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Arthur Cayley, LL D , P R S 

See the biogiaphicdl T-rtick Cayley Arthur 


|Monge» Gaspard. 


Rev Alfred Ernfst Garvte, M A , D I) r 

Principal of New Colle^^c, Hampstead Member of the Board of Theology and the J 
Boird of Philosophy London University Author of Studies in the inner Life o/| 
Jesus y &c I 


Arthur Fvfrftt Siiiplfy, MA,DSc,I'RS ( 

Master of Christ s College ( ambridgc Roadti in /oology Cambndgt University I MeSOZOa 
Joint editor of the Cambridge Natural Ihstorv I 


Albert Frederick Poiiard, M A , F R IIisi S 

Professor of English History m the University of London bellow of All Souls 
Colk^c Oxford Assistant Editor of the Dictionary of National Biography 1893- 
1901 Lothi in Prizemin (Oxford) 1892 Arnold JTizemin 1898 Author of 
England under the Protector Somerset ^ Henry VIII , Life of Thomas Cranmer^ Ac 


Morton, John. 


Rev Aifkandfr Gordon, MA 

Lecturer on Church History m the I niveisitv of Manchester 


(Menius, Mennonites; 
^|Menno, Simons, 

[ Morone 


Arthur Gforcf Douciitv , M A , Lift D , C M G f 

Dominion Ardiivist of ( an ida Meinbei of the Geographical Board of Canaela J ^ - z 

Author of The C ladU of New / lance ^ Ac Joint editor of Documents relating to the\ ™®rcier, nonoro 
Constitutional History of Canada I 


Adolf IIarnack 

See the biographical aitick Haknack Adolf 

Sir a IIouruM-S( HINDI fr, CTF 

Crcneral m the Pcisian Aimv Author of Eastern Persian Irak 


t Millennium, Montanism. 
I Meshed 


Rfv Alexander James Grievf, M A , B D ( 

I’rofessor of >sew Testament and Chureh History at the United Independent College I <hnvf\ 

Bradford Sometime Registrar of Madras University and Member of Mysore j \ t h 

Eeiucation d Service I 


Andrew Jackson T amourfux 

Librarian ( ollege of Agriculture Cornell University 
Rio News Rio dc Janeiro 

Andrew I an( 

See the biographical article Lang, Andrew 

Agnes Mary Cifrke 

See the biogr iphic il article Clerke A M 

Alfred Newton, F R S 

See the biographical aiticle, Nlwton, Alired 


Formerly Editor of thej Mexico Geography ^ 

|Moliere 

|Mouchez 

Megapode, Merganser 
Mocking Bird, 

■ Moor-Hen , Morillon ; 
Motmot, Mouse-Bird. 


Adam Sedgwick, MA , FRS C 

Professor of Zoolo v it the Imperial College of Science and Technology London J fH^ti^morphOSlS 
Fellow and foimulv Tutor of Trinity College, Cambridge Professor of Zoology j 
in the Univcisity of Cambridge, 1907-1909 1 


Baron Alirfd von Gutschmid 

See the biographical article Gutschmid Alfred Barcjn von 
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Moses of Chorene {tn part)^ 


Arthur Waugh, M A • f 

New College Oxford Newdigatc Prize, 1888 Author of Gordon in Africa ^ Alfred,] William. 

Lord Tennyson F ditor of Johnson's I ives of the Poets, editions of Dickens, Tenny-A * 

son Arnold, Lamb, &c ^ 


1 A complete list showing all individual contributors with the articles so signed appears m the final volume 
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Bernhard Juir (1825-1886) r 

Formcilv ITokssOi ot ( I issicn.^ } Iiilolo^v in the University of Innsbruck Author I T n^iauna/> 

oi AIon^oli\Lht Man liensammlung ^ D bt r W i sen tmd Aufs^ahe dev Sprachwis^enbchaft ® S 6 ^ 

and On the Present State of Mongolian Researches I 


Budoeit Mfakin ( 1866-1906) j 

i oimtrlv' I ditor of the Ptmes of Morocco Author of 1 he Land of the Moors ^ The\ Morocco {in part)^ 
Aloonsh / nipue, t ife in Moron o, &.c \ 

Clevhand Abbf, a M , LL D r 

Pioftsbor of Meteorology L s Weather ircau W ishin^ ton Diicctoi of the 
Cincinnati Obscivatoiy 1803 1873 Editor of Monthly Weather Rtview^ and | Meteorology 
Bulletin of Mount Weather Obseivatory Author of Meteoiolo^ical Ippaiatus and\ 

Methods , Ac 


Charles Bfrtie Wedd I G S 

Joint author of \ arioii memoirs and maps of the (»eolOe,ical Survey 


I Millstone Grit, Miocene. 


Chari Fs ( rfighion, M A M D 

Ki'" \ Colle e C imhilcUe Authoi of 
and VacdnatiQH Plague in India, Ac 


4 


Ilistoiy of / pidemus in Britain, Jenner 


f Monster {m part), 
Morgagni 


SiK (h\rifs Norion Edgcijmrf Fiior, K( M(i ( B, M \ ^ LL L) , D( T 
\ lee C ha u ellor of Sheffield L niversity Formeil^ of 1 unity College 

(>\fotd HM s ( oinmissioner and Commindei iiiChuf tor the Biitish East 
Afrie i f’lotectorate Agent old Consul gt neial at Zan/ibai , and Consul ^ene lal 
for (rernin I ast Afrie i igoo igoj 


Mordvmians. 


Ch\RIFS fRANCTS AlKtNSON 

Formerly Seholar of Oiiet ii s Coltef’^e Oxford Captain 
Fusilieis) Author of fhe Wilderness and ( old Haiboiu 


1st C it> of London (Roj-al 


f Medal. War Decoration 
(in part) 


Chari IS Francis Basi\biv, MA, TT D 

l^eRius lh"ofes or of J^aus and Professor of I^ohtical 1 ronomy in the TTniversit} 
ol Dublin Ant\\<\v o[ Public Finance , Lonunt ! Cl of \atinns, I htory of International 
1 rude Ae 


I Monetary Conferences 
i Money 


V. 


C H \l ONFR (jRENV II I I Af ARASTFR 
J-tii lister at Eiw Inner Temph 

(ii\rTES jAbPRR Bunt, A O D 

Mi)or Rov il \rtillerv Chu 1 Oidnance Officer 
( hitral Campaign 

CoNsr\Ncr Ffoiikrs 

Ti 111 1 itoi ol Moulli s llulian Patnieis c 


j^Money-Lending 

Sin ipore seived through j^Mohmand Campaign 

[Morelll 


Sir ( harles Jamis T \ ai i , K C S 1 , ( I 1 , LLD (i din ) 

S t rr tary ]udieial and I iihlu Dipirtmcnt India Otfiee 1 < lloav of King s College 
Londo I Scerc ir) to < o Mnmtnt of India in Home Dtpartmeiit 1889-1894- 
C iiK f Cyomnnssioiu r Ccntiil Provinees ladii iS9,-iS9S Viithor ot lianslations 
of huicnt irabic Poetry, Ae 


Mofaddaliyat 


ChEDOMILLF IVllJATOMcH 

Senitoi of 11k Kingdom of -i<i\ii Fnvo Fxti aordin iry iiul Miiiisttr Plenipo 
ttntiary of the King of St ' \ 1 1 to the C on t of st jamts s 1895-igoo and 1902 190 ^ 


I Michael Obrenovich 111 
I^Milosh Obrenovich I 


William Cosmo Monkhouse ^Millais 

S< e tilt 1)10 1 iphit il irtu le Monkhoi i \\ ili i \ vi Cosmo [ 

CllKIsriAN PnSTFR, 1 ) IS I r 

Prof 01 it th( Sorbonnt Pins ( hcv ihei of «he Lt ion of liononr Authors MeroVingianS 
Ol Eliidisi sur u n^nedt Robot b Puia I 


Chari fs H aymond Bfa/i t ^MA,DIur rRGS,FRlIisiS r Mela, Pomponius 

Pi »ft SOI of Mod in Hi toiv in the Univii ii\ ot 1 irinin-,h on Poimtilv Tcllow I pari) 

of ?Ititon Ct»ll Osfoid ind Iniversilv Lecturer in the fii toi> of ( eogiaphy lyr^-pa/nr 
Lotluan Prizt (inn Ovtoid iSS() T owe U etui 1 1 J^oston 1908 \nthor of f/h iiyy j > 

the Navigator, J he Dawn of Modern (rt ography , At f^Monte Corvino 


( R Bit ( \R M A , K ( 

Hon (harles Siewart Roms, M A , V R (j S (1877-1910) 

1 nmt\ ( olle^e C iinbruEt Ihitish Pioneer ot Motoring iiul Vviation 
Managing Oine^^or of Rolls Ro\et Ltd 

C Ft IL Wt AHP RI \ 

Poinurh sthulu of Dmeiis Colle e Oxfoid Bn 11 tei at I iw 


Mowat, Sir Oliver 


F )i mcrly 


( 


Motor Vehicles 

Light I ehtcles 


f 

I 


Monument 


Duncan JMa(K Macdonaid, M A , DD f 

Profes.3or of SetnilK Tan na..,( s Hartlon! llKolo.,neal S( luinaiv^ US \ Autlioi ' Muftl 
of Developnu nt of Muslin Theolof^y f unsprutlence and Constitutional fhe^ory 
SeUitions fro n Ibii Khald an , heugious lifitnde and Life in Islam, &c 

Donald Francis Tovi^y 

Anti 01 of I ssays in Musical Inalysis comprising The Classical Concerto 
(r ddijti I ai ations and anab ms of manv other elassical works 

Sir David Gilt ,K(B,TTD,FRS,hRAS,DSt 

H M Vstronomcr at C^pc of Good Hope 1879 1907 Served on Geodetic buiveyl 

of Egypt and on the expedition to Ascension Island to determine the Solar Micrometof* 

by observations of Mars Directed Geodetic Suivey of Natal C vpv. Colony and| 

Rhodesia Author of (tcodetic Survey of South ifuca, ( a* ilogues of Stars for thc\ 

Eqwnoxcs iSjo jS 6 o iS^o nyooy eVc ’ 


Melody , 

Mendelssohn-Barthoidy 

(in pari), 

,Motet , Mozart (tn part) 
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David Gforgf Hogarth, M A r 

Keeper of the Aijhmolean Museum Oxford Fellow of Magdalen College Oxford I 
Fellow of the Jiritibh Academy Excavated at I'aphos 1888, Naucratib 1899 and'f Morsina, MiletuS* 
1 00^, Ephesus 1904-1905, Assiut 1906-1907 Director Jiritish School at Athens I 
1897-1900 Director Cretan Exploration Fund 1899 { 

David IIannay i 

I ormerly British Vice Consul it lUrccloiia Author of S/k>/^ History of the Roy all MeloHa, Mina. 
Navy y Life of 1 rnilio C isttlai , Ac I 

Daniel Lieufer Ihom\s i 

THrnster at I aw Lincolns Inn Stipendiary Magistrate at l^ontypridd and Merthyr Tydfil 
Rhondda ( 


David Masson, J L D 

Set the biographical article Masson David 


I Milton (/;/ part) 


Rfv Dugald Macfadyen, M A j 

Munster of South Giove Congregational Chunh High' ate Author of Lonstructivel MelVllle, Andrew. 
C oil gve Rational Ideals , cVe f 


Diarmid Non Paton, M D , h R ( P (Ldin ) f 

Rtgms Professor of Phssmlogy m the llnixei ity of (rlisgow Fount rly Super 

intt ntlent of Rts( iri h Laboratory of Roy d College t>f Ph\ sicians, } tUn burgh 'Metabolic Diseases 
Riolotncal 1 ellow of Edinburgh Inntisity 188 1 Avithtir of h'^sentials of Hu}nan\ 

Physiology ^ Ac I 

Dwid Randali -AIa( Ivi^R, M V , I) S 1 

C uiatorof Egyptian Dt p irtiiunl L pim 1 ity of iVnnsylvani 1 1 tirincrl^ Worccstei | Monomotapa 

Reuhi in E vptology Lni\ersit\ of O forti Autlior t)f Medievd Rhodesia ^ Ac 1 


David Sami ft Margolioutii, M A , D T itt i 

I uitlian Proif >r of Aribic Oxfoid J tilow of New Colie e Authtir of > NiAfQA 

Pahyn of the B a Uian L buiiv , Mohammtd and the Rise of Is'a >i, Cairo Jcnn^aP ; ] 
and Damai>ins I 


Edward Alfrcd Minchin, M \ , FZS i 

Piofessor of Pitito/oolo^v in tac I mveisity of London 1 onneily 1 ellow t>f Meiton Medusa 
College C^xioitl ( 


Edward BuRNPrr Iylor, D( L , LL D 

>06 the biopiaphicil article Ivior J^dward Boi nkii 


(Mexico incient Hisiary 
{ (in part) 


RltlirRtV bDWARD CUTHBFHI Ru 1 1 FR , () S B , ] ) I 1 1 T 

\bbot of Dtmiiside Abbey iialh Author of The X ausiac History of iHlladius 
III ( anibiidge lexis and dudtts \ol vi 


Mendicant Movement 
and Orders , 
Monasticism , 

Monte CassiDO 


Ernest F Aisihn / 

\s 1st uit in Dtputnient ot /oedog> Natural Histoiy Museum South Kensington 


T AD\ Duke 

Sec tht bit), 1 iphie il iilicle Diikf Sir C W Bart 

Eknfst Arthur Gardnir, M A 

Stt the bio^riphicsl nrlick (»\rdnfr Pi r t y 


|Millet, Jean Francois 

[ Megalopolis , 
iMegara (in pait), 

[ Melos 


Sir Edward Herblkt Bunburx , B\ri ,M \ b R Cr S (d 189^) 

MP lor Bury St Edmund 1847-1SJ2 \utJiorol A History of Un lent Geography ^ 
Ac 


fMela, Pomponius 

I (in part) 


El I IS ITovell Minns, M A 1 

University Lectuier in Pal leography C inihndge Lecturer anti Vssistant 1 ibi tri iii I Melanchlaeni 
at Pembroke College Cambiidge Itumcrly Eellow of Pembroke Ct)llc^,c ( 


Edmund Rnfcht, PhD, MScIfch (Mimht stcr), FTC r 

I’roft ssor ot Tt ehiioloi ical Chemistry Manthtsttr llniversit\ Head of Chemical I 
Department Munieipil School of Techiiolo^ \ Minchestti 1 x iimiit r 111 Dyeing Mercerizing 
City and Cmilds of London Institute Authtir of 4 Manual of Dyeing ^ Ac E ditor 
of Journal of thi Society of Dyvts and Colounsts \ 


Eduard Meyfr, Ph D , D Litt (Oxen ), 1 L D 

Pit)lessoi of Giei( nt Ilistory in the Imneisity of Btilin Author of GeschichfeJ 
des Alterthurns y Cieschichte des alien Aegyptens, Die Israeli ten and thre Naehbar 1 
stamme I 


Media , 

Memnon of Rhodes , 
Menander (Mhinda) 
(in part), 

Mentor of Rhodes , 
Mithradates 


Edmund Owen, M B , F R C S , LT D , D Sc r 

Consulting Surgeon to St Mary s Hospit d London and to the Children's Hospital I Mortlncatlon * 

Grc it Ormond Street London Chevalier of the Lcuon of Honour Late F\ imincr'j Mouth and Salivary 
m Surgery at the Universities of Cambrid c Lontlon intl Durham Author of 1 Glands (Surgery) 
i Manual of A natomy for Senior Students 


Edgar Pres 1 ace 

%)ccial Lecturer in Portuguese I itcraturc m the Univc rsitv of Manchestt r E \amincr 
in Portuguese m the Universities of London Manchester Ac Comrnendador 
Portuguese Order of S Tluago Cor respond ing Member of Lisbon Royil Academy 
of Sciences Lisbon Geographical Society, &c Editor ot I i hers of a Portuguese 
Nun, Azurira s Chronicle of Guinea y Ac 


Moraes. 
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Metamerism , 
Mollusca {in part) 


I Missions {in part) 


Sir Edwin Ray Lankestfr, KCB, FRS, MA, DSc, LLD 

Hon hcllow of Exeter College Oxford I^esidcnt of the British Association 1006 
Ih-ofessor of Zoology and Comparative Anatomy in University College I-rondon, 

1874-1890 Linacre Professor of Comparative Anatomy at Oxford 1891-1898 
Director of the N itural History Departments of the British Museum 1898-1907 
Vice President of the Royal Society 189O Romanes Lecturer at Oxford 1905 
Author of Degeneration , The Advancement of Science ^ The Kingdom of Man, c^c 

Euci^ne Stock 

Forme rl\ Editorial Secretary of the Church Missionary Society 

Edward Shrapnfll Smith j Motor Vehicles 

Editor of 1 he Commemal Motor Hon fn asurer of the Commercial Motor Users -j Heavy Commercial 
Association Organiser of the Lancashire He ivy Motor Trials of 1898 1899 1901 I Vehicles 

Frfderkk Corn WALT is Con\bfare, MA, D Th (Giessen) r 

fellow of the British Ac idcmy lormcrly Eellow of University College Oxford I MoseS Of Chorene 
Fditor of I he Ancient Armenian I exts of Aristotle Author of Myth Magic and^ (in part) 


Morals, Ac 

Fredfrick Gforge Meeson Beck, M A 

Fellow ind Lecturer of Clare ( ollege Cambridge 


I 


Mercia 


I Metallography {in part\ 


Frederick Gymer Parsons, FRCS, FZS, FR Anthrop Inst [ 

Vico Preside nt Anatomical Society of Greet Jintam and Ireland Lecturer onj Mouth and Salivary 
Anatomy at St Jhom is s lleisjiital and the London Srliool of Medieine for Women, j Glands 
London lonneily Hunteiian Professor at the Royal Collect of Surgeons v 

Francis Henr\ Neville, M A , F R S 

Fellow and Lecturer in Natural Science Sidney Sussex College Cambridge 
Francis John Haverhfid, MA, TLD, FSA i 

Camden Professor of Ancient History in the University of Oxford Fellow oil 
Brisenosc College Eellow of the T^ritish Academy Author of Monographs onl 
Rom in Histor\ especially Roman Bnt iin , Ac ' 

Francis IiLwtii\N Griffith, M A, Pii D , F S A 

Reader in Egyptology Oxford Uniecrsitv Editor of the Archaeological ‘^^^rvey I like Of 

and Archaeological Reports of the Fg>pt Exploration Fund Eellow of ^ 


Mona 


I Memphis , Menes , 


Gcimin Archacolo ical Institute 


Author of War and the World Metz* 




Colonfl Frederic Naiuscii Maudf, CB 

Lecturer in AliUl uy Histoi*v M inchester University 
Policy , The 1 eipzig ( ampaign , / he Jma C ampaif^n 

Fredfrick Orpi^ n Bow^R, M A , D Sc , F R S 

Regius ihrofessor of Botany in the University of Glasgow 
Botany for Beginners ^ Ac 

Fredfrick Wedmorf 

See the buv rapine d at tide \\ f dmore Eki derick 

Fredfrk K Rudier, iso, FGS 

Cui ttor and Lilmri in of the Museum of Priclical (ecology, London 1879-1902 
Picsldeiit of the GeolO(^isls Association 1887 18S9 

Geokce a Bouifngek, D Sc , Ph 1 ) , F R S f 

In ehir c of tfie collections ot Ke])tihs and 1 ishes r>epartm(nt of /oolo^ y Bntish| Mormyr 
Museum Vice Piesidcnt ol the Zoolo,.,icil Society of London I 

GeORCF ( HARLES W I LI lAMsON, LiTT D f 

Ch( V ilier ot the 1 1 ion of I loiiour Author of Pat trait Minii tuie^ , I ife of Richard I Miniature , 
Coswav R A 1 ii^lcheart Pott} ait Di awtngs , I dilor ol new edition of 1 Morland, George 

Bryan's Dictionary of Painters avd jhngracLts \, 

SuR( eon-Ma TOR GeorcfFdward Dobson, AT \ ,M B ,F Z S ,FR S (i848-t89«)) f 

Aiiny Medical Dejnitment i8f»8 iS8> Jormirly Ciiritor of the Ro\ il Victoria I pari) 

Mu Liiii Aul oi Monograph of Jic Asiatic (^hiropUra Cr^c , A Monograph^ \ / / 

of the Jnscctivora, Systematic and Anatomical I 


Author of Prachcar^oYiXy Hugo von 
|M6ryon 
|Moldavite 


Georc r F Barwick 

Assist int Keeper of Printed Books and Superintendent of Reading 
Must um 


British I Midhat Pasha 


GeOROF GREC/0R\ Smipii, M \ ( 

Proft ssor of hn hsh Tviltriluit Oucen s University Belfast Author of The Days\ Montgomerie* 
of James IV , 1 he Transition Jhtiod, Specimens of Middle t:>cots, Ac i. 


Gforcf IltRBERr Fowli-r, F ZS, ft S , Pit D 

1 orinerh BtiktUy Research Fellow Owens Collr c Manchester, 
lh*ofessf>T ot /oolo \ nt University Colltge Lonelon 

Geraid Philip Robinson 

Pitsideiit of the Sucuty of Mezzotint Engravers 
Victoria and to King Edward VH 

Gforcf Saintsbur\ , LT D D C L 

See the biogr ipliical article Sainishury G 


and Assistant I Microtomy 
Mezzotint Engraver to Queen Mezzotint 


Mdrimde, Michelet, Jules, 
Montaigne , Montesquieu , 
Montpensier, Duchesse de 


Grant Showerman, A M , Ph D ( 

Professor of Latin in the University of Wisconsin Meml)er of the Archaeological i throe 
Institute of America Member of Americin l^hilological Association Author of I 

With the Professor, The Great Mother of the Gods, Ac I 



G W.T. 


H. B. Wo. 


H Cb. 


H.E. 


H Ft. 

H F.B. 

H F G. 

H H L. 

H L.H 

H L S 
H M S 

H N.D. 


H. a 


H Si 
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H S M 
H.S. W 
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H W. H. 

H W. C D. 
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Rev Griffithes Whfeler Thatchfr, M A , B D ( 

W irdt n of Camden Collej?e, Sydney NSW Formerly Tutor m Hebrew and Oldi Mubarrad* 

Testament History at Mansfield College Oxford 

Horacf Bolingbroke Woodward, FR S , F G S | 

I ormcrly Assistant Director of the Geological Survey of England and Wales ^ Miller^ Hugh 
Jhrcsident, Geologists Associ ition 1893-1894 Wollaston Medallist 1908 t 

Huch Chisholm, MA [Meredith, George, 

formerly Sdiolir ol Corpus ( hnsti College Oxford Editor of the nth edition-! Milan Obrenovitoh IV. 
of the Lncyclopaedia Bntanmca Co editor of the loth edition iMorley, ViSCOUnt* 

Karl Hermann Lth^, M A , Ph D ( 

JTotessor of Oriental I anguages University College Aberystwyth (University of I MirirkQnd 
Wales) Author of Catah^w of Persian Manuscripts in the India Office Library, ^ 

London (Clarendon Press) , Ac I 


Henri hRANTz 

Art Critic, Gazette des beaux arts Pans 


|Meissomer. 


Horatio Robfrt Forbfs Brown, LL D f 

F ditor of thi Calendar of Venetian ^tate Papers, for the Public Record Office Author I Tyfiian Gn I)arh 
of life on the Lagoons^ Venetian Studies^ John Addington ^ymonds a Biography A \ V )* 

&c I 


Hans Friedrich Gadow, F R S , Ph D [Migration ZooIopv. 

StiickHnd Curator and Lecturer on /oology m the Uni\ t rsitv ol C ambiidge Author^ ^ * 

of Amphibii ind Kejitiks ’ in the Cambridge Natural Jfistory t 


Hfnr\ Harvey Liiilp john, MA,MB,CM,FRC S (Fdin ), F' R S (Fdin ) (Medical Jurisprudence 

liofissor of Forensic Medicine 111 the Univcisity of Ldinbur h (jm part) 


Harriet L IIennfssy^ M D (Brux ), L R C P I , L R C S I, 
H Lawrence Swinburnt (d 1907 )<- 


r Medical Education, USA 

\ (in part) 

/Medal H ar Decorations 
\ (in pan) 


Henry Morse SlIPH^NS, M A r 

Billiol Colic L Osfoid Prot( ssor of I list 01 \ and Director of University^ Extension ' Tvi.^aKAon Uaviai*J 
University of California Author of History of the French Resolution ^ j nonore 

European History , Ac I 

Henry Nfwton Dickson, M A , D Sc , F R S (Fdin ), F R G S r 

Piofessor oL (r< o ra])h\ at Univ eisity Colh , ( Readin^ Fkirmi rly Vice-President I Mediterranean Sea, 
Rov il Meteorolo led Soeietv L(etui(i in Ph}sicil (rco^^riphy Oxioid Author | MeXlCO, Gulf Of 
of Meteorology , Elements of Wtathtr and Climate y Ac I 


Hermann Oelsner, M A , Ph D 1 

Tayloriiri Professor of tlie Rom inrc Lanvmges m Uriiversitv of (Xford Memljer I 
of Council of the Pliilolo ical Society Author of 4 Histoiy of Provencal I lUrature , | 
Ac I 


Henry Sturt, M A 

Author of IdoJa Theatn , The Idea of a Fiee Church, Personal Idealism 


f 

I 


Metempsychosis 


Henry Stuart Jones, M A f 

] orm( rly 1 cllow and Tutor of Trmitv College, Oxfoid and Dirc'ctor of the Biitish I lyr^^ip 
Scheiol at Rome Mciiibi r of the Gviman Imperial Archaeological institute | 

Author of I he Roman Empire , Ac I 


Ancient (in part\ 


Henry Smiui Munroe, D Sc , PhD 

Professor of Mining Columbii University, New Yeirk 


|Mining 


Henry Spenser Wilkinson, M A ( 

Chichele Professor of Militiiy Hi loiy University of Oxford Ecllow of All SoulsM Moltke, Gount VOn 
College Author of Fhe Brain of an Irmy, Ac \ 


Rev Herbert 1 homas Andrews / 

Profcssoi of Ntw lestarneiit Exc csis Nlw College London Author of ** TheJ A 

( ommeiit-’iy on Acts in the Wtstmnisttr New Festamenty Handbook on j p^tri)^ 

Apocryphal Books m the 'Centuiy ' Jhble I 


Hope W Hoc c , M A 

Professor of be mitie Languages and Litiritures in the Clniversity of Manchester 


I Mesopotamia 


Henry William Carifss Davis, MA ( 

Ecllow and Tutor of Hnlliol College Oxford Ecllow of All Souls College Oxfoid | Montfort, Simon dO* 
1895-1902 Author ejf / ngland under the Normans and Angevtns, Charlemagne ( 


Rfv IIfnry Wtiffier Robinson, MA 

Professor of C hurch History in Rawdon College Le-eds Senior Kennicott Scholar 
Oxfoid 1901 Author ot ILbnw Psychology in Rilation to Pauline Inthropology 
(in Mansfield Collt ge / ssays ) , Ac 


Micah (in part) 


Israel Abrmiams, M A 

Reader in T ilmudie and Rabbinic T iteriture m the University of Cambridge 
Formerly President Jewish Historical Society of England Author of A bhort 
History of Jewish Literature, Jewish 1 ife in the Middle Ages, Judaism, Ac 


"Meir, Meir of Rothenburg 
Menasseh ben Israel, 
Mendelssohn^ Moses, 
Mocatta, Molko 


Sir Joseph Archer Crowf, K C M G 

See the biographical article, Crowe, Sir J A 


jMemlinc (in part) 



X 


J A F. 

J A S 
J A V 
J Bt 

J B. T. 

J D B 

J E H 
JFK 

J F P 

J G H 
J G R 

J G Sc 

J H F 
J H Je 

J H. M 

J H R 

J HI R 

J id 

J 

J M Bu 

J M M. 

Jno S. 


INITIALS AND HEADINGS OF ARTICLES 


John Ambrose Fleming, MA,FRS,DSc f 

I^cndcr Professor of Lleclncal Lnp;ineenng in the University of London Fellow I 
of University Collette London Formerly Fellow of St John's College Cambridge J Meter, Electric 
iml Lecturer on Applied Mechanics in the Umversity Author of Magnets and\ 
hlectric Currents I 


John Addington S^monds, LI D 

See the biogi iphic^l article S^monds John Addington 

Rfv j a Vanfs 

Professor of New I tstanient Fxcgesis, Wesleyan College Kichmond 


|Metastasio 
I Methodism {in part)^ 


James Bartleit / 

Lecturer on Construction Aiehitccture Sinitation Quantities, &c at King's College J 
London Member of Society t)f Aichilccts Member of Institute of Junior]^ oriar. 
Fncinecrs I 


SiK John B\tt\ FukE, M D , F R S (Fdiii ), D Sc , I L D 

Ihcsident of the Nc urolo^ic il of th< United Kingdom Medical Diiector 

of New Sill dito 1 Hall Asylum J dinbiir^h M lor the Universities of Edinbur,^h 
and St Andiiw 1900- 1910 


Medical Education. 


James David Rourchur, MA, FRGS / 

Km sCollen CambruKe Con espondent of 5 m South-Eastern Europe * Montencirro 

( o nmarider ot the Ordt rs of Fiincc Danilo of Montenegro and of the Saviour of j ^ 

Grc».ee and OJictr 01 thi ()rtl( 1 oj St Alexander of Jiulgana [ 


Rfv Joseph Fdmund Hliion, MA 

Autluir of IIi<itoyv oj tht Moiavuin Chunk 


[ 


Moravian Brethren. 


J^ lEs r^RMAN KfMP, l)St j 

Froh ssor of (rcolo^V Colmulua Uni\ ersity New Yoile Cxcolocist to I nitcd State s Mineral Deposits 
ind New Yoik Cxcolojiieil Surseys Author of Handbook of Rocks ^ cVe I 


JosFPH Frank Payne, M A , M D , F R ( P ( 1840 - 1910 ) . 

Fimerly Ilirveiin Iibruiin Ken il College of PI v^icians 1 ondon lion 1 cllow I itfA/Hnina 
oi Mi-,elalen ( ollc c Oxfoid 1 cDow of the Unn ersity of London Author of j ^ eoicine 
I cctufis on inglo ^a\on Muininc^ ^ c I 


History {in patt) 


JostPH G Horner, \ M T Mech L (jut * \ vj \r 

Author ol Fluting and Boiler Ma! ing^ PraUtcal Metal lurning^ Ac j metal- Work Industrial 

John Georce Rohfrtson, M A , Ph D / 

Piofcssen ot Gtrmin at the University of London FormerK Lecturer em I ivf 
English Lan-,ua c Strassburg Univcisit) Aathor oi History of (jcnncm t Ueiature 
Ac I 


Sir J\mes Georcf Seoxi, k( IF 

Superintendent and I’olitic il Oilict r Southern Shin States 
fhe Uppii Burma (ra ittecr 

John HrNR\ Freesf, MA 

I ormeily Fellow of St John s College Cambridgex 


Author of 2ywmia,|Mekong , Minbu 

I Menander , 
j Mirror Ancient, 
[ Moesia 


Jamfs Hopwood Jeans, M A , F R S ( 

atokes LeeSiie i in tlie I m\tjsit\ of Cambnelge Formeily Fellow of Trinity j Molecule 
College Author eif Mathematical 1 hcory of Llectricity and Magneinm^ Ac I 


John Henry Middieton, M A , I itt D , F S A , D ( 1 ( 1846 - 1896 ) [Metal-Work Art 

Slade Piotcssor of I me Art m the Uriiveisiti of C imbiid e 188^-1895 Dirc( tor I {m part) 
of the Fitzwilhain Museum C nnbndge 1889 1892 Art Director of the South jyjQj|j,pole ^ 

Kensinj^ton Museum, 1892-1 S9() Awihor oi J Ik Lnpravid Gems of Classical Times A ^ E ,/ .a 

Illuminated Manu iripts tn Classical a d Mcdiaevi ' Finns \^mosaiC An C tint {in part) 


John Horace Round, M A , I T D 

Author ot I Ludal Lngland, '^Indies tn Peerage aid 1 umi’v Histoty^ Peerage and 

Pidl^iti 


I Mortaln , 
I Mowbray 


Family 


John Hoi i and Rose, M A , I i tt D r 

Lecturer on Modern History to the C ambnd* e Univei sity Local Lectures Syndicate I Mollien, Count , 

Author ot I ife of NapoUnn I , Napoleonic Studies^ 1 uo Development of the European \ Montholon, MarqillS de. 
Nations, The Life of Pi it, Ae I 


Rev Jamfs Legge, D D 

Stt the biogriphical article T rcrc James 

Jessie Laidlay Wfston 

Author of ^rthuria t Romances time presented in Malory 


Mencius 
I Merlin 


Rfv Jamfs Monroe Buckles D 1) , J I T) ( 

1 ehtor of the ChiisUan Advocate, New \orI \ thor of History of Methodism m Methodism 
the Until d 'states A.c I 


United Stales 


John Mmcolm Mitchfil 

Sometime Schtdir of Queen's Collc,^t Oxford lecturer m (lassies East London 
< olkgc (University of London) Joint editoi of (rrotc s History of Gr^ce 


/Mill, John Stuart 

(tn pari), 

[MlltladeSy Mnemonics. 


Sir John Scott, KCMG, MA, DCL 

Formerly Deputy Judge Adv oc ite Cxcneral to His Mapstv's Forces Judge, 
afterwards Vice President International Court of Appeal in Egypt 1874-1882 
Judge of High Court Bombay 1882-1890 Judicial Adviser to the Khedive ot 
Eg>Tt 1890-1898 Vice lYcsident, International Law Association 


Mihtary Law. 
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John Sutheri and Bi ack, M A , LL D r 

Assist'int Lditor 9th edition Lncydopaedta Britanmca Joint-editor of the Missal 
Encytlopaedia Bibhca y 


John Smith Flett, D Sc , f G S 

1‘ctrographer to the Geologic «il Survey Formerly Lecturer on I^etrology in 
Edinburgh University Ncill Medallist of the RoyU Wicty of Edinburgh Bigsby 
Medallist of the Geological Society of L^ondon 


Metamorphism , 
Metasomatism , 
Mioa-Schist ; 
Micropegmatite 
[Monzonite 


} 


John SrAKKif Gardner, h SA I 

Expert Metal Worker Author of Irmour in England linnwork (for the Educational J Metal-Work • Modern Aft 
Department), Ac | 


XI 


James Saumarez Mann, M A I 

Foimcrlv I tllo\ ind lecturer of Trinity College Oxford 1 rofessor of C reck at Mexico Modern Hista)\ 
Ledford College London joint editor of Social England ( 


John Thomas Bealby 

Joint author of SLnford s Europe 1 ormerly Editor of the Scottish Gtogiaphtcal 
Magazine Iriiislator of Sven lUdin s i^ia Lmtral '{si a and 


|Merv, Minsk {in part), 
Moscow {in part) 


Joseph Thomas Cunningham, M A , F 7 S I 

Lecturer on Zoology at the South-Western l‘olvtechnic I ondon } oimcrl> Fellow I Mollusca {in pari), 
of Univeisity College Oxford Assistant I’rofessor of Natunl Histor\ in the I Mullet 
l nivcisitv ot 1 dinbnr h Naturali t to the M mne Iholoj-inl Association ' 


James Thomson Shotwfii, PhD < mmhi a 

Professor of History in Cohniihia Uni\ersit\ New ork City I Ml dale AgeS 

Kate A Mlakin (Mrs Budge it Meakin) Morocco {m part) 

Kathiffn Schiesinger j 

Editor of tho Portfolio of Musical Archaeology Aiithoi of The Instruments of Monochord , Mouthpieoe. 
Orchestra ( 

Louis Bfli, PhD ( 

Consulting En^in(.ei Boston ISA Chu f Engineer h k etiic J'ower Transmission I m a „ 

Department Geneial Electric Co Beistem leinnerly heliteir of Electrical World 1 aiecmc 

Ntw York Authoi of Bleitnc Power Transmission^ Ac [ 

Ludwic Boltzmann (1844-1906) r 

Foiinerly Pteifessor of Theenetcil Physics Xhiiv eisitics of Munich Vienna I « ^ • 

Lcipzi Author of Lectuns on the Iheory of Gas ^ Intuits on Maxivtll s Thtoiy 
of Elec fuel tv and Light ' 


La/arus Flekhfr, M a , F R S 

Diiector of Naturil Ilistoiy Depirtmcnts of the British Museum Keeper of 
Minerals British Museum IR^o-l9o9 Secrctai\ to the Mineralogical Society^ 
J otmerly Fellow eif Univcisity iollege Oxforel Autheir of Introduction to the Study 
of Meteorih s , Ac 


Meteorite. 


Leonard James Spfncfr, M A 

Assistant in Department eif Mincralo-^\ British Museum 
Sielnc\ Sussex College C imbnelge anel Darkness Schedai 
logical Maga'^ine 


lenmerlv Scholar of 
1 elite)! ot the Minera 


TMelaconite, Mica, 
Miorocline , Millerite , 
^Mimetite, Mineralogy, 
Misplckel, Molybdenite 
l^Monazite 




Montacue Hughes C rackanthorpf, MA DC L K( 

Honorary I e How St |ohiib College Oxleirel Benchei of Lincoln s Inn Foimerly 
Member of the Gerieril Council eif the IHr anel of tlie Council of Legal Education 
ind Standing Counsel to the University of Oxlend licsidcnt of the Eugenics 
Education Soe icty 


Mediation 


Marion H Spielmann, F S A ( 

Eeirnurly Lelitor of the Magazine of Art Member of Fine Art Ceiinmittcc of I 
International 1 xhibilions of Brussels, Pins, Buenos Aires, Rome, anel the Franco ' lyfaHal G** 
British Fxhibition, London Author of History of Punch ' , British Portrait\ U" 

Painting to the opening of the NiniUti th Century Works of G P Waits /? A , British I 
Sculptuie and Sculptors of To Den Ilmriette Bonner Ae ’ 


Marcus Ntfbuhr Tod, M A ( 

Fellow and Tutor of Oriel College Oxford Umvorsitv Lecturer in I pigraphy | Messene , Messenia. 
Joint author of Catalogue of the Sparta Museum I 


Maximitian Otto Bismarck Caspari, MA 

Reader in Ancient History at London Unnersity 
ham Univcr‘hty, 1905-1908 

Rfv Mark Pattison 

Sec the biographical article, Pattison, Mark 


Lecturer m Greek at Binning j Megara {in part) 

I More, Sir Thomas 


Northcote Whitridge Thomas, M A t 

Govcinmcnt Anthropologist to Southern Nigeria Corresponehng Member of the I « 
SckiM d'Anthrope)logie de Pans Author of Thought Transference, Kinship awef | 
Marriage in Australia &c I 


Oswald Barron, F S A 

Editor of The dneestor, 1902-1905 Hon 
Honourable Society of the Baronetage 


Genealogist to Standing Council of the 


Montagu {Family); 
Mortimer {Family), 


OwTN Charles Whitehousf, M A , D D 

Theological Tutor and Lecturer in Hebrew, Cheshunt College, Cambridge 


r 

\ 


Messiah {in part) 
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Otto Henker, Ph D 

On the Staff of the Carl Zeiss Factory, Jena, Germany 


|Microscop6. 


Prince Peter Aiexeivitch Kropotkin /Minsk (tn part ). 

See the biographical article, Kkupotkin, Princf P A \M011g0lia MOSCOW 

Peter Chalmers Mitchell, MA, FRS, FZS, DSc, LLD 

Secretary to the Zoological Society of London University Demonstrator in 
Comparative Anatomy and Assistant to Linacre Professor at Oxford, 1888-1891 
Author of Outlines of Biology <5Lc 


( Monster {tn part ), 
Morphology {tn pari )^ 


Patrick Geddas, R S (Ediu) / 

Prolcssor of Botany, University College Dundee Formerly Lecturer on Natural I ^ a 

Histoiy m School of Medicine Pdmburgh Part-author of Lvoluhon of j part)^ 

Author of Chapters in Modern Botany I 

pAur Georcl Konody ( 

Art Ciitie of the Observer and the Daily Mad Formerly Editor of I he Artist -j Memlinc {in parCj^ 
Author of the Art of Walter Crane Velasquez, Life and Work, Ae C 


pHiiiP Lake, M A , F G S r 

I ectuK r on Physical ind Region il Geography in Cambridge University Formerly I lur^Yinn 
of the (itological Suivey of India Author of Monograph of British Cambrian 
Trtlobdes Iranslitor and 1 ditor of Keyser’s Comparative Geology I 


Geology 


PaSQUAIE VlIIART 

Sec the biographical artie Ic VifTARi P\sQU\Lr 


{ 


Medici { Family ) 


RoBFRT AiFXANDFR SrhWARTMArALisTFR MA F ^ ^ ^ , /iWichmash , Mizpah ! 

St Jolm s College, C iinbiidge Director of FKca\ ifiuns for the Palestine Explora i * 

tion Fund JOTOnan 


Rfginai d Crundali Punnett, M A ( 

Professor of P»ioIogy in the University of Cambndge Ftllovv of Gonvillc and C uus Mcndclism 
College Superintendent of the Museum eif Zoology ( 

Rev Robert Henry Charles, M A , D D , D Litt / 

Grinficld Lecturer, and Lexrturer in Biblical Stuelics Oxford Fellow of the British I n/fAcno Aeciimn^t «% « 

Academy Formerly Professor of Biblical Greek, Trinity College, Dublin Author! ASSUnipuon 01 

of Critical History of the Doe trine of a 1 utiire Life , Book of Jubilees, &c I 


Reginald Innes Pocock, P Z S 

Superintendent of the Zoological Gardens, I ondon 


fMilhpede, Mimicry, 
iMite 


Sir Robert Kf\naW/\\ Douglas 

1 ormerly Kee])ei oi OrienUil Printed Books and MSS at the British Museum, and 
Professor of Chinese , King s College, London Author of The Language and 
Literature of China, ie 


Mongols 


Richard Lydfkklr, M A , I- R S , ]< G S , F Z S 

Member of the Staff of the Cicological Survey of India, 1871-1882 Author of j > 

Catalogues of Fossil Mammals, Reptiles and Birds tn British Museum, Ihe Deer of\ MoHotromata , Mouse , 
All Lands The (rame Animals of Africa &c I Multltuberculata 


Richmond Mayo-Smith, Ph D 

See the biographieal ii-tiele Mayo Smith, Richmond 


/ 

I 


Migration {m part ). 


Robert Nisbet Bain (d 1909) (Menshikov 

Assistant Librarian, British Museum, 1883 1909 Author of Scandinavia, I Michael Tsar 
Political History of Denmark, Norway and Sweden, /f/j rgoo Ihe First Romanovs, [ ^ ... ’ A n 

1613-172^, Slavonic Europe, the Political History of Poland and Russia from I Count A G ^ 

to ny6 cVe (^Moltke, Count A. W. 


R Phen> Spiers, PSA, FRIBA 

Formerly Mabter of the Arehiteetural School, Royal Academy, London Past 
President of ^Viehiteetuial Associatiun Associate ind Fellow of King s College,^ 
London Corresponding Member of the Institute of France Fditor of Tergusson's 
History of Architecture Author of ArchiUcture Last and West, &c 


Mosque, Mouldings. 


Robert Seymour Conway, M A , D Litt (Cantab ) i 

ProfesHor of Latin and ludo Uurojiean Philology in the University of Manchester I 
Formerly Proh ssur of J itin in Umveisity College, Cardiff, and P'cllow of Gonvillej ssapil 
and Cams College, Cambndge \uthor of Ihe Italic Dialects I 


Stanley Arthur Cook, MA 

Lectuifr in Htbrew and Syriac, and formerly Fellow (ronville and Cams College, 
Cambndge Fditor for the Palestine Fxploration Fund Examiner in Hebrew 
and Aramaic, London University, 1904-1908 Council of Royal Asiatic Society,- 
1904-1905 Author of (ilossary of Aramaic Inscriptions Ike Law of Moses and the 
Code of Hammurabi Critical Notes on Old testament History, Religion of Ancient 
Palestine, tie 


Melchizedek {tn party, 
Menahem; Midrash, 
Mizrafm , Moab , 
Moloch {tn part ), 
Moses. 


Sidney Colvin, LL D 

See the biographical article, Colvin, Sidnky 


/ 

i 


Michelangelo. 


Viscount St Cyres 

See the biographical article, ^DD^ sleigh, ist Earl ot 


^Molinos 


Simon Newcomb, D Sc , T I D 

See the biographical article, Newcomb, Simon 


|Mercury, Moon 
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Thomas Ashby, M A , I) Litt (Oxon ) 

Director o£ British School of Archaeology at Rome Formerly Scholar of Christ 
Chinch, Oxford truca tdlow, 1897 Conington Pnreman, igoo Member 
of the Imiieinl Otrmin An hacological Institute Author of Ihe Clascal 
Topography of the Homan Campagna 


Thomas Ai t an Ingram, M A , LL D. 

Iximty College, Dublin 


"Mediolanum ; 

Megara Hyblaea; 

Messina^ Metapontum; 
Milan {in part ) , 

I Minturnae , Misenum ; 

I Monreale (tn part) , 
iMonteleone Calabro; 
[Motya , Monument Italy^ 

f Medical Jurisprudence 
(in part), 

Midwife , 

Migration {in part)^ 

Thomas Case, M A / 

President of Coipiis Christi Colic Oxford Fonncrly Waynflete Professor of I n/rafanhwc 
Moral and Mftaphysicil Philosophy in the University of Oxford, and Ftllow j "*®^P“ysiCS 
Magdalen College \ 

Sir Thomas CiirroRo AiiBurr, KCB, MA, MD, D Sc , LL D , FRS r 

Regius Professor of Physic in the University ot Cambiidgc PhysiLiin lo Addcn I Medicine Modern 
brooke s Hospit il, Cambndge Fellow of Oonville and Cuub College, Cambridge | Progress^ 

J (Utor of Syi>ti nis of Medicine \, * 

CoioNEL Sir Thomas Hungerford Holdich, KCMG,KCIE,I)Sc j 

Supennb nch nt Frontier Surveys India 1S02 1^98 (old Medallist PCS 
(London), 1887 Author of Jhe Indian Borderland The Lountrn<; of the hi 
Award India, Tibet, &c 

Thomas Kirke Rosf, D Sc 

Chemist and Assayer, The Royal Mint, London 
Precious Metals , Ae 

Theodor Noldekf, Ph D 

Sec the biogiaphicnl irtielc, Noldi ki Theodor 

Thfodore Salisbury Woolsey, LL D 

Professor of International Law, Yale Univorsity 
I aw Author of America s Foreign Policy tS,e 

Thomas William Rhys Davids, LLD , Ph D ( 

Piofcssor of ( oinpiiitivc Religion, Manchester Univeisity President of the Pili Medhankara 
Text Society Fellow of the British Academy Secretary and J ibraiian of Royal i ( i / ; 

Asiatic Society, 1885-1902 Author of Buddhism Sacred Boohs of the Buddhists ( Mtltnaaj 4 

J arly Buddhism, Buddhist India Dialogues of the Buddha Ae I 

Rev WiLiiAM Augustus Brevoort Coolidge, M A , P" R G S , Ph D (Bern) [ Meirlngen Meran 
Fellow of Magdalen College, Oxford Professor of English History, St Davids m liinni Tania • 

College, Lampeter, i88o-i88r Author of Guide du Haul Dauphine The Range\^ ’ ** ueniS , 

of tht Todi Guide to Gvindi Iwald Guide to Switzerland The Alps in Nature and in \ > 

History &c Editor of 1 he Alpine Journal 1880-1881, &c 




Mohmand. 


Author of Metallurgy of Cold, Tht ^Mint 


Mo'allakSt 


Editor of WooEey's Monroe Doctrine* 


I Muller, Johannes von* 

(Mehemet Ah, 
Mephistopheles , 
Metternich, Minister; 
Mitre 


Mosaic Modern* 


Morley, Thomas. 
Metallography {in part)^ 


Misdemeanour. 


Waiter Alison Phillips, MA 

rornietly Exhilntionci of Merton Colkge and Stnieir Seholai of bt Johns College 
Oxford Author of Modern Fur ope Ae 

Sir Wit LIAM Biake Richmond, KCB 

See the biogiaphical article, Richmond Sir Willi \m Bt \ke 

WiiiiAM Barciay Squire, MA 

Assistant in Charge of Printed Music, British Museum 

Sir William Chandler Roberts- Austen, KCB,D( T ,hRS 
See the biographic il aiticle, Rouh rts-Austen, Sir \\ C 

Wiitiam Ffiidfn Craies, MA 

Barrister at Law Inner TempU Lecturer on Criminal Law King s College, I ondon 
Editor of Aichbold s Criminal Pleading (i^rd edition) 

Wiitiam Frederick Denning, FRAS 

Cold Medallist R \ S President, Liveqiool Astionomicil Society, 1877-1 S7S 
Author of TilesLOpic U ork for Starlight Lvemngs, The (jieat Melt one Shower Ac 

William Fleetwood Stifppard, M A 

Senior Ex imincr in the Board of Education 
Cambndge Senior Wrangler, 1884 

Sir William Henry Flower, FRS 

See the biographical article, Eiowi u Sir W H 

William Henry Howell, M D , Ph D , LL D 

De in of the Alcdical F iculty and Proft ssor of Physiology, Johns Hopkins University 
Baltimore President of the Amencan Physiological Association Associate editoi \ 
of Amencan Journal of Physiology I 

William Herrick Macauiay, MA Taufo nf 

Fellow and Tutor of King s College, Cambridge (^mouon, i^ws 01 

Walter Lehmann, DM flhexico Ancient History 

Directorial Assistant, Royal Ethnographical Museum, Munich Author of Methods^ / 
and Results in Mexican Research Ac I t / / 


Meteor 


Formerly Fellow of Innity College, i Mensuration. 


Mink 


[Medical Education, USA. 

{in part) 
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W M C, 
W M R 
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W R M 
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William Minto, LLD 

See the biographical article, Minto, William 

Sir W Martin Conway 

See the biographical article, Conway, Sir W M 

Wjiliam Michael Rossetti 

See the biographical article, Kossltti, T>\nik G 


/Mill, John Stuart 

\ {in part) 

I Mountaineering. 

{ Moroni 


Lieut -Coionel Wiliiam Patrick Anderson, M Inst C h , F R G S j 

Chief Engineer, Department of Marine and Lishenes of Canada Member of the-j Michigan, Lake 
Geograpmc Board of Canada Past President of Can idian Society of Civ il Engineers { 


William Richard Morfill, M A (d igio) 

Formerly Professor of Russian and the other Slavonic I angiiages in the University 
of Oxford Cuntor of the Taylorian institution, Oxford Author of Russia , 
Slavonic Literature &c 


Mickiewicz, Adam. 


( Medina , 

„ _ ^ ^ ^ Melchizedek (in part), 

Wti 1 1 Robfrfson Smith, I L D I Messiah {tn part), 

See tht biogiaphical aiticle, Smith William Robertson Micah (in part) 

(Moloch (in part) 

Will TAM Roy Smith, M A , Ph D C 

Associate Professor of Ilistoiy, Bryn Mawi College, Ptnnsylvania Author of j Missouri Compromise 
Stitionali'^m in Pennsylvan a tfurin^ tfie Revolution &c ( 

Wilt I AM Smyth Rockstro | Mendelssohn- Bartholdy 

Author of A General History of Mu'itc from the Infancy of the Greek Drama to the\ (in part)^ 

Present Period, and other works on the hisloi^ of music (Mozart (in part) 
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MEDAL (Fr, midatlle, from Lat meiallum), strictly the 
term given to a memorial piece, originally of metal, and 
generally in the shape of a com, used however not as currency 
but as an artistic product “ Medallion is a similar term 
for a large medal, but is now usually restricted to a form of 
bas-relief in sculpture I he term ‘‘ medal ” is, artistically, 

extended by analogy to pieces of the same ch iracter not neces- 
sarily shaped like coins The history of c oins and med ils 
IS inscjiarable, ind is treated under the general heading of 
Numismatics lhat article may be supplemented here by an 
account of (t) the more recent progress in the art of the medallist, 
and (2) the use of medals for war decorations 
I The medil — as it is understood to-day — enjoys a life 
entirely mdc[)endent of the coin on the one hand, and, on the 
other, of the sculptured medallion, or bas-relief, and its renais- 
sance IS one of the chief phenomena in art during the period 
smi e about 1870 It is in France that it has risen to the greatest 
perfection Its popularity there is wcllnigh universal, it is 
esteemed not only for memorials of popular events and of 
public men, but also for private celebrations of all kinds No 
other nation approai hes m excellence — in artistic feeling, 
treatment, and sensitiveness of execution — the artists and the 
\chievemcnts of ranee In England, although the Royal 
Academy seeks to encourage its students to practise the art, 
the prize it offers commonly induces no competition The 
art of the medallist is not properly appreciated or understood, 
ind receives little or no support The prevailing notion 
concerning it is that it consists in stamping cheap tokens out of 
white metal or bronze, on which a design, more or less vulgar, 
stands out in frosty relief from a dazzling, ghttering background 
These works, even the majority of military and ( ivic medals, 
demonstrate how the exquisite art of the Renaissance had been 
degraded in Engl md — ^almost without protest or even recognition 
- so that they are, to a work by Roty or Chaplain, what a 
nameless daub would be to a picture by Rembrandt or Velasquez 
It IS probable that Jacques Wiener (d 1899), of Belgium, 
wa"* the last of the medallists of note who habitually cut his 
‘tccl dies entirely with his own hand without assistance, though 
others m some measure do so still Although most modern 
workers, exclusively medallists, have themselves cut dies, 
they now take advantage of the newest methods, and the 
f^raveur en medailles has become simply a midatlleur His 
knowledge of effect is the same — though the effect sought is 
different in earlier times the artist thought chiefly of his 

shadows, now he mainly regards his planes Otherwise his 
aims are not dissimilar At the present day the medallist, 
after making conscientious studies from life (as if he were about 
to paint a picture), commonly works out his design in wax, 
or similar substance, upon a disk of plaster about 12 or 14 inches 


m diameter krom that advanced model a simple mould, 
or matrix, is made, and a plaster cast is taken, wheieupion the 
artist can (omplcte his work in the utmost perfection Ihen, 
if a struik mcdil is required, a steel cast is made, and from 
that a reduction to the size required for the final work is pro- 
duced by means of tlie machini —the tour d reduire It is this 
machine which has made possible the modern revival, and has 
revolutionized the taste of designers and public alike It 
was invented b\ Contamin, who based it upon that tour d 
portrait which Houlot produced m 1766, and whuh helped 
to fame several engravers now celebrated This machine was 
first exhibited in Pans in 1859, '’Old to the Munich 

Mint, while a similar invention, devised at the same time by 
the English engraver Hill, was acquired by V\mn for £2000, 
and was ultimately disposed of to a private mint m Pans P>om 
that city comes the machine based bv tne krone h inventor 
M Ledru upon the two alreadv referred to, now in use at the 
Royal Mint in London A well-served medallist, therefore, 
need trouble himself nowadays about little beyond the prunary 
modelling and the final result, correcting with his own hand 
only the slightest touches — relining, perfecting — but sometimes 
mciclv confining himself to giving his diiectjons to the piofes- 
sional engraver * 

The great majority of the aitistic medals iit piosent in the 
world (in the great collection of k ranee there is a total of not 
fewer than 200000 medals) are cast, not struck There is in 
them a charm of surface, of patina, of the metal itself, which 
the struck medal, with all the added beauties whuh it allows 
of delicate finish and exquisite detail, can hardly give But 
the production of the cast medal is much slower, much more 
unccrtaui, ind the number of fine copies that can be jiroduced 
IS infinitely smaller All the early medals wTie cast, being first 
modelled in wax, and then cast by the are pe)due (waste wax) 

^ The method of preparing the dies, &c , is the same foi medals 
as for coins, save that for laiger and heavier work more strokes are 
required, as m the case of L Coudray's popnlai ()rph6e — ^rathcra 
scul))ture-rehef than a medal The dies are capable of i great yield 
before becoming quite worn out, it is said that no fewer than three 
million copies were struck of Professor J Tautenhayn's Austrian 
jubilee medal of the Emperor Francis Joseph In h ranee, 1 honelier s 
perfected machmo, substituting the lever for the screw has been m 
use for coins since 1844 but for the striking of medals the same old 
fashioned screw-press is retained which h id till then been employed 
both for coins and medals since the time of Loins XIV In its present 
form the machine consists of an iron or bronze frame, of which the 
^per part is fitted with a hollow screw wherein works an inner screw 
Tnis screw, moved by steam or electricity, drives the dies, set m iron 
collirs, so that they strike the blank placed between them This 
machine can deliver a strong blow to produce a high relief, or a delicate 
touch to add the finest finish In the Pans Mint large medals can 
be struck with comparative ease and rapidity A hydraulic press 
ot nearly two million pounds pressure is utilized for testing the dies 
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process, and were usually worked over by the chaser afterwards, 
indeed, it was not until the beginning of the i6th century 
that dies, hitherto used onlv for coins executed in low relief, 
were employed for larger and bolder work The medallists 
of thc^se days always cast in bronze or Ic^d, and only proc ceded to 
use silver and gold as a luxurious taste began to demand the 
more precious metals There is little doubt that the material 
to be preferred is dull silver {mat or sable -sand-blasted), 
as the work, with all its variations of light and shade, lan be 
better seen in the delicate grey of the surface 
The medal, properly considered, is not sculptme Vasari 
was happy m his de^ition when he described the mcdallic 
art as the link between sculpture and painting — that is to say, 
painting in the round with the colour left out Less sc\crc 
than sculpture, it need not be less dignified, it is bound down 
by the conventions of low relief, and by compulsions c>f com- 
position and design, dependent on shape, from which sculpture, 
even when the relief is the lowest, is in a gicat measure fuc 
In the medil, otherwise than in sciilptuu, elaborate perspective 
and receding planes aie not out of place Ihe genius of the 
modern Frenchman rebelled against the rule that commonly 
governed the medal during the decadence, and has triumphed 
in his revolt, justifying the piac ticc bv his sue c c ss 1 he modern 
medal and the plaquette aim at being decorative yet vigorous, 
reticent and digmfied, dehcate and tender, graceful and pure, 
It may be, and often is, all these in turn imagination, fancy, 
symbolism, may always be brought into play, allied to a sense 
of form and colour, of arrangement and execution liy the 
demonstration of these qualities the artist is to be differentiated 
from the skilful, mechanical die-smker, who spreads over the 
art the blight of his heavy and msensitive h ind and brain 
So with portraiture Accurate likeness of feature as well is 
character and expression are now to be found m all fine works, 
such as are scizeci only by an artist of keenly sensitive tempera- 
ment It IS thus that he cuists the events ind the actions of 
to-day into metallic history, beautifully seen ind exquisitely 
recorded, thus that the hgure on the medal is no longer a mere 
sculpturesque symbol, but a thing of flesh and blood, suave 
and graceful in composition, and as pleasing in its purely dc cura- 
tive design as imagination can inspire or example suggest 
It IS thus that the art, while offering easy means of permanent 
memonal, has afforded to men of restricted means the eagerly 
seized opportunity of forming small collections of masteq^ieees 
of art at a small outlay 

— In Frincc the example of Oudin^, comm" aftci that 
of David d*\ngcrs did much to revolutionize the spiiit animating 
the modern medallist, but t hapu, by his essentially modem treit 
ment, did more To Ponscarmc (pupil of Oudiiu) is chielly due 
the Wea of rendering mat the ground as well u> the subject on tJie 
medal, the suppression of the raised rim, and the abandonment of 
the typographic lettering hitherto m vogue together with the 
mechanical regularity of its arrangement Dcgc'crgc, with his 
semi pictonal treatment, was followed by Daniel Dupuis whose 
dehcate and jdayful fancy, almost entirely pictornl, makes us forget 
alike the matend and the die J C Chaplain is unsurpassed as a 
modeller of noble heads, including those of four presidents of the 
F^neh Republic — Macmahon, Cisimir Pener, Faure and Loubet - 
and his allegorical designs are finely im igincd and admirably worked 
out (sec Plite) but L Oscar Kotv (pupil c)f Ponscarme) is at the 
head of the whole modern school not only by virtue of absolute 
mastery of the techmejue of his art, but also of his originality of 
arrangement, of the poetic charm of his symbolism and his allegories, 
the delicate fancy, the exquisite touch, the chastcncss and purity 
of tasto—wedding a modern sentument to an obvious feeling for the 
Greek Though expressly less virile than Chaplain Roty is never 
effeimnato To Roty belongs the credit of having first revived the 
form of the plaquetUy or rectangular medal, which had been aban- 
doned and forgotten along with many other traditions of the Renais- 
sance (see Plate) Alph6e Dubois, Lagrange, and Borrel must 
be mentioned among those who are understood to engrave their own 
dies Followers are to be found in Mouchon, I^chcvrel, Vernon, 
Heart Dubois, Patey Bott6e (see Plate) — all sterling artists if not 
innovators Medallists of jnore striking onginality but less finish, 
and of far less elegance are Michel Cazin, LeviUain (who loves as 
much as BandineUi to make over-display of his knowle<1ge of 
muscular anatomy), Charpentier, and their school, who aim at a 
manner which makes less demand of highly educated artistry such 
as that of Roty or of Chaplain It ls learned and accomplished in 


its way, but lumpy in its result breadth is gained, but refinement 
and distinction arc m a great measure lod It may be added — to 
give some idea of the industry of the modern medallist, and the 
tncouiagcmcnt accorded to him — that between 1879 and 1900 
M Roty executed more than 150 pieces, each having an obverse 
and a re'' t rse 

Austria — The two leuhng medallists of the Austrian school are 
Josef fautenhayn (see PI ite) and Anton Seh irft, both highly 
accomplished, yet neithei displaying the highest qualities of taste , 
ability and keeping, which distinguishes the J lench masters 
About 330 pieces ha\ e come fiom the hand of Anton Scharff Stef 111 
Schwartz, Iranz Pawlik, St untie, Maischall and J lautenhqn 
junior, are the only other aitis^s who have i*s©u to einmcncc 

(rfrtmny — A chaiactetfstienlly flonq style h here cultivated 
such as lends itself to the elaliorate treatment of costume, armori d 
beanngs, ind the like, but dtliLiey, dislinetion and the highest 
c \ccllcncc in modelling iritl diaughtsin iiiship — qualities which should 
accompany i ( n the most vigorous 01 tliboiate designs- ire Pek- 
ing in a great degree Pjofessois Hildebrand and Kowaizik have 
wrought some of the mo^t artistic works thcie produet«l 

Biloium \lthough sculpture so ,-ri itly flourishes in Iklgiura, 
medil work slums liith promise of riv illin^ that of Irince the 
influence of the three bi others Wiciu r (j leijuts, Leopold ind Chailes) 
good med il lists of the old scliool— ha nut yet been shaken oil 
Ihe icmarkable aichiUctuial senes by the inst-nimed, and the 
coinage of the second, liive little ittiinty with the spnitoi the modern 
med il I em ure h is perhaps done is well as iny, followed by I’aul 
Dubois, J Dilhns (a followei of the Ircnch), G Devreesc and 
Vingotlc (sec Plate) — wliosc plaque tU for the 1 Brussels Exhibition 
award (1887) is original, but nioic admirable in design than in finish 
Holland — In Hollanci not very much h v*- been done Patno'tisiu 
has called forth many med ils of yueeii Wilhelmma, and the best (u 
them aie doubtless those ( t Lart van Hove and Wortman Baars 
is a more virile artist, who follows Chaplain at a distance Wieni eke 
is interesting for the sikc >i his only Nefhtrl indie manner, the 
incongruity is not unpleas int 

erland — Ihe medal is also populai in Switzerland Here 
Bovy is the leader of the I leiich tradition and Hans J rei of a more 
national sentiment The last n imcd, however, is more lemarkable 
as i revivalist than is in ernginal artist 

(jveat Britain — In I ngland only two med illists of repute can be 
counted who piacle tUv coniine themselves to their art— G W de 
Saulles, e)f th» Roy d Mini, best known by the Diamond Jubilee 
medil of ()neen Victoria and liy Ins medil of Sir Gabriel Stokes, 
and Flank Powcher (see Plate) by -^h it of I homas Huxley Ihesc 
artists both cut their own dies when necessary Emil huchs, 
working in EngUnd 111 the manner of the 1 rend medallists, but 
with greater freedom thin is the wont ot the older sihool, has jiro- 
duced severil exnmj)Ks of the art the med ils commcmorafivt 
of the South African Wir inrl of ()iieen Vutona (two versions) all 
of 1900, and many portrait medals and plaquette^ of smdl si/e have 
come trom the sxmc hand Besides these, the leading English 
sculptors have prodm td med ils — Lord T eighton, Sii Edward 
Poynler, Hamo Ihomycroft, 1 Brock, Onslow Lord, G Piampton 
and (Toseombe |olin, but, practising more continually in seuJpfaire 
they do not cl iim r ink as medallists, nor ha\ c they sought to acquire 
that class of dexterity w Inch const mt h ibit done can giv e Alphonse 
(ycgros, who has cast a certain number of purtriit medals is usually 
included 111 the French school 

Untied States — Among American medallists Augustus St Caudens 
(see Plate) is jx'ihaps th( most prominent, but he is not, stiictly 
spe iking, a medallist, but a sculptor who can model in Uic fiat 
\uiiioKinES r Parkes Wcbei, Medals and Medallions of the 
jgth Century relating to Ln^land by ronton ArhUs (London, 1894), 
Roger Marx, J he iissanceof thf Med il in Prince,'" The 'studio, 
vol XV (1808), M H bpielmann, Lr ink Bow cher, Medallist, with 
some Comment on the Mcdallic Art," The Magazine of Art (February 
1900), "^pink Cy ban's Monthly Numismatic Circular (passim), 
1892 onwards (in English, 1 rench ind German), Roger Maix, I es 
MMailleurs franc ais dfpuis lySg (Pans, 1897), 1 es Midailleurs 
franeais contemporams (Plates) (Pans, 1899), La Monnaie de 
Pans d I* Exposition IJmvtrselle (Pans, it)oo) , Cent an$ de numis 
matique francaise (2 vols , 1893-1895), F Mazerolle, L O Roty 
BiOFraphie ti catalogue de son wuvre (Pans, 1897), J T Chaplain 
Biographic et catedogue de Veeuvre (Pans, 1897), Dr H J de 
Dompiire de Chaufepi^, Les Midailles et plaquettes modernes (m 
Duten and French) (Haarlem, 1897) , A R v Loehr, Wiener Medail 
leure, iSgg (Vienna, 1899) , A Lichtwark, * Die Wiedcrcrweckung 
der Medaille," Pan, 1895, pp ^4-40, 189b, pp 311-^18, Die Moderne 
Medaille (a monthly magazine, passim) (Vienna), L Lorrer, Bto 
graphical Dictionary of Medallists, vol 1 A-D (London, 1902) 

(M H S) 

Medail as W^r Decorations 

Although the striking of medals to commemorate important 
events is a practice of considerable antiquity, yet the custom 
of using the medal as a decoration, and espeaally as a decoration 
to do honour to those who have rendered service to the state 
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in time of war, is comparatively modem It has been suppobed 
that the circular ornaments on the Roman standards had medals 
in their centres, but there is no evidence to show that this 
was the tase, and the standards shown on the column of Irajan 
appear only to have had plain bosses m their centres It is 
true that the Chinese are said to have used military medals 
during the Han dynasty (ist century ad), but, as far as the 
West IS concerned, we have to come to the i6th century before 
we find the custom of wearing medals as decorations of honoui 
a recognized institution 

1 he wearing of decorative medals was c ommon m England in 
the rcjgn of Henry VIII , but the first medals commemorating 
a particular event that were evidently intended as a personal 
decoration, and were in all probability (though there is no 
absolute proof) bestowed as reward for military services rendered 
to the Cro^vn, arc the “Armada” medals of Queen Elizabeth, 
1588“! 589 Of these theri are two The earliest, generally 
styled the “ Ark in flood ” medal, is a large oval medal of 
silver (2 by I 7^ in ), and bears on the obverse a profile bust 
of the queen surrounded by the inscription, ELIZABEIII 
1) Cl ANGLIAF F El HI REG On the reverse is an ark 
on waves, with above the riys of the sun, and around the 
legend, SAEVAS IRANQVIIIA PER VNDAS This medal 
dates from 1*588, and in the following year thcie was gi\en 
anothei medal, a liHle larger (2 ^ by 2 r in ) and struck in gold, 
silver and copper The obverse of this second medal bore a 
full-face bust of Elizabeth, with the legend, characteristic 
both of the monarch and the period, DITIOR iN TO 10 NON 
ALTER CIRCUI US ORBE The reverse has an island around 
whie h ships are sailing and sea monsters swimming, and on 
the island there arc houses, a flourishing bay-tree, standing 
uninjured by a storm of wind, and lightning emerging from 
heavy clouds above ihe island is inscribed NON IPSA 
PFRICVLA lANGVNl These medals are of special interest 
as demonstrating thus early the existence of a doctrine of 
sca-power In fact, m the medals of James I (1603-162*5), 
none of which have a distinct reference to war services, the 

ark in flood” design was <igiin reproduced on the reverse, 
this time with the legend slightly altered, viz STP^I SALVVS 
IN VNDIS 

Other Europe in nationalities were also alxiut this period 
conferring clecoi itivc medals as a reward for war services, 
as for example, the “ Med il to Volunteers ’ issued in Holland 
m 1622 1623 and the “ Military Medal of Gustavus Adolphus ” 
issued in Swede n in 1630 Here it may be noted that in follow- 
ing the histor} of medals as used as a decoration to rewerd 
military services, only those of British origm need be dealt 
With m detail, since Great Britain has utilized them m a much 
greater degree th in any other nationality The countless 
minor wais of the 19th century, waged by the forces of the 
Crown of every class, navy, army and auxiliary, have no eejuiva- 
Icnt in the history of other states, even in that of Prance, the 
United States and Russia I he great wars of the 19th century 
were divided by long intervals of peace, and the result is that 
with most of the great military powers the issue of campaign 
medals has been on a small scale, and in the main decorations 
have taken the form of “ Orders ” (see Knighthood and 
C mvALR\ Orders)^ or purely personal decorations for some 
meritorious or exemplary service 

During the leign of Chirles 1 (162*5-1649) wc come across 
numerous medals and badges, a considerable number of these 
were undoubtedly asviciated with, and given, even system- 
atically given, as rewards for war services, for a royal warrant 
“ given at our Court of Oxford, the eighteenth day of May, 
1643,” which directed “ Sir William Parkhurst, Knight, and 
Thomas Bushell, Fsquire, Wardens of our Mint, to provide 
from time to time certain Badges of silver, contaming our Royal 
image, and that of our dearest son, Prince Charles, to be delivered 
to wear on the breast of every man who shall be certified under 
the hands of their Commander s-in-Chief to have done us faithful 
service in the Forlorn-hope ” 

From the foregoing it must not be deduced that this medal 


was m anv way intended to reward special valour In those 
days “ forlom-hopes ” were not volunteers for some desperate 
enterprise, as to-day, but a tactical advanced guard which 
naturally varied, both in numbers and arm of the service, 
according to ground and circumstances That a very free 
distribution of the award was contemplated is evident from 
the fact thit “soldiers” done were specified as recipients 
and that a clause was inserted in the warrant strictly forbidding 
the sde of the medal This latter ran — 

“ And we do, therefore, most straitly command, that ’“no 
soldier at any time do sell, nor any of our subjects 
presume to buy, or wear, an) of these said Badges, 
other than they to whom wc shall give the same, and 
that under such pain and punishment as our Council 
of War shall think fit to influt, if any shall presume 
to offend against this our Royal command ” 

As there are in existence several medals of this period wluch 
bear the effigies of both the king and Prince Charles, it is 
uncertain which in particular was used for the “ forlorn hope ” 
award Very piobably it is one, an oval silver gilt medal 
I 7 by 1 3 in ), which bears on the obverse a three-quarters 
r ) bust of Charles 1 , and on the reverse a profile (1 ) bust of 
Prmce ( harles (see Mayo, Medals and Decorultons of ike British 
Army and Navy^ vol i No i6, PI ite 5, No 3) During the 
Commonwc ilth (1649-1660), parliament was lavish in the 
award of medils in recognition of war services, and for the 
first time wc find statutory provision made for their bestowal 
as naval awards, in the shape of acts of parliament passed 
Feb 22, 1648, ind April 7, 1649 (cap 12, 1648, and cap 21, 
1649) Orders m Council of May 8 and Nov 19 and 
21, 1649, and Dec 20, 1652 Ihere is no doubt whatever 
that there w is a “ Medal of the Parliament ” for sea service 
issued in i6t9 This medal, oval (95 by 85 m ) and struck 
in gold and silver, had on the obverse an anchor, from the 
stock of which are suspended two shields, one bearing the 
cross of St George, and the other the Irish harp The motto 
is MERVISII On the anchor stock, 1 The reverse 

has on it the House of Commons with the Speaker in the chair 
This medal is refened to in a minute of the Council of State 
of Nov 15, 1640 — 

“ (5) That the Formes of the inedalls which are now brought 
in to be given to the severall Manners who have 
done good service this last Sumer be approved off, 
viz' the Armes of the Comon wealth on one side 
with Merui^li wiittcri above it, and the picture 
of the House of Comons on the other ” 

That there was a “ Medal of the Parliament ” for land service 
as well IS proved by the following extract from the Journals 
of the House of Commons (mi 6, 7) — 

“ Resolved, 1 hat a Chain of Gold, with the Medal of the Parlia- 
iTunt, to the Value of One Hundred PouncE, be sent 
to Colonel M ickworth, Govirnor of Shrewsbury, as a 
mark of the Parliament’s havour, and good acc^tance 
of his fidelity And that the Council of State cIo take 
(are for the providing the same, and sending it forth- 
with ” 

This order was dul) carried out, as is shown m the minutes 
of the Council of State, June 2 and July 30, 1652, but there 
IS no trace to-day of either medal or chain It is not un- 
likely that this medal is one figured at page 117 of Evelyn’s 
Numismaia (the engraving, unnumherccl, is placed between 
Nos 39 and 40, and there is no allusion to it m the text), which 
has on the obverse a representation of the parliament, and on 
the reverse a bust of the Protector with a camp and troops m 
the background 

The most splendid of all the naval awards of this period 
were those given for the three victories over the Dutch m 1653. 
namely — 

* Thomas ^imon, master and chief graver of the mint Most 
of the medals of this i>eriod were hts work, and they are considered 
to be amongst the best specimens of the medalhc art that have been 
produced in the country 
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I The fight of Feb 18/20, when Blake, Deane and Monk 
defeated Van Tromp and De Ruyter, the battle beginning 
off Portland and ending near Calais, (2) the fight of June 2 
vnd 3, off the Essex coast, when Monk, Deane (killed), Penn 
and Blake again defeated Van Tromp and De Ruyter, (3) the 
fight of 31st of July off the Tex 1 , in which Monk, Penn and 
Lawson beat Van Tromp m what was the decisive action of 
the war The authorization for these awards will be found 
^-ecorded in the Journals of the House of Commons (vii 296, 
297), under date Aug 8, 1653 The medals, all oval, and in 
^^old, were fiven m three sizes, as described below — 

A (2 2 by 2 in) Only four of these medals were issued, 
to Admirals Blake and Monk, each with a gold chain of the 
value of £300, and to Vice-Admiral Penn and Rcar-Admii il 
Lawson, each with a gold chain of the value ot £100 On the 
obverse is an anchor, from the stock of which arc suspc nd d 
three shields, bearing respectively St George’s cross, the saltire 
of St Andreev, and the Irish harp, the whole encircled by the 
cable of the anchor On the reverse is depu ted a naval battle 
with, in the foreground, a sinking ship Both obverse and reverse 
have broad, and very handsome, borders of naval trophies, and 
on the obvt rse side this border has imposed upon it the arms 
of Holland ind Zeeland Of thc'^c four medals three arc known 
to be in existence One, lent by the warden and fellows of 
Wadham College, Oxford (Blake, it may be noted, was a membf i 
of Wadham (.ollege), was exhibited at the Royal Naval Exhibi- 
tion of 1891 A second is in the royal collection at Windsor 
Castle The third, with its chain, is in the possession of the 
family of Stuart of Tempsford House, Bedfordshire This 
latter medal is known to have been the one given to Vice- 
\dmiral Penn, an ancestor of the Stuart family The one 
at Windsor is presumably Blake’s, as fancred states ** the 
medal given to' Blake was purchased for William IV at the 
pnee of 150 guineas (lancred, Historical Records of Medals , 
p 30) The medal at Wadham was formerly in Captain 
Hamilton’s collection He purchased it at a low figure, but 
secrecy was kept as to the owner, and the original chain that 
was with It went into the melting-pot there is therefore nothing 
to show whether it was Monk •> or Lawson’s, as the chain would 
have done It wa>> sold at Sotheby’s in May 1882 for £305 

B (2 by I 8 in ) Four ot these medals were issued, each 
with a gold chain of the value of £40, to the “ Flag Officers,” 
i e to the flag-captains who commanded the fo ir fl ig-shi])s 
The obverse and reverse of this medal are, with the exception 
of the borders, pieciselv as in (A) The bordeis on both sides 
are a little narrowei than those of (A), and of laurel instead 
of troplues One of these medals— that given to Captain William 
Haddock, who w piobablv Monks flag-captain in the Van- 
guard,” m the 1 tbruary fight, is he had been in that ship in 
the previous >ear, and who commanded the “Hannibal,” 
(44) m the June battle— is now (1909) in the possession of 
Mr C D Hoi worthy, who is maternally descended from 
Captain Haddock 

C (i 6 by I 4 in ) This medal is prec^ely the same as (B), 
but has no bordei of any kind, and also was issued without 
the gold chains It was in all probability one that was issued 
in some numbers to the captains and other senior officer*) of 
the fleet 

Some of these medaL have in the plate of the reverse an 
inscription FOR EMINENT SERVICE IN SAVING Y 
TRIUMPH FIERED IN FIGHT WH Y DVCH IN JUT Y 
1653 The medal so inscribed was given only to those who 
served in the “ Triumph,” and commemorates a special service 
Blake, mcapacitated by wounds received m the fight of February, 
took no part in this action, but his historic flag-ship, the 
“ Triumph,” formed part of the fleet, and early in the battle 
was fired by the Dutch fire-ships Many of the crew threw 
themselves overboard in a panic, but those who remained on 
board succeeded bv the most indomitable and heroic efforts 
m subduing the flames, and so saving the vessel 

But undoubtedlv the most interesting of all the medals of 
the Commonwealth penod is that known as the “Dunbar 


Medal,” autiiorized by parliament, Sept. 10, 1650, in a resolu- 
tion of which the following is an extract — 

“ Ordered, that it be referred to the Committee of the Army, 
to consider what Medals may be prepared, both for 
Officers and Soldiers, that were in this Service in Scotland, 
and set the Proportions and Values of them, and their 
number, and present the Estimate of them to the 
House ” {Journals of the House of Commons, vi 464-465) 
So came into being, what, in a degree, may be regarded as 
the prototype of the “ war medal ” as we know it to-day, for 
the “Dunbar Medal” is the very earliest that we know was 
issued to all ranks alike, to the humblest soldier as well as to 
the commander-in-chief It differed, however, in one very 
material point from the war medal of to-day — in that it was 
issued in two sizes, and in several different metals Ihere 
IS no evidence to show what was the method that governed the 
issue of this medal, but the medal itself undoubtedly varied 
in size or metal, or both, according to the rank of the recipient 
Of the two sizes in which the medal was issued the smallei, 
T by 85 in , was apparently intended for seniors in the 
respectue grades, for it was struck in gold, silver and copper 
The larger, i 35 by i 15 in , was struck in silver, copper and 
lead (see Mayo, cit 1 20-21)^ On the obverse of both 
issues of the “ Dunbar Medal ” is a left profile bust of Oliver 
Cromwell, with, in the distance, a battle The reverse of the 
larger medal has the parliament tissembled in one house with 
the Speaker, and, on the left, a member standing addressing 
the chair The reverse of the smaller medal is the same as 
that of the larger, except that the member addressing the house 
IS omitted Cromwell himself expressed a wish to the “ Com- 
mittee of the Army, at London,” in a letter dated the 4th of 
February 1650/51, that his likeness, to procure which accurately 
the committee had sent Mr Simon to Scotland, should not appear 
on the medal He writes — 

If my poor opinion may not be rejected by you, I have to offer 
to which I think the most noble end, to witt, The Commemoracon 
cf that great Mercie att Dunbai, and the (xratuitie to the Army, 
which might be better expressed upon the Medall, by engraving, 
as on the one side the Paihament which 1 hear w is intended 
and will do singularly well, so on the other side an Army, with this 
inscription o\er the head of it, The Lord of Hosts which was 
our Word that day Wherefore, if I may beg it as a favour from 
you, 1 most earnestly beseech you, if 1 may do it without olfence, 
that it may be soe And if you think not fitt to have it as I ofltr, 
you may alter it as you set cause, only 1 doe think I may truly say 
it will be very thankfully acknowledged by me, if you will spare 
the Iiaving my Effigies in it 

In spite of this request Cromwell’s “ Effigies ” is made the 
prominent feature of the obverse of the medal, to which the 
representation of the “ Army ” is entirely subordinated His 
wish that the “ word ” for the day should be commemorate d 
IS, however, observed in the legend on the obverse, as is also, 
on the reverse, his suggestion that on one side of the medal 
there should bt a representation of the parliament 
During the reign of Charles II the issue of medals was numer- 
ous, and though we hwe it on the authority of Fvelyn that 
many of these were bestowed as “ gratuities of respect, yet 
many were given as naval awards, and, for the fiist time, 
there appears official authorization for the conferring of particu- 
lar awards on those who had succeeded in the very hazardous 
service of destroying an enemy’s vessel by the use of fire-ships 
In what are probably the earliest “ Fighting Instructions ” 
issued — those of Sir William Penn, in 1653, and again in an 
abridged form in 1655 — no allusion to these awards is made, 
but that the custom of rewarding this special service prevailed, 
there is a piece of strong indirect evidence to show, in the shape 
of an amusing letter from a certain Captain Cranwill, of 
“ ye Hare Pinke,” to the Admiralty Committee, dated Feb 4, 

1655 — 

1 An excellent reproduction of this medal, both obverse and re- 
verse, is given in Plate 8, figs 4 and 5, of the same work, and on 
Plate 9 will be found equally well reproduced facsimiles of the three 
medals for ** Victones over the Dutch, 1653," figs i, 2 and 3, and of 
the ** Medal of the Parhament, for Sea Service, 1649,” fig i 
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'* As for ye Pay yor Honrs were please to order mee for my service 
in ye Hare Pmke, I return most humble thankes, and am ready to 
serve yor Honrs and my Country for ye future 

• 

For though ye Hare be mewsed in ye sand 
yet Cranwell at your mercy still doth stand 
A fire Ship now doth hee Crave, 

And the Fox fain would he Have, 
then has hee had both box and Hare, 
then Spanish Admirall stand you cleare. 

For Cranwell means yc Chaine of goold to ware, 

Sett penn to paocr it is done, 
for Cranwell stiU will be your man, 

all of which goes to show that it had not been unusual to bestow 
gold chains, with or without medals, on the captains of fire- 
ships By the ‘ Fighting Instructions ’ issued 2otli of April 
1665 by James, duke of York, lord high admiral, it was pro- 
vided as follows In the case of the destruction of an enemy’s 
vessel of forty guns or more, each person remaining on board 
the fire-ship till the service was performed was to receive £10, 
“ on board ye Admirall imediately after ye service done,” 
and the captain a gold medal and “ shuth other future encourage- 
ment by preferment and commande as shall be fitt both to 
reward him and induce others to perform ye like Service ” 
If It was \ flag-ship that was fired “ ye Recompense in money 
shall be doubled to each man performing itt, and ye mcdall 
to ye Commander shall be shuth as shall particularly ezpress 
yt Eminensye of ye Service, and his with ye other officers 
preferement shalbc suitable to vc mentt of itt ” This was 
followed by <in “ Oder of the King in Council ” dated Whitehall, 
12th of January 1069^1670, in which the lord high admiral is 
authorized “ to distribute a Medall and Chainc to such C aptaines 
of Fire Shipps as in the last Dutch Warr have burnt any Man 
of Warr, as also to any of thtrn that sliall perform any such 
service in the present Warr with Algiers Which Medalls 
and Chaines are to be of the price of Ihirty Pounds each or 
thireabouts ” 

1 o complete the story of fire ship awards, it may here be 
noted (though out of chronological order) that in 1703 revised 
“ Fighting Instructions ” were issued by Admiral Sir George 
Rooke, in which it wxs provided that the captain was to have 
Ills choice between x gratuity of £100 or a gold medal and 
chain of that value Lastly an order of the kmg m council, 
dated St Jcxmcs’s, i6th of December 1742, ordered that all 
lieutenants of fire-ships (which originallv earned no officers 
of this rank) should be entitled to a giatuity of £50 in all 
cases where the Captain is cntituled to the Reward of £100 ” 
Though probably others were conferred, so thorough an investi- 
gator as the late John Horsley Mayo, for many years assistant 
militxry secretary at the India Office, who had special opportun- 
ities of access to offic lal records, traceo but three authenticated 
hre-slxip awards those were (i) to C iptain John Guy, who 
blew up his fire-ship the “ Vesuvius ” under the walls of St 
Malo m 1693, (2) to Captain Smith Callis who, with his fire- 
ship the “ Duke,” in 1742, destroyed five Spanish gallevs 
which had put into St Tropez, to the eastward of Marseilles, 
(3) to Captain James Wooldridge, who commanded the British 
fire-ships in Aix Roads on the nth of April 1809, when four 
French sail of the line were burnt This latter is believed 
to be the last award of the kind that was issued Fire-ships 
awards are of special interest as affording a prec edent, in future 
naval wars, for the award of special decorations for torpedo 
crvices 

It IS m this reign also that we first find a case of medals 
being granted by the Honourable East India Company The 
earliest of these would appear to have been a gold medal of 
the value of £20, conferred on Sir George Oxinden, president 
at Surat, 1622-1^9, 1668, for considerable civil and military 

services Surat was then and until 1687, when Bombay took 
Its place, the seat of government of the Western Presidency, 
and the most eminent of Sir George’s services was the defence 
of the Company’s treasures and possessions at that place against 
Sivajee and the Mahrattas in 1664 It is not known what 
has become of this medal, but there is indirect evidence to 
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show that It was a circular medal, three inches in diameter 
On the obverse the ‘ Arms of the Governor and Compan> of 
Merchants of London trading to the I ast Indies, with ( reast 
supporters, and mottoes,” and around the legend NON MINOR 
I SI VIRIVS QUAM QVAERERE PARTA IVERI Ihe 
reverse was probably blank to admit of an inscription Thi- 
award was the forerunner of many given by the IT t I Co 
sev eral of which were “ general distribution^ ’ of the very highest 
interest, which will be dealt with together later on 

Ihc awards made m the reigns of James 11, William an^ 
Mcxry, William 111 , Anne, George I , George II , may be verv 
briefly dealt with Almost without an exception they were 
either naval or conferred by the Hon Fast India C ompanv 
and, with only perhaps one or two e\leptlon^, they were ‘ per 
sonal ” as distinct from ‘general ’ aw irds Of the very few 
medals awarded by James II , one was in undoubted mihtarv 
award, though curiously enough the recipient was a bishop 
This was Peter Mew, who had been made bishop of Bath and 
Wells m 1672, was translated to Wimhester 1684, ^Gand next 
year was commanded by the king in compliance with the re 
quest of the gentry of Somerset, to go against Monmouth, and 
did eminent serv ice at the bxttle of Sedgmoor, where he managed 
the artillery, for which he was rewarded with a rich medal ’ 
(Hutchins s History of Donet 3rd ed , vol iv p 149) 

The possible exceptions in the way of a “ general ” distribu- 
tion of a medal during the reigns under review aic the case 
of the medals striuk ifter the battles of I x Hogue, 1692 
and Cullodcn, 1746 By an aet of parliament passed in 1692 
(4 Ciul and Mar c 23) it was enxeted that a tenth part o 
[ the prize money taken h\ the navy should be set apart “ fo” 
Medalls and other Rewards for Oflicers, Manners and Seamen 
[ in their Mxjcsties Seivice at Sea who shall be found to have 
I done my signal or cxtraorclin u v service” (I^tci a Royal 
Dc( laration of Queen Anm the 1st of June 1702, provided that 
all medal and monetary xw irds “ shall be also paid out of Ilei 
Majesties Shares of Pnzes ”) 1 his is the first case in naval 

records authou/ing the issue of mtdals to men as well as to 
officers, and the conferring of the “ J.a Hogue” medal wa^ 
the first c<use in which the (nactment was carried into effect 
at iiny r ite as far as admirals incl oflicers arc cone cmed Scamei 
and soldiers hxd a moie substantial reward, for the queen sent 
£30,000 to be distributed xmongst them, whilst gold ind silver 
mcclals were struck for the admirals and officers Ihe meelal 
which wxs cireulai, 19s m m diameter, had on the obverse 
the busts conjoined of William and Mxry, r , with around GVl 
ET MAR D G M B F ET II RL X h 1 REGINA On the reverse 
was a representation of the light, showing the French flag-ship, 
“ I e Soleil Royal,” in flames, with ibovc the legend, NOX 
NVLLA SECVTA ESI', and, in the exergue, PVGN NAV INI 
ANG El FR 21 MAY 1692 

As legards the medal stnick after Culloden, fought on the 
i6th c>f April 1746, and in which the adherents of the young 
Pretender were completely routed, there is nothing even Ic 
show that it w'as issued even by the authority of the government 
though It was undoubtedly worn and (if a contemporary portrait 
is to be relied upon, that of an ancestor of Mr W Chandos-Polc 
of Radbourne Hxll in Derbyshire) iruund the neck attached 
to a crimson ribbon with a green edge iheie is no doubt it 
was struck in gold, silver and copper, but how it was awarded 
there is no proof, probablv only to officers The obverse hu 
an r bust of the duke of Cumberland, with above CUMRIR 
LAND, below YEO f (Richird Yco feat), and, on the revcist 
an Apollo, laureate, leaning upon his how and pointing to a 
dragon wounded by his arrow 1 he reverse legcncl was A( TUM 
ESI ILKET PERIir, and, m the exergue PROF! COLOD 
AP XVI MDCCXLVI Ihc medal is a strikingly handsome 
one, with an ornament il border and ring for suspension, oval, 

1 75 by I 45 in , but very few specimens arc known to exists 
Those in gold were probably only given to officers commanding 
regiments, and a very fine specimen of these, originally conferred 
on Brigadier-General Fleming (at one time m command of the 
36th Foot) IS now m the collection of Major-General Lord 



6 


MEDAL 


Cheylesmore In his monograph, Naval and Military Medals, 
Lord Cheylesmore mentions another “ Culloden medal m 
his collection, “ a slightly larger one in white meUl, whic h 
leads one to suppose that it was givtn m inferior metal to the 
more junior bramhes, probably officers, but whether this was 
the case or no I am unable authoritatively to state ’ However, ■ 
one thing is fairly certain, that the issue of the ‘ Culloden ’ 
medal was in no sense “ general, ’ as we now understand the 
term, nor as were the issues for Dunbar or the issues of the 
Honourable Last India C ompany, which will next be dealt with 

No medal awards were made to cither the naval or military 
services for the Seven Years' War, and the American War of 
Independence In fa(t George III had been more than thirty 
years on the throne when the hrst medal award by the Crown 
was given, m the shape of the navy gold medals, first issued 
in 1794 It will, however, be more convenient to deal later with 
these medals and the army gold medals and crosses given for 
services in the long and arduous struggle of 1793-1815, and to 
describe here m sequence those medals which were issued by the 
Honourable Fast India Company, the issue of which was, with 
certain limitations, “ general,'' thus reverting to the precedent 
hrst established m the ‘‘ Dunbar " award, namely an issue to 
all ranks Ihey are nine m number, and are described below 
in the chronological order of the military operations for which 
they were awarded^ 

1 The DKCCAN '' medal Authorized, first in 17S4, and again 
1785 Obverse Ligure of Hntanma seated on i military tropliv, 
with her right hand holding x wreath of 1 xurel and extended tovi ards 
a fortress over which the Bntish flag flies Reverse Persian in 
scnptionsr— In cenlie, Presented by the Calcutta Government 
m memory of good service and mti cpid valour, ad i 78 a 11 1 199 , ' 
iround, Like this com may it endure in the world and the e\er 
lions of those hon heaited Enghsiimtn of great name, victorious 
Irom Hmdostan to the Deccan, Isecorne exalted Ihis medal was 
issued m two sizes, duimctcrs i (> and i 25 in the larger medal 
was struck both in gold and silver, the smaller in silver only, and 
both wcic worn round the neck suspended from a yellow cord 1 his 
medal was aw irded to two large detichments of the Bengal aimy, 
dcnoimn itod the ‘Bombay Dctiehment“ (authorized 1784) and 
the ‘Carnatic Delacliincnt (authorized 1785), whuh respeciivtlv 
fought in the west of huh i md Guzeiat, 1778 84, and in the south 
of India, 1780-84 Tlu medal was not given to any Euiopt ins, 
only to natives , the 1 irger medal in gold to Subadars, and ui sih er 
to Jemadars, the smaller siher medal to non-comimssioned officers 
and S( poys By a minute of council, dated the 15th ot July 1784, a 
further boon was granted to the Bombay Detachment, inasmuch 
as it exempted all Hindus of that detachment from payment of the 
duties levied by the authorities on pilgiims to Coya in Ik*har As 
the large majority of the troops were high caste lliiidus, and Covi 
was and is the Mecca of Hindinsm, this favour must have been 
much appreciated by the iccipients of the medal 1 his is the earliest 
Anglo Indian example of a medal issued alike to all lanks 

2 The MYSORE ‘ medal Authorized, 179s Obvcrsc \ 
sepoy holding in his right hmd the Hntish colours, in his left in 
enemy's standard reversed, wlulst his left foot rests on a dismounted 
cannon A fortified town is m the background Reverse Withi 1 
a wreath, 1 01 Services in Mysore, ad 1791-17(^2 ’ Between 
wreath and nm is an insenption in Pcisian “ A memorial of devoted 
services to the English Government at the war of Mysore Thnstian 
Era, 170T-17Q2, equivalent to the Mahomedan Era 1205-1201) ' 
Like the Deccan this medal was in two sizes, diameters i 7 in 
and I 5 111 , the lar,,er being struck both m gold and silver, the ‘•malh i 
m silver only, and tioth were worn suspended from the neck bv a 
yellow cord I he medal wis iwarded for the operations against 
Tippoo Sultan, and w as bestow ed on the ‘ Native Olheers and Sepoys 
of the Infantry and Cavalry, and on the Artillery Lascar^^, who either 
marched by land, or proceeded by sea to the Carnatic and returned 
to l>eugal The Urge gold medals were given to Subidars, the 
large salver to “ Jemadars and Serangs," the small silver medals to 

Havildars, Naicks, Tindals, Sepoys and Lascars" Ihc awaid 
therffore followed precisely tlie precedent set m the ‘ Deccan " 
medal One of the very rare gold specimens t)f this medal is m the 
collection of Captain Whitaker, late 5th Eusiliers, whose collection, 
and that of Lord Cheylesmore, are probably the two finest that 
have as yet been brought together 

31 The " CEYLON ' medal Authorized, 1807 Obverse An 
inscription * For bcrvices on the Island of Ceylon, 
Reverse A Persian mscnption "This Medal was 
presented to commemorate good services in Ceylon dunng the years 
of the Hegira 1209-10 " This medal was issued in only one size, 

2 in f diameter, aud was awarded to a small force of Bengal native 
artiUcry whic^h formed a fraction of a large body of British and native 
troops (the rest did not receive the medal) which captured Ceylon 


from the Dutch in 1795-96 it is the only instance of a war medal 
that has merely a verbal design on both obverse and reverse, and 
moreover it sets a precedent that was destined to be followed only 
too often in that it was only granted twelve yeirs after the services 
tint had earned it lud been rendered Onlv 12^ medals vv ere struck 
two in gold for native officers, and 121 m silver for other ranks 
! ike the tvso prt ceding, it vv is v\oin fioni the neck suspended from 
a yellow coid 

4 Ihe SERlNGAP\rAM"medal Authoiizcd, i 799, for services 
111 Loid Hams s campaign of tliat y^tir, and the storm of Seringa 
pataiii Obverse A represeutfition of the storming ot the breach 
P Sciing ipatam, with the meridian sun denoting the time of tin 
slotm In tlu exeigut is i Persian inscription The Lon 
of Seringap it im, the gift of God the 4th May 1799 ' Reverse 
A Bntish lion overcoming a tiger, the emblem of I ippoo Sultan 
Above I'j a standard, with, in the innermost part of the hoist im- 
mediately contiguous to the stall, the Union badge, and, in the fly 
in \ralnc legend signifying The Lion of God is the Conqueror 
In the exergue IV MAY AIDCf XC TX (the date of the assault) It 
was in one size i q in , but ot live difleient kinds Although 
the medal was autlioiized in 1799, it was 1801 before orders for the 
prepaialion ot yo gold medals, 185 silver gilt, 850 silver, 5000 copper 
bronzed and 45,000 pure tin, weic given, the artist being C H 
Kuchin, ind the medals made bv Mitthew Boulton at the Soho 
Mint Birmingham It was 1808 befoie they came out to Indii for 
distribution, and it was not till 1815 that the Company s European 
olheers hid the prince regent s sanction to weaiing them on public 
occasions For the Lust time the i^sue was absolutely geneial, 
to Furopcans as well vs n itives, to ( rown tioops as well is to those 
of the If E I Co , but it was not till 18*,! when the First India Ct S 
Medal was awarded, that official sanction was given to their being 
worn by Euiopeans in iinilorm Ihe medal was given in gold to 
generil ollucrs, in silver gilt to field officers, in silver to captains and 
subalterns, in copper bronzed to non commissioned officers, and 
in pure gram tm to privates and sepoys With regard to this medal 
there is an mcidcut lb it is woith iceording Ihe bulk of the troops 
cngiged at Senngapatam were Crown foiees or belonged to the 
Madras and Bombav prcsidt neits, the only Bengal troops taking 
part being hve battalions of infantry ind aitilleiy dctiehments 
On their return to Bengal no steps were t iken with regard to medals 
till 1807, when medals copied from the Soho Mint one, but i 8 in 
ouly'^ in diameter, were mide at llu Calcutta Mint Following the 
Bengal pieccdcnts is set in tlu Dcct in, Mysore and Ceylon 
medals, the mtcUils were slriiek in gold foi oflictis and in silver for 
the other rinks A Beng il native offucr therefoic wore just th( 
same meelal as a ^.eneiil officer of any of the other forces 
and siniiUily a Bengal sepoy v\oie the same medal as a Bntish 
captain 01 subaltern of the Ciovvn Ihe Bengal medal can easily 
be distinguished from the others for in the reverse the artist s 
initials CH K are lendered *‘C M H " borne olficeis, amongst 
them Lord Huns himself and his second m command Sir David 
Baird, woie the medal with the red, blue-bordered ribbon, which is 
the same is that worn with the Army Cold Medal (see below) and 
was 111 fael the only authorized military ribbon then in use, but 
thoLgh no iibhon was issued with the medal recipients were given 
to understand that the iibbon would lx‘ of a dcej> mai/e colour and 
watered, the shaduig on tfu ribbon symbolizing the stupes m the 
fur of the tiger lippoo Sultan's favouiite emblem Ihe duke of 
Wellingtons medal (silver gilt) has the maize (01 vtllow, as it is 
often termed) ribbon, and the medal was undoubtedly more generally 
woin with this ribbon than with the red and blue one Ihere are 
also apparently occa^'tonal mstanees of it havin>^ been worn with i 
plain r0(l ribbon 

5 Ihe FGYPT ' medal Authoiized, 1802 Obvcise A 
sepoy holding the Union Llag m his right hind, in the background 
a camp In exergue, in Persian Tlus Medal has been presented 
in commemoration of the defeat of the French Aimy in Egypt by 
the victonous and brave English Army " Reverse A Bntish ship 
sailing towards the coast of Egypt In the background, an obelisk 
'•nd lOur pyramids In the exergue, MDCCCI This medal was 
only awarded to native othcers and men of the small force of Bengal 
and Bombay troops which foimed part of the expeditionary force 
fioin India, that co-operated in ‘^ir Ralph Almreromby s descent on 
Egypt in 1801 (see Baird, Sir David) Ihis w is another case of 
i DCiited rsue (iHri for the Bengal troops and two years later for 
the Bombav tioops) The medal was issued in only one size, i 9 in 
in diametei I' or the Bengal troops 7 70 medals w'cre struck, lO in 
gold for commissioned officers, 760 in silver for other ranks Ihe 
!^mbay governnu nt obtained the approval of the court of directors 
for thc^ issue of the medal to tlieir troops in 1804, but apparently 
did nothing till 1812, when they" asked the Calcutta Mint for a copy 
of the medal to enable them to prepare smuiar ones The Bombay 
Mint would not however appear to have been equal to the occasion, 
for the sample was returned to Calcutta with the reejuest tliat 1439 
inccUls might be struck there This was accoidingly done, but all 
of these medals were made of silver, and so the medal went to the 
Bombay troops in all ranks alike As in the case of the " Deccan " 
medal, Hindu sepovs who had volunteered for Egypt were exempted 
from the dutu s levied on pilgrim*? This med il was worn suspended 
from the neck by a yellow coid 



REVOLUTION AND 



ENCYCLOP/EOIA BRITANNICA, ELEVENTH EDITION 


MEDALS AND DECORATIONS 


Plate I 
















MEDAL 


6 The ‘^RODRIGUES, BOljRfX)N AlsD MAURITIUS” 
medal Authorized, ibii Obverse A sepoy, holding m his nght 
hand the Dntish flag, in his lelt a mubket with bayonet lixed, stands 
With his left foot trampling a 1 reach uigle and standaid, beside the i 
figure a cannon, and, in the background, the sta and sliips Reverse 
Within a wreath, in Persian ' This Medal was conferred in com 
mcmoration of tht bravery and devotion exhibited bv the Sepoys 
of the English Company in the capture of Uie Islands ot Rodrigues, 
Bourbon, and Mauritius, in the year of the Hcgiia 122b In the 
circumfercuci , in Enghsh RODRIGUES VI JULY MDCCUIX 
BOURBON VIll JULY \ND iSLh ()1 PRANCF 111 DEC 
MDCCCX This medial was awarded to th( native troops of the 
Bengal Presidency that formed part of the combined nav al and mill 
lary forces that effected the reduction of these islands in 1809 ie» 

1 he go\ ornrnent of Bengal also su^,g(stcd for the considention 
of the governments of t ort St fxeorge and Bombay, that corre 
sjionding Medals shall lie conferred on the n itive troops from those 
Establishments, but those governments do not appear to have 
ci)mplied witli the sug^^cstion, a distinct injustice to the Madras 
ind Bombay tioops employed The medals, struck at the Calcutta 
Mint for the Bengal troops, were i 9 in in diameter, and in gold 
and silver, gold for native officers, 2i5f> silver for all other ranks 
IfiLV were worn as was customary in so many crises with yellow silk 
cold susjiended from the neck 

7 The ‘ JAVA medal Authorized, 1812 Obveise A 
r* presentation of the stoimmg of Fort Cornells On a flag staff 
the British flag is shown flying above a Dutch one, and over all is 
tffi word Cornells Reverse In Persian I his Medal was conferred 
in commemoration of the biavery and courage exhibited by the 
Serovs of the English Company m the capture of Java, 1228, Hegira 
Ji circumference, m English JAVA CONQtrERED XXVI 
Al GUSl MDCCCXl ” This medal wis awarded to the native 
troops of the Honourable East India Company (all Bengal) 
which took part m the expedition under Lieut (xeneral Sir Samuel 
Auchmuty which effected the capture of Java from tlic Dutch m 
1811 The medal, i 9 in in diameter, was stiuck in gold and 
silver, 1^3 in the former metal for native officers, and ^>519 in stiver 
for other lanks, and was worn in the usual manner with a yellow 
silk c rd 

8 J lu NEPAL” medal Authoiircd, i8t0 Obverse Hills 
erov led with stock ides In right foreground the colours and 
Biyoncts of an attacking force, to the left a cannon Reverse In 
Pcrsiin This Medal was confened by the Nawab Governor- 
Gem lal lidliadui m testimony of the cncigy, good service, skill and 
intrcpiditv which were (hsplavcd in the Hills in the years of the 
Ilcg ia 1229 i-nd 1230” This was aw irclcd to the native tioops 
ot ths. Cast India Company who took part in the arduous operations 
ir Ncpil m 1814-10 This medal, 2 111 in diameter, marks a 
verv luUicsting new depaiture, foi it was struck only in silver, 
ii d iveu to aU ranks piecisely alike, whether the recipient was 
commit loncd 01 not It was worn fiom the usual yellow silk 
c^rd 

9 The “BURMAfl medal Authorized, 182O Obverse. 

Ki piLscntation of the stoiming of the great pagod i at Rangoon cm 
Hr Iclt, a })alm tut uikIli which th( general and staff, and the river 
with sb amcr and boats of the In awaddy flotill e joining m the attack 
In exergue, m Persian The Standard of the victonouh Army of 
England uj)on Ava Reverse J he White. I Icphant of Buima 
crouching m submission be tore the Biitisli lion b< hind the lion, 
the British fl ig flying bioad Ik hind the ele pliant, the Burma flag 
drooping and netween the two iGgs palm trees In the exergue 
in Persivn Ihc elejihant of \\a submits to the lion of England 
year 1826 ' This one of the most beautiful of all v\ai mexlals, was 
designed by W Darnell, R \ ind executed by M Wyon and was 
iwarded to ill the Companv s native troojis that paiticipated in 
the First Burme sc War i82j 2() The medal i 5 in diameter was 
issued m gold to native officers, in silver to other ra^ks In all there 
wen struck, for Bengal troops, 308 g<ild, 13 108 silver and for those 
ot Madras, 450 gold and 20 025 silver Of the M idrati medals, how- 
ever, nearly half were still unclaimed in 18 jo It is with tins med il 
that we first find, as ngards Indian medals definite instnutions 
as to the use of a ribbon and the manner in winch medals should 
be worn In 1 8 ji it was offic i illy orde ted that the colour should be 
red with blue celgcs— it was m fact jiree^isely similar to the \\ iterloo 
nbbon (for which sec Plate I ) — and the jnslTuctions were that the 
medal ” be woin perfectly quaie upon the centre of the left breast, 
the upper edge of the nbbon being even with the first button for 
ra iks weanng Sword Belts only, and even with the second button 
for ranks wearing Cioss Belts" Like the W iterloo medal also it 
w is mounted on a steel clip and ring, and the medals were struck 
at the Roval Mint instead of, as heretofore, in India ' 

^ Most of the authorities on medals, including Mr Thomas Carter 
and Captam iancred, style the reverse of Uie medal what aliove 
Ls styled the obverse and vice versa We, how^cver prefer to agn e 
with the descnption of the medal as given by Mayo and for this 
reason J he side of the medal which is described above as the 
obverse depicts a chief incident of the war, the allegorical repre- 
sentation on the other side is after all but the pictonal eejuiv uent 
of a verbal inscription and so is proj^rly the reverse of the medal j 
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T his closes the list of the Indian medals, which, w ith the exeq)- 
tion of that foi Seringapatam, were issued only to the native 
troops of the Honouiablc Fast India Company All are now 
very larc and very highly valued by eoJleetors 
As has alretuiy been stated, the first war medals awarded 
by the Crown in the re^gn ot Cteorge III were the navy gold 
medals, instituted on the occasion ot 1 ord Howe s great victory 
over the French fleet on the 1st of June 1794 On the 26th of 
that month the king and queen visited Portsmouth, and, on 
the deck of the ‘ Queen ( harlottc, ’ Ixird FTowe s flag-ship, 
presented the vutorious admiral with a diamond-hilted sword 
of the value of tliice thousand guineas Gold chains, from 
which the medals were alterwards to be suspended, were also 
conferred on Admiral Lord Howe, Vice-Admirals Graves and 
Sir Alexander Hood Rear-Athniials Gardner, Bowyer and 
Paslcy, and Captain of the Fleet Sir Roger Curtis At the 
same time tlie king iiinouncod his intention of conferring gold 
medals on each of the officers named, and similar but smaller 
medals on the captains The medals were delivered m 1796, 
the Admiralty ordering I he Admirals to wear the Medal 
suspended by a ribband louncl their necks The Captains 
to wear the Medal suspended to a ribband, but fastened through 
the third or fourth button-hole on the left side 1 he colour of 
the ribband, blue and white” 

ITie ribbon, which is white with broad blue borders (see 
Plate 1 ) did not of course supersede the gold chain in the case 
of those officers on whom chains had been conferred Thev 
wore their chain with the nbbon, and the medal of Admiral 
Bowyer (now in the collection of I 01 d (heylesmorc) is so sus- 
pended The same splendid and intenseK interesting medal 
was later conferred for various fleet and ship actions deemed 
worthy of special acknowledgment and so came into being 
the first “ regulation medal for n i\ il offic ers 
The two medals are, with but one slight distinction, identical 
in design, the larger being 2, and the smaller t 3 in in diameter 
Ihe design is — 

Obverse The foie part ot an antique galley on the prow of which 
rests I liguic of Victory, who is jilumg i wicath on the head of 
Britanni i, who si mds on tht dex k ot the galley hci 1 ight foot resting 
upon a htlniet, herlclthand holding i spear Behind Biitanniaisa 
union shield, ehaigt d with the C ross of St C corge and the Saltire 
of St Vndrew (Ireland had not tlun been added to the Union) 
Kt verse \\ ithm a vvrt ith of oak and lanrt 1 the name of the re 
ci[)uut the event for which the modal wis conttrred and the date 
(In tliL smillcr metlal the wrcciih is omitted ) 

In all, eighteen actions wcie recognized by this medal, the 
complete list of which is as follows - 

Iht ‘ Glorious First of June ” (7 large and 18 small medals), St 
Vincent (Feb 14 1787) (() large ind 15 small medals) Camperdown 
(Oct II, 1797) (2 large, 15 smill medals), Tht Nile (Aug i, 
1798) (i large and 14 small medals) Rc capture of the fngatc 
Hcrmionc ” from the Sjnni luls by the boats of H M S “ Surprise ' 
at Poito Cavallo (Oct 25, 1799) (i small medal) Trafal 
gir (CXI 21, 1805) (3 large and 27 small medals) Action off 
Fcrrol (Nov 4, 1805) (j small medals) Action off St Domingo 
(F'tb 5 iSoO) (3 large and 7 simll medals) Captun of Cura^oa 
(Jan I 1807) (4 small medals) Gaj)lurc of the Turkish fngate 
‘^Backie Zaffer^' by HMS Seahorse ” (July h 1808) (i smaJl 
medal) Capture of the hrcncli fngate ‘ Thetis ' by HMS 
Amethyst (Nov to i 8(^S) (i small medal) Capture of the 
Frcuchtrigate Funeusc ' by HM ship sloop Bemne Citoycnne ” 
(July 0 1809) (i small me 1 il) C iplurc of the Island of Banefa Neira 
(\ug 9 1810) (i smdl me d il) U iptam W Hoste’s action off 

Eissa (March 13, i&ii) (4 small medals) Capture of the Frencli 
74 gun ship ” Rivfili ^ by H M S Victorious ' (Feb 22, 1812) 
(i small mcelal) The “ Chesapeake ” and Shannon ^ (June i, 
1813) (i sm ill medal) ( iptiirc of the French frigate ” } toile ” by 
HMS Hebrus (March 27, 1814) (i small mcelal) Capture of the 
Amcncan frigate President bv HMS ' 1 ndymion "* (Jan 15, 
1815) (i small mcelal) 

In all 22 large medals, and 117 small, were awarded, but this docs 
not say that all who were entitled to the medal received it This 
IS most notably the case with rtg ird to the ” Glorious First of June ” 
When the issue was made, in 1796, the medals were given only to 
those flag officers who had received gold chains, and to such captains 
as were specially mtutioncd in Lord Howe's despatch of the 21st 
of June desjiitc the fact that the admiral specially put it on record 
that the s( lection therein made should not be construed to the 
disadvantage of the other commanders, who may have been equally 
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deserving of the approbation of the Lords Commissioners of the 
Admiralty, although I am not enabled to make a particular state- 
ment of their merits For this reason the medal was never awarded 
to Rear-\dmiral B Caldwell, fifth in command on the great day, to 
Ills flag-captain. Captain G B Westcott, and to seven other captains 
of line-of battle ships engaged One captain however, wlio was not 
mentioned m despatches, succeeded in gaming the medal, by a 
tour de force eminently char le tens tic of the superb breed of naval 
officers that the great wars had brought into being Ihis was 
Colhngwood, who had been flag captain to Bowyer m the ' Barllcur ” 
When CoUmgwood was awarded the medal for St Vincent, where he 
commanded the Excellent, he flatly refused to rceeive it unless 
that for the First of June was ilso conferred upon him, which was 
done Lor St Vincent, the Nile and Irafalgar, all flag-officers and 
captams engaged received the medal At the Nile, Troubiidgc s 
ship, the Cufloden, ' grounded m entering the bay, and so, strictly 
speaking, ho was never engaged m the action but the kmg speei illy 
included lum in the iward, for his services both before ind smee, 
and for the great and wonderful exertions he made at the time of 
the action, in saving and getting oft his ship 

For Camperdown, one captam, afterwards found guilty by court 
martial of failure m duty, did not receive the medal Several 
posthumous awards of the smaller medals were made to the relatives 
of officers who were either killed in action or died of wounds Ihese 
wtre on the first of June, Captains Hutt ('Queen'), Montagu 
( Montagu ), Harvey ( Brunswick ) at Camperdown, Captiin 
Burgess ( Ardent *') at the Nile, Captam Westcott ( Majestic ' ), 
at Irafalgar, Captams Duff Mirs ") ind Cooke ( ‘ Bdlerophon ") 
Captam Westcott was doubly unfortunate, for he w is one of the 
First of June captams who should have icccivcd the medal but did 
not Captain Miller of the Theseus also did not leceive his medal 
for the Nile, for, though not killed m the action, he penslud at Acre 
in an aeeidenhil powder explosion the M ly following, the medal 
arnving after his death, and being nturncfl to the Admiralty In 
only two cases were large medals conftrred on officers below flag lank, 
these bemg Sir R Cuitis, caplim of the fleet to Lord Howe on the 
First of June, and Nelson, who only flew a commodon s broad 
jHiidant it St Vincent following this lalhr prteidtnt Sir R 
btriehan should havt had the lirge medil for the action of the 4th 
of Novembci 1805 for he also was a commodore, but it was denied 
him for what seems quite an inielecjuate reason namely that he was 
junior in rank to Captain Hervey of the remeraire,' who was the 
senior of the IrifiDir c iptams Hervey wis promoted to nar 
admird for Irafalgir on the gth of November, and btrachan to the 
same lank on the following day 

Ihc small medal too w'as conferred in only three cises on officirs 
below the 1 ink of po^^t captiin These were Cornmuider Moun^ey 
of the ‘ Bonne Cito\ennc,^ lor the capture of the Funeusc, and 
Licuts Pilfold and Stoekham, who it Irafalgar commanded respec- 
tively the Ajax ** and the 1 hunclerer, ' the captains of those 
two ships being at flu time of the action m 1 ngland giving evidence 
at the court martial of Sir Robert C alder In all, of the eighteen 
awards of the Nivy Gold Medal, eight were for fleet actions (one of 
which w IS between scpiadrons of frigates) seven for single ship 
letions, one between hne-of liattle shijis, six in which frigates weie 
engagetl, two for shore operations (in Ixith eases the taking of islands 
from tlu Dutebj, and lastly the re-capture of the Hcrmione ' by 
tli< Sui prise ^ This last mentioned aw ird is one partieulirly 
memorable, not only because it was the lirst time that the medal 
was awarded to a frigate captam, but also bee luse it is the only case 
in which the medal was awarded for bo it st rvice pure and simple 

NeLon s two gri^t victories, the Nile ind frafalgai, also earned 
a medal for all ranks that participated in thtm, but these awards 
were not made by the Ciown but by the generosity of two private 
individuals, though of course with the kmg s approval and jiermis- 
sion The first of these is ‘ Da\ ison s NTlc Medal," which Mr 
Vlexander Davison, Nelson s prize agent and a valued friend caused 
to be struck at a cost of nearly £iooo, ind one of which was presented 
to every officer and man engaged at the Nile I he medal, i 85 in 
in diameter, was given in gold to Nelson and his captams, m 
liver to lieutenants and officers of corresponduig lank, m copper 
gilt to warrant and petty officers, and 111 copper bronze to seamen 
and marines — 

Ubvirse Hope, standing on a lock in the sea, holding m her 
ijglit hand an olive branch, and supjKjrting with her left side a shield 
on which is the bust of Nelson surrounded by the legend 
"lUROPI S HOPE AND BRITAIN S GLORY ' Behind the 
figure and shield is an anchor, whilst around all is msenbed 
REAR-ADMIRAL LORD N 1 I^ON OF IHL NILE ' Revcise 
Ihc French fleet at inchor in Aboukir Bay, the British fleet ad 
vane mg to the attack a setting sun denotes the time of the action 
Around ‘ ALMIGHI Y GOD HAS BLEbbLD HIS MAJESTY S 
VUMS " and, m exergue VICTORY OF THE NILE AUGUST 
1 1798 " In the reverse the engraver when sinking the die forgot 
to traiisjxjsc the position of the objects, and so the sun is made to set 
in the east instead of in the west, and the land which is shown on the 
light should properly be on the left 

Davison's ^le medal was struck at the Soho Mint, Birmingham, 
by §Qulton, and it was this that probably inspired the latter to 
jircscnt a medal to all who took part in the battle of Trafalgar 


" Boulton's Trafalgar Medal " was i g in in diameter, and given 
in gold to the three admirals, m silver to captains and first lieuten- 
ants, and m pewter to other ranks In a very considerable number of 
cases tlie pewter medals were either returned or thrown overboard, 
the recipients being disgusted at what they deemed the paltnness 
of the reward Obverse A bust of Lord Nelson in uniform with 
around HORATIO, VISCOUNT NELSON, KB DUKE OF 
BRONTE, &c Reverse A representation of the battle, with 
around on a scroll ENGLAND EXPFCIS EVERYMAN WILL 
DO HIS DU I y In exergue TRAFALCtAK OCTr 211805 

Both the Davison and the Boulton medals were worn sus- 
pended from a blue ribbon These are the only two cases in 
which officers and men of the navy and army have accepted 
and worn medals presented by a private individual 

The Gold Medal given by George III to the superior officers m 
command at the battle of Maida, m Sicily, on the 4th of July 1806, 
is an award of special interest, for not only was it the first 
military award made by the Crown duiing the reign, but it was 
moreover the prototype of the superb army gold medals and 
crosses whic h were so widely distributed during the years that fol- 
lowed A general order of the duke of York, commandcr-in-chief , 
dated Florse Guards, 22nd of Fcbniary 1808, awarded a gold 
medal for Mxida to Sir John Stuart, K B , his three brigadiers, 
and nine other officers Subsecjuently four other ofheers 
received it, so in all seventeen officers received the award 
It was prescribed that the medil “ should be worn suspended 
b} a Ribband of the colour of the Sash, with a blue edge, from 
a button of the coat on the left side ’ It was in fai t to be worn 
in the same way is the small Navy Gold Medal, and as this 
grant established blue and white as the specific navy ribbon, 
so did the Maida award establish red with a blue border as the 
regulation military ribbon i he Maida 1 ibbon is in fact jjirec isi ly 
the same as the Waterloo ribbon shown in Plate 1 The Maida 
medal was 1 5 in in diameter xnd struck in gold only It 
was issued precisely alike, quite irrespective of rank, to each of 
Its seventeen recipients 

Obverse Held of George III , laurcaled and faeing left, with 
below the legend GEORGIUS TLRIIUS R 1 \ Reverse 
Britannia casting a spear with her nght h ind, and on her left arm 
the Union shield, ibove, ind ipproaching her is a Flying Victory 
holding out a wrcdth In front of Ifiitinnn in four lines, is MAI/ 
DA/IVL IV/MDC FCVl/ behind her the triquctra or Irinacn 1, tlic 
symbol of the Island of Sicily In the exergue are crossed spears 

Two and a half years after the Maida award the king author- 
ized the “Army Gold Medal,” the first grmt of which was 
notified by the commander-in-chief, in a Horse Guards general 
order dated the 9th of September 18 lo I his authorized the 
bestowal of the medal on 107 senior officers mentioned by name 
I he battles commemorated were Roleui, Vimiera (1808), the 
cavalry actions of Sahagun and Benevente (1808), Coninna 
and Talavera (1809) The Army Gold Medal so awarded was 
in two sizes, large, 2 i in in di imeter, for general officers, 
small, 1 3 in in diameter, for officers of lower rank, and the 
regulations provided that it should be worn from a red ribbon 
edged with blue, the larger round the neck, the smaller on the 
left breast from a button-hole of the uniform Ihe ribbon 
w^is the s«imc width, i| for both ribbons, and precisely the 
same later on for the Gold Cross Both large and small med ils 
were of identical design, in fact there was no difference, either 
in medals or in ribbons, except in size and the style in whicli 
they were worn ~ 

C)bverse Britannia seated on a globe, holding in her light liaiid 
a laurel wreath, and m her left, which rests upon a Union shield 
resting against the globe, a palm leaf, at her feet to her right, a lion 
Reverse \ wreath of laurel, encircling the name of the biltle cr 
operations for which the medal was granted 

In the following years subsequent orders similar to the 
original grant extended the award of the Army Gold Medal, 
until eventually twenty-four distinct awards were made, com- 
memoratmg twenty-six actions, or series of operations, which 
took place not only m the Peninsula, but also in North America, 
and both the East and the West Indies 

The Peninsula medals were for Roleia and Vimiera, Sahagun 
and Benevente, Corunna, Talavera, Busaco, Barrosa, Fuentes 
d’Onor, Albuera, Ciudad Rodrigo (1812), Badajoz (1812), 
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Salamanca, Vittona, Pyrenees, St Sebastian, Nivelle, Nive, 
Orthes, Toulouse The West Indies medals were for Martinique 
(Feb 1809) and Gaudaloupe (Jan -Feb i8io), the North 
American for Fort Detroit (Aug 16, 1812), Chateauguay (Oct 
26, 1813^ and Chrystler's Parm (Nov ii, 1813), and there 
was, lastly, a medal awarded for Java (Aug -Sept i8ii) 

From the above it will be seen that as time went on many 
officers became entitled to two, three and even more medals, 
and as this was found inconvenient, the method of granting 
the award was very materially amended as notified by the 
commander-in-chief, in a general order, dated Horse Guards, 
October 7, 1813 Ihis order formulated regulations which were 
as follows — 

1 That one medal only was to be borne by each officer rccom 
mended for the distinction 

2 That for a >eu)nd and a third action a gold clasp was to be 
attached to the nbbon from which the medal was suspended inscribed 
with the name of the action 

3 When a fourth distmetion was canied, the medal ind two 
clasps were to be replaced by a Gold Cross having the four actions 
for which it was awarded inscribed ujxm it, one ujion each arm 

4 On every occasion the recipunt was awarded tlie decoration 
after the fourth a Gold Clasp worn on the nbband was added to the 
Cross 

The regulations further laid down that only officers should 
be recommended who had been ^^personallv and particularly 
engaged on the occasion, and that officers were to be named 
by “special selection and report of the Commander of the 
Forces upon the spot, as having merited the distinction by 
conspicuous service Further, the Commander of the forces 
was restricted m his selection to General Officers, C Os of 
Brigades, C Os of Artillery or Engineers, and certain stall 
officers holding field rank, and Commanding Officers of Units, 
and Offic ers succeeding to such command during an engagement ^ 
It was also ordered that awards earned by deecasecl offieers 
should be transmitted “ to their respective families The 
Gold Cross that was, under these regulations, instituted is as 
follows — 

A MalUsc Cross, it inches square, with an ornamental bolder, 
in the centre, a lion, ficing riglit, in each limb of the cross the name 
of one of the actions foi which it was confeiicd The back of the 
cross IS the same as the fiont The cross was picciscly the same 
irrespcx-tive ol whelhui it replaced a large or a small medal 

The clasps weie ill of the same pattern, whether worn with 
the cross, the large gold medal, or the small gold medal They 
are 2 in in length by i in in width, and bear, within a border 
of laurel, the name of the action for whu h they were conferred 
At the close of the war in the Peninsula the issue of this handsome 
and much coveted dc( oration was cliscontinucd, the enlargement 
of the Ordci of the Bath (january 181^) affording another 
method of reward which the Crown deemed more appropriate 
On the occasion of this extension all officers who had obtained 
the Cl OSS with one cl i^jj, t c wlio had been decorated fui five 
or more actions, were made Knights Commander of the Bath 
In all 847 awards of this superb decoration were made The 
medal alone went to 469 offiiers, whilst 143 received it with 
one clasp, and 72 with two clasps The cross was issued singl) 
m 61 cases, with one clasp in 46, with two m 18, with three in 
17, with four in 8, and with five clasps in 7 cases The crosh 
with SIX clasps was gained by Sir Cohn Campbell (Lord Clyde), 
Sir Alexander Dickson (d 1840) and Sir George Murray (d 1846) 
Two officers, Viscount Beresford and Sii Denis Pack (d 1823) 
received it with seven clasps The duke of Wellington's had 
nine, the decoration thus commemorating fourteen out of the 
twenty-six battles, sieges or operations for which the Gold 
Medals, Cross and Clasps were awarded On the limbs of this 
cross are, ROLEIA AND VIMIERA, TALAVERA, BUSACO, 
FUENTES DE ONOR The clasps are for CIUDAD ROD- 
RIGO, BADAJOZ, SALAMANCA, VITTORR, PYRENEES, 
NIVELLE, NIVE, ORTHES and TOULOUSE Not until 

^ Captain Sayers of the royal navy, who commanded the Loda ** 
36 and landed in tommand of the 500 seamen who erected and 
manned the battenes for the attack of Foit Cornells received the 
small med il for Java This is the only case of the Army Gold Medal 
having been conferred on a naval oflicer 
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after the close of the Great War, however, do we meet with 
the real prototype of the war medal as wc know it to-day, for 
the Waterloo Medal of 1815 is the hrst actual “general” 
medal that was ever issued, because it was issued precisely 
alike to all ranks In the twelve cases in which we have seen 
that a medal was given to all ranks, the medals differed either 
in size or in metal, or in both, according to the rank of the 
recipient, and in eight out of the nine issued b> the Hon E^st 
India Company the a\^ ard was withheld from the lintish officers 
and men employed Again in none of the cases quoted were 
the awards made by the Crown The “ Dunbar ” medal was 
awarded by the Commonwealth parliament The men of the 
Nile and Trafalgar wore their medals through the generosity 
of private mdividuals In the other nine cases the award was 
made by the directors of the Hon F ist India Company It 
was with the issue of the Waterloo Medal that all this was 
changed and for this well-merited and much-prized Ivoon the 
Services owe all gratitude to the duke of Wellington Writing 
from Orville on June 28, 1815, to II R H the duke of \ork, 
he says — 

“ I would likewise beg have to suggest to your Royal Highness 
(the then Commander in chief) the expediency of giving to the non 
eom missioned olliccis and soldiers engaged in the battle of Watt rloo, 
a medal I am convinced it would have the best effect m the army , 
and, if that battle should settle our eoncctns, they will well deserve 
It*’ 

Again, wiitmg from Pans, Sept 17, 1815, to Lord Bathurst, 
then war secretaiy — 

‘ I have long intended to wiitc to ^ou about the modal for Water 
loo I recommend tint wt should all have the same medal, hung 
to the same ribband as th it now iistd with the medals " 

(/ e the army gold medals and (losses) It is also fair to point 
out that in his place in the House of Commons, and on the 
clav after the duke s letter to the commandcr-in-chicf had been 
penned, William Watkins Wyim urged that medals should 
be given to the survivois of Waterloo and that they should 
be the same for both officers ind men, “ so that they who had 
been fellows m clanger might be xi the same badge of honour ” 
And so came into being that l> pe of “ genci al ’ medal, which 
beginning with Waterloo has continued down to the present 

The description of these later medals, and the points ol 
interest about them, will now be given as fully as exigencies 
of space will allow 

1 Waterloo, 1815 — Awardexl by the Pnnee Regent, 181O Ob 
verse Bust of the Prince Regent I>eg CrhOKGK P REORN 1 
Re vf rse Figure of Victoiv’^ seated m her nght hand, a palm branc h, 
in her left, an olivt bi inch \lx)ve, WELLINGION below, 
WATERLOO JUKI 18,1815 Ribbon Crimson witli blue horde is 
(Plate I ) Clasps Nil 

11k noiificitioii of this award was made in a mcmoiandum by 
H R H the commander in-chicf dated Hoisc Cjuaids, March 10, 
181O and it IS worth noting that the jirince regent commanded that 
the ribbon shall nc vt r lie worn but with the medal suspended to it ' 
The medal was conferred on all the Unbsh troops, including the 
King's (,erman Legion, present on the i6th June at Quatre Bras, 
on the 17th in the fighting that took place dunng the retirement 
through (jt nappe to Waterloo, and on the i8th at Waterloo It was 
also given to four n giments, 2nd Balt 3Sth, ist Batt 54th, 2nd Batt 
59th, and ist Batt 91st Kt giments of Foot which formed Sir Charles 
Colville s Brigade which was detaehed The reverse of tliLs medal 
would appear to have been copied from the Greek Coin of hlis, ibout 
450 B t , a sjK'Cimeii of which is in th( British Museum I he medals 
most prized bv collectors are those of the ist, 2nd, and 0th Dragoons 
(the “ Union Bngaek ' ), and the 28th and 42nd Regiments of Foot 
IS those regiments suffered very severely and consequently fewer 
survivairs received the medal than m other corps 

2 Ghtiznee, 1839— Awarded by the Gove m men! of India 1842 
Obverse 1 he Gateway of the Fortress Below, GHUZNEE 
Reverse In centre a space for name of recipient, above, 23rd July, 
below, a muial crown with underneath it 1839 the whole witliin 
a wreath of laurel Ribbon Particoloured, crimson and green 
(Plate I ) Clasps Nil 

Ihis medal originated with Shah Soojah, whose part the Indian 
government took in the Afghan troubles of the time His downfall 
and death having taken place before the medals were ready, the 
actual award was made by the Government of India It was Origin- 
Ally ordered (Bengal Military Proceedings, May 27, 1842, Nos 151 
and 152) that the ribbon should be green and yellow, and it was 
undoubtedly so worn by some iccipicnts but there is no official 
record to show why the colouis were altered to gi-een and enmson 

xvui I a 
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The medal was awarded to all troops both of the Crown and of the GHUZNEE CABUL 1842 all within a laurel wreath, above, a crown 
Company that were actually present at the siege and capture of the No 4 CABUL 1842 witliin a laurel wreath, above, a crown Ribbon 
fortress, Tuly 21, 22, and 23, 18^9 Military nbbon of India (Plate I ) Clasps Nil 

3 Syrta^ 1 840 — Awarded by the Sultan of Turkey, 1841 Obverse The authority for this medal is a G O of the governor-general dated 

A fortress on which the lurkish flag is flying, and above six stars, October 4, 1842 It was awarded to all troops, both of the Crown 
below, m Turkish, " The People of Syria and the Citadel of Acre, and the Hon East India Company, who took part in the operations 
A H 1258 " Reverse Cypher of the Sultan, withm a laurel wreath m Afghanistan in 1842, that is to say the second phase of the first 
Ribbon Red with white edges Clasps Nil Afghan War The medal, with reverses i, 2 ana 3, was awarded 

The St Jean d'Acre medal, as it is commonly called, was awarded to those troops that were with Major-General Sir William Nottin 
to the oflicers and men of the British fleet that were engaged in the Candahar, and took part in the operations around that place, rc- 
operations off the coast of Syna against Mehemct Ah, which culmi- captured Ghuznee, and then joined hands with the column under 
nated m the bombardment and capture of St Jean d’Acre, Nov 3,1840 Major General Pollock at Cabul The medal with reverse 4 was 
The medal, in in diameter, is purely a naval medal therefore, awarded to the column which advanced from Pcshawur on Cabul, 
although a few artillery and engmeer ofheers doing duly m the fleet being joined en route by the victorious garrison at Jellalabad This 
received it It was given in gold to officers of flag rank and captains rs the first of the four occasions on which the reverse of a medal has 
(or field oflicers), in silver to quarter deck and warrant officers, and been used to denote the actual part taken in the operations by the 
in copper to other ranks This is the only instance of there being a recipu nt, in the manner that is now done by clasps Of these 
difference made according to the rank of the recipient since the medals the one with the No i reverse is the rarest, as its issue was 
“ Burma ’ medal confined to the small portion of his army that Major General Nott 

4 Chinay 1840-42 (ist Medal) China, 1857-00 (2nd Medal) hft behind him m Candahar The medal with the No 2 reverse 
— Awarded by Queen Victoria, 18 j2, 1801 Obverse Head of is also rare as its distribution was very limited 

Queen Victoria, cliademed, 1 Leg VICTORIA REGINA Reverse 7 Kelat t-Ghthie, iH\2 —Awarded by (rovernment of India 1842 
Naval and military trophy, with behind a palm tree, and in Obverse A shield inscribed KELAT I CrHlLZIE encircled by a 
front a shield of the Royal Arms Above, ARMIS FXPOSCERE laurel wreath, and surmounted by a mural crown Reverse A 
PACEM In exergue, CHINA 1842 ‘ Ribbon Red witli yellow military trophy beneath, on a tablet, INVICTA MDCCCXLII 
borders (Plate I) Clasps ist medal, ml, 2n(I medal, six — Ribbon Military ribbon of India (Plate I) Clasps Nil 
CHINA 1842, FAISHAN 1857- CANiON 1857, lAKU FOR lb Ihe authority for this medal is the same as that for the First 
1858“, lAKU FORiS 18O0 PEKIN 1800 Afghan Medal, and the medal itself was awarded to the troops of 

The first China medal was awarded to all the naval and military the Hon F ist India Compiny, which defended this hill fortress for 
forces, both of the Crown and of the Hon East India Company, that scveial months, and finally, before they were eventually relieved 
took part in the first China War, 1840-42 Another medal was | from Candahar utterly routed and drove off a force of four thousand 

struck, and is to be found m proof, but it was never issued is it was ' men As the medal was given only to 950 in all (forty being 

deemed it might give offence to China Of this the obverse is th< ' European artillerymen, the remainder natuc troops) it is niturally 
same as that described above but the icverse had, under the same \cry scircf 

motto, the British hon tiamphng upon the Chinese dragon, and 8 1843 — \warded b> Queen Vutoni to the forces of the 

in the exergue, NANKIN(» 1842 The second China medal w is Crown, and by the Government of India to the troops of the Company 
simihrly awarded to both the n ival and military forces British and I Obverse Head of Queen Victoria as on First China Medal Reverse 
Indian that took part in the set ond China War i857-(x) To those, i Ml I ANEE 18 j3 2 HYDERABAD 1843 3 MFEANEE 

however, who were alreuly in possession of the lust China medal HYDERABAD 1843 In tach case the inscription is surrounded 

the second metlal was not awaided, they receiving a clasp CHINA by a laurel wreath and suimounted by 1 crown Ribbon Military 

1842 to go on their oiiginal medal, together of course with the clasps ribbon of India (Plate I ) Clasps' Nil 

to which their services in the econd war had entitled them The The award of a medil for Sir Charles \ ipier s conquest of Sinde 
second medal was in fact not a new decoration but a re issue The was first notified, as far as the troops of tht Crown were concerned, 
first China medal was the first to be issued with the effigy of Quten by a letter from Lord Stanley, then war secretary, to the president 
Victoria upon it The first medal witli clasps for the second China 1 of the India Boird dated July 18, 1843 and it is worth noting that 
War is very rare, and in almost eviry case would probably bt found j this is the only instance of any medals for Indian service being pai(l 
to be a naval medal Of the second medal only one was issued for by the Crown The notification of a similar a wai d by the Go vern- 
with all the five new clasps This was to a Royal M inne Artillery- | mentof India to their own tioops followed in a fr O by the governor- 
man and it IS now in the C heylcsmore collection Medals spcci illy , general dated September 22, 1843 The award was confined to 
valued by collectors arc those given to the ist Dragoon (xuards with 1 those who had been present at cither Mecance or Hyderabad, and 
the two clasps TAKU FORTS i8()o ind PLKIN i8bo, as only two the medals were issued accemhng as to which actions the recipient 
squadrons of the regiment were present In a G O by Lord Ellen had been piesent, no one of course leeciving more than one medal 

borough, governor general of India dated Simla, Oct 14, 1842, it for the campaign In addition to the land forces of the Hon East 

was intimated that the Government of Indii would present to the ' India Company, the med il was also given to the naval officers and 
Indian Army a medal, the design of which was indicated in the eirde I crews of the Company's flotilla on the Indus The only Crown 
but this idea was of course abandoned wluii the queen intimated regiment that received this medal was the 22nd Foot 
her intention of making the award 9 Gwalior 1843 ( Maharajjioor ' and “ Punniar ' Stars) — 

5 Jellalabad, 1842 — Awarded by the (government of India, 1842 I Awarded by the (xovernment of India, 1844 This decoration took 

First medal— Obverse A mural crown above JELLAI ABAD ' the form of a bronze star of six points, 2 in in diameter Obverse 
Reverse VII April 1842 Second medal — Obverse Heail of In centre a silver star, 1^ in in diameter, around the centre of 

Queen Victoria as in China medal but legend, VIC I ORI \ VINDLX 1 which is a circle in which is inscribed cither MAHARAJPOOR 1843 
Reverse Figure of Victory flying, in her right hand two wreaths, or PUNNIAR 1843, and in centre of circle the date 29th DECR 
in her left the Bntish flag Beneath, the town of JelUlabad Above Reverse Plain for name and regiment or corps, of recipient 
JELLALABAD VII APRIL in exergue, MDCCCXT II Ribbon Ribbon Military ribbon of India (Plate I ) Clasps Nil 

(both medals) Military nbbon of India (Plate I ) C lasps Nil The award of a medal to the troops of the Crown and the Hon 

In a G O , dated Allahabad \pril 30, 1842, Lord Ellenborough Fast India Company engaged m the Gwalior Campaign of 1843 
announced that the Government of India would present a me<lal I was first notified in governor general s G O , dated Camp, Gwalior 
to the Company’s troops, and with the consent of her majesty, 1 Rcsideney January 4, 1844 and the queen’s permission for it to 
to those of the Crown, that held Jellalabad under Sir Robert Sale be worn by Crown troops given June 26, 1844 The force moved 
(Nov 12, 1842 — April 7, 1842) The queen's consent to her troops in two columns the mam and larger under Sir Hugh (Viscount) 
(13th Foot, now Somersetshire I ight Infantry) receiving the medal | Gough, the smaller under Major-General Gray Each force fought 
was granted m August Ihe governor general being <lissatisfied 1 xnactiononthesamcday,Deceniber29,i843,tlieformeratMaharaj- 
with the first medal made at the Calcutta Mint the second (generally poor, the lath r it Punniar, and the star was inscribed according to 
known as the ‘ Flying Victory ) was ordered in England and it which action the reeipicnt was engaged The stars were manu 
was notified that on their arrival the first medals all of which had factiired from the metal of the captured guns The star given to 
been distributed, could be exchanged for the second Ihe new issue | Sir Hugh Gough had in the centre a silver elephant in lieu of a silver 
was ready by March 13, 1845, but the recipients apparently preferred 1 star, and it was originally intended that all should be the same, but 
the original medals, for very few were exchanged Both are very I the silver star was substituted for lensons of economy As there 
ran, for only 2596 medals were issued The ‘ military ribbon of ' were fewer troops at Punniar that star is of course the more un 
India IS a tri colour composed of the three primary colours shading ' common 

into one another It was designed by Lord Ellenborough, and is | 10 Sutlej, 1845-46 (1st Sikh War) — Awarded by Government 

intended to svmbolizc an Onentnl sunrise of India, 1845 Obverse Head of Queen Victoria as on First China 

6 Afghanistan, 1842 (ist Afghan) — Awardeil by Government 1 Medal Reverse Figure of Victory, standing, with in right hand 

of India 1842 Obverse Head of Queen Victoria as on First 1 outstretched a wrtath in left a palm branch at her feet a trophy 
China Medal Reverse No i CANDAHAR 1842 within a laurel 1 of captured Sikh weapons and armour In exergue, name and year 
wreath above, a crown No 2 GHUZNFF CABUL each withm ^ of the first battle of the war in which recipient was engaged These 
V laurel wreath, above, a crown below, 18^2 No 3 CANDAHAR • inscriptions are four, viz MOODKFE 1845, FEROZESHUHUR 
1845, ALIWAI 1846, SOBRAON 1846 Ribbon Blue with 

1 1 he second medal has no date crimson borders (Plate I ) Clasps FEROZESHUHUR, ALIWAL, 

^ Royal Navy and Royal Marines only SOBRAON 
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This award, given to all the troops, both Crown and Hon Hast 
India Company engaged m the jbirst Sikh War, was first notified 
m governor-generars G O , dated Camp, Ferozepore, December 25, 
1845, the queen's consent for Crown troops to receive the medal 
being given six months later As there was a considerable number 
of troops engaged in this campaign, the medal is not a very rare one, 
but a very rare comlnnation is the medal with Ferozeshuhur in the 
exergue and the clasp for Aliwal, as only half a company of native 
artillery was present in these two battles and m no othei 1 his 
IS a specially noticeable medal, for it is the first time that “ clasps ' 
were issued with a ‘‘ general medal, the precedent followed being 
that of the Army Gold Medal For eve ry action alter his first battle, 
which was inscribed on the medal itself the reeipu nt received a el isp 
Thus a medal with “ Moodkee in the exergue might cairy oni, 
two or three clasps a “ Sobraon medal could have no clasps 
Ihis and the Punjab ' medal, to be desciibed later, are generally 
considered to be the two finest pieces of medal work by W Wyon, 
R A 

11 Navy General Service, 1793-1840 — A wauled by Queen 
Victoria, 1847 Obverse Head of Queen Victoria as on First ( hina 
Medal, under head, 1848 Reverse Jin tan nil seated on i sea 
horse, in her right hand, a trident, in her left, a 1 lurcl branch 
Ribbon White, with dark blue borders (Flate 1 ) Clasps 231 
clisps in all were granted, of which 55 were for Boat Service 

An Admirilty memorandum dated June t, 1847, notified the ^rant 
of this award to commemorate the services of the fleet ‘ during the 
wais commencing in 1795 and ending in 1815, ’ and this practically 
confined the award to those operations for which the Navy (xold 
Medal (see ant() had been conferred Subsequently, howev^er, a 
board of admirals was appointed to consider claims, and on their 
recommendation an Admiralty memorindum d ited |une 7, 1848, 
extended the grant Clasps were to be given foi (i) All Gold Meilal 
ic turns or operations (2) All actions in which lust lieutenants or 
commanders were promoted, as had been customary after important 
and meritorious eng igements (3) All Boat Service ' operations 
in which the officer conducting the operations was promoted (4) 
For, in CO operation with the land forces the siege and capture of 
Martinique 1809, (xuxdaloupe 1810, j i\ i 1811, and St Sebastian 
1813, for ill of which operitions the Army Gold Medil had been 
awarded and (5) Ihc Bombardment of Algieis i8iC>, the Bittle 
of N ivarino, 1827, ind operations on the coast of Syria, 1840 

Although the medal is purely a n iv il one, yet it was conferred 
on a few soldiers who had done duty in the fleet in actions or opera 
tions for which the medal was granted Forty military officers 
in all received the Navy G S medal, one. Captain Caleb Chute, 
(jQth Foot, with two clasps viz 14th March, 1795 and St 
Vincent ' It is very difficult to compile an absolutely accurate 
list of all the chsps issued, for in several cases more than one clasp 
was given for the same action, ind there were moreover nine or ten 
clasps allowed foi which no claims appear to have been made good 
The combination of tlic elasps is endless but it is euiious to note 
that medals with more than one, or two clasps are rare, with four 
or live clasps, very lare, and the highest numbci of clasps issued 
with iny one medal is six Amongst very rare clasps the follow 
ing rn ly be mentioned One survivor only, Lieut Baugh, the 
officer in command, was ilive to claim the clasp ** Rapid, 24th April, 
1808 " (^nly two claims were proved for Surly, 2 jth April, 1810 , 
SIX for Castor, 17th June, 1809", seven for Amazon, 13th janiiarv> 
1797”, eight for Confiance, 14th January, 1809 and ten for 
“ Acheron, 3rd 1 ebruary, 1805 " Of Bo it Service ’ clasps only 
three were claimed for ‘'20th December 1799 four for “9th 
June, 1799' , and eight for loth July, 1799 (All ‘ Boat 
Service clasps are inscribed Boat Service with the day and 
month on the left, and the \ear on the right ) In all nearly thirty 
thousand claims were proved for the med il 

12 Army Geneial Service, 1793-1814 — Awarded by Queen 
Victoria, 1847 Obverse Head of Queen Victoria as on First China 
Medal ^ under head, 1848 Reverse Queen Victoria on a dais 
IS placing a w rcath on the head of the duke of Wellington, who kneels 
on his left knee before her, holding in his right hand the baton of a 
field marshal , at the side of the dais is a lion dormant Legend 
TO THE BRITISH ARMY In exergue 1793-1814 Ribbon 
Crimson with blue borders (Plate I ) Clasps EGYPT, MAIDA 
ROLEIA, VIMIER\ SAHAGUN,! BEN EVEN TV SAHACxUN 
BENFVLNIL^ CORUNNA, MARTINIQUE,^ TALAVFRA, 
GUADALOUPE,* BUSACO, BARROSA, FUENTES DONOR, 
ALBUHERA, JAVA, 2 CIUDAD RODRIGO, BADAJOZ, SALA- 
MANCA, FORT DETROIT, CIIATEAUGUAY, CHRYSTLER'S 
FARM, VITTORIA, PYRENEES, ST SEBASirAN,^ NIVEITE, 
NIVE, ORTHES, TOUI OUSE 

This medal, frequently erroneously termed the " Peninsular Wir * 
medal, was awarded to the suivivors of the military forces of the 
Crown that had taken part in the Peninsular War, and in contem 
poraneous operations in other parts of the world, it was also given 
with the clasp ‘ ] iva " to the European troops of the Hon East 
India Company, with the clasps ‘ M irtiriKpie " ind ‘ Guad iloupe " 
to certam local West Indian Corps, and with the clasps “ Fort 

^ ^Vllcthc^ in one or both actions only one clasp awarded 

2 A similar clasp was given with the Navy G S medal 


Detroit,'* Chateauguay," and “ Chrystler s Farm," to some Cana- 
diin militia and local levies, as well as to some Indian auxiliaries 
1 he award of the medal, and all the clasps except ‘ Egypt, bear 
date June i, 1847, but the clasp Egypt was not granted fill 
hebruary 12, 1850 Although the medal is supposed to corn 
mcmoralc services during the wars commencing in 1793, and ending 
in 1814, the earliest operations for which the medal was awardctl 
did not take place until 1801 No medal was issued without a clasp, 
intl as will be seen the medal was awarded only for those actions 
or operitions for which the Army Gold Med ils (including that for 
M iida) had been awarded, and in iddition for the operation‘rin 
Egypt 111 1801 Jhe combination of clasps is endless but only 
two medals were issued with liftecn clasps, though several survivor 
proved their claim to lourtecn clasps In f ict medals with seven, 
eight or nine elasps are not common, those with ten, or more, dis 
tinctly rare lor example, taking only ined Us issued to ollaers 
(including those of the Knit, s (xernian Legion), three were issued 
with 14 clasps, thiee with i nine with 12 twelve with ii, thirty six 
with 10, fifty eight with 9, ninety with b and one hundred and four- 
teen with 7 liy far the rarest of all clasps is Benevente, is 
accoiding to the W ir Olhec lists only three would appear to have 
been issued, viz to ( aptiin Evtlcgli, K H A , Fte (r liairett, 10th 
Hussat , and Pte M Gilinoiir, 18th Hussars, ilthough a medal with 
this clasp having every appeal ince of being genuine and issued 
to Pte William Lync, 7th Hussars, was in the collection of tolonel 
Murray of Pohnaise bahagun also is a vtiy larc clasp, as it was 
received only by fifteen men of the 15th Hussars and a few others 
I he three North Americ an clasps arc Uso very r ire, especi illy 
Ghate luguay Leaving out awards to Indian warriois, the statistics 
regirding the issue of the North Amtiican clasps are approximately 
as follovi N At ( h itc luguay some ^oo men fought, and 132 surviv ors 
proved for the clasp, ot which ill except thrte of the Royal Artillery 
were Canadians Lui Chrystler s 1 irm, the next rarest clasp, out 
ot ibout 800 engaged 170 elaims weie proved viz 79 of the 89th 
I oot, 59 Canadians, 44 of the 49th Fool and 4 Royal Artillery At 
tort Detroit, 1 430 men were engaged, and those who pioved foi the 
clasp included 210 Canadians 52 ol the 4Tst 1 oot, 5 Royal Arlillerv, 
and one man of the 4Tst 1 oot (who also got the clasp for Chrystler s 
1 irm) One man proved foi all thiee clasps, another for 1 oil 
Detioit ' and (hiteiiiguay, i tlurd for Chateauguay and 

Chrystler s 1 arm I he forme 1 me d U is said to be in the cabinet 
of a New Yoi k collector Two ri gul irs ilso proved for the medal 
with el isps for Fort Detioit and (hr>stlers 1 arm the one 
belonging to the Royal Artilleiv, the other to the 49th I oot ihe 
medal of the former sold it the (^reg sile, in 1887, for /25, los 

13 Punjab, 1848-49 (2nd Sikh War) - Awaideei by Government 
of India, 1849 Obveise Head of ()neen Victoria as in First 
China Med il iReversc Sikh chiefs delivering up their arms to 
Sir Writer Raleigh C»ilbert, near Rawal Pineli, March 14, 1849 Above, 
TO THE ARMY Oh THE l^UNJAB In cxeigue, MDCCCXLIX 
Ribbon Blue with yellow stripes at side (Plate 1 ) Clasps 
MOOI IAN, C IIILIANW^VLA, GOOJhKAT 

The award of this medal vv as lust notified bv a Ct O of the governor- 
gencial dated Camp herozepore, April 2, 1849 Ihe medal is one 
e:)£ special interest for it establishes the i^iinciple that now rules, 
VIZ that every one participating in a campiign (including for the 
first lime civilians) was entitled to receive the medal, apart from 
those who received the medal together with a clasp foi a specific 
action 1 he int d il in fact was granted to eveiy olficer and soldier 
who has been emplo\ed within the Punjab in this cimpaign to the 
date of the occupation of Peshawnr " In other words it was gr inted 
to all who hid served during this campaign within the territories 
of Maharajah Duleep Sing, iirespectiv e of whether they had qualified 
for any of the clasps A very large number of medals was therefore 
issued without clasps Another interesting point about this award 
IS that after its grant it was laid down thit in future no medals were 
to be issued by the Government of India without the consent of the 
Crown As a matter of fact the Govcinment of India was for the 
future only concerned in the grant of the two medils that followed, 
namdy the I irst and Second Indii Cxcneral Service Medals No 
medals were issued with more than two of the three clasps, the com- 
bination being either Mooltan and Goojerat or Chihanwala * 
and Goojerat ' Very r irc medals are those of the 24th fioot with 
the clasp for Chilianvvala,' as in that action they lost more than 
half their strength their rasu ilties amounting to 497, of whom 250 
were killed or (lied of wounds Another lare medal is that given 
without a clasp to the ofliceis and men of the Indian Marine that 
manned the Indus Flotilla, and more rare still is the same medal 
with the Mooltan ' clasp which was given to a naval brigade landed 
from the same flotilla 

14 India, 1799 1820 (ist India GS, ofiicially st>led India, 
1851 ') — Awarded by the Government of India, 1851 Obveise 
Head of Queen Victoria as in First China Medal Reverse Victorv 
seated, in her right hand i laurel branch, in her left a wreath, on 
the ground beside her a lotus flower, and in the left background a 
palm tree and trophy of Eastern arms Above, TO THE ARMY 
OF INDIA In exergue, 1799-1820 Ribbon Sky blue (Plate!) 
Clasps ALLIGHUR BATTLE OF DELHI, ASSYE, AS- 
SFCRGHUR, T\SW\RREE ARGAUM, GAWILGHUR 
DEFENCE OF DELHI, BATTLE OF DEIG, CAPTURE OF 
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DEIG, NEPAUL, KIRKEE,i POONA, ' KIRKEE POONA, ^ I 
SEEfABUIDKE,! NAGPORF,' SEETAHULDEF-NAGPORE,^ i 
MAHEIDPOOR, CORY(tAUM, AVA, BHURTPOOR 

This medal was awarded to the surviving ollicerb and soldiers j 
of the Crown and of the hast India Company took part m any 

one of seventeen specified actions and operations which occurred 
in India, Nepaul and Burma, during the first twenty-five years of 
tlio 19th century, including the olficcrs and seamen of the Royal 
Navy and the Company s Marine who took part in the first Burmese 
War" The queens eonsint to the grant of this medal was an 
nounced in the London Gazette by a Notice of the Court of I directors, 
dated March 21, 1851 It was subseqinntly notihesl to the Bntish 
Army by a Horse GuatdsG O dated March 21, 1851 to the Royal 
Navy by an Admirslty memorandum of the same date and to the 
Army in India by a governor gtneral s (» G , dated Ajuil 14 1851 
In this medal again there is a discrepancy m d iling, for though it 
IS dated I7cxi"i820, the first action for which it was awarded, the 
stonning of \llighur, took place on September 1803 No medal 1 
were issued without clasps, the largest eombination of clasps known I 
being five Actordit'g to the India Ollice records tli ere were ap 
parently men entitled to as many as seven cl isps, but wliether any 
medal was issued with more than five is very doubtful That 
awarded to the diikt of Wellington had three clasps, Assye , 
Argaum ' and ‘ Gawilghut With the exception of medals 
issued with the Ava and Bhiirtjiore cl isps, this modal is a rare one, 
and with a large number of the. clasps all except perhaps those foi 
Nepaul and Mahi leljiorc, an extremely rare one I he larest of all 

is Seetabuldee ’ as only two I urojieans anel two natives are known 
to hive reeeived it IHle nce of Delhi is also a veiy rare clasp, 
as the garrison only comprised two we ik battalions of native infantry , 

IS IS also ( orvgaiim ^ which was issued to onlv two J iiroi>eins, 
Ixitli olficers inel se^ventvhve natives I he only Liiroptan 
troops j)rcsent it Corygaum were an olheer and twentv six men ot , 
the Madras Artilltry, of whom the officer and t\ve.Ive men \\e.n 
killed and eight wounded As the Burma" medal hid alieady 
been given to the Company s native otticirs ind soldiers lor the 
first Burmese War, only llie 1 urojiean officers and men of the 
Company s service received the medil with " Av i clasp, but as 
the ‘Nepaul ' medal had not been given to all the native tioops 
who actually served within the hills,' the medal with clasp 
"Nepaul * was granted to those native troops who hid not 
received the Nepaul medal as well as to all the Company s I 
European officers and men I 

15 huha, 1852-95 (2nel Indii <tS, olficially styled India, 
1851 ' ) — Awarded by the ( ovcinmcnt of India as fir is the first | 
two issues with their clasps in conceincd, all subsequent issues and 
clasps, with the exception of the last two, by Queen Victoria tbo 
last two issues and clasps b\ King Ldw ird Vll Obverse Head 
of Queen Victoria as in hirst China Medal Reverse Vietoiy 
st inding, crowning a ii do <i w 11 nor sitting In exergue, a lotus 
flower and 1< av ts,svmlx3li2ing the connexion of the mcdalwith Iiidii | 
Ribbon Red, with two blue stupes, touninT five 1 inch stripe 
(Platel) Clasps PLGU FI RSI \ ^NOK IH-WhS 1 1 KONIILK 1 
UMBl VIA, BHOOFAN I OOSIINI, PERAK 1875-^70, « jOW\KI 
1877-78 NAC»\ i879-8e), BPRMA i885-87,'^ SIKKIM 1888 1 
HAZAKA 18H8 BURMA 1887-89 (HlN-LOObHAl 1880 Qo \ 
SAM\N\ |8<}I, HA/AR\ 1891, ^ L FROMIHR 1891 HUN/V 
laor, BURMA 1889^2, LUbHAI 1889-92, WA/IRI8T\N i894-9'5, i 
ClilN HILLS 1892-01 l\ \LHIN HILLS 1892-01 

The quetii s assent to this awird to those ot H M 's Sea ind Land 
Forces, as well as those belonging to the East India Company s I 
Establish men t engaged in the second Burmese War, was first 
made known to the Cioveinmrnt ot India in a letter from the Couit 
of Directors, Apiil 0, 1853 In a minute by lord Dalhousic, the 
gov( rnoi-gcn( r il, December e), 1852, it had been suggested whether 
It woiilei not be better for the future, instead of issuing a separate 
Medal for each campaign to have one medal such as the ‘ Indian 
Medal (/ e the India 1851 Medal) which should be issued once 
to each inelividual entitled the particular service for which it is 
grantxfd being recorde d upon a Bar, and ev ery subsequent service 
which may be thought to dcscive distinction ^mg recorded by in 
adehtioiial Bar This plan would avoid tlie multiplication of Medals, 
which has aetumnlatcd of late years, winch I humblv think is 
undesirable ' In another letter from the Court of Directors to the 
C overnment of India, March i, 1854, this suggestion is ipproved 
and it was ordered that after * a suitable design had bet n procured 
(f C Wyon designed the reverse), ' the Medal to be now struck 
shall be of a general ch iracter, the particular service for which it 
IS now granted viz ' l^egu being recorded on a Bar In the event 
ot the same soldiers bting entitled hereafter to another similar 
distinction, tin service will be recorded by an additional Bar to the 
same Medal ' Occasional mistakes have however been made, for, 
since the issue with tlu clasp for the Perak campaign, from which 
time it has become c ustomary to dale the cl isp many instances 
have occurred of men having received two med ils with clasps for 
different campaigns Th( issue to the Persian Expeditionary Force 

' Whether in one or both ae lions onlv one clasp awarded 
^ The Royal Navy or Indian Marine, or both nceivcd the medal 
vith these clasps 


I (1856-1857), with the clasp ' Persia," was awarded by the Court of 
I Directors January 19, 1858, and sanctioned by the queen in the same 
month Ihe first issue of the medal by the Crown was authorized 
I April 15, 1850, with the clasps North West Frontier " and Um- 
[ bey la, the former covering various expeditions between 1849 and 
1863, the latter the hard fought Umbeyla Campaign of the latter 
mentioned year All siibsciiucnt issues of the award were made by 
Queen Victoria, with the exception of those that carried with them 
the clasps Chin Hill 1892-93, ' and Kachm Hills 1892-93," 
which were only awarded ten years afterwards by King Edward VII , 
and notified m Army Order 9 of J in nary 190^ the medal, which 
had meantime been superseded by the Third India G S medal 
described below, being rc issued with these last two clasps Thi 
cornbin ition of cl isps with this medal is very numerous, but medals 
with more than two or three clasps are raic Seven is probably 
th( f^rcaicsl number awarded with any one medal, and a mcelal with 
this number, viz Umbeyki" North-West Frontier ' ‘ Jowaki 
1877-78' Burma " Ilazai i 1888 ' bamana 1891,' 

ind Hiin/a 1891," vvas granted to Bhanga Singh, Sardar 
Bihadur, who rctiicd as Subadai Major of No 4 (Derajat) Mountain 
Bath ry Sir Willi im Lockhart {a v ) had the medal with six clasps 
The lanst of all the clasps is probably Hunza 1891, as less than 
a thousaiui men were employed, and the majority of these were 
C ishmerc Imperial Service Iroops No Luropcan troops received 
the clasps, " Looshai, ' Naga iHyr/- 80^ * or ‘Hunza 1891 

Sikkim 1SS8 " is also a rirc clasp as only some 2000 troops were 
employed, thi only Eiiro];)eans being two companies of the 2nd 
Derbyshire Regiment bo also is N L hrontiei 1891, for in the 
Manipur Expedition tor which this clasp was given about 3000 men 
were employed the only Euiopcms being four companies of the 
King's Royal Rifle Corps It was witli the issue e)t this medal witli 
the cl isp ‘ Burma 1885 87,' that the jireccdent was set of awaid- 
ing the medal ind clasp m bronze to ill authoii/ed lolknvcrs a 
preccelent that w is lollowecl in ill sub (epient issues 

10 Sou/// ifnea 1834-^^5 i SjO- 47, 1850-55 Awarded by Queen 
Victona 1854 (boiith Africa, 1877-79 Re issue of first meelal 
Awarded by Queen Victoria 1880 ) Obverse Head of Queen 
Victoria as in hirst Chini Medal Reverse A lion ereniching be 
hind i sugar bush (/'lofeia melliftra) Above, SUU 1 H AFRICA 
In exergue, 1853 In the exergue ot the re issued medal, the place 
of the el lie IS taken by a tiophy of four assegiis and x Zulu shield 
Ribbon Orange watered, with two broad and two naiiow blue 
stnjxs (Plate 11 ) Clasps 1877-7S-79, 1878-79 1877-78, 1877, 

1878, 1^79 

Ihc command of the queen that a meelil should be awirded to 
the survavors of the forces that h id been engiged in the first second 
and thirel K illir Wars (i 8^4-^5 tSjO 47 and 1850 53) was imtihed b\ 
Viscount Haidinge the commaneler in-chiet, m x G O date^d Horse 
Guards November 22 1854 No clasps were issued with this med il 
The medal was aecoiete d only to the regul ir force s (including the 
C ipe Mounted Kiflcs), so local Icvii s did not icceive it In the thiiel 
Kaffir Wai i small Navil Biigadc ind a detachment of Koval 
Marines look pait in the operations, anei the siiiwivors received the 
meeltil Ihc award of the le issue was notified 111 a C () by the duke 
of C ambndge comm indoi in chief August 1, 1880 It was to l)e 
gianteel to Her M ijesty s Imixnal forces ind to such of Her 
Mijestv s Colonial forces Europe in or Native, is were regularly 
organized and discipline el as combatints whether niscd by the 
Coloniil C*ov eminent or by tlie General Ollicei Comm Hiding " Ihc 
oper itmiis lor which it w i i\ mi were against the Cralekas and (raik is 
1877-78, the (iiiqiias 1878, Basntos 1879, /iihis 1879, and bekiiknni 
1S78 7<j In lx)th the operations igamst the Galekas and Ciaikas, 
and in the Zulu Wu of 1879 the Royal Navy and Royal Marines 
took pai t and receiv cd the medal I he clasps issued \v ith this modal 
were as note el abov e anel record the yc ir, or years, of se rvicc covering 
all the opeiations in whie li the recipient vvas engageel No one 
receive el a medal with more than one clasp The medal without a 
clasp was Issued to such tioops as were employed in Nat il from 
Januaiy to beptember 1879, but never crossed the Ixirder into 
Zululand 

17 Lr/mca^ 1854-56— \v\aidcd by Queen Victona m 1854 
Obverse Head of Queen Victoria as in first China Medal , below, 

1854 Reverse Victory crowning a Roman soldier, who holds a 
sword in his light hand, and bears on his left arm a shield on which 
IS the figure of a lion On the left C RIMEA Ribbon Light blue, 
with narrow yellow bordcis (Plate I ) Clasps ALMA, BALA- 
KLAV\, INKKRMANN bEBAblOPOL, A/OFF' 

This medal, awarded to lx>th Services, was first notified by a 
commander m-chicf b GO, dated December 15, 1854 The grant 
w IS limited to ill tioops landing m the Crimea up to September q, 

1855 the day on which Sevas tojxil fell — ‘ unless they shall have 
been engaged after that date m some expedition or operation against 
the enemy ' This Dt^Jr proviso applied in the mam to the naval 
clasp A/OFI , the period for which award was extended to the 
22nd of November llie clasps for this medal are vciy ornamental, 
biing m tlic shape of oak leaves, ornamented with acorns The 
Royal Navy and Royal Ma»'incs, besides the Azof! ' clasp, received 
the clasps Balaklav i, ‘ Inkoniann, ' ‘Sebastopol ' ihe 

Royal Navy and Royal Marines 
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largest number of clasps to any one medal is four Certain non- 
combatants received the medal witliout a clasp 

1 8 Baltic f 1854-55 — Awarded by Queen Victoria, 1856 Ob- 
verse Head of Queen Victoria as m First China Medal Reverse 
Britannia seated and holding a trident in her right h ind In the 
background forts Above, BALIIC In e\ergui, 1854-1855 
Ribl£>n Yellow, with pale blue borders (Plate I ) Clasps Nil 

This award, notified by Admiralty Order, June 3, 185O, was 
granted to the olUcors and crews of Her Majesty s ships, as well 
as to such officers and Men of Her Majesty's Army as were employed 
m the operations m the Baltic in the years 1854 and 1855 ’ The 
medal is, of course, practically a naval one, but two olheers and 
ninety-nine men of the Royal Engineers were employed in the expedi- 
tion, especially at Bomarsund, and received it 

19 lurkish Crimea Medal — Awarded by the Sultan, 1856 
Obverse A trophy compxjsed of a held i)iecc, a mortal, and an 
anchor, the held piece standing on the Russian Imperial Standard, 
and having a mip of the Crimea spread over the whtel and brtech 
Behind are the lurkish, British, French and Sardinian flags Ihe 
Hag of the nation to which the recipient belonged is m the front with 
that of iurkey, the flags of the other two nationalities behind In 
exergue, “ Crimea 1855," ‘ LaCiimce 1855 or La Crimea 1855, 
according as to whether the medal was intended for British, French 
or Sardinian recipients Reverse The Sultans cypher, below, m 
lurkish, Crimea," and the ye^ir of the Hegira, 1271 Ribbon 
Crimson watered, with bright green edges (Blate I ) Clasps Nil 

Tins medal was distributed to all of the Allied borees, liotli naval 
and military, which shared in the operations in the Black Sea and 
tlie Crimea As the ship tint conveyed a majority of the bnghsh 
medals was sunk, the remainder were issued indiscriminately, and a 
large number of thf British received medals which were oiiginally 
intended either for the French or Sardinians ' 

20 Arctic 1818-1855 (Fust iVielic) — Awardeel by Queen 
Victoria, 1857 Obverse Head of Queen Victoria, wearing a tiara 
legend, VIC I OK lA RFCrlNA. Reverse A ship blocked in the 
ice, icebergs to right and left anrl in foreground i sledging parly 
Above, FOR ARCTIC DISCOVLRILS In exergue, 1818 1855 
Ribbon White (Plate II ) Clasps Nil 

This award wis hrst notified m an Admiralty Notice dated, 
January 30, 1857 It was givtn to the crews of Her Majesty s 
ships employed in Aictic exploration and also to theoftieirs of 
the blench Navy, and to such volunteers as accompanied those 
expeditions " also to those engaged m expeditions equipped by 
the government and eitudis of tlie United States also to the 

commanders and crews of the several expeditions which ongmated 
in the zeal and humanity of Her Majesty's subjects ind hnally to 
those who served ^ in the sev oral land expeditions, wht. ther e qmpped 
by Her Majesty s government, by the Hudson s Bay Company, or 
from privite rcsouiccs ' the medal is woin on the left breast and 
takes rank is a wai medal It is octagonal in shape i 3 in , and has 
affixed to the iippt r edge i five ])omted stir to whicli is attached 
a ring for suspension ihe heael of the queen, which is the work 
of L C Wyon, has nevci been le produced on any other medal 

21 Indian Mutiny, 1857-58 — Awarded by the (Tovernment of 
India, 1858 Obverse Head of Queen Vietorj i as on lurst China 
Medal Reverse BnLimiia standing facing left with a hon on her 
right side, her right arm is extendeel holding out a wreath, on her 
left aim is the Union shield, and m her left hand a wreath Above, 
INDIA In exergue, 1857-1858 Ribbon While, with two red 
stripes, forming live J inch stripes (Plate 1 ) Clasps DELHI 
(May 30 to Sep ij, 1857), DLI b N( E Ob LUC KNOW (June 29 
to Sep 25, 1857), RELJFF Ob LUCKNOW (Nov, 1857), I-UCK 
NOW (March 2 to 21, 1858), CENTRAL INDIA (Jan to June 
1858) 

1 he grant of this award w as first notified m \ despatch from the 
Court of Directors to the Government which stated that the 
Queen has been graciously pleased to command that a Meeial shall 
be granted to the trexips in the Set vice of Her Majesty, and of the 
East India Company, who have been, or may l)e, employed in the 
suppression 01 the Mutiny m India This is the last medal given 
by /the Honourable East India Company Ihe medal without 
clasp was awarded to all, including civilians, who had taken part 
in operations against the mutineers or rebels, and with the clasps 
enumerated above to those who shared in the operations specified 
Some two or three artillery men aie known to liave received the 
medal with the clasps " Delhi," ‘ Relief of Lucknow," Luck 
now *' and Central India" Ihe medal with three clasps, viz 

Delhi," " Relief of I ucknow " and Lucknow " was given only 
to the 9th Lancets and the Bengal Horse Artillery, and of couise 

^ In addition to this award the breiich emperor sent five hundred 
of the French ' Military Medal," to be distnbuRd amongst specially 
selected non-commissioned officers and men of the army and Royal 
Marines, and petty officers and seamen of the Royal Navy Only 
two of these medals wore given to officers, viz the duke of Cambndge 
nnd Sir William Codnngton the latter bein^ pn seated by Pdissitr 
with his own medal Ihe king of Sardinia also distributed 450 
medals to the Bntihh forces, of which 50 were given to the Royal 
Navy and Royal Marines, and 243 to officers and 157 to non-com- 
missioned officers and pnvates of the army 


various ofheers who served on the staff, as, for example, I'leld 
Marshals Earl Roberts and Sir Henry Norman With icgard to 
the Royal Navy and Royal Marines, the ‘ Shannon s brigade, 
under Captain Peel, received the medal with one, or both, of the 
clasps " Relief of Lucknow," Lucknow, ' the Pearl's " brigade, 
under Captain Sotheby received the medal without clasp This 
IS the last medai that had on it the beautiful head of Queen Victoria 
which was first used for the China Medal of 1842, ind of which 
W Wyon, K A , was the irtist 

22 -Ibyssinia, 18O7 ()8 Awarded by Queen Vieton i, 18(^8 
Obveise Bust of Queen VSetona, with diadem ind veil, around 
an indentc<l border, lietween the nine points of which are the letters 
ABA SSINIA Revet se Within a Invaded circle the name of 
recipient, his corps, reguiunt or ship, the whole suiioundcd with 
a wreath of lam cl Ribbon Red, with broad white borders 
Plate I ) Clasjis Nil 

Ihe sanction tor this aw aid is to be found m a letter from Sir 
J S Pakinglon, seerclary of state fur war, to H R H the duke 
of Cambndge, field maishal eoniinanduig in chief, which notifies 
the queen s pit isure that a medal be granted to all Her MajCi>t>'s 
1 orces and Indiin Forces, Ni\al and Militaiy, emjdo^ed in the 
operations in Abyssinia, which resulted in the captuie of Magdala ' 
In all 20,000 medals were struck 1 lie medal is smaller than the 
usn il, in m diimeUr, and it is surmounted by an Imperial 
Ciown, ind i 1 irge silver iing for suspension It is altogether an 
unusual type of medal, ind in the use of an melented Ixirder it 
follows a vciv old precedent that of a niedil commemor iting the 
vietoiy of Valcns over Piocopius, a o v >5 / es MMaillom 

d( I empire romaiHy by W lioehnei Pans 1878) The artists 
responsible for this medal are Joseph b W>on and Alfred B \Won 
and this bust of the queen is reproduced on only one other medal 
the New Zealand 

25 New Zealand, 1S45-47, i80o-<)b — Awaidcd b\ Queen 

Victoria, 1869 Obverse 13 ust of Queen Victoria as on Ab>ssmia 
medal, but larger Legend VIC lORlA D (r BHII I Kb(» 1 D 
Reverse Dated, within a wreath of lam cl, accoiding to the period 
in which the recipient served Above, NEW ZEALAND below, 
VIKll HS HONOR Ribbon Blue, with i broad red stripe 
down centre (i^late J ) Clasps Nil 

The grant of this award to the Arnn was notified in an Army 
Order, dated Alarch i, 1869, and its extension to the Royal Navy 
and Royal Mmnts by an Admiialtv Order, dated June 3, 1809 
Owing to incompleteness in the returns many medals were issued 
undated The dates on the reverse, in those issued dated varied 
considerably, lor the hrst Maoii War, the medal was issued to the 
Army vvifli one and to the Navy with five different dates, for the 
second ATauii War, the medil was issued to the Army with twenty- 
one and to the Navy with Ine different dates No medal was 
dited 1802, though many of the Army medals bore date of a period 
covering that year, although no naval medals elid 

2\ West Africa, 1875-1900 — Awarded (onginally as the ' Ash- 
antee " medal) by Queen Victoria m 1874, with the exception of 
the last issue, with clasp ' 1900, ' which was awarded by H M 
King Edwarcl VII Obverse Head of Queen Victoria with 
diadem, and veil behind, by L C Wyon Legend VICIURIA 
REGINA Reverse British siddicrs fighting savages in thick 
bush, by Sir L ] Poynter Ribbon Aellow, with black borders, 
and two narrow black stripes (Plate 11 ) Clasps COOMASSIE 
1887-8, 1891-2, 1892, 1893-94, WITU, 1890,^ LIWONDl 1895,^ 
Wlin, August 1895, JUBA RIVER, 1895, ‘ LAKE NAASSA, 
1895,-* GAMBIA, 1894 ^ BENIN RIVER, 1894,3 BRASS RIVLR, 
i895,3MWELE 1895, ’^NIGER, 1897, BENIN, 1897, » SIERRA 
LI ONE, 1898 99, 189C-98, 1897-98, 1898, 1899, 1900 

This med il was hrst awarded by Army Order 43, dated June i 
1874 to all of Her Majesty s Forces who have been employed 
on the Gold Coast during the operations against the King of 
Ashantee," and m addition a tlasp Coomissie," " m the case of 
those who were present at Amoaful and the actions between that 
place and Coomassie (including the capture of the capital), and ot 
those who, dunng the five diys of those actions wore engage d on 
the north of the Prah in maintaining and protecting the coinmuni 
cations of the mam army ' In all, with and vMthout the clasp 
11,000 medals vvere issued for the Ashantee campaign to both 
Services Over eighteen years later this same medal was re issued 
as a ‘ generil service " medal, the award being for operations m 
Central Afnei, end on the East and West Coasts, dunng the period 
18S7-92, which were covered by the dated clasps ‘ 1887-8/* 
" 1891 2 " and ‘ 1892 " As such the issue was continued for 
operations dove n to the year iqoo, although the official title West 

-These chsps were all ravtil aw irds but two companies of the 
West India Regiment took part in the operations for which the 
clasp “ Gambia, 1894," was awarded 

3 \Veie awarded by the Admiralty to certain local forces whieh 
CO o])ciated with the Naval Brigades 

‘ Mwelc, iSo5,’ IS not strictly speaking a clasp, as it \s engraved 
on the edge of the medal Recipients already m possession of the 
medal were entitled to have the action and date engraved thereon 
It corresponds, however, to a clasp m that it commemorates a 
particular service, and so has been included 
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Africa Medal " (see Armv Order 253, of Dec 1894) is somewhat 
of a misnomer, for very frecjuently the medal has been granted for 
services m Central Africa and in the Hinterland of the East Coast 
as for services on the West Coast In all issues since the original 
" Ashantee medal, the clasp only was given to those who already 
had the medal, so subsequent issues do not make it a new award 
As will be seen later, the same medal was subsequently issued with 
a dilferent ribbon, and so constituted as an entirely new decoration, 
that could be worn in conjunction with the older one With the 
exception of those issued with “ Mwele, 1895 engraved on the 
medal, none of these medals have been issued without a clasp 
since the original issue for the campaign of 187J-74, and the 
clasp Coomassic ' that accompanied the first issue is the only 
one that has been issued to legimental units of the British Army 
as apart from the West India Regiment and local troops Ihe 
duke of Edinburgh was married m January of the year in which 
this medal was hrst awarded, and it is said that yellow and black (the 
Imperial Russian colours) were chosen as the colours of the nbbon, 
in compliment to his consort the grand duchess Mane of Russia 

25 Arctic i 1870 (Second Arctic Medal) — Awarded by ^ueeii Vic- 
toria, 1870 Obverse Bust of Queen Victoria, crowned and with 
veil by G G Adams Legend VICIORIA RJhGlNA, underneath 
bust, i 87(> Reverse A ship packed m Iloe ice, above, an Arctic 
sky with fleecy clouds in a clear horizon Riblxm White (Plate 11 ) 
Clasps Isiii 

The award oi thisgrint was notified in an Admiialty Order, 
dated Nov 28, 1870, and the award is sj>ecilied ‘ to all persons, 
of every lank and class, who were serving on board Her Majesty s 
ships ‘Aleit' and ‘ Disco veiy during the Arctic Expedition of 
1875-1870, and on board the yacht ‘Pandora,' in her voyage to 
th^ Arctic Regions m i87(> ’ Ihe “ Pandora was owned and sailed 
by Commander (Sir Allen) Young, R N R , whose officers and crew 
rendered valu iblc services to Her Majesty's ships when in the Polai 
seas Sixty three medals were given on board the “ Alert," fifty- 
seven on Ixiaid the “ Discovery ' The bust on the obverse of this 
medal has not been reproduced on any other Ihc reveise (by L C 
Wyon) is copied from a photograph taken duiing the expedition of 
the “ Alert '^and “ Discovery ^ under Sir George Nares, k C B 

20 Afghanistan, 1878-80 (2nd Afghan) Awarded by Queen 
Victoiia, 1880 Obverse Bust of Queen Victoria, crowned and 
with veil, by J E Ikjchm Ihis is the fust wai medal bearing 
the imperial title Legend VKIORIA REfrlNA ET IMPLRA 
TRIX Reverse A column of tr<x)ps emerging from a mountain 
pass, heided by a heavy battciy elephant carrying a gun, behind, 
mounted troops Above, AhGHANIbrAN In exergue, 1878 
70 80 Riblion Green, with crimson borders (Plate 1 ) 
(lasps ALl MUbJlD, PEIWAR KOfAL, CHARASlA, KABUL, 
AHMhD KHhL, KANDAHAR 

At the conclusion of the first phase of the second Afghan War, 
it was proposed thit the (Second) India GS Medal should be 
issued foi tnis campaign with clasps ‘ Afghanistan, ' ‘ Ah Musjid, 

' Ueiwar Kotal, but after the massacre of Sii P L N Cavagnan 
and the members and escort of the Embassy at Kibul, Sept 3, 
1879, and the consequent renewal of the war, it was decided to 
grant a scpaiate medal Ihc fust ofhcial intimation of the award 

15 in a telegram fiom the secretary of slate for India to the viceroy, 
dated Aug 7, 1880 The awaid, with the regulations to govern 
tht issue, was promulgated in a GO by the governor general, 
Dec 10, 1880, and subsequent O s Ihc medal without clasp 
was awarded to all who had served across the frontier between 
Nov 22, 1878, and May 20, 1879 (first phase of the war), and be 
tween bept 1879, and Aug 15, 1880 for the Khyber and Kurram 
I ines, and Sept 20, 1880, for Southern Afghanistan (second pha e 
<)l the war) Ihc Kabul" clasp was awardtd to all who had 
shired in the operations ‘at and near thit place from the loth 
to the 2jrd Dec , 1879, including the column under the command 
of Brigadier General U | S Gough, C B , which joined Sir Frederick 
Roberts on the 24th I>cc , 1879 ' Ihe clasp for ‘Kandahar 
did not include the whole garrison of the beleaguered city, but 
only the lioops that were actually engaged in the action fought 
under Sii ITcdenck Roberts' command against Sirdar Mahomed 
\yub Khan on the ist Sept, 1880 ' Ihe greatest numbei of 
Hasj)s with which the medal was issued was four, and the units 
to which such medals were issued arc the 72nd Highlanders, 5th 
L»hoorkas, 5th Punjab Infantry and 2^rd Punjab Pioneers flic 
bust of the queen by Sir Edgar Boehm, K A , has not been rc- 
jiroduced on other war medals 

27 Kabul to Kandahar, 1880 — Awarded by Queen Victoria, 
r88o This decoration took the form of a five-pointed star, i 9 in 
icross from point to PPinf* with a ball between the points, between 
the two topmost poin|W||Hhe star is an I m penal Crown and ring 
for suspension Obv^Silhf^Jn the centre the impenal monogram 
V R I , surrounded by attend inscribed KABUL TO KANDAHAR, 
1880 Reverse Plaiflphfith a hollow centre, round which the 
recipient's name and regiment are indented in capital letters The 
old rainbow-coloured military ribbon is worn with this star 

The grant of this award was first notified in a despatch from the 
secretary of state for India to the viceroy, ‘dated Nov 30, 1880 
This awarded the decoration ‘‘to the force which marched from 
Kabul to Kandahar,'* and later, Aug 26, 1881, a G O by the 


I Governor-General extended the grant " to the troops which then 
composed the garrison of Kelat-i-Ghilzai, and accompanied the 
force under the command of Lieutenant-General Sir F S Roberts, 
G C B , V C , from that place to Kandahar 

28 Egypt, 1882-1889 — Awarded by Queen Victoria, 1882 
Obverse Head of Queen Victoria as in the West African Medal 
Legend VICIORIA REGINA ET IMPERATRIX Reverse 
A Sphinx, above, EGYPI , below, 1882 Ribbon Blue, with two 
while stnj^s, forming five J-mch stnpes (Plate I ) Clasps ALEX- 
ANDRIA, nth July!, TEL-EL-KEBIR, SUAKIN, 1884, EL- 
lEB, TAMAAI, E.L-TEB 1 AMAA 1 ,« THE NILE, 1884-85, 
ABU KLEA, KIRBEKAN, SUAKIN, 1885, TOEREK, GEMAI 
ZAH, 1888, rosKl, 1889 ** Ihis medal was lust awarded (Admi 
rally Circular, Oct 1882, GO by the commander m-chief, Oct 17, 
1882, and GO by governor general of India, Oct 27, 1882), 
to all the Eorces, naval and military, present and serving in Egypt 
lictween July to, and Sept 14, 1882 The first two clasps were 
also given with this issue One military officer (Major-General 
Sir A B lulloch, then of the Welsh Regiment) received the clasp 

Alexandria, nth Jul>, " as he was serving in the fleet as military 
adviser to Admiral Sir Beauchamp Seymour A second issue was 
made in 1884, and with it the next four clasps were given, Suakin, 

1884, " for those who landed at Suakin or Tnnkitat between Peb 19 
and March 26, 1884, was, however, only given to those with the 

1882 medal, those not so pc^sscssed receiving the medal without 
a clasp A thud issue was made in 1885, the next five clasps 
accompanying it Ihe Nile, 1884-85," was given to those 
who served south of Assouan on or before March 7, 1885, ‘ Suakin, 

1885, " to those who weie engaged in the opeiations at buakm 

between Maich and May 14, 1885, but the former clasp vas only 
to go to those already possessed of the medal, others received the 
medal only The medal alone was also given to all on duty at 
Suakin between March 27, 1884, ind May 14, 1885 No medals 
were issued with single clasps foi iofick," recipients of which 
also got clasp Suakin, 1885, 01 Abu Klca" and “ Kirbekan, ’ 

recipients of which got also clasp ‘ I he NUe, 1884-85 " In 
i88b, the medal without was issued to those who hid not previ- 
ously received it ind had served at, and south of Wady Haifa, 
between Nov jo, 1885 and J in ii, i88(), but no clasps went with 
this issue, althoUt.h the operation^ included the battle of C»innis 
1 he last issue w is made m 1890 The medal with cl isp Gemaizah, 
1888, to all who were present it that action neai Suakin, Dec 20, 
1888, the medal alone to all emplovcd on the Nile it, and south 
of Korosko, on Aug 3, 1889, and with dasp ‘ Toski, 1889," to all 
present at that action, Aug 3, 1889 Besides those already enumer- 
ated who received the medal without clasp, it was given to officers 
of hired transports of the mercantile m inne, to some civilians, 
native and European, to the Austrihan contingent thit landed at 
Suakin, and to thoUanadiin boatmen tmploved on the Nile In 
fact, not far short* of fiftv thousand of these medals have been 
struck, and the numbers issued have exceeded that of any other 
medal with the exception of that given lor the South Afric^an War 
Seven clasps I el el-Ktbir, ‘ Suakin, 1884 ', Kl-Teb-Tama ii 

The Nile, 1884-85 , Abu Klca , (:remai7ah, 1888 , and 

Toski, 1889, ' were awarded to one officer, Major Beech, late 20th 
Hussars, who also received the Bronze Star with the clasp Tokar, 
1890 The medal with six clasps was eirned by four men of the 
19th Hussars who were Lord Wolseley's orderlies, and who after 
having earned the first five clasps enumerated in Major Beech s 
medal, went with Lord Wolselcy to Suakin and so got the ‘ Suakin, 
1885 " dasp 

29 Egypt Bronze Star, 1882 93 — Awarded by the khedive 

1883 Ihis decoiation is in the shape of a hve-pointed star (i 9 in 
diimcter) connected by a small star and crescent to a laureated 
bar to which the iibbon is attached Obverse A front view of 
the Sphinx, with the desert and pyramids in the rear Around 
a double band, upon which are, above, EGYPT, 1882, and below, 
in Ai ibic, ‘ Khedive of Egypt, 1299 ' (the Hegira date ) In the 
second and third issues the dates are respectively altered to 1884, 
1301 and 1884-80 and 1301 -4, the fourth and fifth issues 
are dateless Reveise A large raised circle inside which isl the 
khedivial monogram, 1 M (fewfik Mahomed), surmounted by 
a Crown and Crescent and Star Ribbon Dark blue (Plate I ). 
Clasps TOKAR, 1890 

llus star was awarded for the same operations as was the British 
Egyptian medal above described, but, except for a few ofticers 
and men of the Royal Navy, the issue of the clasp TOKAR was 
confined to British and native officers and men of the Egyptian 
service (H L S ) 

30 Canada, 1885 — Awarded by Queen Victona, 1885 Obverse ** 
Head of Queen Victona as on the West African ( ‘ Ashantee ") 
Medal Reverse NORTH WEST CANADA and date, within 
a maple leaf Ribbo© Blue grey, with a crimson stripe on each 
side ^late II ) Clasp SASKATCHEWAN 

'This medal, commemorative of services in the Riel Rebellion, 
was awarded to Canadian forces only 


^ Issued to the Royal Navy and Royal Mannes only 
® For combatants present at both actions 
• Only clasp not issued to Royal Navy and Royal Mannes 
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31 Canada {General Service) — Awarded, 1899 Obverse Head 
of Queen Victoria, as m Tlurd India G S Medai Reverse Within 
a maple wreath, the Dominion flag, above, CANADA Ribbon 
Red, with white centre (Plate If) Clasps PEN IAN RAID, 
1866, LENIAN RAID, 1870, RED RIVER, 1870 One battalion 
of the King's Royal Rifles received this medal with the Red River 
Clasp Otherwise issue confined to Canadian forces 

32 ** Queen's " Sudan, 1890-98 — Awarded by Queen Victoiia, 
1899 Obverse Half-length effigy of Queen Victoria liolding 
sceptre, by De Saulles, as in “ Uganda '* medal desenbed below 
Reverse A wmged Victory, seated, with, on cither hand, the 
Union Jack and the Egyptian flag The left hand holds a laurel 
wreath, the right a palm branch On a tablet below, SUDAN, 
and below this lotus leaves Ribbon Half black, half yellow, 
divided by a narrow red stripe (Plate I ) Clasps Nil 

Given for the operations under the command of Sir Herbert 
(Lord) Kitchener, which led to the reconquest of the Sudan, 1898, 
issuea m bronze to followers 

33 Kfiedive’s " Sudan, 1896-1900 — Awarded by the khcdive 
in 1897 Obverse “ Abbas Hilmi II ' and d ite, in Arabic Re- 
verse A trophy of arms with a shield in the centre on a tablet 
below ‘ Recovery of the Sudan," in Arabic Ribbon Yellow, 
with blue centre (Plate I ) Clasps FIRKET, HAFIR. SUDAN, 
1897, SUDAN, 1898 ABU HAMED, THE ATBARA, KHAR- 
TOUM GEDAREF,^ SUDAN, 1899 ^ SUDAN, 1900 ‘ CEDID,i 
BAHR-LL-GHAZAL, 1900-1902 ^ LEROK,' NYAM NYAM,» 
TALODI i 

ihis medal was awarded to oflicem and men of the Biitish Navy 
and Army, to the Egyptian Anny engaged in the reconquest of 
the Sudan and (in bronze without clasps) to followtrs 

34 Cape C olon\ General Sen tee, 1900 — Awarded by the govern- 
ment of Cape Colony Obvcist Bust of Queen Victona as on the 
Volunteer Long Service Medal Reverse Arms of Ca|>c Colony 
Ribbon Dirk blue, with vellow centie (Plate H ) Clasps 
BASUTOLAND TRANSKi 1 BECHUAN\L \N D Issued to 
Colonial tioops only, for services in various minor campaigns 

35 Matabdeland , 189^ (called the Rhodesia Medal) — Awarded 
by the British South Africa Company 1896 Obveisc Bust of 
Queen Victoria Reverse A lighting lion Ribbon Orange, 
with thiee dark blue stripes (PI ite II) Clasps RHODESIA 
and MASHONAI \ND with datts 

This is the first war medal issued by 1 ch irtc red company since 
the close of the Company s rule m India It was aw irckci to British 
officers and men of the British service, to the Cape Mounted Rifles, 
Beehuanaland poliet, and the Chartered Company s own forces, 
engaged in the Matabdeland and Mashonaland Campaigns 1893, 
1896 and 1897 

36 East and Cedtval Africa, 1891-98 — Awardctl by Queen 
Victoria m 1895 Obverse and Reverse as in West African (or 
original Ashantee) Medal desenlied above Ribbon Terra-cotta, 
white and black stripes (Plate II ) C lisps CENTI^AL AFRICA, 
1894-96 CENTRAL AFRIC\, 1899 

This medal only diflers from the West African m that it has a 
different ribbon It is susfiended by a ring PraetiCilly only the 
local forces (and of course their British officers) received this medal 
But a few officers and men of the Indian Vrmy and of the Royal 
Navy h ive also received it 

37 hast and Central A fnca,i%qg (the ‘ Uf^anda" Medal) - — Awardc d 
by Queen Victoria in 1899 Obverse Half length effigy of QiieiU 
Victoria, by De Saulles Reverse Britannia with lion gazing over 
a desert towards a nsing sun Ribbon Half red, naif yellow 
(Plate II) Clasps LUB W A b, UGANDA, 1897-98 UGAND\, 
1899 UGANDA, 1900 

This medal was awarded to the local forces and ilso to officers 
and men of the Indian Army and Royal Navy 

38 ishanii Star, 1896 — Awarded by Queen Victona m 1896 
Obverse An imperial crown with "Ashanti, 1896 " round it 
Reverse Inscribed “from the Queen ' The star is four pointed 
and IS crossed by a saltire or St Andrew s CIOS'. Ribbon Yellow 
with black stripes (Plate It ) 

This medal was issued for the expedition igainst Prempeh m 
1896 As there was no actual fighting, no medal was given but 
sickness claimed many victims, amongst them Pnnee Hcniy of 
Battenberg The decoration was issued to officers and men of 
the British Army, Royal Navy and local troops 

^9 Ashanti Medal, 1900 — Awarded by King Edward VII in 
1901 Obverse Head and bust of King Edward VII m the uniform 
of a field marshal, by Dc Saulles Reverse A hon standing on i 
cliff, in the background the rising sun Ribbon Green with black 
edges and black central stri]ie (Plate II ) Clasp KUMASSI 

This medal was the first which was issued with an effigy of King 
Edward VII It was given only to local forces, and the Bntish 
officers employed on the staff or in commands 

40 Africa General Service, 1899- — Awarded by King 

Fdward VII m 1902 Obverse As m Ashanti Medal of 1900 
Reverse As m ‘ Uganda " Medal above described Ribbon 
Yellow, with black edges and two narrow green stripes (Plate II ) 
Clasps N NIGERIA, with various dates S NIGERIA, with vanous 


1 Awarded to Egyptian Army onl> 


ddtc'*, UGANDA, 1900 JUBALAND, GAMBIA, LANGO, 1901 and 
1902, JIDBALLI,KIbSI, 1905. SOMALILAND, 1901 and 1902-4 
BRlIlbH CENIRAL ALRICA, 1899-1900, ARO, 1901-2 

Ihis medal represents an almost mccssant warfare of a nimor, 
but exacting, nature In the first eighteen months eleven clasps 
were awarded, some awards being of course retrospective Ine 
clasp ‘ Jubaland is ehiefly a naval award, but all the rest are 
almost exclusively earned by the West African Frontier Force and 
the King s African Rifles It is wortliy of remembrance, however, 
that a contingent of Boer mount d riflemen took part in the Somali- 
land Campaign, within one year of the peace of Vereciniging and 
received the medal and clasp The bomaliland, 1902-1904 clasp 
represents indeed a considerable campaign in which contingents from 
Great Britain and India took part 

41 Queens South AftUan, i89iy-i9o2 — Awarded by King 
Edward VII in 1901 shortly after Queen Victoria s death Obverse 
Bust of Queen Victoria, by De J>aulles Reverse Bntannia holding 
an outstictched laurel wreath towards a body of troops, in the 
background a coast line, tlie sea and war-ships Ribbon Centre 
oiangt bordered with blue outside edges red (Plate 11 ) Clasps 
sec Mow 

I he Queens medal for troops engaged m the South African 
War was luthonzcd, shortly after Queen Victona s death, by 
Army Order 94 of 1901 It was given to all officers, wanant 
officers, non commissioned officers and men, of tlu British Indian 
and Colonial forces, and to all Niimcs and Nursing Sisters, who 
actually served m South Africa between nth of October 1899, and 
a date to 1 h fixe el hereafter (tht war not being concluded) to all 
iioops stationed in Caj>e C-olony and Natal at the outbreak of hostili- 
ties ind to troops stationcel at St Helena between the 14th of Apnl 

1900 and a date to l>e fixed hereafter ' The last provision shows 
i widening of the signification hithcito attaching to war service, ' 
foi the troops at St Helena were r in ployed m guarding Boer 
piisoners Ihe AO referred to w is supplemented by others in 

1901 ami 1902 Clasps were authorized as follows I 3 M MON 1 

(Nov 2^, 1899) MODDI K RIVER (Nov 28, 1899) r\ARDl 
BERG (Eeb 17-26, iQoo) DUl lEONTEIN (March 10, 1900) 
WIPhNER (Apnl 9-25, tQoo), JOHANNESBURG (May 29, 
1900), DIAMOND HILL (June 11-12, 1900) BELFAST 

(Vug 26-27, i9ex)) WITTEBERGLN (July i 29, 1900) DE 
FENCE 01 KIMBEKT LY (Oet 14, 1899, Feb 15, 1900) 

RELIEF OF KIMBERLEV (Feb 15, 1900) DEFENCE OF 
MAFEKING (Oct 13, 1899— May 17, 1900) RELIEF OF 

M\FEKING (May 17 igoo) TALANA (Oct 20, 1899) ELANDb- 
LVAGIL (Oct 21, 1899) DEFINCF OF LADYSMITH 

(Nov 5 1809— Feb 28, n)oo) lUGLLA HLIGHIS (F>b 14- 

27, 1900) KJ LIEF OF LVDYSMTTH (Dec 15 iSgq— Feb 28 
1900) I AlN(j S NEK (June 2-9, 1900) Clasps for 

CAPE COIONY, NATAL ORANGI FREE STATE and RHO- 
DEblA, were given to troops who served within the Umits of the 
nsjKctive eulonicb iind stites named during the wir without 
being pre ent at any action fouglit inside those limits for which 
a clasp was aw irdcei Non enlisted men, of whatever nationality 
who drew military piy were awarded the moeial in bronze instead 
of silver and without elisps Mihtia units which volunteered and 
were sent to Meelib rr mean stations to release the regulars for 
field service were aviirdcd (Eeb 1902) the medal without clasp 

'Mediterranean' being substituted for 'South Africa" on the 
revel se This was not of course, issued to any one entitled to the 
Queen's Medal for South \fiiea 

43 Ihe King's ' South if man Medal was awarded by King 
Eetward VIT m 1902 to be worn m addition to the *' Queen s by 
those w'ho completed eighteen months* service in South Africa 
during the war On the obverse of the medal is the effigy of King 
Edward, by Dc Saulles (as on tlie Ashanti. 1900," Medal) the 
reverse is the same as that of the ‘ Queen s ' Medal Ribbon 
Green, white ind orange (Plate 11 ) The two clasps awarded 
were in accordance with the t( rms of the award, general in character, 
to wit SOUTH AFRICA 1901 and SOUTH AFRICA, 1902 

t } China, 1900 — Awarded by King Edward VII , 1902 Ob- 
vcis Bust of Queen Victoria as on ' Que'cn's " South Vfrican 
Medal Kt verse As on first China Medal, but with date altered 
Ribbon \s m first China TNIedal (Plate I ) Clasps DEFENCE 
OF LEGATIONS, RELIEF OF PFKIN, TAKU FORTS 

This medal w'as issued to the Royal Navy (including some Naval 
volunteers), British and Indian Armies, and the (Wei hai Wei) 
Chinese Regiment, for operations during the Boxer rebellion 
This was the last war medal, as tlu ‘ First China ** was the first 
to bear Qiu en Victoria's effigy Sir F H Seymour, the commander 
of the Tientsin relieving column, who had taken part in the former 
China War received the new medal as well as the old 

45 India 1895 (Third India General Service) — Awarde<l by 
ucen Victona in rSgfi Obverse Bust of Queen Victona, by 

Brock, R A Reverse A Bntish and Indian soldier supporting 
a standard, below, INDIA, 1893 Ribbon Three red and two 
green stripes of equal width (Plate L) Clasps DEFENCE OF 
CHirUAL, 1895. RELIEF OF CHITRAT , 1895 MALAKAND, 
1898 PUNJAB FRONTIER, 1898 TIRAH, 1897, TIRAH, 
1898, WAZIRISTAN, TQOT-02 

The nbbon of this medal is perhaps more frequently seen than 
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that of any other British war medal except those for South Africa 
In 1903 the medal was re-issued with the military ehigy of King 
Edward VII (as on the Ashanh, 1900, medal) on tlie obverse, 
and the date was omitted from the reverse fhe medal is issued 
in broiue, without clasps, to followers 

46 Tibetf 190^-4 — Awarded by King Edward VII in 1905 
Obverse Military elfigy of tlie king as on \shanti, 1900, medal 
Keverse a representation of the Potala at Lhasa Ribbon 
Purple-red, edged witli green and white stripes (Plate 11 ) Clasp 
GYtoTSE 

47 Inditty 1908 —A new India General bervice Medal was 
authorized in 1908, to take the place of the medal granted by A O 
43 of 1903 This was to be issued in silver to officers and 
men, and in bronze to non enhstetl men of all sorts This medal 
with clasp bearing the name and date was given to the troops 
which took part in the North Western Frontier Expedition of 1908 
The riblxjn is dark blue edged witli green 

48 I yansport Medal — Awarded by King Edward VII m 1902 
Obverse Head and bust of the king in naval uniform, by De baulles 
Reverse A steamer at sea, and the tivc continents Ribbon red, 
with two thin stnj)Ls near the edge (Plate II) Clisps SOUIH 
AFRIC\, 1899-1902, CHINA, 1900 This medil is rtstricted to 
olheers of the mercantile marine serving in chartered tioop slops 
It IS a sort of general service medal, clasps being added as tamed 
Up to 1910 only the above clasps had been authorized 

49 Polar Medal (or Antarctic Medal) — Awarded by King 
Edward VII , 1904 Obverse Nival elfigy of the king as on 
Transport Medal Reverse In the foreground a sledge and tiavel- 
lers, in the background the steamer ‘Discoveiy ' (Capt R F Scott s 
Expedition, 1904) Ribbon As for ist and 2nd Arctic Medals, 
white (Plate I ) The medal, like the First Arctic Medal, is octagonal 

First awarded to olheers and men of the “Discovery, whetlur 
belonging to the Royal Navy or not It is given with a dated clasp 
for Antarctic exploration service 

Other Medah and Decorations — The above forty-nine medals 
are given as rewards for participating in the operations they 
t ommemorate, and issued generally to all conceined, irrespective 
of individual distinction or bravery There are other classes 
of medals and decorations^ civil as well as military, which must 
be grouped with them, as being allied in character These 
are either (1 ) awards personal to the recipient, being an acknow- 
ledgment of or reward for special individual services or good 
conduct (these are civil as well as military in respect of awards 
for bravery), or (11 ) awards that are simply of a commemorative 
kind, though worn as war medals and for the most part given 
to officers and soldiers The more important of these two 
classes will be named Orders given for service are dealt with, 
for the most part in the article Knighthood, but particulars 
are given here of certain distinctively military orders that 
have no knighthood rights and duties, and indeed little meaning 
apart from the deeds or services which led to the award — being 
so to speak, records of the past, rather than badges of a present 
membership Individual decorations for services may be 
classed as (1 ) for gallantry, (11 ) for special merit, and (111 ) 
for long service and good conduct 

1 Indian Order of Merit -Awarded by H E I Company and 

notified by G O of governor general, April 17, 1837 Obverse 
ist Class — A Cxiild Star, in diimeter, in the ccntie, in gold on 
a ground of dark blue enamel, crossed swords within a circle around 
which IS the legend, RE'WARD OF VALOUR, the whole encircled 
by a gold laurel wreath 2nd Class — btar similar to that of ist 
Class, but in silver Wreath and centre as in ist Class 3rd Class — 

Star exactly similar to that of 2nd C lass, but the wreath and centre 
in silver, and dark blue en imel and silver, respectively Reverst 
Engraved ist 2nd and 3rd Class Order of Merit, rcspectivily, but 
the name of the recipient is not engraved on the decor ition when 
issued Ribbon Daik blue, witli red' txiges this decoration is 
to be obtained only by a ‘ consjueuous act of individual gallantry " 
m the field or m tlie attack or defence of fortified places It is 
open to all native olheers or soldiers of the Indian Army, witliout 
distinction of rank or grade Ihe 3rd Class is bestow e<l for tht 
first act of galluitry for whicli the recipient is recommended Ihe 
2nd ClaSvS is given only to those who possess the third, and for a 
second act of conspicuous gallantry The ist Class is given only 
to those who hold the 2nd, and for a third act of bravery A 
recipient of the ch coration xt ctives an additional illowance equivalent 
in the 3rd Class to one third, m the 2nd to two-thirds, and in the 
1st to the whole of the ordmary pay of his rank, over and above 
that pay or his pension Ihc widow (in the case of plurality of 
wives, the first morned) receives the pension of tlie Order for thice 
years after her husband's death 

2 Victona Cross — Instituted by Royal Wirrant, January 29, 
1856 A bronze Maltese Cross, ij in diameter, with, in the 
centre, the Royal Crest (lion and crown), and below it a scroll 


mscribed FOR VALOUR ” There is a bronze laureated bar 
for suspension, connected with the cross by a V Ihe reverse is 
plain, but the name, rank and corps of the recipient are engraved 
on the back of the laureated bar Ribbon Red for the army, 
blue for the navy CUsp For every additional act of bravery 
a chisi), beanng the date of sueh act, may be awarded 

Nothing save the merit of conspicuous bravery " gives claim 
for the decora bon, and it must be evmeed by some signal act of 
valour or devotion to tlieir country ' performed in the presence 
of the enemy ” (Ihe regulation ibilicized was for a short time 
abrogated, but soon restored to force ) The original Royal Warrant 
has been supplemented by various Royal Warrants (Oct 1857, 
Aug and Dec 1858, Jan 1867, Apiil and Aug 1881), and now 
every grade and rank of all ranks of all branches of His Majesty’s 
Forces, British and Colonial, are eligible, with the single exception 
of native ranks of the Indian army, who have an equivalent decora- 
tion in their own Order of Merit, In the case of recipients who 
aic not of commissioned rank, the Cross cairics with it a pension 
oi £io % year, and an additional £S ^ Y^ar for each clasp A larger 
grant is sometimes given to holdcis ol the V C who are in need of 
monetaiy help In all, up to 1904, the Cross was awarded to 521 
recipients (including 15 posthumous awards) 

3 Distinguished Conduct in the Fit Id {Aimy\ — Instituted by 
Royal W ifrint, September jO, 18O2 Obverse A military trophy, 
with in the centre, the Royal Arms (as in the Long Service and 
Ciood Conduct Medals) Reverse mscnbtd “FOR DISTIN- 
GUISHED CONDUCT IN THF EIF I D ’’ Ribbon Three stripes 
equil width, outside reel, centre blue (Plate II) Clasp Royal 
Warrant, 7th of February ibSi, authoiizcd award of clasps for 
subsequent acts of gallantry 

‘ Inelividual acts of tlistinguished conduct in the field in any 
part of Uie world ’’ entitU to tins med il, and only noii-commissioned 
ollictrs ind men of the British forces arc ehgible for the award 
Prior to its institution, distinguished gallantry v\ is rewarded by 
the Mentoiious Service ' medal Single elasjis have been con- 
stantly confericd, and tlure is more than one ease of a lecipicnt 
having e irnt (I two clasps to his medal 

Albert Medal (for saving life at sea) — Insbtuted by Royal 
Warrant 7th of March Gold oval badge, enamelled in clark 

blue, with a monogram comjioscd of the letters V ancl A, inter- 
laced with an anelior erect ill in gold, surrounded with a garter 
in bronze, inscribed in raised letters of golcl TOR GALLAnTRY 
IN SAVING I lEE A 1 Si A, ' an(I surmounted by a representabon 
of the (Town of the prince coiisoit, the whole edged with gold 
Ribbon daik blue, with two white stupes Clasps are awareleel 
for any subsequent acts of biaveiy By a subsetpient Royal 
Wan ant ol the iztli of Apiil 1807 the decor ition was re constituted 
ill two classes is follows ist CUss- J 3 idge precisely as already 
described Ribbon Dark blue, with four white stripes (i| m 
wide) Clasjis As authorized m original wariant 2nd Class — 
Badge exactly similar to that of the ist Class, except that it is 
entile ly woikcd in bronze instead of gold and bronze Ribbon 
Dark blue, with two white stupes Clasps As authorized for 
1st Class 

Ihe decoration is awarded only to those who ‘ have, in saving 
or endeavouring to save the lives of others from shmwrcck or other 
pciil of the sea, endangcicd their own lives “ Tne ist Class is 
conlineel to eases of extreme and heroic daring the 2nel for acts 
which, though great courige may be shown, are not sufficiently 
distinguished to tleserve ” ffie ist Class of the decorabon 

5 New Zealand Cross — ^Instituted by an Order of the gbvemor 
of New Zealand in council, loth of March 1869 bilver Maltese 
Cross with gold star on each of the four limbs and m tlie centre, 
m a circle within a gold laurel wreabi, NEW ZEALAND Above 
the Cross a crown in gold, and connected at the top by a V, to a 
silver bai ornamented with laurel m gold The name of recipient 
IS engraved on re vt rse Width of Cross, ij in Ribbon Crimson 
Clasps Authorized for subsequent acts of valour In authorizmg 
this decorabon Sir G F Bowen, the then governor, went outside 
hib authority but the queen latificd the colonial order in council, 
and intimated ‘ Her gracious desire that the arrangements made 
by it may be considered os established from that date by Her 
direct authority “ It was, however, stipulated that the occasion 
was m no way to form a precedent The award was to be for those 

who may particulaily disbnguish themselves by their bravery 
in icbon, or devobon to their duty while on service,” and only 
local ‘ Mihti i Volunteers or Armed Constabulary ” were to be 
ehgible In ill only nineteen of these decorations were awarded 
No clasps were awarded 

0 Conspicuous Gallantry (Navy) — Insbtuted by an Order of 
the queen m Council, 7th of July 1874 Obverse Head of Queen 
Victoni, by W Wyon, R A (as on China Medal) ^ Reverse A 
laurel wreath, md witlim FOR CONSPICUOUS GALLANTRY 
Above a crown Ribbon Three stripes of equal width, outside 
blue, centre white (Plate II ) Clasps none authorized 

To reward “ acts of pre eminent bravery in Action with the 
Enemy ’ Only petty officers and seamen of the Royal Navy, 


1 Now naval effigy of King Edward VII , as on Transport Service 
Medal 
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and non-commissioned officers and privates of the Royal Marines, i 
are eligible for this decoration Prior to the institution of this 
decoration, acts of gallantry by sailors and mannes were rewarded 
by tlie same medal as that given to the army before the ‘ medal 
for distmguished conduct in the held ” was instituted, viz the 
* Meritorious Service ' medal If the holder be a Chief or hirst 
Class Petty Othcer, or a "sergeant of Marines, Uie award carries 
with it an annuity of ^20 per annum and if a recipient s service 
ends before hii> reaching one ol those ranks, he may receive a 
gratuity of £20 on discharge 

7 Albert Medal (for saving life on Knd) — Instituted by Royal 
Warrant, 30th of April 1877 ist Class— Similar to that of the 
ist Class for saving life at sea, but the enamelling is in red 
instead of blue, and there is no anchor interlaced with the mono- 
gram VA Ribbon Crimson, vith four white stripes Clasps 
for subsequent acts of same chancter 2nd Class — Badge similar 
to that of the 2nd Class for saving life it sci, but the enamelling 
is m red instead of blue , and there is no anchor interlaced with the 
inonogiam V A Ribbon Crimson, with two white stupes 
Clast)!) As authorized for ist Class 

Ihe conditions govermng the award of this decoration are tlie 
same that govern award foh saving life at sea Originally the 
award was restricted to lets of gail.intry performed withm British 
dominions, but this restriction was lemoved by Royal Warrant, 

5 til of June 1905 

8 Dtsttniimshed Cornbut ii tit Field {Colonial) — Instituted by 
a Royal Warrant, 2^th of May 1891, which was later cincellcd 
and supersedcil by Royal Warrant, 31st of May 1895 Obverse 
same as “ Distinguished Conduct in the Field ' (\imy) Reverse 
same as ** Army ^ mcdil, but with the name of tlie colony inscribed 
above the words hor Distinguished Conduct in the huld 
Kibbon Crimson, with a line of the colonial colour 111 the centre 
Clasps Authorized for subsequent acts of valour Cvery colony 
or protectorate having iicrmaneiitly embodied forces diaws up 
regulations to govern the issue of these medals as suit its own 
particular requirements but in all essentials these regulations are 
modelled on those that govern tlic award of the Distinguished 
Conduct m the Field (\rmv) 

9 Conspicuous Service Cross — Instituted b\ an Oidtr in Council, 
15th of June 1901 Silver cross, with tlu reverse side plain on 
th( obverse, in the centre, the Imperial and Koyil C>phcr, £ K 1 
surmounted by the imperial crown Riblxin Ihree strq'ies equal 
width, outside white , centre blue Clasps 2 vone authorized 

This award is to ic cognize Distinguished Service befoie the 
Enemy Its grant is confined to Wariant Officers or Sub 

ordinate Olheers ** of the Royal Navv^ Such, not being of ' lower 
deck rating," are not eligible for the Conspicuous Gallintry 
medal also they by reason of not holding a commission in the 
Royal Navy aie not eligible to any existing Order or Decoration 

10 hdwatd Mtchil — loundecl in i<)o7 to reward acts of courage 
in saving hfc in mines, this nudil w is extended in 1909 (R W 
Dec 3) so as to be awarded to those who in couisc of industrial 
employment endanger their own lives in saving or endeavouring 
to save the lives of othcis from perils incurred in connexion with 
such industrial employment " 

Certain important medals and decorations for saving life 
are not the gift of the Crown Ihese are allowed to be worn 
in uniform on the right breast they are the medals of the 
Royal Humane Society, those given by the Board of Trade 
for gallantry in saving life at sea, the medals of the Royal 
National Lifeboat Institution, those of the Shipwrecked Fisher- 
men and Manners’ Royal Benevolent Society, I loyd’s Honorary 
Silver Medal, Liverpoi)! Shipwrecked and Humane Society’s 
Medals, and the Stanhope Cold Medal 

All these arc suspended from a dark blue nblxiii with the exception 
of the medals of the S E and M Royil Benevolent Society, which 
has a light blue ribbon ind tlic Stinhope Gold Medal, which has 
a broad dark blue centre, edged with yellow, and black borders 
These medals arc usually stiuck in silver or bronze, but occasionally 
gold medals aie awirded The Stanhope Cold Medal is annually 
awarded for the most gallant of all the acts of rescue for which 
the society ha\e awarded medals during the year This award has 
been frequently earned by officers or men of the Royal Navy It 
is, in fact, the ‘ Victoria Cross " of awards of this character 

The following are decorations for special merit — 

I Order of Bvtitsh India — Tnstitutid by General Older of 
f.overnor-Gcncral of India, 17th of April 1837 ist Class — \ 
gold star of tight jxiints radiated, ij in in tliamtter, between 
the two top points the tiown of Fnghnd In the centre, on a 
ground of light blue enamel, a gold lion statant, within a band of 
dark blue enamel, containing in gold letters ORDER OF BRllISH 
INDIA, the whole encircled by a gold laurel wreath The whole 
hangs from tlie ribbon by a gold loop attached by a iing to the top 
of the crown, and is worn round the neck, outside the uniform 
Ribbon Originally sky-blue, changed to crimson 1838 2nd Class — 
Gold star sin^r to that of tne ist Class, but smaller, i J in diameter, | 
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' and witliout the crown The centre also is similar to that of the 
1st Class star, but the enamelhng is all dark blue Suspended and 
worn as m the ist Class Ribbon As in ist Class 

This, the highest nuhtary distinction to which m the ordinary 
course native olfieers of the Indian Army can attain and confined 
to them, IS a reward for long, honourable ind specially mentonous 
service Ihe 1st Class is composed exclusively of officeis of and 
above the rank of Subadai in the artillery and mfantiy, or of 
a coiicsponding rank m the other branches of the service The 
2nd Class is open to all native commissioned officers, irrespecfive 
of their rank Onginally the order was limited to 100 in the 
1st Class and the sime number in the 2nd but it now coinpnses 
215 m the ist Class and 324 in the 2nd Class Glfieers in the 
1st Class are entitled to the title of biidar Bahadur," and receive 
a daily allowance of two rupees in addition to the pay, allowances 
or pension of their rank, while those of the 2nd Class aie styled 
‘ Bahadiii," and receive in (xtra one rupee per diem 
2 Ability and Good Conduct — Instituted m i8|2 Obverse 
A paddle wheel steamship Reverst Crown and anchor, and 
inscribtel, FOR \i 31 LITY AND GOOD CONDUOi Ribbon 
None authorized 

No official documents as regirds the institution of tins decoration 
are now to bt found at the \dimi ilty, but only engmeers were 
eligible for the award, and it earned no giatuity or annuity Only 
SIX were cv( r awarded When, m 1847, engmeers were raised to 
the rank of warrint officers, the issue of this decoration was dis 
eontinuetl It had a ring for susjx^n ion ind was probably worn 
witli the narrow navy blue ribbon of the Eong Set vice and (»ood 
Conduct m( dal of the period 

\ Meritorious Servue {Aimy and Royal Marines) — Institutcil 
by Royal Warrint 19th J>ecc!uber 1845, for army only grant 
extdidtd to Royal Miiintsby Order m Council, 15th January 
1849 Obverse Heu! of Queen Victoria is on China medal ' 
Revdse FOR MLRl 1 ORlOUs SERVICE, within i 1 lurel wreath 
Ribbon Crimson lor aimy (Flate II) navv Hue for Royal 
Marines Only non commissioned officers of or above the rank 
of serge mt are thgible for this decoration It carries with it an 
annuity not cxeee<ling per innum but, as the total sum avail- 
able is strictly limited, the numUr of these medals that is issued 
IS small and a non eoinmissiotu d olfieer who is rt commended may 
hive to wilt many y(ais before his turn cornts and he receives 
the award The (Qualification for recommendation is long, efficient 
and meritorious service, ind need not necessarily although in many 
cases it does include my special display of personal gallantry in 
action For many yevrs tht niditonous service" medal was 
considered to cancel the ' long service md good conduct " medal, 
but by A O 250 of 1902 l 3 oth medals can be worn togctlicr ^ 

\ The Distinguished "^trvice Older (sei KNiniTHOOD) is given 
only to officers (ind naval ind mihtiry otficiils of olfieer rank, not 
including Indnn native officers) for services in war Often it is 
the reward of h tu il conspicuous gallantry under fire, but its Q)urpose, 
IS defined in the Royal Wairant instituting the order, is to reward 
individual insLincis of mtritonous or distinguished service in 
war " and the same document dtelaies that only those shall be 
eligible who have been mentioned ‘ m desjiatches for meritorious 
or distinguished strviee in the field, or before the enemy " In the 
mam, therefore it is awirded for special services in wir and not 
necessarily under fire, md ilthough the services rewarded are as 
X fact generilly icndered 111 action the order is in no sense a sort 
of second class of the Victoria Cross Like the latter, the Dis- 
tinguished Service Order is geneially refcried to by its initials 
S The Royal Red Cross is also an Order Membership is re- 
stricted to women (not neeessanlv Bntish subjects) and is given as 
a reward for n ival or military nursing service Instituted 1883 
(> The haisar i-Htnd Medal is given for public services in India 

7 The Voluntctr Officers* Decoration - Instituted m 1892 An 
oval of silver crosstd at intervals with gold, in the centre the 
monogram V K ind crown in gold Worn from a nng Ribbon 
Dark green 

Ihis decoration was instituted in 1892, and is the reward of 
Iwe nty years' si rvice m the commissioned ranks of the volunteer 
force It !>. gtnerally called the “VD" Since the conversion of 
the Volunteer into thi Territorial Foicc (igoS) it has been replaced 
by niE 1 RRRITORl\L OFFICERS' DECOR AlIONT Officers 
of the Royal Naval Resirve and of the Royal Naval Volunteer 
Reserve are eligible for a similar decoration (19x0) 

8 The Lowg rvite and (rood Conduct {Annv) Medal was instituted 
in 1833 Obvtise \ tiophy of arms ’ Reverse FOR LONG 
SERVICE AND GOOD CONDUCT Ribbon Crimson, as for 
‘ Mentonous Service " medal (Plate II ) 

This» IS a leward for ‘ long service with irreproachable character 
and conduct the (jualifying penod of service being 18 years 


* Now naval effigy of King Edward VII , as on Iransport Service 
medal 

^ Otlier " Meriionous " or " I ong Service " medals worn with 
a crimson ribbon are the former Long Service medal of the H E I 
Company's European troops and the Mentonous and Long Service 
medals of the Indian Native \rmy 
^ Now replaced by mihtary effigy of King Edward VII 
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9 The Long Service and Good Conduct {Navy) Medal was in- 
stituted in 1831 Ribbon Blue, with white edges (Plate II ) 

10 Ihe Volunteer Long Service Medal — Instituted in 1894 
Has a green ribbon Obverse hfhgy of Queen Victoria Reverse 
A scroll within a vsreath, inscribed FOR LONG bLRVICE IN IHl 
VOLUNTEER FORCE Replaced by the lemtortal Long Service 
Medal (1908), of which the ribbon is green with a yellow centre 
and the obverse a bust ot the king Ihe Mthiia Long Service 
Medal (1904) has a light blue ribbon, the Imperial Yeomanry Long 
Service Medal a yellow ribbon, the Honourable Artillery Company's 
Medal a black, red and >ellov\ ribbon All these arc shown on 
Plate II ^ 

11 Ihe Medal for the Be^t Shot in the Army was instituted in 
1869 Obverse Bust of Queen Victoria (now ethgy of King 
Edward VII J Reverse A wingtd Victory crowning a warrior 
Ribbon Rea, with two narrow black stripes on each edge, the 
two black stripes being divided by a narrow white one There is 
also a Best Shot Medal for the Indi ui Native Army, which 
has an orange nbbon 

12 The Modal for Naual Gunnery was instituted in 1903 Ribbon 
Red centre, flanked by two narrow white stripes, two broad blue 
stripes at edges (Plate II ) 

Amongst medals of the last class ina> bi irn ntioncd the Jubilee 
Medals of 1887 and 1897, the Coronation Medal of 1902 the Royal 
Victorian Medal (this, however, is a sort of sixth class ot the Royal 
Victorian Order for which sec Knighthood), and the medals 
awarded for Durbars 

Untied Slates — ^The war medals and decorations of the 
United States, although few m number, are interesting, as 
they lollow a peculiar system in the colours of the ribbons 

The principal military decor ition of the Unite<l States is the 
'* Medal of Honoi, ’ which was founded foi the rcwird ot unusual 
biavcry or special good conduct during the Civil War In its 
present foim it is a five pointed stir, with a medallion m the 
centre bearing a head ot Minerva, ind round it UNITED SIAlhb 
or AMERICA in rchei On each lay of the star is an oak leal, 
and the points themstlves arc trefoil shaped A laurel wreath, 
in green cnimtl, enciicles the whole, and this wieath is surmounted 
by VALOR which m turn is sunnounUd by an eagle that attaches 
the decoration to its iibbun 1 his last is blue, with thirteen white 
stars worked on it in silk Accompanying this decoration there is 
a badge or lajicl button, hexagonal, and inide ol blue silk with the 
thirktn stars in white 

Ihe origmal form of the decoration had no tncircling wreath 
on the rays, instead of the oik-leavts, weie small wualhs of laurel 
and oak, and the design in the central medallion was a hgurc of 
Minerva standing, with hei lelt hind resting mxin a consuls fasces 
and her nglit warding ott with a shield the hgurc of Discord Ihe 
background wa^ formed by thiity four stars Ihc decoration 
was surmounted by a trophy of crossed guns, swords, See , with 
eagle above, and the nbbon was designed of the national colours, 
as follows thirteen alternate red and white stripes, and across 
the nbbon at the top a broad band of blue (pilcwise gules and 
irgent and a chief azure) Ihe riblxin was attaehcel to the coit 
by a chsp badge be iiing two cornucopias and the arms eif the 
US The present decor ilion does not have this badge, but is 
suspended from a concealeel bai brooch 

Anotlui special decoration the Meiit Medal This bears 
on the obverse an eagle, surrounded by the msrnptiou \ IKTV IIS 
LT AVDACIAE MONVMFNIVM ET PKAEMIVM, and on the 
reverse the mseription FOR MhRIl, surrounded by an oak-lt if 
wieath, m the upper pirt of the exergue is UNIIEJ:) SIATES 
ARMY, in the lower thirteen stars Ihc nbbon is red, white and 
blue in SIX stripes, two red stripes divided by a hnc white line 
in the centre two white on cither sielc of the red and two blue 
loriiung the two outer edges 

We come now to the war medals proper, issued gcneially to all 
those who took part in the events eonimemoiated 

The Civil War Medal bears on the obverse the poitrnit of Lincoln, 
surrounded Iw an inscription taken from his famous Gettysbuig 
address— WITH MALICE lOWARDb NONE, WITH CHARI I \ 
lOR ALI On the reverse is the inscription THE CIVIL WAR 
1861 1865, suirouncle*d by a wreath of oak leaves and olive branches 
The nbbon is somewhat similar to that last described the blue 
stnpe however, is in the centre, divided as before by a white line, 
and the red stupes form the outer edges 

Ihe ' Indian Wars Medal is interesting from the fact that its 
reverse was copied on othtr medals, this making it, m a sense, a 
“ general service " medal On the obverse is a mounted Indi in 
in war costume bearing a spear, in the upper part of the exergue 
INDIAN WARS, in the lower a buhalo's skull with arrow-heads 
on either side \\hat we have called the “ general service " design 

’ By Royal Warrant of 31st of May 1895, medals both for 
destinguished conduct in the field and for long service were author- 
ized to be awarded by the vanous colonies possessing regular or 
volunteer troops ' under regulations similar, as far as circumstances 
permit, to those now ranking for Our Regular and Auxxhary Forces 


on the reverse is composed of (a) an eagle perched on a cannon, 
supported by five standards (typifying the five great wars of the 
United States), nfles, Indian shield, spear and arrows, Filmino 
dagger and Cuban machete, (b) below this trophy the words FOR 
SERVICE, (c) in exergue, above, UNITED STATES ARMY, 
below, thirteen stars 

Ribbon of the Indian Medal, vermilion, with deep red edges 

The War with Spam Medal bears on the obverse a castle 
witli two flanking towers, m exergue, above, WAR WIIH SPAIN, 
below, the <late 1898, wuth, on one side of it, a branch of the tobacco- 
plant, and on the other a sugar-cane Reverse As for “ Indian 
Wars Medal Riblxin Centre golden yellow, with two red 
stnpevS close to the edges, the edges themselves being narrow stripes 
of blue 

Ihe ‘ Philippine Insurrection ' Medal bears on the obverse a 
coco nut palm tree, with, on the left of it, a lamp (typifying Fn- 
hghtenment), and on the right a balance (representing Justice) 
This IS encircled by the inscription PHILIPPINE INSURRECTION 
1899 Ihc nbbon is blue, with two red stripes near the edges 
Reverse As 111 Indian Wais ' Medal 

Another medal connected with the Filipino insurrection is the 
so called ‘ Congressional ' Medal, which was designed to commemo- 
rate the participation in the war of regulars and volunteers, North- 
erners and Southerners, side by side On the obverse is a coloui- 
party of infantry with the national flag, the fly of the flag extending 
almost to the edge of the medal Below is the date, 1899, and 
aljove, in a semicircle, PIIILIPPINF JNbURREClION The 
reverse has the msciiplion I OR PATRIOIISM FORTITUDE 
AND LOYALTY, surrounded by a wreath of oak leaves (typifying 
the Nortli) and palm branches (typifying the South) Ihc ribbon 
IS blue, edged by narrow stnpcs of the national colours, the blue 
being nearest the edge and the red nearest the eentre 

The China Relief ' Medal bears on the obverse a Chinese 
dragon, surrounded by the inseiiption CHINA RELIEF EX- 
PEDITION, and at bottom the date 1900-1 Rev^eise As for 

Indian Wars ' Medal Ribbon Lemon yellow, with narrow 
blue edges 

It IS interesting to note that in the rase of two of these medals 
the national colours of the enemy (Spam and China) furnish those 
of the ribbon Ihe national colours adopted by the Tilipmos were 
red and blue, and these also figure, in spite ot their similarity to 
the U S national colours, on the ribbons of the ‘ Filipino ' and 

Congressiontil Medals The Indian riblion is, similarly of the 
colour of the enemy s war paint —vermilion Sec, 1 illustrations 
and further details of all these medals and decorations, Journal of 
the [U S ] Military 'service Institution, Mxy-Jum 1909 Some of 
the badges of membershi]) ot associations of veterans such as the 
Loyil 1 egion are allowed to be worn as war medals in uniform 
1 he Rescue Medal, in gold or silver, is awarded feir bravery m 
saving life by 1 inel 01 sea 

Other Countries — As has been mentioned above, foreign 
decorations for military service usually take the form of Orders 
in many classes Ihtre are, however, numerous long service 
decorations, which need not be specified The most famous 
of the European war and servie t decorations are the Prussian 
Iron Cross, the French Medaille Mihtaire, and the Russian 
St Cicorge’s Cross, all these are individual decorations 

The Iron Cross is given to officers and soldiers for distinguished 
service m w ir It was founded, m the enthusiasm of the War of 
Liberation movement, on the loth of March 1813, and revivcil it 
the outbreak of the War for Unity * against France, r9th of July 
1870 Th( cross IS a Maltese cross of cast iron edged with silver 
The 1813-15 cross! s have the initials F W (Fncdnch Wilhelm) 
in the centre, a crown in the upper limb of the cross and the date 
in the lower Ihose of 1870 have W (Wilhelm) in the centre, 
crown on tla ujxptr and date on the lower limb of the cross Thcie 
are certain distinctions between the Grand Cross, which is worn at 
tht ncek the 1st Class Cross which is worn as an Order suspended 
liom a ribbon, and the 2nd Class Cross, which is worn on the breast 
In 1870 war medals were given, bearing on the obverse a Maltese 
cross supei posed on a many-pointed star, and having in its centre 
1870-1871 within a wreath The reverse has W and a crown, 
with, for combatants, the mseription Dem siegreichen Heere, and 
for non combatants Fur Pfhehttreue %m Kriege, in each case sur- 
rounded by the words Gott war mit uns Ihm <ie% die Ehre Ihe 
award of the Iron C'ross to the rank and file carries with it an allow 
ance of 3-6 m irks monthly (II L 8 , C F A ) 

MEDEA (Gr MT/Seta), m Greek legend, a famous sorceress, 
daughter of Aeetes,^king of Colchis Having been thrown 
into prison by her father, who was afraid of being injured by 
her witchcraft, she escaped by means of her art and fled to the 
temple of Helios the Sun-god, her reputed grandfather She 
fell in love with Jason the Argonaut, who reached Colchis at 
this time, and exacted a terrible revenge for his faithlessness 
(see Argonauts and Jason) After the murder of Jason’s 
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second wife and her own children, she fled from Corinth in her 
car drawn by dragons, the gift of Helios, to Athens, where 
she married king Aegeus, by whom she had a son, Medus But 
the discovery of an attempt on the life of Theseus, the son of 
Aegeus, forced her to leave Athens (Apollodorus i 9, 28, 
Pausanias 11 3, 6-1 1, Diod Sic iv 45, 46, 54“56) Accom- 
panied by her son, she returned to Colchis, and restored her 
father to the throne, of whic h he had been deprived by his own 
brother Perses Medus was regarded as the eponymous hero 
and progenitor of the Medes Medea w as honoured as a goddess 
at Corinth, and was said to have become the wife of Achilles 
m the Elysian fields The chief seat of her cult, however, was 
Ihessaly, which was always regarded as the home of magic 
As time went on her character was less favourably described 
In the case of Jason and the \rgonauts, she plays the part of 
a kindly, good nitured fairy, Euripides, however, makes her a 
barbarous priestess of Hecate, while the Alexandrian writers 
depicted her in still darker colours Some authorities regard 
Medea as a lunar divinitv, but the ancient conception of her 
as a Thessalian sorceress is probably correct The popularity 
of the story of j ison and Medea in antiquity is shown by the 
large imount of literature on the subject The original story 
was probably contained in an old epic poem callccl t/ Mtvua^ 
TToo/ert?, the authorship of wdiich was ascribed to Prodicus of 
Phocaea It is given at some length in the fourth Pythun ode 
of Pindar, and forms the subiect of the Argonatitica of Apollonius 
Rhodius I here is a touching epistle {Medea to Jason) in the 
Heroide^ of Ovid Medea is the heroine of cxtint tragedies 
of Euripides and Senec a , those of Aeschylus and h nnius (adapted 
from Euripides) are Ic’isl Neophron of Sicyon and Melanthius 
wrote plays of the same name Among modern writers on the 
same theme ma\ be mentioned T Corneille, P Grillparzer 
and M Cherubini (opere) 

The death of Glance and the murder of her children by Medea 
was frequently represented in ancient art In the famous 
picture of Tomomachus of Byzantium Medea is deliberating 
whether or not she shall kill hei children, there are copies of 
this painting in the mural dccoritions of Hercuhneum and 
Pompeii 

See Leon Millingcr Mtdtc /tiide sur la litU^ature comparh^ an 
account of Mode i in (rn ek, Roman, middle age and mode rn liteiatuic 
(1898) and the articles in Daicmbcrg and Saglio s 
antiqmth and Koschei s Lex ikon dtr Mytkologic 

MEDELLIN, a cit\ of Columbia inci capital of the department 
of Antiocjuia, 150 m N W of Bogota, on a plateau of the Central 
Cordillera, 482^ ft above sea-level Pop (1906 estimate), 
50,000 Medellin, the foundation of which dates from 1674, 
stands in the valle> of the Porcc, a tributary of the Caiica, and 
is reputed to be one of the healthiest as well as one of the most 
attractive cities of the republic It has a university, national 
college, school of mines and other educational institutions, 
assaying and refining laboratories, a public library and a mint 
The principal industry of the surrounding country is mining, 
ind gold and silver are exported in considerable quantities 
Coffee and hides are also exported, but the tiade of the city 
has been greatly impeded by difficulties of transportation A 
railway from Pueito Berrio, cm the Magdalena, was begun many 
)ears before the end of the 19th century, but political and 
financial difficulties interposed and work was suspended when 
only 43 m were finished Ihe completion of the remaining 
80 m was part of a larger scheme proposed in 1906 for bring- 
ing the Cauca Valley into railway communication with the 
national capital 

MEDEMBLIK, a seaport of Holland, on the Zuider Zee, the 
terminus of a branch railway from Hoorn, 10 J m S Pop 
(1903), 3012 Once the capital of West Lriesland and a pros- 
perous town, many of its streets and quays are now deserted, 
though the clocks and basins constructed at the end of the i6th 
and beginning of the 17th centuries could still afford excellent 
accommodation for many ships Close to the harbour entrance 
stands the castle built by Florens V , count of Holland, m 1285 
It has been restored, and is used as a court of justice The 
West church, formerly called after St Boniface, the apostle of 


-MEDFORD 19 

Germany, was once the richest in Friesland, and belonged from 
an early date to the cathedral chapter at Utrecht, where, until 
the Reformation, the pastor of Medcmbhk had a seat in the 
cathedral It contains the tomb of Lord George Murray t; ) 
Among the public buildings are the town hall (17th century), 
weigh-housc, orphanage, the old almshouse, the house (1613) 
of the Water ( ommissioners, and a large building formerly 
lielonging to the admiral tv and now used as a state lunatic 
asylum 1 here arc many interesting brick houses, dating cKiefly 
from the first half of the T7th lentury, with curious gables 
and picturesque ornamentation, ( ar\ mgs and inscriptions 

MEDFORD, a city, including several villages, of Middlesex 
county, Massachusetts, U S A , on the Mystic River and Lakes, 
5 m N by W of Boston Pop (1900), 18,244, of whom 4327 
were foreign-born, (1906 estimate), 19,974 The city is served 
by the Southern Division and a brine h of the Western Division 
of the Boston ^ Maine railroad, and is c onneeted with Boston 
and neighbouring cities by electric railways The Mystic 
River, i tidewater stream, is navigable for small craft as far as 
the centre of the city There are manufactures of considerable 
importance, including bruks and tiles, woollen goods, carnages 
and wagons, food pioducts, iron and steel building materials 
and machinery 1 he c ity covers a land area of about 8 sq m , 
along the Mystic River, and extending to the hills 1 he western 
portmn borders the Upper and Lower Mystic I akes, which are 
centres for boating In the north-west portion of Medford is 
a part of the Middlesex Fells c heavily wooded reserve belonging 
to the extensive Metropolitan Park System maintained by the 
state 1 he broad parkwav s of this system also skirt the My stic 
Lakes, and here is the greatei part (1907, 267 out of 291 acres) 
of the Mystic River Reservation of the Metropolitan System 
Among the city parks are Hastings, Brooks, Logan, lufts and 
Magoun Within the city limits are some of the oldest and 
most interesting examples of colonial domestic architecture 
in America, im luding the so-called “ Cradock House” (actually 
the Peter lufts house, built in 1677-1680), the “Wellington 
House, built in 16^7, and the ^‘Rojall House ” Ihe last was 
built originally by Governor John Wmthrop fot the tenants 
of his len Hills Farm, and was subseijuentlv enlarged and 
occupied by Lieut -Gov ernor John Usher, and by Isaac Roy all ^ 
(c 1720-1781) and his son, Isaac Roy all, jun 

Medtord has i public library of about 35,200 volumes, housed 
in the colonial residence (reconstructed) of Thatcher Magoun 
The city has also a city hall, a high school and manual training 
school, an opera house, and one of the handsomest armory 
buildings m the country (the home of the Lawrence Light 
Guard), presented by General Samuel C Lawrence (b 1832), 
a liberal benefactor of Medford institutions and the first mayor 
of the city (1892-1894) Ihe Salem Street Burying Ground, 
dating from 1689, is one of the oldest burial-places in America 
Ihc I^Icdford Historical Society maintains a library and museum 
in the biithplace of Lydia Maria Child Medford is the seat 
of Tufts College, planned ind founded as a Universalist institu- 
tion in 18^2 by Hosea Ballou, its first president, and others, 
and nimed in honour of Charles Tufts (1781- 1876), a successful 
manufacturer, who gave the land on which it stands The 
college, which had 1120 students and 217 instructors in 1909, 
comprises a college of letters, a divinity school, and a school 
of engineering (all in Medford), and medical and dental schools 
in Boston, it is now undenominational Among the twenty 
college buildings, the Barnum Museum of Natural History 
(1885), founded by Phineas T Barnum, and the Eaton Memorial 
Library (1907), presented by Mis Andrew Cirnegie in memory 
of her pastor, are noteworthy 1 he college endowment amounted 
m 1908 to Ji>2,3oo,ooo 

Medford was first settled in 1630 A considerable portion 
of its area formed the plantation of Matthew Cradock (d 1641), 
first governor of the Massachusetts Bay Company, who in 1630 
sent out agents to settle his lands John Winthrop’s “ Ten 

' A prominent Loyalist, whose estate was seized during the War 
of independtnee, but was restored to his heirs about 1800 He 
endowed the first professorsiiip of law in Amenca — at Harvard 
College. 
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Hills Farm,’* partly withm the present limits of Medford, was 
settled soon afterwards One of the earliest industries was 
ship-buildin|.(, John Wmthrop’s “ Blessing of the Bay,** built on 
the Mystic m 1631-1632, being one of the first keels laid on the 
continent In 1802 Thatcher Magoun began building sca-going 
vessels, and many of the famous privateers of the War of 1812 
were constructed here By 1845 Medford employed fully a 
quarter of all the shipwrights of the state 1 he mdustr> gradually 
lost Its importance after the introdiK tion of steamships, and 
the last keel was laid in 1873 Another early industry was 
the distilling of rum, this was carried on for two centuries, 
especially by the Hall family and, after about 1830, by the 
Lawrcnc e family, but was discontinued in 1905 The manufac- 
ture of brick and tile wis an important industry in the 17th 
century The Cradock bridge, the first toll-biidge in New 
England, was built across the Mystic in 1638, over it for 
1 50 years ran the princ ipal thoroughfare, from Boston to Maine 
and New Hampshire The course of Paul Revere’s ride lay 
through Medford Square and High Street, and within a halt- 
hour of his passage the Medford minute men were on their way 
to Lexington and Concord, where they took part m the engage- 
ments with the British After the Battle of Saratoga many of 
Burgoyne’s officers were quartered here for the winter The 
Middlesex Canal was opened through Medford m 1803, and 
the Boston & Lowell railroad (now the southern division 
of the Boston & Maine) in 1831 Medford was chartered as a 
city in 1892 

See Charles Brooks, Histovv of iJit Town of Medford (Boston, 1855 
enlarged by J M Usher, Boston, 1880) Hi^torual Register of the 
Medford Historical bocicty (1898 sen) Proceedings of the 2j^tk 
Anniversary of th betthment of Medford (Mc<lfoi<l, 1905) S A 
Drake, History of Middlesex County {2 vols , lesion, 1880), and 
Helen lildcn Wild, Medford in the Revolution (Mt dford, 1903) 

MEDHANKARA, the name of several distinguished members, 
in medieval times, of the Buddhist order The oldest flourished 
about AD 1200, and was the author of the Vinaya Artha 
Samuaaya, a work in the Sinhalese langu ige on Buddhist 
canon hw Next to him c imc Arafinaka Aledhankara, who 
presided over the Buddhist council held at Polonnaruwa, then 
the capital of Ceylon, in 12^0 The third Vanaratrna Mcdhan- 
kara flourished in 1280, and wrote a poem in Pali, Jtna Cartta, 
on the life of the Buddha He also wrote the Payoga Stddfn 
The fourth was the celebrated scholar to whom King Parakrama 
Bahu IV of Cevlon entrusted m 1307 the translation from Pali 
into Sinhalese of the Jdtaka book, the most voluminous extant 
work in Sinhalese The fifth, a Burmese, was called the Sang- 
haraja Nava Medhankara, and wrote in Pah a work entitled 
the Loka Padipa Sara, on cosmogony anil allied subjects 

See the Journal of the Pah Vext 'Society y 1882, p 1880, pp 62, 

67, 72, 1800, p 03, 1890, p 43, Mahdvamsa^ cii \I , verse 85 

(P W R D) 

MEDHURST, WALTER HENRY (1796-1857), English Con- 
gregationalist missionary to China, was born in London and 
educated at St Paul’s school He learned the business of a 
printer, and having become interested m Christian missions 
he sailed in 1816 for the London Mission iry Society’s station 
at Malacca, which was intended to be a great printing-centre 
He became proficient m ATalay, in a knowledge of the written 
characters of ( hinese, and in the colloquial use of more than 
one of its dialects He was ordained at Malacca in 1819, and 
engiged inmissionar\ labours, first at Penang, then at Batavia, 
and fin ill}, when peace was concluded with China in 1842, 
at Sh inghai 1 here he t ontmued till 1856, la> ing the foundations 
of a successful mission His principal labour for several years, 
as one of a committee of delegates, was m the revision of existing 
Chinese vepions of the Bible Ihc 1 esiilt was a version (in High 
Wen-l^rffiwjv^ously correct and faithful to the original With 
wOTSSfehe also translated the New Testament into the 
of Nanking His Chinesc-Enghsh and English- 
Chmesp ?[ictionaries (each m 2 vols ) are still v aluable, and to 
him the British public owed its understanding of the teaching 
of Hun^-Sew-Tseuen, the leader of the Tai-ping rising (1851-64) 
The university of New York conferred upon him in 1843 Ihe 


degree of D D Medhurst left Shanghai m 1856 m failing 
health, and died two days after reaching London, on the 
24th of January 1857 His son, Sir Walter Henry Medhurst 
(1822-1885), was British consul at Hankow and afterwards at 
Shanghai 

MEDIA, the an( lent name of the north-western part of Iran, 
the country of the Medes, corresponding to the modern provinces 
of Azerbaijan, Ardelan, Irak Ajemi, and parts of Kurdistan 
It IS separated from Armenia and the lowlands on the Tigris 
(Assyria) by the mighty ranges of the Zagros (mountains of 
Kurdistan, m its northern parts probably called Choatras, 
Plin V 98), and m the north by the valley of the Araxes (Aras) 
In the east it extends towards the Caspian Sea, but the high 
chains of mountains which surround the Caspian Sea (the 
Parac hodthras of the ancients and the Elburz) separate it from 
the ( oast, and the narrow plains on the border of the sea (Gilan, 
the country of the Gel le and Amardi, and Mazandaran, in 
am lent times inhabited by the lapun) cannot be reckoned 
as p irt of Media proper 1 he greater part of Media is a mountain- 
ous plateau, about 3000^5000 ft above the sea, but it contains 
some fertile plains The climite is temperate, with cold winters, 
in strong contrast to the damp and unwholesome air of the 
shores ot the Caspian, where the mountains are covered with a 
rich vegetation Media contains only one river, which reaches 
the sea, the Sefid Ruci (Amardus), whu h flows into the Caspian, 
but a great many streams are exhausted after a short course, 
and in the north-west is a large lake, the lake of Uriirniah or 
Urmia ^ From the mountains in the west spring some great 
tnbutaric.s of the Tigris, viz the Diyala(Gyndes) and the Kerkheh 
(Choaspes) Tow irds the south-east Media passes into the 
great central desert of Iran, which eastwards of Rhagae (mod 
Rai, near Teheran), in the region cjf the ^‘Caspian gates,* 
reaches to the foot of the Elburz chain On a tiact of about 
150 m the western part of Iran is connected with the east 
(Khoras in, Parthyaea) only by a narrow distru t (Choarenc and 
C omisene), where human dwellings and small villages c in exist 

The people of the Mada, Medes (the Greek form d/f;8oi is 
Ionian for A/a8ot), appear in histoiy first m 8^6 bc, when 
the Assyn in concjucror Shilmaneser II in his wais against 
the tribes of the Zagros received the tribute of the Amad u 
(this form with prosthetic u-, which oc c urs only here, has many 
inalogies in the names of Iranian tribes) IIis successors under- 
took many expeditions agiinst the Medts (Madai) baigon in 
715 and 713 subjee led them “ to the lar mountain Bikni,** i e 
the Elburz (Dem ivend) and the borders of the desert They 
were dividecl into man} districts and towns, under petty’ local 
chieftains, from the names which the Assyrian inscriptions 
mention, we learn that they were an Iranian tribe and that 
they had already adopted the religion of Zoroaster In spite 
of different attempts of some c hieftains to shake off the Assyrian 
yoke (rf tlie information obtained from prayers to the Sun-god 
for oracles against these rebels Knudtzon, Assyrische Gebete 
an den Sonnengoti), Media remained tnbutarv to Assyria under 
Sargon’s successors, Sennacherib, Esar haddon and Assur-bani- 
pal 

Heiodotus, 1 loT, gives a list of six Median tribes (yeW), 
among them the Paraet k eni, the inhabitants of the mountainous 
highland of Paraetaccnc, the district of Isfahan, and the Magoi, 
/ e the Magi ins, the hereditary caste of the priests, who m 
Media took the place of the firc-kindlers *’ (alfiravan) of the 
Zoioastriin religion, and who spread from Media to Persia 
\nd to the west But the Tram in Medes were not the only 
inhabitants of the country Ihc names in the Assyrian inscrip- 
tions pro\e that the tribes in the Zagros and the northern 
parts of Alcdia were not Irani ins nor Indo-Europeans, but an 
aboriginal jiopulation like the early inhabitants of Armcnn, 
perhaps connected with^the mimeious tribes of the Caucasus 

^ Ane Mantiane, Strabo xi 529 Marlianc, Ptol vi 2, 5, 
probably identical w ith the name Matianc , Matienc, by winch 
llcrodotiis 1 189, 202, in 04, v 49, 52 (in 1 72 and vii 72 they seem 
to be 1 different pcopk in Asia Minor), Polyb v 44, 9, Strabo i 
49, 11 73, XI 509, 514, 523, 525, Plin vi 48, designate the northern 
part of Media 
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We can see how the Iranian element gradually became dominant 
princes with Iranian names occasionally occur as rulers of these 
tribes. But the Gelae, Tapun, Cadusii, Amardi,Utii and other 
tribes m northern Media and on the shores of the Caspian were 
not Iranians With them Polybius v 44, 9, Strabo xi 507 
508, 514, and Pliny vi 46, mention the Anariaci, whom they 
consider as a particular tribe, but in reality their name, the 

Not-Anans,” is the comprehensive designation of all these 
small tribes 

In the second half of the 7th century the Medians gained their 
independence and were united by a dynasty ^^hKh, if we ma> 
trust Herodotus, derived its origin from Deioces ), a Median 
chieftain in the Zagros, who was, with his kinsmen, transported 
by Sargon to Hamath (Hamah) in Syria in 715 b c The 
kings who created the Median Empire were Phraortes and his 
son Cyaxares Piobably they were chief tarns of a nomadic 
Median tribe in the desert, the Manda, mentioned by Sargon, 
for the Babylonian king Nabonidus designates the Medians 
and their kings always as Manda The oiigin and history 
of the Median Empire is quite obscure, as we possess almost 
no contemporary information, and not a single monument 
or inscription from Media itself Our princijial source is 
Herodotus, who wrongly mikes Deioces the first king and 
umter of the whole nation, and dates their independence from 
c 710 — le from the time when the Assyrian supremacy was 
at Its height But his account contams real historical elements, 
whereas the story which Ctcsias gave (a list of nine kings, begin- 
ning with Arbaces, who is said to have dtstroyed Nineveh 
about 880 B c , preserved in Diod 11 32 sqq and copied by many 
later authors) has no historical value whatevci, although some 
of his names ma\ he derived fiom local tiaditions According 
to Herodotus, the conquests of Cyaxares were interrupted 
by an invasion of the Scythians, who founded an empire 
in western Ami, which lasted twenty-eight years From 
the Assyrian pi lyers to the Sun-god, mentioned above, we 
learn that the Median dynists, who tried rebellions against 
the Assyrians m the time of Esar haddon and Assur-bani-pal, 
were allied with chieftains of the Cimmerians (who had come 
from the northern shore of the Black be a and invaded Armenia 
and Asi \ Minor), of the Saparda, Ashguza and other tribes, and 
from Jeremiah and Zephaniah wc know that a great invasion 
of Syria and Palestine by northc rn barbarians reallv took place 
in 626 B c With these facts the traditions of Heiodotus must 
in some wa> be connected, but at present it is intpossible to 
regain the history of these times J he only c ( rtam facts aj-e that 
in 606 Cyaxares succeeded in destroying Nineveh and the other 
cities of Assyria (see Puraoribs and DeiocI's) 

From then the Median king ruled over the greatest part of 
Iran, Assyria and northern Mesopotamia, Armenia and Cappa- 
docia His power was very dangerous to their neighbours, 
and the exilccl Jews expected the destruction of Babylonia by 
the Medes (Isa xiii , xiv , \xi , jerem 1 , li ) When Cyaxares 
attacked Lydia, thb kings of Cilieia and Biibylon intcrvt ned and 
negotiated a peace in 585, by which the Halys was established 
as the boundary Nebuehadrezzer married a daughter of Cyi- 
xares, and an equilibrium of the great powers was maintained 
till the rise of Cyius 

About the internal oiganization of the Median Empire wc 
know only that the Greeks derive a great part of the ceremonial 
of the Persian court, the costume of the king, &c , from Media 
But it IS certain that the national union of the Median clans 
was the work of their kings , and probably the capital Eebatana 
{qv^ was created by them 

By the rebellion of Cyrus, king of Persia, against his suzerain 
Astyages, the son of Cyaxares, m 553, and his victory m 550, 
the Medes were subjected to the Persians In the new empire 
they retained a prominent position, in honour and war they 
stood next to the Persians, the ceremonial of their court was 
adopted by the new sovereigns who in the summer months 
resided m Eebatana, and many noble Medes were employed 
as offiuals, satraps and generals After the assassination of the 
usurper Smerdis, a Mede Fravarlish (Pliraortes), who pretended 
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to be of the race of Cyaxares, tried to restore the Median 
kingdom, but was defeated by the Persian generals and executed 
in Eebatana (Darius in the Behistun inscr ) Another rebellion, 
in 409, against Darius II (Xenophon, Hellen 1 2, 19) was of 
short duration But the non-Aryan tribes of the north, especially 
the Cadusians, were always troublesome, many abortive expe- 
ditions of the later kings against them are mentioned 

Under the Persian rule the country was divided into two 
satrapies The south, with Eebatana and Rhagae (Rai), 
Media proper, or “ Gicat Media ” as it is often called, formed 
in Darius organization the eleventh satrapy (Herodotus in 
92), together with the Paneamans and Orthoeory bantians , the 
north the district of Matianc (see above), together with the 
mountainous districts ol the Zagros and Assyria proper (east 
of the Tigris), was united with the Alarodians and Saspinans in 
eastern \rmenia, and formed the eighteenth satrapy (Herod 
111 94, of V 49, 52, v 11 72) When the empire decayed and 
the Carduchi and other mountainous tribes made themselves 
independent, eastern Armenia became a special satrap>, while 
Assyria seems to have been united with Media, therefore 
Xenophon in the Anabasis u 4, 27, 111 5, is, vii 8, 2s, cf m, 
4, 8 sqq , always designates Assyria by the name of Media 
Alcxandci occupied Media in the summer of 330, in 328 he 
appointed \tropatcs, a former gencril of Darius (Arrian iii 
8, 4), as ‘nttrap (iv i8, 3, vi 29, 3), whose daughter was married 
to Perdiccis in 324 (Arrian vii 4, s) In the partition of his 
empire, southern MctJia was given to the Macedonian Peithon, 
but the north, which Uy far off and was of little importance 
for the generals who fought for the inheritance of Alexander, 
was left to Atruputes W^hile southern Media with Eebatana 
passed to the rule ot Xntigoniis, and afterwards (about 310; to 
ScleiKus I, Atropates maint lined himself in his satrapy and 
succeeded in founding an independent kingdom Thus the 
paitition of the country, which the Persian had introduced, 
became lasting, the north was named Atropatene (in Plin 
VI 42, Atiapatene , in Ptokm vi 2, 5, Tropatenc, in Pulyb 
V 44 and 55 corrupted in ra (TarpaTrela Kakov/Meva), ifter the 
founder of the dynasty, i nimc which is preserved in the 
modern Azerbaijan (f Isolde ke, \tropatene,” m Zettschnft 
der deuts(hen morgtnl CHsellschafi, 34, 6c^2 sqcj , and Marquart, 
Eranshahry p to8 sqq The capital was Gazaca in the central 
plain, and the strong castle Phraaspa (Dio Cass xlix 26, Plut 
Anion ^8, Ptol vi 2, 10) or Vera (Strabo xi 323), probably 
idcntkal with the great ruin lakhti Suleiman, with lemims 
of Sassanid fiie-altais and of a liter pilace Ihc kings had a 
stremg and warlike armv, cbpceially cavalry (Polyb v 55, 
Strabo xi 253) Nevertheless, King Artabazanes was forced 
byAntiochus the Gieit in 220 to conclude a chsadvantageous 
tieatv (Polyb v 55), ind in later times the rulers became 
in turn dependent on the Parthians, on Tigranes of Armenia, 
and in the time of Pornpey, who cjefeatecl their king Darius 
(\ppian, Mithr 108), on Antonius (who invaded Atropatene) 
and on Anguslus ot Rome In the tune of Strabo (ad 17) 
the dynisty existed still (p 523), an later times the countiy 
seems to have become a Parthian province 
Atropatene is that country of western Asia which was least of 
all influenced by Hellenism , there exists not even a single com 
of its rulers But the opinion of modern authors that it had 
been a special refuge of Zoroastrianism — is based upon a wrong 
etymology of the name (whu h is faEely explained as country 
of fire-worship ”), and has no foundation whatever There can 
be no doubt that the kings adhered to the Persian religion, 
but it is not probable that it was deeply rooted among their 
subjects, especially among the non-Aiyan tabes 
Southern Mediv remained a province of the Sclcucid Empire 
for a century and a half, and Hellenism was introduced every- 
where “ Media is surrounded eveiy where by Greek towns, in 
pursuance of the plan of Alexander, which protect it against the 
neighbouring barbarians,” says Polybius (x 27) Only Eebatana 
re tame d its old character But Rhagae became a Greek town, 
Europus, and with it Strabo (xi 524) names I^dicea, Apamea 
Ileraclea or Aehais (( f Plin vi 48) Most of them w ere founded 
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by Seleucus I and his son Antiochus I In 221 the satrap 
Melon tried to make himself independent (there exist bronze 
coins with his name and the royal title), together with his brother 
Alexander, satrap of Persis, but they were defeated and killed 
by Antiochus the Great In the same way, in 161, the Median 
satrap Timarchus took the diadem and conquered Babylonia, 
on his coins he calls himself “the great king Timarchus^', 
but this time again the legitimate king, Demetrius I , succeeded 
in subduing the rebellion, and Timarchus was slam But 
with Demetrius I the dissolution of the Seleucid Empire 
begins, which \\as brought on chiefly by the intrigues of the 
Romans, and shortly afterwards, about 150, the Parthian king, 
Mithradates I \ conquered Media (Justin xli 6) From 
this time Media remained subject to the Arsacids, who changed 
the name of Rhagae, or Europus, into Arsacia (Strabo xi 
524), and divided the country into hve small provinces (Isidorus 
Charac ) From the Arsacids or Parthians it passed in \ d 226 
to the Sassanids, together with Atropatene By this time 
the old tribes of Aryan Iran had lost their char u ter and had 
been amalgamated into the one nation of the Iranians Ihe 
revival of Zoroastrianism, which was enforced e\erywherc 
by the Sassanids, completed this development It ^\as only 
then that Atropatene became a principal seat of fire-worship, 
with many fire-altars Rhagae now became the most sacred 
city of the empire and the seat of the head of the Zoroastnan 
hierarchy, the Sassanid Avesta and the tradition of the Parsecs 
therefore consider Rhagae as the home of the family of the 
Prophet Henceforth tlie name of Media is used only is i 
geographical term and begins to disappear from the living 
language, in Persian traditions it occurs under the modern 
form Mdh (Armen Mat, in S>riac the old name Madat is 
preserved, cf Marc^uart, ErandiaJir, 18 seq ) 

For Mahommedan history sec Caliph v re for liter histoiy 
Seljuks and Persia (bo M ) 

MEDIATION (Lat medtus^ middle), in the mternation il 
sense, the intervention of a third power, on the invitation 
or with the consent of two other powers, for the purpose of 
arranging differences between the latter without recourse to 
war Mediation may also take place after war has broken 
out, with a view to putting an end to it on terms In either 
case the mediating power negotiates on behalf of the parties 
who invoke or accept its aid, but docs not go farther Unlike 
an arbitrating power the mediator limits his intervention to 
suggestion and advice His action is liable to be arrested at 
any time at the will of cither party unless otherwise agreed, in 
which case to arrest it prematurely would be a breach of good 
faith Ihe difference between mediation and arbitration may 
be stated in the words of the Digest (lib iv tit 8, ^ 13) 

“ Recepisse autem arbitrium videtur, ut ait Pedius, qui judu is 
partes suscepit finemque se sua sentcntia controversiis imposi- 
turum polheetur Quod si hactenus intervenit ut expenretur 
an concilio suo vel auctoritate discuti litem patcrentur, non 
videtur arbitrium recepisse ’’ 

Some writers distinguish mediation from “ good offices,^’ 
but the distinction is of little practical value We may, if we 
please, regard good offices ” as inchoate mediation, and 
“ mediation ” as good offices brought to the birth Thus wc 
may say that a third power renders “ good offices ’’ when it 
brings the parties together so as to make diplomatic negotia- 
tions between them possible, whilst if it takes an active 
part in those negotiations it becomes for the time being a 
mediator The spontaneous yet successful effort made by 
President Roosevelt in iqot; to bring together the Russian 
and Japanese governments, and to secure their appointing 
delegates to discuss terms of peace, although not strictly 
mediation, was closely akin to it 

‘♦^©f silccessful mediation in the strict sense there have been 
ISifly instances that of Great Britain, m 182 s, between Portugal 
Brazil, of France, in 1849-1850, when differences arose 
Rtween Great Britain and Greece, of the Great Powers, in 
1868-1869, when the relations of Greece and Turkey were strained 
to breaking-pomt by reason of the insurrection in Crete, of 


Pope Leo XIII , in 1885, between Germany and Spain in the 
matter of the Caroline Islands In these cases mediation averted 
war The Austro-Prussian War of 1866, the war between 
Chile and Peru in 1882, and that between Greece and Turke\ 
in 1897, are instances of wars brought to a close through the 
mediation of neutral powers Mediation has also been occrxsion- 
ally employ ed where differences have arisen as to the interpreta- 
tion of treaties or as to the mode m which they ought to be 
carried out as when Great Britain mediated between France 
and the United States with regard to the Ireaty of Pans of 
the 4th of July 1830 In one case at least mediation has been 
successful after a proposal foi arbitration had failed In 184^, 
when war between Spain and Morocco was threatened by reason 
of the frequent raids by the inhabitants of the Rif on the Spanish 
settlement of Ceuta, Spam declined arbitration on the ground 
that her rights were too clear for argument But both she and 
Morocco subsequently accepted joint mediation at the hands 
of Great Britain and France 

The cause of mediation was considerably advanced by the 
Declaration of Pans of 1856 The plenipotentiaries of Great 
Britain, France, Austria, Russia, Sardinia and lurkey recorded 
in a protocol, at the instance of T ord Clarendon, their joint wish 
that “ states between which any misunderstanding might arise 
should, before appealing to arms, have rec ourse so f ir is circum- 
sl mces might allow {en iant que les circonstances V admettraient) 
to the good offices of a fiicndlv powei ’ Article 8 of the Treaty 
of Pans, concluded in the same year stipulitcd that “ if there 
should arise between the Sublime Porte and one or more of 
the other signing powers my misunderstanding which might 
( ndangc r the maintenance of their relations, the Porte and each 
of such powers, before having recourse to the use of force, shall 
alTord the other contracting parties the opportunity of preventing 
such an extremity by means of mediation ’’ These precedents 
(m which it will be seen that “good offices ” and “ mediation ” 
arc used inteichangeably) were followed in the general act 
agreed to at the Conference held at Berlin in 1884-1885, the 
object ot which was to secure religious and commercial liberty 
and to limit warlike operations in the Congo basin 

A special form of mediation was proposed by a delegate 
from the 1 nited States at the Peace Conference held at the 
Hague in 1899, and was approved by the representatives of 
the powers there assembled The clause in which this proposal 
was embodied provided in effec t that, whenever there is danger 
of a ruptute between two powers, each of them shall choose a 
third power to which these differences shall be referred and that, 
pending such reference, for a period not exceeding thirty day« 
(unless the time is extended by agreement) the powers it 
issue shall cease to negotiate with each other and leave the 
dispute entirely in the hands of the mediating powers The 
pcxwers thus appealed to occupy a position analogous to that 
of seconds in a duel, who are authorized to arrange an “ affair of 
honour’’ between their principals Ihis novel device has the 
advantage of toning down, if not of eliminating, personal and 
national prejudices by which controversy is frequently em- 
bittered It also gets over the difficulty, often met with in 
arbitration, of choosing a referee satisfactory to both parties 
I he closer the relations between states become, the more their 
commercial interests are intertwined, the larger the part which 
mediation seems destined to play It is true that states 
which have accepted the intervention of a mediator remain 
free to adopt orrejectany advice he may give, but the advice of 
a disinterested power must always add considerable moral weight 
to the side towards which it inclines (M H C ) 

MEDIATIZATION (Ger Medtatisterun^, from Lat mediatuSy 
mediate, middle), the process by whic h at the beginning of the 
19th century a number of German princes, hitherto sovereign 
as holding immediately of the emperor, were deprived of their 
sovereignty and mediatized by being placed under that of other 
sovereigns This was first done on a large scale in 1803, when 
by a recess of the imperial diet many of the smaller fiefs were 
mediatized, in order to compensate those German princes who 
had been forced to cede their temtones on the left bank of the 
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Rhine to France In 1806 the formation of the Confederation 
of the Rhine involved an extension of this mediatizing process, 
though the abolition of the empire itself deprived the word 

mediatization ” of its essential meaning After the downfall 
of Napoleon the powers were besieged with petitions from 
the mediatized princes for the restoration of their “ liberties 
but the congress of Vienna (1815) further extended the process 
of mediatization by deciding that certain houses hitherto 
immediate {i e Salm, Isenburg, Leyen) should only be represented 
mediately m the diet of the new Confederation On the other 
hand, at Aix-la-Chapelle (1818) the powers, in response to the 
represeiitations of the aggrieved parties, admonished the German 
sovereigns to respect the rights of the mediatized princes subject 
to them Of these rights, which included the hereditary right 
to a seat in the estates, the most valued is that of Ebenburttgkett 
(equality of birth), which, for purposes of matrimonial alliance, 
ranks the mediatized princes with the royal houses of Europe 

See August Wilhelm Ilcfftcr, Die Sonderrechte der Souveranen und 
der Mediatisirten, vormah retch^standtschen Hauser Deutschlands 
(Berlin, 1871) 1 he mediitized families are included in the Almanach 

de Gotha 

MEDICAL EDUCATION Up to 1858 each University, 
Royal College of Physicians or of Surgeons, and Apothecaries^ 
Great Hall in Great Britain and Ireland laid down its 
Britain and own regulations for study and examination, and 
Ireland granted Its degree or licence without any State 
supervision In that year, pursuant to the Medical Act, 
21 & 22 Vict c 90, the General Medical Coundl of Medical 
Education and Registration was established, consisting of 
twenty-three members, of whom seventeen were appointed 
by the various licensing bodies and six by the Crown Ihis 
number was increased by the amended act of 1886 to twentyc- 
nine, three of the six additional members being elected by the 
profession as ‘^direct” representatives Ihe object of the 
act was “ to enable persons requiring medical aid to distinguish 
qualified from unqualified practitioncis ” To this end the 
“ Medical Register ” was established, on which no person’s 
name could be inscribed who did not hold a diploma or licence 
from one or more of the liccnsmg bodies after examination 
By the 1886 act a qualifying examination was defined as an 
examination in medicine, surgery, and midwifery,” conducted 
by universities or by medical corpoiations, of which one must 
be capable of granting a diploma in medic me, and one in surgery 
The Council is authorized to require from the licensing bodies 
information as to courses of study md examinations, and 
generally as to the recjuisiles for obtaining qualifications, ind 
to visit and inspect examinations either personallv or by 
deputy It the visitors think the course of study and exami- 
nation of any licensing body is not sufficient to ensure that 
candidates obtaining its qualification possess the requisite 
knowledge and skill for the efficient practice of their profession, 
the Council, on a report being made, may represent the same 
to the Privy Coundl The Privy Council may, if it sees 
fit, deprive the accused body of its power to grant registrable 
qualifications From this statement it will be seen that the 
powers of the Counc il are limited, nevertheless, by their cautious 
application, and by the loyal manner in which the licensing 
bodies have acted on the recommendations and suggestions 
which have from time to time been made, the condition of 
medical education has been improved, and although there is 
not a uniform standard of examination throughout the United 
Kingdom, the Council has ensured that the minimum require- 
ments of any licensing body shall be sufficient for the production 
of trustworthy practitioners 

One of the first subjects to which the Council applied itself 
was the establishment of a system of examinations in general 
knowledge Such examinations have to be passed before 
beginning medic al study On presc ntation of a certificate to 
the registrars of the Councril, and on evidence being produced 
that the candidate is sixteen yexrs of age, his name is inscribed 
on the “Students’ Register” Ihe subjects of examinations 
are (a) English language, including grimmar and composition 


(marks not exceeding 5 % of the total obtainable in this section 
may be assigned to candidates who show a competent knowledge 
of shorthand), (b) Latin, including grammar, translation from 
specified authors, and translation of easy passages not taken 
from such authors, (<:) mathematics, comprising arithmetic, 
algebra, as far as simple equations inclusive, geometry, the 
subject-matter of Euclid, Books I , II and III , with easy 
deductions, (d) one of the following optional subjects—Grjpek, 
I'remh, German, Italian or any other modern language 
Certificates are accepted from all the universities of Great 
Britain and Ireland, from the leading Indian and colonial 
universities, from government examination boards, and from 
certain chartered bodies The German Abiturienten Examen 
of the gymnasia and rcaZ-gymnasu, the French diplomas of 
Bachelier es Lettres and Bachelier S( lences, and corresponding 
entrance examinitions to other continental universities are 
also accepted 

As regards j)rofcssional education, the Council divided its icsolu 
tions into requirements " md recommendations * the former 
consisting of demands on the licensing bodies, non-compliancc with 
which renders them liable to be repot ted to the Pnvv Council the 
latter arc icgardcd merely as suggestions for the general conduct 
of education and examination Ihe requirements may be sum- 
marized as follows (a) Registration as a medical student (h) 
bive years of bona fide study between the date of registration an<l 
the date of the final examination for any diploma entitling the 
holdei to be rcgisteied under the Medical Acts {c) In every course 
of prolcssional study ind examination tlie following subjects must 
be contained, the Council offering no opinion as to the manner in 
which they should be distnbuteel or combined for the purposes of 
teaching or examination this being left to the discretion of the bodies 
or of the student (1 ) physics, including the elementary mechanics 
of sohds and fluids, and the rudiments of heat, light and electricity 
(11 ) chemistry, including the principles of the science, and the det uls 
which bear on the study of medicine (111 ) element iry biology (iv ) 
anatomy (v ) physiology (vi ) materia medica and pharmaev 
(vii ) j athology (viji ) therapeutics (ix ) medicine including medical 
anatomy and elinical medicine (x ) surgery including suigical 
anatomy and clinical surgery (xi ) midwifery, including diseases 
peculiar to wonun and to new born children (xii ) theory and 
piactice of vaccination (xiii ) forensic medicine (xiv ) hygiene, 
(w ) mental disease (d) The first of the four years must be passed 
at a school or schools of medicine recognized by any of the licensing 
bodies provided that the fust year may be passed at a university 
or teaching institution where the subjects of j>h>&ics, chemistry and 
biology are taught, and that graduates m arts or science of any 
university iccogmzed by the Council, who shall have spent a year 
m the study of these subjects and have passed in them, shall be held 
to have completed the first of the five years of medical study (e) 
1110 study of midwifery practice must consist of three months 
attendance on the indoor practice of a lying in hospital or the 
student must have been present at not less than twenty labours, 
five of which shall have been conducted throughout under the direct 
superv ision of a registered practitioner 

Tht fifth year of study is intended to be devoted to clinical work 
and may be p isscd it any one or more public hospitals or dispen- 
saries, British or foreign recognized by the licensing authorities, 
SIX months of this year may be passed as a pupil to a practitioner 
possessing such opportunities of imparting practical knowledge as 
shall be sitisfactory to the medical authorities Ihis latter method 
IS rarel) tmployed 

The recommendations ” of the Council contain suggestions 
which may or may not be ncted on by the bodies For the most 
part they arc complied with in connexion with the system of practical 
and chmeal teaching 

Ihc Council sitisfics itself that its requirements are acted on, au 1 
that the examinations arc * sufficient by cycles of inspection about 
every five vears The examination of each licensing body is visited 
by an insjicctor who forwards his report to the Council which sends 
each report to the body foi its information and remarks As >ct 
it has nevar liceii the duty of the Council to report to the Privy 
Council that any txamin ition has not been found sufficitnt 

Most universities c xact ittc ndance at more classes than the colleges 
and hills for instance botany and natural history arc taught to 
their students, who are also examined in them But with these 
exceptions the system of professional education is fairly uniform 
Since 1875 attend ince on practical clisses has been called for m 
all subjeeP Under this system the larger classes in which the 
subjects a.rc taught systematically are liroken up, and the students 
arc taught the use of apparatus and the employment of methods 
of investigation and observation Tu tonal instruction is super- 
imposed on teaching by lecture Much the '•ame plan is adopted 
in respect of clinical instruction not only is the student taught at 
the bedside by the lecturer but he receives, cither from the house- 
surgeon or house ph> sician or from a specially appomted clinical 
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tutor, an insight into methods of exammabon of diseases, and learns 
practically the use of the stethoscope and other aids to diagnosis, 
and of surgical and obstetrical instruments In fact, it may be gaid 
that each subject of instruction is duplicated If this is taken into 
account, it must be evident that the time of the student is fully 
occupied, and the bchef is rapidly growing that five years is too 
short a period of study As a matter of fact, the average bme taken 
to obtam a British licence to practise is ^wards of six years The 
probability is that the solution of the difficulty will be found in the 
inclusion of such subjects as physics, biology and chemistry in a 
preliminary scientific '' examination, which may have to be under- 
taxen before registration as a medical student, thus leaving the 
whole live years to be devoted to purely professional study 

The German regulations in regard to professional study are 
few They are those for the Stoats Examerif for which the 
university degree is no longer necessary The regu- 
Oermany lations for the admission of candidates to the Stoats 
Examen are contained m the royal proclamations of the 22nd of 
June 1883 They comprise (u) Certificate of a (ourse of study 
at a classical gymnasium of the German Empire In exceptional 
cases, the same from a classical gymnasium outside the German 
empire may be considered sufficient (For det ills of the couri>c 
of study and examinations, see Minutes of the General Medical 
Council, vol xxvii appendix 3 ) (b) Certificate from a univer- 
sity, certifying i course of medical study of at least nine half- 
years at a university of the German empire {c) Certificate that 
the candidate has passed, entirely at a German university, the 
medical V orprufung, and thereafter has attended for at least 
four half-years the medical studies of a university {d) The 
special testimony of the clinical directors bearing witness that 
the candidate has taken part as Praktikant (clerk or dresser) 
during two half-years at the mediial, surgical and gynieco- 
logical clinics, has himself delivered two cases of labour in the 
piesencc of his teachers or assistant physu lans and has altemLd 
for a half-year as Praktikant the clinu for diseases of the eye 
The medical T orpiufung rcfcricd to is necessary alike for the 
Siaats Examen and the eUgree of Doctor of Medicine ft takes pi ice 
at the end of the second year (fourth *:emei,trf), and includes the 
subjects of experimental physics, chemistry, botany, zoology, 
anatomy and physiology It is conducteel by a lx)ard appointed 
yearly by the Minisltr of 1 ducation 

No one can praclis. medicine »n bianee who does not possess 
the diploma of Doctor of Medu me of a Frcnc h univeisity 1 he 
qualification of Officier de sante is no longer grante I 
France Before he can inscribe as a student of medie.nc the 
applic ant must have obtained the diplomas of Bachelier es httres 
and Bachelief es sciences Although the course of professional 
study may be completed in four years, a longer time is generally 
taken before the student pioeeeds to the final examiuauon for 
the doctor’s degree Lafh year is divided into four tnmestres , 
at each irimesUe the student must make a new inscription The 
irimestres are (i) Novembei and December, 56 days, (2) Janu iry, 
February, March, 86 days, (3) April, Miy, June, 86 days, (4) 
July, August, 36 days Praitically there are no regulations 
determining the division of the various subjec ts, or the number 
of lectures in each course, or requiring the student to attend the 
courses The medical faculty of each university puts before 
the student a scheme recommending a cert un order of studies 
{Division des etudes) for each of the foui years of the medical 
course, and, as a matter of fact, this order of study is enforced 
by the system of intermediate examinations (Examens du fin 
d'annee) All the lec ture courses are free, as also are the climes 
and the hospital service, and there is no system of ascertaining 
the regul irity of attendance at lectures, or of certificate of attencl- 
amc If, however, the student fails to pass the Examen du fin 
dfannee he is debarred from making the next trimestral inscrip- 
tion, and thus loses three months I he lectures are, however, 
closely attended In contrast to the freedom in regard to atten- 
dance on systematic lectures, there are strict direction and control 
Oi^regard to hospital attendance and practical courses The 

P i^nt is requir^ to sign a register ad hoc each time he goes 
ft out From the beginning of the third year, e g from the 
ft quarterly inscription, hospital attendance is enforced till 
encJ of the fourth year No one can renew his trimestral 
ascription without producing a schedule of his last trimestral 


stage, showing that during it he had not absented himself more 
than five times without explanation Practical work is obliga- 
tory during each of the four years 

Besides systematic courses of lectures, Conferences are held by tlie 
assistant professors {agregh) m natural history, physiology, general 
pathology, internal pathology, external pathology At the end of 
the first year the student is examined in osteology, myology and the 
elements of physiology, at the end of the second year, m anatomy 
and physiology in all their branches at the end of the third year, 
in medicine and surgery, at the tnd of the fourth year, an examina- 
tion IS held over the whole held of study 

No one is allowed to enter on the study of medicine without 
passing the Artiurn examen of a secondary school This is the 
equivalent of the Geiman Abiturienten Examen of 
a classical gymnasium After study for two semestres 
an examination must be passed in psychology, logic and history 
The special professional examinations consist of (i) pn liminary 
scientific, in botany, zoology, physics, chemistry, (2) first special 
or professional, anatomy (orally and by dissec tions), physiology 
and pharmacology , (3) second special or professional, written 
examinations in medicmc, surgery, medical jurisprudence, 
practical and oral m operative surgery, in clinical medicine, and 
clinical surgery , ind or il in pathological anatomy, medicine, 
surgery, and midwifeiy The completion of the full medical 
course takes six years, of which the first two arc devoted to the 
study of the naturil scicnie 

\uiHORirrFS — 1 he history of tht tie\ elopmcnt of medic il educa- 
tion from the eirliest times down to 1891 will be found treated of 
generally m Puschmann s Ge^chtcJite des medicim^chen Unterrichts 
(f (ipzig 1889 1905), translated by P H Hire (I ondun, 1891) 
Those desiring more special mfomiation on the subject m regard to 
the details of Biitish institutions shoulcl consult the annals of 
the various universities and eollcgLS ol C u it Britain and Ireland 
I he following works supjdv much interesting information regarding 
Ihe graduil rise md development of tciehing ind examination 
Annals of the Barber Surgeons bv Sydney \oimg (ibgo) History 
of the Royal College of Surgeons of Ireland, bv Cameron (188O), 
I^arly Days of the Roxal College of Ph\sicians of Edinburgh, by Peel 
Ritchie {1899) Historical Sketch of the Royal College of Surgeons of 
Edinburgh by G iirdnei (i860) Memorials of the 1 ai ultv of Physicians 
and Surgeons of Glasgow by Dune in (1896) fhe ^tory of the Untver 
sity of Ldinbw gh , by bn A Giant (1884) UniuersUv of Glasgow, by 
Stewart (1S91) (J Jl 1 ) 


As late as 1880 medical education in the United States was 
in a deplorable condition In the early history of the coiintiy'^, 
before and shortly after the beginning of the 19th 
eenturv, the few medical colleges had shown a dis- 
position to require a libeial cclue ition on the part of 
those who entered upon their < ourses, and some effort was made, 
through the agency of state boards, to control the licence to 
practise But as the countiy in( reased in population and wealth 
preliminary requirements were practic ally abolished, the length of 
the courses given cat h year was shortenetl to four or five months 
or less, and m the second and fin il yc ir theie was simply a repe- 
tition of the (ourscs given dunng tlie fust year This is to be 
attributed mainh to the fact that there w as no general national 
or state supervision of medical tiaining Medical colleges could 
obtain incorporation under slate laws without diffieiilty, and 
brought considerable advantages in the way of prestige and 
increased practice to those com erned That the existence of a 
college depended solely upon the fees of the students encouraged 
the tendency to make both entrance and graduation requirements 
as easy as possible, especially as there was no state supervision, 
and the mere possession of a diploma entitled the holder to 
practise Fortunately, during this period the practical character 
oT the clinical instruction given m the better colleges fitted the 
graduates m some measure for the actual necessities of practice, 
while the good traditions of medicine as a learned profession 
stimulated those who adopted it as a career, so that in the mam 
the body of practitioners deserved and held the confidence and 
respect of the community^ From the middle of the 19th century 
there has been ( onstant agitation on the part of the physicians 
themselves for an improvement in medical education The first 
notable result was an increase in the time of instruction from 
two to three years (Chicago Medical College, 1859, Harvard 
Medical School, 1871), the lengthening of each session to six 
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months or more, and the introduction of graded courses instead 
of a repetition of the same lectures every year The improve- 
ment thus begun became marked during the decade 1890-1900, 
amounting almost to a revolution in the rapidity with which 
the course of instruction was amplified Many factors co-oper- 
ated to produce this result the general development of scientific 
instruction in the colleges and secohdarv schools, the influence 
of the large number of medical graduates who completed their 
training by study in European schools, the adoption by many 
states of stringent regulations regarding the licence to practise 
within their borders, the good examples set by many leading 
schools in voluntarily raising their requirements tor entrance and 
graduation, and, perhaps above all in its general effect, the 
agitation continually maintained by several national or state 
associations which in a measure have excited the general 
regulating ( ontrol that in other countries has been enforced by 
national legislation Among the most influential of these 
assoc lations are the American Medical Association, the American 
Academy of Medicine, the Association of American Medical 
Colleges, the Illinois State Board of Health, and the University 
of the State of New York 

The different states make their own general regulations as to 
the practice of medicine within their borders Certain states 
recognize the medical diplomas granted by other states having 
equivalent standards of examination Such certificates are 
generally required to be (a) of graduation from a reputable 
medical school,” (b) certificates of moral character, (c:) the 
applicant must be at least twenty-one years of age these 
enable the candidate to present himself before the state board 
for the state examination In many states the applicant must 
satisfy the board not onI> as to his professional, but as to his 
general education The standing of the various medical schools 
IS usually left to the state boards, each one determining the 
matter for its own state, conseciucntly a school may confei a 
degree recognized as reputable in several states but not in 
others Only three or four states regulate the (bartering of 
institutions In other stales my body of men may secure 
articles of incorporation ot a college or school by paying the 
necessary state fee, without question as to the ability of the 
incorporator to furnish an education So strong, howevei, has 
been the growth of American publu opinion that a four-years’ 
course of medical training has become the standard in medical 
schools, and in the majority this is in addition to one or two 
years’ training in the natural sciences Theie are some sixty- 
five state boards, and many have adopted strong medical 
practice ac ts 

The standard of preliminary icquircmcnts for entrance to the 
medical schools is being gradually raised, and a large niimboi of 
the states demand a certificate of a high school education, while th( 
colleges comprising the Association of Medical Colleges, which 
numbers more than half the Amencan medical schools, accept as an 
entrance standard a certificate of at least one year's study at i high 
school In the report for 1908 of the United States bureau of 
education of 71 schools, which report the number of thenr students 
having an arts degree, it is slated that a degree was held by only 
15 % of the candidates in medicine These students were mostly 
distnbuted between the Johns Hopkins Medical School (which from 
the date of its foundation m 1893 has only admitted college gradu- 
ates, and has in iddition stipulate d that candid ites shall have a 
knowledge of French and German and have already completed a 
year s training in the natural sciences) , Harvard Medical School 
and Columbia University, and the medical departments of the 
universities of California, Michigan and Chicago (Rush Medical 
College) require on entrance the equivalent of a two years* college 
course, which must include French and German, together with 
physics, chemistry and biology This tendency is in accordance 
with the recommended standard of medical education suggested by 
the Council of Medical 1 dueation and adopted by the House of 
Delegates of the American Medicsl Association, of which the foIloAving 
IS a summary — 

1 {a) The picliminary of a four years* high school education 
or an examination such as would admit to a recognized university 

(b) In addition a year of not less than nine months devoted 
to chemistry, physics and biology and one language (preferably 
French or German) to bo taken at a college of the liberal arts 

2 Previous to entering a medical college every student should re- 
ceive from the state board a “ medical stu(f ent's entrance certificate ** 
to be given on the production of credentials of training as above 


3 Four years of study m a medical college having a minimum 
of a 30-weeks' course each year, with not less than 30 hours' work 
per week 

4 Graduation from college to entitle a candidate to present 
himself for examination before a state board 

5 A satisfactory examination to be passed before the state 
board 

Practically all medical schools admit women but there are three 
separate schools of medicine lor women The Women's Medn^pl 
College of Philadelphia, Pennsylvania Women s Medical College, 
Baltimore, Maryland, New York Medical College and Hospital for 
Women — the last being one of the eighteen homoeopathic colleges 
ol the United States 

VinnoRiTiFS — J M lowei, Contrtbulton‘i to the Annals of Medical 
Progress and Medical hducahon in the United States ^ before and during 
the War of Independence (Washington, Government Printing Office, 
1S74), N S Davis, Hi'^torv of Medical Lducation and Institutions tn 
the United State’; (Chicago, 1851) Contributions to the History of 
Medical Education and Medical Institutions tn the United States 
(Washmgton Government Printing Ofhee, 1877) J B Beck, An 
Historical Sketch of the State of Medicine in tht American Colonies 
(Albany, 1850) Bulletins of the dmerican Academy of Medicine 
(I he Chemical Publishing Company Fasten, Pa), H L Taylor, 

Professional Education in the United States," College Department, 
University ol the State of New York, Bulletin 5^, /Sgg, and Bulletin <?, 
fi^oo Courses of Study in Medical Schools, ' Report of the Com- 
missioners of Education (Washington, 1908) F R Packard, M D 
The History of Medicine in the Untied States (1901), Journal of 
American Medical Assoctalton (Aug 14, 1909) A Flexner, Medical 
Lducation in the U S and Canada (1910) (W H H , II L H) 

MEDICAL JURISPRUDENCE, or Forensic Medicine, that 
branch of state mediCinc which treats of the application of 
medical knowledge to certain cjiicstions of civil and criminal law 
Ihe term '^medical jurisprudem e,” though sanctioned by long 
usage, IS not really appropriate, since the subject is strictly a 
branch of meduine ratlur than of jurisprudence, it does not 
properly include sanitation or hygiene, both this and medical 
jurisprudence proper being distinc t branc hes of state medicine 
The ( onnexion between medicine and the law was perceived long 
before medical junspnidence was recognized, or had obtained a 
appellation It first took its rise in Germany, and more 
tarifily received recognition in Great Britain Forensic medicme, 
or medical jurisprudence proper as distinguished from hygiene, 
embraces all questions which bring the medical man into contact 
with the law, and embraces (t) questions iffectmg the civil rights 
of individuals, and (2) injunct to the person 

I — Quesiions affecting the Civil or Social Rights of 
Individuals 

I Development of the Human Frame — ^The development of 
the physical and mental powers of the human being is a factor 
of great consequence in determining criminal responsibility, 
civil responsibility, or the power of giving validity to ci3^ 
contracts, and in cietermming the personal identity of a living 
person or of a corpse Human life is usually divided into the 
flv^ periods of infancy, childhood, youth, manhood and old age 
Some writers increase the number of these unnecessarily to seven 
periods 

Infancy is the period from birtli till the first or milk set of teeth 
begin to be. shccl —usually alxiut the seventh year During this 
jienod the body increases in size and stature more, relatively, than 
at any other pt nod of existence , and the mental faculties undergo 
great development The nulk teeth, twenty in number, are evolved 
in a definite order, beginning with the central incisors at about six 
months, and ending with the second molars about the termmation 
of the second year From the size and stature of the body, the 
development of th( teeth, and the more or less advanced state of 
ossification or solidification of the bony skeleton, conclusions may 
be drawn a to the probable age of the infant 

Childhood ( xtends from the comm< neement of the shedding of 
the milk teeth to the age of puberty — usually from the seventh to 
the fourteenth or fifteenth year During this period the body 
expands, as well as the bony structures, without any clearly marked 
difference in structure being observable between the sexes except 
as regards the genitals, so tl^t it is impossible to distinguish abso- 
lutely between the male and the female skeleton dunng this period 
The milk teeth are shed, and arc replaced by the second or per 
manent set, tliirty two in number, though these do not usually 
all make their appearance dunng childhood Marked differences 
between the proclivities of tlie sexes are noticeable even at an early 
penod of childhood, and long before the charactenstic functions 
begin to be developed 
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Youth IS marked at its commencement by the changes which occur 
at puberty — the development of the genitals In both sexes, the 
appearance of hair on the genitals, the appearance ol a beard in 
the male, the development of the bre<ists in the female, the 
appearance of the monthly flow in the female, and the abihty 
to secrete semen in the male Marked mental changes now occur, 
and the generativr functions arc perfected Youth tci inmates at 
the age of legal majonty, twenty-one years, or perhaj^s tnc period 
ought tx) be extended to twenty hve years of age, as it is with some 
nations 

Manhood (oi 11 omanhood) is tiie period of perfection of all the 
bodily and mental powers It ctascs in woman with the cessation 
of the monthly flow at about lorty-hvc years of age, but in man it 
often extends to a much later j:>enod of life 

Old Age begins with the decay of the bodily and mental faculties, 
and is charactenzed by wnnkling of the skm, loss of the teeth, 
whitenmg of the hair, and feebleness of the limbs In its later stages 
decay of the mental faculties, deafness, obscurity or loss of vision, 
and bowmg of the spme are added 

2 Duration of Human Life — ^Thc chances of human life form 
an important subject of inquiry, and on deductions from com- 
parisons of birth and death rates is founded the system of annui- 
ties, insurance against loss in sickness, and the insurance of 
li\es Smee the establishment of compulsory registration of 
deaths, our knowledge of the ordinary and extraordinary chances 
of human life has been extended, and surer data are available 
for calculations of probabilities of life, of survivorships, and of 
the payments which ought to be made in benefit clubs (see 
Insurance) 

3 Personal Identity — Where the identity has to be established 
or disproved after long absence, exposure to foreign climates and 
hardships, wounds, &c , the problem has often been extremely 
difficult The data for identifying a person are individual 
and family likeness, stature, the colour of the eyes, peculiarities 
of garb and manner, recollet tion of antecedent events, but more 
especially marks on the persons eithei congenital or acquned 
Such are naem or mother’s marks, scars, and disunited or badly 
united fractures, known to have existed upon the missing person 
(see Identification) In the CAse of the living, identification is 
more often a matter for the police officer than for the medical 
man Bertillon and Galton have each devised methods for the 
identification of criminals (see Anthropometry and tiNCER- 
prints) 

4 Matrtage —Under this head the medical jurist has to deal 
principally with the nubile age, viewed in the light of nature and 
according to legislative cnectments, and with such phvsical cir- 
cumstances as affect the legality of main igts, or justify divone 

In Gnat Britain the age at which the sexes ire first capable of 
propagating the spcucs is later than in more southern climes 
Ordinarily it does not occur before fifteen years of age for the male 
and fourteen for the female, exceptionally it occurs at th( ages of 
thirteen and of twelve (or even less) respectively m the male and 
female By law, nevertheless, parents and guardians may, in England 
at all events, forbid the marriage of young people till the age of legal 
majority Ihc only physical cireumstances which m Great Britain 
form a bar to marriage arc physical inability to consummate, and 
the insanity of one of the parties at the time of marriage Both 
those circumstinces have been pleaded and sustained in the law 
courts In other countnes minor physical circumstances, as disease , 
are held to invalidate marriage 

5 Impotence and Sterility -These are of importance in con^ 
nexion with legitimacy, divorce and criminal assaults Impo- 
tence and sterility may arise from organic or from functional 
causes, and may be curable or incurable Impotence (qv) is 
taken cognisance of by the law courts as a ground of divorce, and 
might, of course, be urged as a defence in a case of rape Sterility 
IS not a ground of divorce, but might be a question of importance 
in (^ses of legitimacy 

6 Pregnancy — ^Tbis subject presents one of the widest fields 
for medico-legal evidence 1 he limits of age between which it is 
possible, the limits of utero-gestation, and the signs of pregnancy 
may all in turn be the subjects of investigation 

The limits of age between which pregnancy is possible are usually 
i|xed by the appearance and cessation of the monthly flow , and these 
ordinanly begin about fourteen and cease at forty-five years of age 
Exceptionally they appear as ear^ as the tenth year, and may not 
cease till the end of the fifth decade of life Cases, however, have 
occurred where a woman has conceived before menstruating, and 
a tew doubtful cases of conception are recorded in women upwards 


of fifty or even sixty years of age The general fact of pregnancy 
being hmitcd by tlic age of puberty on the one hand and the cessation 
of tlie monthly flow— or fifty three or fifty-four years is the extfeme 
limit of age — must be accepted as the safest guide in practice 

The limits of u too- gestation are not in b ngland fixed by legisk 
tion I he French code fixes the extreme limit of three hundred 
days I he ordinary period is forty weeks and a half, or two hundred 
and eighty-threc days from tjic cessation of the last monthly flux 
The limit of three hundred days, as fixed by the French code, is 
perhaps never exceeded, if ever reached The uncertainty of 
females m fixing the exact date of conception has given rise to the 
discnpant opinions of physiologists on the subject It is well 
known, however, that among the highci animals the period is not 
precise, and impregnation and conception need not necessarily be 
coincident 

Ihc signs of pregnancy are of the utmost importance to the 
medical jurist, lie may be called upon to pronounce upon the virtue 
of a female, to sustain or rebut a plea for divorce, to determine 
whether a capital sentence shall be earned out, or to determine 
whether it is probable that an heir w ill be born to an estate Medical 
jurists classify the signs of pregnancy as uncertain or certain, it is 
the formti which arc most regarded by the pubhe, but the latter 
die alone of probative value to the jurist fhc usual and uncertain 
signs are the cessation of the monthly flow, nausea, sickness, a 
darkening of the areola and tlie formation of a secondary areola 
around Iht nipple, tnlargemcnt of the breaf-ts, increased size of the 
abdomen, the formation of a tumour m the womb, quickening, and 
the motions of the foetus Also uncertain arc the uterine souffle, 
which IS a peculiar soft sound heard over the abdomen and syn 
chronous with the maternal pulse and ballottement or the exanuna 
tion for a floating tumour in the abdomen between tlie fifth and eighth 
months of pregnancy Ihc certain signs of pngnancy are the 
foehil limbs palpated through tht ibdomcn by thf physician, tlie 
pulsations ol the fot tal he irt heard by means of the stethoscope, 
the pulsations being much quiekei and not synchronous with 
the maternal pulse This lattei is applicable before the fourth 
month ol gestation 

7 Partuniion —The tmmtnena of the process of parturition 
IS of comparatively little interest to the medical jurist, but the 
signs of recent delivery are all-important These signs are the 
bruised, swollen, and lacerated state of the external genitals, 
relaxation and dilatation of tht vagina and womb, the existence 
of a peculiar v iginal discharge known as the lochia, a relaxed and 
fissured condition of the abdominal walK, a peculiar aspect of 
the counten incc, and the distended state of the breasts due to the 
secretion of milk The lochial discharge is the most character- 
istic sign All the signs may disappear within ten days of 
delivery, though this is not usual 

Connected with partuniion, the question of viability (potentiality 
for life) of the child is not uniinjxDrtant After tlic intra uterine 
age of seven months is icachcd i child is certamU viable The 
penod it which the loetus becomes viable cannot be stated with 
certainty, but five calendar months, or one hundred and fifty days 
is pcrhips the ntaresi approximation Ihi viability of a child is 
jiulged b\ its si/e and weight, its general state of development, the 
state of thi skin, hau, and nails, its strength or feebleness, the ability 
to ciy and its power of taking maternal nounshment The question 
of viability has imjxirtimt bearmgs upon the crime of infanticide 
In the case of succession to projx^rty the meaning of “ born alive 
IS difterent from the meaning of the same expression as used respect 
ing infanticide In questions of tenancy by the curtesy (q v ) it has 
beta decided that any kind of motion of the eliild, as a twitching 
and tremulous motion of the lips, is siiflicient evidence of hvc-birth 
By the French code , however, no child tint is born alive can inhtnt, 
unie s it IS l)orn viable As regards infanticide, proof of a conclu 
sive separate existence of the child is demanded before livc-birth ls 
admitted 

Thv subject of superfoetation and superfecundatton, or the ixissibility 
of two conceptions liaving occuried resulting in the birth of twms 
with a consiaerable intervening mterval, is obscure and has given 
rise to much controversy There is much , however (e g the existence 
of a double or bifid uterus), to countenance the view that a double 
conception is possible 

8 Monsters and Hermaphrodites — To destroy any living 
human birth, however unlike a human creature it may be, is to 
commit a crime Blackstone states that a monster which hath 
not the shape of mankind hath no inheritable blood, but the law 
has not defined a monster, nor what constitutes a human form 
The same author states that if, m spite of deformity, the product 
of birth has human shape, it may be an heir Hermaphrodites 
are beings with malformations of the sexual organs, simulating 
a double sex Physiologists do not admit, however, the existence 
of true hermaphrodites with double perfect organs, eaj^able of 
performing the functions of both sexes 
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9 Paternity and Affiliation —These are often matters of great 
doubt A considerable time may elapse between the absence or 
death of a father and the birth of his reputed child As has 
already been said, three hundred days is the utmost limit to 
which physiologists would extend the period of uteio-gestation 
This subject involves questions respecting children horn during 
a second marriage of the mother, posthumous children, Viastard) , 
and alleged cases of posthumous children 

10 Presumption oj Survivor ^hp —When two oi rnoie persons 
perish by a common acc ident, when a mother and her new-born 
child arc found dead, and in a few analogous cases, important 
civil rights may depend upon the question which lived the hmgest , 
and great ingenuity has been displayed in elucidating the disputes 
which have arisen in the law courts in such cases 

IT Maladies exempting from Discharge of Public Duties 
frequently demand the attention of the medical man He may 
bo called upon to decide whether a man is able to undertake 
military or naval service, to act as a juryman without serious risk 
to life or health, or to attend as a w itness at a trial 

12 Feigned and Simulated Diseases often require much skill 
and ( aution in order to detect the imposture 

13 The Signal of Death — The determination of the actual 
existence of death assumes a certain importance in tropical 
countries, where the necessity for speedy interment may involve 
a risk of burial alive Sik h an accident cannot well occur where 
a medical man confirms the existence of death, and in the United 
Kingdom, where burial rarely takes place before the lapse of 
forty-eight horns, such changes usually oc( ur in the body as to 
render any error practically impossible Within a varying 
period, usiull> not more than twelve hours, the body becomes 
rigid, owing to the development of rigor mortis or post mortem 
rigidity Ihe blood, which during life is equally distnbuted 
thioiighoLit the body, giavitates to the most dependent parts 
and develops a discoloration of the skin which is known as 
post mortem lividitv or post mortem staining At a variable 
pe\ lod of time, dependent on the ( ause of death, also the tempera- 
ture and moisture of the air to which the body is exposed, de 
cDinposition or putrefaction sets in These changes aftei death 
arc of great importance, not only as iffording certain proof 
of death, but also because they furnish valuable information 
as to the probable time at which it occurred, and from the 
fact that thc\ mav alter or destroy evidenu is to the cause ot 
death 

14 Insanity or Menial Alienation — A medical man mav be 
lequired to give evidence in any of the law^ courts, c ivil, c nminal 
or ecclesiastical, before commissions de lunaiico tnqmrendo, or 
before a magistrate, as to the sanity or insanity of an individual, 
and he may have to sign certificates of unsoundness of mmd with 
the view of providing for the safe custody and proper treatment 
of a lunatic Hence he must be familur with the chief forms 
of insanity (see Insanity), and be able to distinguish and treat 
each of these He will also he required to detect feigned insanity, 
md to examine persons charged with crime with the view of 
preventing real lunatics from being treated as ciiminals 

I —Injuries to the Person 

1 Defloration — Ihe signs of defloration ire obscure and 
uncertain, and it is rather by the coexistence of seveial of the 
usual marks than the existence of any one sign, that any just 
conclusion can be arrived at 

2 — This crime consists in the carnal knowledge of a 
woman forcibly and against her will The proofs of lape apart 
from the consistency of the woman’s story, mainly depend on the 
presence of marks of violence, stains, &c In all charges of rape, 
the woman and her assailant should be examined as soon as 
possible by a medical man, but such exammation, it is important 
to remember, can only be carried out with the free consent of the 
party to be examined It is to be noted that according to English 
law the slightest degree of penetration is sufficient to constitute 
the enme of rape 

3 Mutilation • — This may consist m the cutting or maimmg of 
any member, castration is the most important, and perhaps but 
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rarely effected as a crime Sclf-mutilation, givmg rise to false 
accusations, is occasionally resorted to 

4 Criminal Abortion — This crime consists in unlawfully 
procuring the expulsion of the contents of the gravid uterus at 
any period short of full term It must be noted that while this 
definition may be held to recognize the induction of premature 
labour by medical men in certain circumstances, yet, when the 
operation is necessary, a medical man should always protect 
himself from possible misconstruction of his action (i e criminal 
intent) by having a consultation with another prac titioner The 
means employed in criminal abortion to procure the desired 
result may be classed under three heads (i) general violence to 
the body, (2) administration of drugs supposed to have aborti- 
facient qualities, (3) instrumental interference with the contents 
of the uterus Among the drug^ frcquentl} employed for the 
purpose, although by no means alwa)s successfully, are ergot, 
strong purgatives, iron, rue, pennyroyal savin 

5 Homicide — ^The legal sense of the term homicide excludes 
such injuries as are the result of either accident or of suicide It 
embraces murder or wilful homicide, manslaughter or culpable 
homicide, casual homicide, and justifiable homicide 

Ordinary homicide may be accomplished by several modes 
that may sometimes be ascertained b\ examination of the body, 
eg poison 

As a preliminary m all cases of homicide, it is the duty of the 
medical jurist in the first place to ascertain the fact of death, and 
to distinguish between real and apparent death, and then to 
determine, if possible, the period at which death took place 

Infanticide, or child murder, is by the British law treated with 
the same seventy as the murder of an adult Indeed infanticide 
as a crime distinc t fi om murder has no legal recognition Practi* 
tally this seventy defeats itself, and hence an alternative charge 
of concealment of birth in England, or concealment of pregnancy 
in S( otl \nd, is usually preferred in such cases 

Tlu jniqiiitv of the old law which tlircw the onus of pnx>f of still- 
birth on the mother now no longer exists, and the law demands 
strict pi oof of live birth at tlu hands of the prosecution Hence 
the subject involves mcc points of forensic medicine The child 
must l>c proved to have arrived «it the period when there was a 
probability of its living (proof of viabiht\) and as the establishment 
of rcspuratiun is ncccss<iry to prove live birth the evidences of this 
act must be carefully investigated the size and ixjsition of the 
lungs, and the state of the vessels concerned in foetal eireulation, 
must be carefully noted Ihc loctal lungs are dark, dense and Uver- 
Uke m appearance and consistence, ind sink when immersed in 
water, whilst the fully respired lungs arc rosy, marbled, and soft 
and crepitant when handled Minor degrees of respiration are 
iceogni/ed by the apjKiar ince of little groups of dilated air- vesicles, 
and by the f vet that, il though the lung^j i w hole may bink in water, 
ccrtim yx>itionb of them, into whieh revspircd air lias penetrated, 
floit m water evtn eftcr subjection to firm pressure in tlie hand 
Care must be taken, nevertheless, to exclude buoyancy of the lung 
clue putiefaction, in this case the air may be expelled by gentle 
pressure, anel the previously buoyant portion of lung now sinks in 
witer It IS impossible, however, to distinguish certainly between 
i lung niturally inflated and one arlihcially msufflated 

It must be borne in mind that, il though live birth cannot be 
dflirmed m the absence of signs of respiration, the presence of these 
signs is not proof of hve birth in tlic legal sense of the term The 
law deuiands for live birth a separate existence of Uie child after 
delivery and bn athmg in ly take place whilst the child is still either 
wholly or partially within the m iternal passages, and m some special 
cases whilst still within the uterus itself 

When pioofs of respiration — it may be to such an extent as to 
leave no cloubt is to live birth — have been found, tlic cause of death 
IS tlien to be mccsti^tcd Wounds, and other forms of iiuury, 
must be sought for There may be signs of strangiilalion, suffoca- 
tion, puncture of the fontanclles and consequent injurv to the brain, 
tlie adinmistration of a poison, or other means of procunng death 
It must be borne m luina that some of these causes may be Drought 
about by ouussion, or even by aecidenf Thus strangulation may 
inse from mtural and unrelieved pressure of the navel-stnng on 
the neck of the child suffocation from mimtrsion of the face of the 
ehdd in the maternal discharges, or by pressure of clothes on the 
mouth Death may result from haemorrhage through neglect to 
tie the navel string, or th( infant may ptrish from exposure to cold 

In tlie case of exposed mfants it is important to aseertam the real 
mother As such exposure usually takes place soon after birth, 
companson of the age of the infant with the signs of recent 
delivery in the suspected mother is the best method of proving the 
relation. 
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Death from Asphyxia — Among the forms of violent death due 
to this cause are drowning, hanging, strangulation, garotting, 
smothermg, suffocation from choking, mechanical interference 
with the expansion of the chest walls, as when persons are crushed 
together during a panic in a fire, breathing poisonous gases, such 
as carbonic acid or carbonic oxide Suicide and accidental 
death from these causes are still more common 


Drowning is thought to jiroduce death occasionally by the sudden 
ness of the shock causing suspension of the functions of circulation 
and respiration — by shock without a struggle The usual mode of 
death api>ears, however, to be by the circulation of imoxygcnatcd 
blood through the brain acting as a poison upon that organ and 
this is attended with all the phenomena of asjihyxia, as in suiiocation 
The phenomena attending asphyxia irc as follows As soon as the 
oxygen in the arterial blcx)d, through exclusion of air, sinks below 
the normal, the respiratory movements grow deeper and at the 
same tunc more frequent both the inspiratory and expiratory 

C hases are exaggerated the supplementary respiratory muscles arc 
rought into pi ly, and the breathing becomes huiried As the 
blood becomes more and more venous, the re'>pirator\ movements 
continue to me reuse Ixith in force and frequency vciy soon the 
expiratory movements become more marked than the inspiratory, 
and every muscle which can in any way assist in expiration is brought 
into plav Ihe orderly expiratory movements culminate in ex- 
piratory eonvulsioiis thc*se violent efforts speedily exhaust tin 
nervous system, and the convulsions suddenly cease and are followed 
by a period of calm The calm is one of (xhaustion all expiratory 
active movements have ceased, and all the muscles of the body aie 
flaccid and quiet But at long intervals lengthened elcep inspiratory 
movements take place then tliese movements become less frequent, 
the rhythm becomes irregular, so that each breath becomes i more 
and moie prolonged gasp, which becomes at last a convulsive stretch 
mg of the whole body and with extended limbs ind a straightened 
trunk, with the head thrown back, the mouth widely open, the face 
drawn and the nostnls dilated, the last breath is taken the above 
phenomena are not all observed except in cases of sudden and entire 
exclusion of air from the lungs In slow asphyxia, where the supply 
of air IS gradually diminished {eg in elrowmng), the ])hcnomcna 
arc fundamentally the same, but with minor diflcrenees The 
appearances of the body after death from drowning are vaiious 
There miy be pallor of the eountenanee, or tins may be livid and 
swollen Ihe air passages au hlkcl with fiothy mucus, and then 
may be water m the stomach The cnels of the fingers aie often 
excoriated from grasping at objects and weeds, , are sometimes 
found grasped in the hands Ihc distinction between murdci and 
suicide by drowning c in rarely be made out by examination of the 
body alone, and is usually decided from collateral eircumstances 
or marks of a struggle ^ttentlon must al a) be paid to the existence 
of wounds on the body, marks of str ingulation on the neck, anel the 
like 


Hanging may result in death from asphyxia, or, as is more paiticu 
lady the case in judicial hangmg, some injury is inflicted on the upper 
portion of the spinal corel, resulting in instant death Ihc ordinary 
appearances of death from isphyxia may be found dark fluid blood, 
congestion of the brain, intensely congested lungs, the riglit cavities 
of the heart full and the left compirativt ly empty of blood, and 
general engorgement of the viscera Lcchymosis may be found 
beneath the site of the cord, or a mere parehmenty appearance 
There may even be no mark of the cord visible The mark, when 
present, usually follows an oblique course, and is high up the neck 
The fact that a body may be susf>ended after death, and that if this 
be done speedily whilst the body is still w arm there may be a post- 
mortem mark undistinguishable from the mark observed in death 
from hanging, must not be forgotten 

Suffocation may occur from the imjiaction of any substance in the 
glottis, or by covermg uj) the mouth and nose It is frequently of 
accidental ongm, as when substances become aecicU n tolly impacted 
m the throat, and when infants ire overlaid The phenomena are 
those of pure asphyxia, which have already been detailed On jxjst 
mortem ex immotion the surface of the lungs is found covered with 
minute extravasations of blood, known as punctated ccchymosis 
Strangulation may be accomplished by drawing a cord tightly 
round the neck, or by forcibly compressing the windpipe (throttling) 
Hence there may be either a circular mark round the neck, not so 


oblique as after hangmg, or the marks of the fingers may be found 
about the region of the larynx 1 he cartilaginous structures of the 
larynx and windpipe may l)e broken The mark of the ligature is 
often low%)WT) in the neck The signs of asphyxia are present m 
a mark«'fl|fegree 

United Kingdom this last form of death 
ufflmJraSits accidentally from an escape of lighting gas, the danger 
h&^SfiSftnuch increased in many towns owing to the addition of 
carBiiretted water gas to the ordinary supply Carbonic oxide 
gas IS contained in ordinary lighting gas to tne extent of about 
6 to 8 %, and is extremely fatal when inhaled Carburetted water- 
gas contains about 28 %, and when mixed with ordinary lighting 
gas the percentage of carbonic oxide is thus very much increased 


^ 3 a mode of assassmation it is seldom employed, but is frequently 


resorted to on the continent of Europe by suicides, charcoal fumes 
bemg commonly used for the purpose 

6 Death from Starvation — Cases occur m which it is important 
to distinguish this from other modes of death In such cases the 
skin becomes harsh and dry, and may acquire a peculiar odour, 
the subcataneous fat disappears, the gums shrink away from the 
teeth, the tongue and mouth l3ecome dark-coloured and dry, 
the eyes are bloodshot, the intestines become thin and their 
coats translucent, the gall-bladder is distended The period of 
total abstmenre from food required to kill an adult is unknown, 
and greatly depends upon whether there be access to liquid In 
some cases persons have been able to subsist on little or no 
nourishment for long periods, the body being m a state of 
(jLiasi-hibcrnation 

7 Death from Extremes of Finiperature — (1) Death from cold 
IS not often observed in the British Isles A portion only of the 
bod> , cis the extremity of a limb, may perish from extreme cold 
After the first sensation of tingling experienced on cxposuie to 
severe cold, loss of sensation supervenes, with languor and an 
irresistible propensity to sleep The tendency to this forms an 
extreme danger in such cases (2) Death from extreme heat 
usual)} occurs in the form of burningand scalding, attended with 
destiuclion of a large poi tion of the cutaneous stria tures Here 
the cause of death is obvious The human body is capable of 
exposure to very hot air — is seen m Turkish baths — for a 
considerable period with impunity Sunstroke is a cerebral 
affection brought on by too great exposure to a hot atmosphere, 
especially whilst undergoing fatigue 

8 Death by lightning — Lightning or in cleitru (urrent may 
cause instant death No visibk marks of the effects of the 
electiK c 111 rent may be left, or the body may be singed or 
discoloured, or the skin may be perforated at one or two spots 

9 ln]uries or Wounds — Ihese include m a meduo-legal sensi 
not only those charai tciized is incised, punctured, contused, 
lacerated, stab wounds, Imt also burns, injuries pioclucccl by 
firearms, fractures, disloc itions, &c One of the chief questions 
whic h have to be decided in all forms of violent death is whether 
It was the result of accident, suicide or murder In cases of 
fatal wounding, among the points to be noted, which will help to 
decide the c^uestion, are the situation, direction and extent of the 
wound, the position in which the body and iny weapon may be 
found, tc:)gcther with the presence and distribution of any blood 
marks and the signs of a struggle In wounds c luscd by fire- 
arms the injury, if sun idal, is usually situated in a vital and acces- 
sible part of the body, the temple, mouth, and chest being the 
favourite siluaticms, but such an injury also presents, as a rule, 
the ( harae tensile appeal ances resulting from the discharge of 
the weapon close to the body, viz besides the wound of entrance 
of the bullet, there are singeing of the cuticle and hair, and 
blackening of the area immecliately surrounding the wound, from 
particles of uneonsumed powder being driven into the skm and 
from the smoke of the discharge These effects are naturally 
not produced when the weapon is discharged at a distance exceed- 
ing 2 or 3 ft , as usually happens in cases of homicidal shooting 
Ihcy may also be wanting m undoubted suicidal wounds 
produced by revolvers and cartridges filled with amberite or 
other smokeless powders Death from burning is generally 
accidental, very rarely suicidal, and when homa idal is usually 
employed to conceal traces of other violence inflicted upon the 
body In large c onflagrations death is not always due to burning 
Charred bodies may be found presenting various injuries due 
to the fall of beams, crushing, the trampling of others trying to 
escape, &e , or fractures and lacerations may be due simply to 
the action of the heat Death may result from such injuries, or 
from suffocation by the gases of combustion, before the victim 
IS affected by the actual fire Spontaneous combustion of the 
body has been stateckto occur, but the evidence upon which the 
cases rest is not well authenticated 

Punctincd wounds or stabs require minute attention, for there 
have been instances in which dcatn has been produced by an instru- 
ment >0 small as a pm thrust into a vital part Wounds of the head 
are always dangerous, especially if the blow has been severe The 
person so wounded may die without division of the skin, or fracture 
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of the bones, as happens m what known as concussion of the brain 
Contusions wluch ao not divide the skin may fracture the skull, 
or the inner table of the skull may be fractured without the outer 
being broken or depressed Even wounds of the scalp may prove 
fatal, from inflammation extending towards tlie brain Punctured 
wounds of the head are more dangerous than cuts, as more likely 
to excite fatal inflammation When the bram and its membranes 
are mjured, all such wounds arc generally fatal Wounds of the 
face or organs of sense arc often dangerous, always disfigunng, and 
productive of serious inconvenience Wounds of the neck are always 
serious wherever more Uiaii the skin is divided The danger of 
opening large blood-vessels, or wounding impoitint ntrves, is 
imminent even the division of a large vein m the neck has proved 
immediattly fatal, from the entrance of air into the vessel, and its 
s|)ccdy conveyance to the heart A blow on the neck has mstantly 
proved fatal from injury to an important nerve, generally the 
pneumogastnc or tlie sympathetic Dislocations and fractures of 
the bones of the neck prove mstantly fital Wounds of the chest 
are always senous when the cavity is penetrated, though persons 
may recover from wounds of the lungs, and have even survived 
for some time considerable wounds of the heart This last is an 
imixirtant tact because we are not alw lys to consider the spot whcic 
the body of a person killed by a wound of the heart, and apparently 
remaining where he fell, is found as that m which the fatal wound 
was inflicted Instances have occurred of persons surviving severe 
wounds of the heart for several days Broken ribs are never without 
danger, and the same may be said of severe contusions of the chest, 
from the chance of inflammation extending inwards Wounds 
penetrating Ixith sides of the cht stare gcnerilly considered as f itU, 
but jxissibly thtre may be recovery from such Wounds of the 
abdomeny when they do not completely penetrate, may be eonsidered 
is simple wounds, unless when inflicted with great force , so as to 
bruise the contents of the abdomin d cavity in that case they in ly 
produce death without breach of surface, from ruptureof some viscus, 
as sometimes happens from blows or kicks uixm the belly Wounds 
injuring the peritoneum are highly perilous^ from the risk of severe 
inflammation Wounds of the stomach or intestines, or of the gall 
bladder, generally piovc mortil, from the effusion of their contents 
into the peritoneal cavity jiroducmg fatal luflirnmation Wounds 
of the liver, spleen or kidneys are generally soon mortal^ from the 
gn at vascularity of those organs Wounds of the extremities, when 
fatal, may generally be considered so from excessive haemorrhage, 
from the consequences of inflammation and gangrene, or from tne 
shock to the system when large portions of the limb are forcibly 
removed, as in accidents from machinery, and in wounds from 
firearms 

Blood Stains — The examination of blood stains is a frequent 
and important operation in criminal charges Blood slams when 
fresh and abundant can be recognized without difficulty, but 
when old, or after being acted upon by certain substances, their 
identity is not rcadih determined 

The tests which may be applied to a suspected stain consist of 
(i) The microscopic test A j>ortion of the stain is soaked in a drop 
of some fluid which will soften and cause separation of the dried 
blood corpuscles without altering their charactenstie appearance 
Such fluids are solutions of glyccnnc ind water of a specific gravity 
of 1028 or 30 % caustic potash 1 he recognition of blood corpuscles 
affords evidence of the nature of the stain (2) Chemical tests (a) 
Heat applud to i solution obtained by soaking some of the stained 
fabric in cold w it< r A blood solution is red, and loses its red colour 
on ajiplication of heat, while at the same time a buff coloured pre- 
cipitate IS formed {b) On applymg a drop of freshly prepared 
tincture of guaiacum and then some ozonic ether or peroxide of 
hydrogen to the stain, a blue colour is obtained if blood be presc nt 
Many other substances, however, give the same reaction {c) If, 
even to the smallest particle of dried blood, a fragment of common 
salt and some glacial acetic acid be added, and the litter is then 
heated to ebullition and allowed to evaixiratc away, small brown 
rhomboid crystals — haemm crystals— -will be found to have formed, 
and they can be lecognized under the microscojie (3) Spectroscopic 
test A solution of blood obtained from a stain will snow a spectrum 
having two dark bands between Fraunhofer's lines D and E (oxy- 
haeinoglobin) On adding ammonium sulphide to the solution 
the haemoglobin is reduced and only one broad dark band is seen 
(reduced haemoglobin) On adding caustic potash to a solution 
of blood, alkaline hacmatm is formed, and this again is transformed 
on the further addition of ammonium sulphide into reduced haematin 
or haemochromogen, which gives a very characteristic spectrum 
of two dark bands situated m the yellow part of the spectrum 
The production of these three different spectra from a red-colourcd 
solution IS characteristic of blood Old blood stains are insoluble 
m water, whereas recent stains are readily soluble in cold water, 
yielding a red solution The application of hot water or washing 
with soap tends to fix or render nlood stains insoluble Vegetable 
dyes may hkcwise give red solutions, but they may be distinguished 
from blood by the addition of ammonia, which alters the colour of 
the former, but rather intensifies the red colour of a blood solution 

The diflercntiation between human blood stains and those pro- 


ducid by tlie blood of other ammals, more especially domestic 
animals, is a matter of great importance to the mccucal jurist 
When tlie blood stam is fresh, measurement of the corpuscles may 
decide the question, but in the case of dry and old stains it la im- 
possible to make the distinction A method has been discovered, 
however, which enables the distinction to be made not onb between 
human blood and that of other animals (with the exception of 
Stmttdae), but also between the bloods of different animals The 
method depends upon the fact that it an animal (A), such as a dog 
or rabbit, is inoculated with the blood or scrum of another animal 
(B), then the blood or serum of A is iound to produce a specific 
reaction (mimtly, the production of a cloudiness or precipitate) 
when added to a solution of the blood of a similar ammal to B, and 
tliat sjiecies of ammal only If, therefore, human blood serum is 
injected into an ammal, its blo^ afttr a time affords an “ anti 
serum ' which jiroduces the sjiteihe reaction only m human blood 
solutions and not m those formed from the blood ol other a.nima|fi 

10 Poisoning — Ihere is no exact definition of a poison {qv) 
Popularly, substances which destroy or endanger life when 
swallowed in small quantity are called poisons, but a scientific 
definition would also include many substam es which are injurious 
to health in large doses or only alter repeated admimstration, 
and which act not only when swallowed, but also when taken into 
the system through other channels, eg the skin or the lungs 
The iiranch of science which relates to poisons, their nature, 
methods of detection, the symptoms produced by them, and 
treatment of poisoning, is called Toxicology and is one of the 
most important subjects included under the term Medical 
Jurisprudemc 

Ihc medical evidence in rises of poisoning rests upon — (i) 
the symptoms produced during life, (2) the post moitem appear 
ances, (3) the chemical analysis and detection of the substance 
in the body, or in the excretions and vomited matters, or in 
articles of food, (4) experiments on animals m the case of certain 
pensons where otaer conclusive evidence is difficult to obtain 
The treatment of cases of poisoning will vary according to the 
substance taken, but the general principles which should be 
followed are (a) to get rid of the poison hv means of the stomach- 
pump, or by washing out the stomach with water through a 
soft rubber tube, or by giving an emet ic such as mustard, sulphate 
of zinc. Ipecacuanha, (b) to neutralize the poison by giving a 
substance which will form with it an innocuous compound {e g 
in the case of the strong acids by idmmislcrmg magnesia or 
common whiting), or which has an opposite physiological action 
{e g atropine in opium poisoning), (c) to promote the elimination 
from the body of the poison which has been already absorbed, 
(d) general treatment ol any dangerous symptoms which 
appear, as by stimulation in collapse or artificial respiration in 
asphyxia 

Pood Poisoning (see also Adulteration) — Foods may prove 
noxious from a variety of causes (i) Ihe presence of metallic 
poisons, as in peas artificially coloured with copper salts, in 
tinned foods from dissolved tin stilts, &c (2) Ihe contami- 
nation of any food with the spccihc germs of disease, as for 
example, milk infected with the gt rm of enteric fever (3) The 
presence in meat of parasites, such as the Trichina spiralis, or 
of disease in animals, capable of transmission to man, such as 
tuberculosis, or the preseme of poison in the flesh of animals 
which have fed on substances harmless to them but poisonous to 
human beings Grain may be infected with parasitic fungi of a 
poisonous character, as for example Clavtceps purpurea, causing 
epidemics of ergotism (4) Foods of various kinds may contain 
saprophytic bacteria which elaborate certain poisons, either 
before or after the food is taken It is chiefly in relation to food- 
poisoning from the last-mentioned cause that our knowledge has 
been increased in recent years 

Many cases of food txiisoning, previously of mystenous origin, 
can now be explained by the action of bacteria and the products 
which they give rise to — tox-albumoscs, ptomaines, toxins — by 
splitting up protcid substances It is not necessary that the food 
should show evident signs of putrefaction It may not do so, and 
yet on being eaten produce violent symptoms of gastro-mtestinal 
imtation almost immediately, followed by various nervous symp- 
toms In such cases a chemical poibon, developed by putrefactive 
bactena before the food was eaten, quickly acts upon the system 
On the other hand, symptoms may not appear for many hours after 
ingestion of the food, add then come on suddenly and with great 
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seventy — there has been a penod of incubation In such cases the 
food when swallowed has contained the bacteria, but the poisonous 
toxin has been elaborated by them alterwards in the system during 
the penod precedmg the onset of symptoms In both vaneties 
of poisoning the symptoms are similar, consisting of gastro-intestmal 
irritation— vomiting, purging and pain in the abdomen— together 
with great prostration, fever, muscular twitchmgs, disturbances 
of vision, delirium and coma, the varieties of meat which have 
most frequently given rise to jxnsonmg (Botulism us) are pork, ham, 
veal, sausages, brawn, various kinds of meat pies and potted meats 
Pig-liesh appears to be specially liable to become infected A point 
of considerable interest, which has sometimes given nsc to doubt 
as to the poisonous character of meat m certain instances, is, that 
the same food may be poisonous at one time and not at another 
Thus it may be harmless when freshly prepared, cause fatal chects 
if eaten a day or two nttenvards, ind shortly after that again prove 
perfectly innocuous ITiis is explamed by the fact that the toxic 
substances take some time to develop, and after development are still 
further split uj) by the bacteria into othci bodies of a harmless natuie 
In some fish — e g Trachtnus draco, or sea weaver — the poison is a 
physiological prcKluct of certain glands In others the poison is not 
known, as in the family Scomhrtdae, to which the disease Kakke luis 
been attributeel In the United Kingdom the poisonous etfects pro 
duced by fish are due to bacterial igeney after death, and mstanc(s 
have occurreel from the eating of hernngs mackerel, diied salt 
codfish, caviare, tinned salmon and tinned sardines bhellhsh 
may pioduce jm^isodous eflecti from putrefactive changes or from 
the development in them (oystcis and mussels) of ptomames 
Bnegtr discov(rcd i ptoniame in jxiisonous mussels to winch h( 
gave the name mylilotoxin It is now fully proved that oysters 
uid mussels may become conlair' mated \ ith the organi of typhoid 
fever if jilaced in ])< ciheally polluted water and thus Iransuut the 
disease to human bemgs Milk, as aln uly staled, may be eontaim 
nated and convey the infection of sc irlct fever and other diseases 
It may aKo contain substances of bacterial ongin, which <Lre possibly 
the cause of intintile diarrlioea, and others, having a fatal effect upon 
adults Cheese has frequently caused poisoning Vaughan dis 
covered a toxic substance in milk and chec e— tyrotoxicon — but 
there arc other toxic substances of bactciial origin sometimes present 
ni ch< esc to which poisonous effects have probaoly be^ n due Mush- 
room-poisonmg results from the eating of poisonous fungi m mistake 
for the edible mushroom I he poisonous element in most eases is 
either muscarm con tamed ui the fungus Anuimta muscat la, or phallm 
in Amanita phallotdci> 

History of hoRFNSic Mebicinf 
rhe true ( ngm of medical jurisprudent e is of comparatively 
recent date, although traces of its principles may be perceived 
in remote times Among the ancient Greeks the principles of 
medical s( icnce appear only to have been ipplied to legislation 
in certain questions relating to legitimacy In Ihe writings of 
Galen we find, however, remarks on the differences between the 
foetal and the adult lungs, he also treats of the legitimacy of 
seven months’ children, and dis( ifscs feigned diseases Turning 
to Rome, wc find that the laws of the Twelve lablcs fix three 
hundred days as the extreme duration of utero-gestation It 
IS doubtful whether the Rc^raan law authorized medical inspec- 
tions of dead bodies In the code of Justinian we find De 
statu hominum , De poems et tnanumtssis , De steams , De 
tnsptctejtdo ventre custodiendoque partu , De multere quae 
pepertt undeamo mense , De impoienita, De hermaphrodUis — 
titless which show obvious liaces of a retogTiized connexion 
between medicine and law It was not, however, by the 
testimony of hvmg medical witnesses that such questions were 
to be settled, but on the authority of Hippocrates 
Medical jurisprudence, as a science, dates only from the i6th 
century In 1507 the bishop of Bamberg introduced a penal 
code in which the necessity of medical evidence in certain cases 
was recognized , and m 1 532 the emperor Charles V persuaded 
the Diet of Ratisbon to adopt a uniform code of German penal 
jurisprudence, in which the civil magistrate was enjoined m all 
cases of doubt or difficulty to obtain the evidence of medical 
witnesses,— as in cases of personal injuries, infanticide, pretended 
{M-egnancy, simulated diseases, and poisoning Ihe true dawn 
of forensic medicine dates, however, from the publication in 
1553 of the ConstituUo cnmtnalts Carolina m Germany A few 
years later Weiher, a physician, having undertaken to prove 
that witches and demoniacs are, m fact, persons subject to 
hypochondnasis and hystena, and should not be punished, 
aroused popular indignation, and was with difficulty rescued from 
the flames by his patron, William duke of Cleves 


At the close of the i6th century Ambrose Pare wrote on 
monsters, on simulated diseases, and on the art of drawing up 
medico-legal reports, Pineau also published his treatise on vir- 
ginity and defloration About the same time *i.s these stimuli to 
the "tudy of forensic medicine were being made known m Pans, 
the first systematic treatise on the science appeared in Sicily in the 
form of a treatise De relalionibm niedicorum by hidele Paulo 
Zaechia,the illustnoiis Roman medKal jurist, moreover, published 
from 1621 to 1635 a work entitled Quaes Hones medtco-legales , 
whu h marks a new era in the history of the science- -a work 
which displays an immtase amount of learning and sagai ity in 
an age when chemistry was in its infancy, and physiology very 
imperfectly understood Ihe discovery of the circulation of 
the blood by Harvey soon followed, and gavt a new impetus 
to the study of those branches of forensic medicme having direct 
relations to physiology , and to Harvey we owe the idea how to 
apply Galen’s observations on the differences between the foetal 
and the adult lungs to the elucidation of lascs ot supposed 
infanticide About this time, too, St biz published two treatises, 
on the signs of virginity and on the examination of wounds 
respectively In the former he contended that the hymen w^as 
the leal mark of virginit> , but this was denied by Augenio and 
Gvisscndi In 1663 Thomas Bartholin investigated the period 
ol human uterine gestation, a subject which had engaged the 
ittention of Aristotle lie also proposed the “ hydrostatic 
tost ” for the determination of livc-birth — a test still in use, and 
ipphed by observing whether the lungs of an infant float or sink 
in water J Swammerdam explained the rationale of the process 
in 1677, but it was not till 1682 that it was first praetaally 
appheel by Jan Schreyer 

Germany, ever the leader in questions of forensu medicine, 
introduced the first public lectures on medical junsprudem e 
Miehaehs gave the first (ourse about the middle of the 17th 
century in the univeisity of Leipzig, and these were followed 
by the lectures of Bohn, who also published De renunaatione 
vulnerum , cm aicessenml disscrtationes binae do partu c ucalo, 
it an quis vivus mortumve aquis submersiiSy strnngidatus, aul 
valuer atus fuerit, and Dc officits media dupLictSy clinia et 
forensts Welsch and Amman wrote on the fatality of wounds, 
and Licctus on monsters 

l^rorn the time of Ambrose Parc the mode of condm ting investi- 
gitioiis in forinsK mcrlii me had attracted attention m t^rance, 
and in 1603 Henry IV luthonzcd his physician to appoint 
persoiiD skilled in medicine and surgery to make racdieo-Ugal 
inspections and reports in all cities and royal jurisdictions, in 
1692, difficulties having arisen, Louis XIV created hereditary 
royal physicians and surgeons for the perform incc of like duties 
Ihese, having become a corrupt and venal body, weie suppressed 
in 1790 Ihe only works on forensic medicine which appeared 
in trance during the 17th century, however, were Gendry’s 
S’wr Us moytns de bun rapporUr a juUtce and Blcgny’s Doctrine 
des rapports en chirurgie At the begimimg of the i8th century 
the latter was superseded as a text-book by Devaux’s L’Art de 
jatre des rapports en chirurgie Valentini followed with two 
works, which were finally mcorporated in his Corpus pins medico- 
Ugale which appeared in 1722 This work is a vast storehouse 
of mediro-legal information, and a summary of the knowledge of 
the time 

Professorships for teaching the subject were founded m the 
German universities early m the 18th century, and numerous 
treatises on forensic medicine were published Teichmeyer’s 
Institutiones medtcinae legalts long formed the textbook of the 
subject, and Alberti, professor of legal medicme at Halle, m his 
Sysiema gave to the world a most complete and laborious treatise 
on the science His industrious collection of facts renders his 
works a precious mine of infor|nation Indeed towards the close 
of the 1 8th century the Germans were almost the only cultivators 
of legal medicme But m France the celebrated case of Ville- 
blanche attracted attention to the subject, and coilled forth 
Louis, who m a memoir on utero-gestation attacked with power- 
ful arguments the pretended instances of protracted pregnancy, 
and paved the way for the adoption in the Code Napoleon of 
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three hundred days a5> the limit of utero-gestation, a period m 
precise accordance with the ancient Roman law of the Twehe 
Tables Louis also wrote on death fioin hanging, and pomted 
out the mode by which we may distinguish murder from suicide 
under such circumstances It is he who is credited with having 
been the first m France to publicly teach the just application 
of medical knowledge to jurisprudence Foderc’s celebrated 
Tratte de medeane legale appeared in 1798, and marks a new era 
in the annals of legal medicine 

No British author wrote systematically on forensic medicine 
till 1788, when Dr Samuel Farr published a short treatise on the 
hletnenis of Medical fimsprudcnce^ but this was merely an 
abridgment of an earlier work of Fa/clius Previous wTiters — 
as Mead, Mimro, Denman, Pert ival and the two Hunters — had, 
however, dealt with fragments of the subject, nevertheless the 
science as a whole was little appreciated or recognized m this 
country during the 18th t entury 

In the 19th century Fiance took the lead, and the institution 
of three professorship > of forensic medicine at the end of the i8th 
century produced excellent fruits In 1814 Orfila, a Spaniard by 
birth, but naturaluc d m Prance, published his Toxtcologte, a work 
which revolutionized this biancli of medical jurisprudence, and 
hrst placed the knowledge of {>oisons upon a sc lentific basis 
Smee the time of Orfila, Prance his never ceased to have one or 
more hving medical jurists, among the iiiost recent of whom we 
must enumerate lardieu, whose treatises on ibortion, on poisons, 
on wounds, Ul , arc justly celebrated Germany, too, mdustri- 
ously pursued the subject, and Cisper’s great work on forensic 
medicine will cvei remain a classic in the science In Russia 
Dragenelorll greatly contributed to our knowledge of poisons 

Though fonusic mcdicmc may bo said to have been entirely 
neglected in Hnglinel till the bcguming of the 19th century, its 
progress has since been by no mta.ns slow or unimjxiitant and the 
subject now foims a recognized ind obbgitoiy portion of medical 
study The fust Icxtures delivered m Great Britain were given in 
the university of 1 dmburgh m 1801 by the elder Di IXincan and 
the Lirst professorship w vs held by his sou in itSoj Di Alfred 
bwaine i lylor gave the fust course of lectures delivered in England, 
it GuyS Hospital m 18^1 and in thc^ university of Lonclem 

made forensic medicine a sejiante subject for examination ind 
honours for medical graduates In 1822 there was not in the 
Lnghsh Iin^uage any tieatise of uithority either on moeheal juris 
prudence or on any import mt divi ion of the subject for it was not 
till the follouing ye ir that the useful eomjHiKiium of Pans and 
Fonblincjue was publi hed and even m tlie middle of the 19th 
century rnedieal jurisprudence may lx. s.iul to have been almost in 
its infancy as compared with whit it is now From 1829 Great 
Hntain pioduccd an abundant crop of literature on forensic medicmc 
Sir Kobe it Chnstison s idmiral)le tn itis< on foxicology^ Dr A S 
Taylors Pytnctples and Practice of Medical Jurisprudence (1905 
« ditiou, by F [ Smith), the same authoi s Elements of Mtdical 
f urtspruunuf ^ Dr Ciuy s I oven Medicine^ and Ugston s Lecture^ 
on Medical Junsprudt yice have become well known ind widely cireu 
latcd works IIu separate memoirs ol Taylor, Chnstison, Guy ind 
others ire also storehouses of tacts and deductions m the science 
America, too, h is not been behindhand in the race F Wharton and 
M Sbllc's Manual, Wormlcy s ioxicology, and the works of Beck 
ind Reese have furthered the study ot the science 

See also Dixon Mann, F orensic Medicine and 7 oxicologv (London, 
1002J Wyntcr Blyth, Poisons their Effects and Detection (London, 
'895), Allbutt and Rolleston, A System of Medicine, vol u ‘ Tntoxi- 
( ibons” (Ivondon, 1909) , Vaughan, flventtetk Century Practice of 
Medicine, vol xni. aiticlc Ptomaines, loxms and Lcucomaines 
(Gmdou, 189S), Maschkd, Handbuch dev geriLhthchen Mcditin 
(Tubingen, 1881-1882) , Hofmann, Lehrbuch der gerichthchin 
Medicin (Wien, 1898) Stiassmann, Lehrbuch der gerichthchen 
Medtctn (Stuttgart, 1895), Kunkel, Handbuch der Toxikologic 
(Jena, 1899), Brouardtl, L* Infanticide, La Pendaison, (Pius, 
1897) (H H L . T A I ) 

MED1C1» the name of a family renowned in Italian history for 
the extraordinary number of statesmen to whom it gave birth, 
and for its magnificent patronage of letters and art They 
emerged from private life and rose to power by means of a very 
subtle policy that was persistently pursued from generation to 
generation The ongm of the family is buried In obscurity 
Some 9ourt historians mdeed declare it to have been founded 
by Perseus, and assert that Benvenuto Cclhni's bronze Perseus 
holding on high the head of Medusa was executed and placed m 
the lAiggia del Lanzi at Florence to symbolize the victory of the 
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Medici over the republic Bui this only proves tliat the real 
origin of the family is unknown, and equally unknown is the 
precise signification of the Medicean irms—six icd balls or a 
field of gold 

The name appears in Florentine chronicles as early as the dose 
of the lith century, although only casually mentioned m con- 
nexion with various oftiies of the republic The 
first of the family to be a distmi t figure in history 
was Salvcstro dei Medici, who, in 1 378, took an activ e 
part m the revolt of the Cioinpi — so i ailed Ijecaiise it 
was led by a wool-carder (ciompo), one Mu hele di Lando, and 
because the chief share in it was taken by tin popular e, who held 
the reins of govenmient for some time, and sought to obtam 
extended political rights Although Mu hele di l^do was the 
nominal chief of the revolt, balvestro dei Mcdici was its real 
leader The latter, although a member of the gicctcr gilds, 
had jomed the lesser and sought to be at them head, in order to 
lay the foundation of hi own power and that of his kindred by 
attacking the Albizzi, w^ho were the Icadmg men of 
the greater gilds The victory of the i lompi, 
however, was brief, for the excesses of the lower classes brought 
about a reaction, in which they were crushed, and Michele di 
Lando sent into banishment Nevertheless the lesser gilds hid 
gained some ground by th’s not, and Salvestro dci Mcdici the 
great popularity at winch he had aimed His policy during 
that period had traied the sole possible load to powir in 
liberty -loving Florence Ihis was the road henceforth pursued 
by the Medu 1 

On Salvestro’s death in 1388 the \lb1271 repossessed them- 
selves of the government, and conducted the wars of the republic 
Vieri del Medici, who n'cms to have been the next 
head of the family, understtanding the temper of 
the limes, abstained from becoming a popular leader, and left 
It to his successors to [)i osei ute tht task iindi r easier conditions 
1 hen, in the person ot Cnovanm, son of Avei irclo Bu ( 1 dei Mcdici 
(1360 1429), another brunch of the family arose, and l^ecame 
Its representative branch Indeed this (iiovanni may be con- 
sidered the actual founder of Medicean greatness He took little 
part in politu al affairs, but realized an immense fortune by trade 
--establishing banks m Italy and ibroad, which in his successor s 
hands became the most elfu lent cnginesof political power 1 he 
Council of Constance (1414 1418) enabled Giovanni dei Medu i, 
to realize enormous profits Besides, like hisaneestoi Salvestro, 
he was a constant sujiporter of the lesser gilds m Florence 
Historians record his frequent resistance to the Albuzi when 
they sought to oppress the people with he ivur taxation, and his 
endeavours to cause the chief weight to fall upon the richer 
( lasses For this reason he w is in favour of the so-called law of 
catasto, which, by assessing the property of every citizen, 
prevented those in power from arbitrarily imposing taxes that 
unjustly burdened the people In this wav, ind by liberal loans 
of money to all who were in need of it, he gaineci a reputation 
lliat was practically the foundation-stone of the grand famiK 
edifice Giovanni dei Medici died in 1429 leavmg two sons, 
Cosimo (1389-1464) and Lorenzo (1395-1440) From the former 
proceeded the bram h that held absolute sway for many genera- 
tions over the nominal republic of F'lorcnce, and gave to Italy 
j)Opes like Leo X and Clement VII On the extinction of this 
cider hne in the lOth century, the younger branch derived from 
Lorenzo, Gosimo’s brother, sccmeci to acquire new life, and for 
two centuries supplied grand dukes to Tuscany 

Cosimo, surnamed ( osnno the Fldcr, to distinguish him from 
the many others bearing the same name, and hoiiouicd after his 
death by the title of pater painae, first succeeded 
m solving the strange problem of becoming abso- 
lute ruler of a republic keenly jealous of its liberty, 
without holding any fixed ofl[ic.e, without suppressing any 
previous form of government, and always preserving the 
appearance and demeanour of a pnvite citizen Born m 1389, 
he had reached the age of forty at tlie time of his father’s death. 
He had a certam amount of literary culture, and throughout 
his life showed much taste and an earnest love both for letters 
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and art But his father had mainly trained him to commerce, 
for which he had a special likmg and aptitude He was devoted 
to busmen to the day of his death, and like his forefathers 
derived pecuniary advantage from his friendly relations with the 
piapal court He accompanied Pope John XXIII to the Council 
of Constance, transacted a vast amount of business m that city, 
and made very large ^ams He then travelled in Germany, and 
after his return to I^lorence discharged several ambassadorial 
missions At the death of his father he was possessed of a vast 
fortune and an extended experience, and mherited the leadership 
of the opposition to the then dominant party of the greater gilds 
^ headed by Rinaldo degli Albizzi, Palla Strozzi and Niccold da 
Uzzano Of gentle and kindly manners, generous m lending and 
even m giving money whenever he could gam populanty by 
that means, at critical moments he frequently came to the 
succour of the government itself He was very dexterous in 
tummg ins private liberalities to account for the increase of his 
pohtical prestige, and showed no less acumen and still fewer 
scruples m makmg use of his pohtical prestige for purposes of 
pecuniary profit Indeed, whenever his own interests were at 
stake, he showed himself capable of positive villainy, although 
this was always tempered by calculation Cosimo proved his 
skill m these knavish arts during the war between Florence and 
Lucca He had joined the Albizzi in urging on this war, and 
many writers assert that he turned it to much pecuniary advan- 
tage by means of loans to the government and other banking 
operations When, however, mihtary affairs went badly, Cosimo 
joined the discontented populace in invectives against the war 
and those who had conducted it This won him an enormous 
increase of popularity, but the hatred of the Albizzi and their 
friends augmented in equal degree, and a conflict became 
inevitable The Albizzi, who were far more impetuous and im- 
patient than Cosimo, were now bent upon revenge In 1433 
one of their friends, Bernardo Guadagni, was elected gonfalonier, 
and thereupon Cosimo dei Medici was called to the palace and 
summarily imprisoned in the tower A general assembly of 
the people was convoked and a balm (hosen, which (hanged 
the government and sent Cosimo into exile Undoubtedly the 
Albizzi party would have preferred a heavier sentence, but they 
did not dare to attempt their enemy’s life, being well aware of the 
great number of his adherents Cosimo had some appreliension 
that he might be poisoned m prison, but Fcderigo dei Malavolti, 
captain of the palace guard, showed him the utmost kindness, 
and, to soothe his fears, voluntarily shared his meals On the 
3rd of October the prisoner was sent to Padua, his allotted 
place of exile 

The Albizzi speedily saw that they had done either too much 
or too little While seeking to kee[) the government entirely 
in their own hands, they beheld the continual growth of the 
Medici party When it was nccessarv to make a campaign in 
Romagna against the mercenary captains commanding the 
forces of the duke of Milan, it was plainly seen that in banishmg 
Cosimo the republic had lost the only citizen banker m a position 
to assist it with considerable loans The Florentines were 
defeated by Piccinino in 1434, and this event greatly increased 
the public exasperation against the Albizzi Meanwhile Cosimo 
who had gone to Padua as a private individual, was entertained 
there Uke a pnnee Then, being permitted to transfer his resi- 
dence to Venice, he entered on a course of lavish expenditure 
He was overwhelmed with letters and appeals from Florence 
Finally, on the ist of September 1434, a signorv was elected 
composed of his friends, and his recall was decreed Rinaldo 
degh Albizzi determined to oppose it by force, and rushed to the 
Piazza with a band of armed men, but his attempt failed, and 
he left the country to return no more The Medici were now 
reinstated in all their former dignities and honours, and Cosimo, 
on the evening of the 6th of September, rode past the deserted 
mansions of the Albizzi and re-entered his own dwelling after an 
exile of a year For three centuries, dating from that moment, 
the whole history of Florence was connected with that of the 
house of Medici 

Cosimo’s first thought was to secure himself against all future 
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risk of removal from Florence, and accordingly he drove the 
most powerful citizens into exile to all parts of Italy Nor did 
he spare even his former political adversary, Palla 
Strozzi, although the latter had been favourable to 
him during the recent changes His ngour in this pforeace 
particular case was universally censured, out Cosimo 
would tolerate no rivals in the city, and was resolved to abase the 
great families and establish his power by the support of the lower 
(lasses He was accustomed to say that states could not be 
ruled by paternosters Still, when cruelty seemed requisite, 
he always contrived that the chief odium of it should fall upon 
others When Nen Capponi, the valiant soldier and abl« 
diplomatist, gamed great public favour by his military prowess, 
and hib influence was further increased bv the friendship of 
Baldaccio d’Anghiari, captam of the mfantry, Co&imo resolved to 
weaken his position by indirect means Accordingly, when m 
1441 a partisan of the Medici was elected gonfalonier, Baldaccio 
was instantly summoned to the palace, imprisoned, murdered, 
and his body hurled from the window No one could actually 
fix this crune upon Cosimo, but the majority believed that he 
had thus contrived to nd himself of one enemy and cripple 
another without showing his hand It was impossible for Cosimo 
openly to assume the position of tyrant of Florence, nor was 
It worth his while to become gonfalonier, since the term of offii e 
only lasted two months It was necessary to discover some other 
way without resorting to violence , he accordingly employed what 
were then designated civil methods ’ lie managed to attain 
his object by means of the balie These magistracies, which 
were gencially renewed every five years, placed in the ballot- 
bags the names of the candidates rrom whom the signory and 
other chief magistrates were to be chosen As soon as a bait a 
favourable to Cosimo was formed, he was assured for five yeais 
of having the government m the hands of men devoted to his 
mterests He had comprehended that the art of politic s depended 
rather upon individuals than institutions, and that he who ruled 
men could also dictate laws His foreign policy was no less 
astute His great wealth enabled him to supply money not 
only to private mdividuals, but even to foreign potentates 
Philippe de Comines tells us that Cosimo frequently furnished 
Edward IV of Fngland with sums amounting to many hundred 
thousand florins When fommaso Parentiuelli was still a 
cardinal, and in needy eircumstcuices, Cosimo made him consider- 
able loans without demanding guarantees of payment On the 
cardinal’s accession to the tiaia os Nicholas V he was naturally 
very well disposed towards Cosimo, and employed the Medici 
bank m Rome in all the affairs of the curia At the time when 
Francesco Sforza was striving for the lordship of Milan, Cosimo 
foresaw his approaching triumph, showed him great friendship 
and aided him with large sums of money Accordmgly, when 
Sforza became lord of Milan, Cosimo’s power was doubled 
Without the title of prince, this merchant showed royal 
generosity in his expenditure for the promotion of letters and 
the fine arts Besides his palace in the city, he constructed noble 
villas at Caieggi, Fiesole and other places He 
built the basilica of Fiesole, and that of St Lorenzo Cosimo^a 
in Florence, and enlarged the chunh and monastery 
of St Mark Even in distant Jerusalem he endowed 
a hospice for tlie use of pilgrims The artists of the day 
comprised men like Donatello, Brunelleschi, Ghiberti, Luca 
della Robbia, and many others, and Cosimo’s magnificent com- 
missions not only developed their powers but stimulated other 
men of wealth to the patronage of art Without being a scholar, 
Cosimo had a genuine taste for letters He purchased many 
Greek and Latin manuscripts , he opened the first public library 
at St Mark’s at his own expense, and founded another in the 
abbey of Fiesole The Greek refugees from Constantinople 
found a constant welcome in his palace During the Council of 
Florence (1439-1442), Gemistus Pletho spoke to him with enthu- 
siasm of the Matonic philosophy Cosimo was so deeply attracted 
by the theme that he decided to have the young Marsilio Ficino 
trained in philosophy and Greek learning in order to make a 
Latin translation of the complete works of Plato, And thus a 



MEDICI (FAMILY) 


version was produced that is still considered one of the best 
extant, and that Platonic academy was founded which led to 
such important results in the history of Italian philosophy and 
letters On the ist of August 1464 Cosimo breathed his last, at 
the age of seventy-five, while engaged in listening to one of 
Plato’s dialogues 

The concluding years of his life had been vears of little happi- 
ness for Florence Being old and infirm, he had left the govern- 
ment to the management of his friends, among whom Luca Pitti 
was one of the most powerful, and they had ruled with disorder 
corruption and rnielty The lordship of Florence accordingh 
did not pass without some difficulty and danger into the hands ol 
Piero, surnamed the Gouty, Cosimo’s only surviving 
Herotbe legitimate son Afflicted by gout, and so terribly 
crippled that he was often only able to use his 
tongue, the new ruler soon discovered that a plot was on foot 
to overthrow his power However, showing far more courage 
than he was supposed to possess, he had himself borne on a 
litter from his villa to Florence, defeated his enemies’ designs 
and firmly re-estabhshed his authority But his success mav 
be mainly attributed to the enormous prestige bequeathed by 
Cosimo to his posterity Piero died at the end of five years 
reign, on the 3rd of December 1469, leaving two sons, Lorenzo 
(1449-1492) and Giuhano (14^3-1478) The younger, the 
gentler and less ambitious of the pair, w is quickly removed 
from the world Lorenzo, qn the contrary, at once seized 
the reins of state with a firiaBtjf^sp, and was, chronologically, 
the second of the greit itJafeArttowed upon Italy by the 
house of Medici In ht^ffHeji ^talent he was immensely 
superior to Cosimo, but gr&ally bis inferior in the conduct 
of the commercial afTaiis of thfe house in politics he had 
nobler conceptions and higher ambitions, but he was more 
easily carried away by his passions, less prudent m his revenge, 
ind more disposed to ty rannv He had studied letters from his 

earliest years under the guidance ot bicino and other leading 
litterati of the dav At the age of eighteen he visited the different 
c ourts of Italy At his father s death he was (jnly tw enty-one 
years old, but instantly showed his detei mination 
Loreaxo govern Florence with greater despotism than his 

father or grandfathci He speedily resorted to the system of the 
and was ver\ dexterous in causing the first to be chosen 
to suit his purpose He then proceeded to humiliate the great 
families and exalt those of little account, and this was the policy 
be constantly pursued His younger brother Giuhano, being ol 
a mild and yielding disposition, had only a nominal shire m the 
government 

Lorenzo’s policy, although prosecuted with less caution, was 
still the old astute and fortunate policy initiated by Cosimo 
But the grandson bestowed no care upon his commerc lal interests, 
xlthough squandering his fortune with far gu iter lavishness 
Accordingly he was sometimes driven to help himself from the 
public piirse without ever being able to assist it is ( osimo had 
done All this excited blame and enmity against him while 
his greed in the matter of the alum mines of Volterra, and the 
subsequent sack of that unhappy city, were crimes for which 
there was no excuse Among his worst enemies were the Pazzi 
and, as they formed a very powerful clan, he sought their rum 
by competing with them even in business transactions Ihev 
were on the point of inheriting the large property of Giovanni 
Borromeo when Lorenzo hurriedly caused a 1 iw to be passed 
that altered the right of succession The hatred of the Pazzi 
was thereby exasperated to fury And in addition to these j 
things there ensucKl a desperate quarrel with Pope Sixtus IV , 1 
a man of very impetuous temper, who, on endeavouring to erect I 
a state on the frontiers of the Florentine republic for the benefit 
of his nephews, found a determined and successful opponent in 
Lorenzo Consequently the Pazzi and Archbishop Salviati, 
another enemy of Lorenzo, aided by the nephews of the pontiff, 
who was himself acquainted with the whole matter, determined 
to put an end to the family On the 26th of April 1478, while 
Giuhano and Lorenzo were attending High Mass m the cathedral j 
of Florence, the former was mortally stabbed by conspirators, | 


but the latter was able to beat back his assailants and escape 
into the sacristy His life preserved, and no longer having to 
share the government with a brother, Lorenzo profited by the 
opportunity to wreak cruel vengeance upon his foes Several 
of the Pazzi and their followers were hanged from the palace 
windows, others were hacked to pieces, dragged through" the 
streets, and eoht into the Arno, while a great many more were 
condemned to death or sent into exile Lorenzo seemed willing 
and able to become a tyrant But he stopped short of this 
point He knew the temper of the city, and had also to look 
to fresh dangers threatening him from without 1 he pope had 
excommunicated him, put Florence under an interdict, and, 
being seconded by the Neapolitan king, made furious war 
against the republic The Florentines began to tire of submitting 
to so manv hardships in order to support the yoke of a fellow- 
citizen Lorenzo’s hold over Florence seemed endangered 
But he rose superior to the difficulties by which he was encom- 
passed He boldly journeyed to Naples, to the court of King 
Ferdinand of Aragon, who was reputed to be as treacherous as 
he was c rucl, and sueeeceled in obtaining from him an honourable 
peace, that soon led to a reconcihation with Sixtus Thus at 
last Lorenzo found himself e omplete master of Florence But, as 
the bake changed every five years, it was always requisite, 
in order to retain his supremaiv, that he should be prepared 
to renew the usual manceuvre at the close of that term and have 
another elected equally favourable to his aims This was often 
a difficult ac liievement, and Lorenzo showed much dexterity in 
oven oming all obstac les In 1480 he compassed the institution 
of i new eoundl of seventy, which was prac tic illy a permanent 
balta with extended powers, masnuuh as it not only elected 
the chief magistrates, but had also the administration of numer- 
ous state affairs Ihis permanent council of devoted adherents 
once formed, his security was firmly established By this 
means, the chroniclers tell us, “ liberty was buried, ’ but the chief 
affairs of the state were always conducted by intelligent and 
cxpenenc ed men, who promoted the p^ blic prosperity Horence 
was still called a republic , the old institutions were still preserved, 
if only in name Lorenzo was absolute^ lord of all, anci virtudllv 
a tyrant His immorality was scandalous, he kept in aimy of 
spies, he frequently meddled in the citizens most private affairs, 
and exalted men of the lowest condition to important offices of 
the state Yet, as Guicciardini remirks, “ if Florence was to 
have^ a tvrant, she could never have found a better or more 
pleisanl one ’ In fact all industry, commerce ind public 
works made enormous progress I he civil equality of modern 
States which was cjuite unknown to the middle ages, was more 
devebped m b lore nee than in anv other city of the world 
bven the condition of the peasantry was far nioie prosperous 
than elscwheie I orenzo’s authority was not confined to Tus- 
cany, but was also very great throughout the w'hole of Italy 
He was on the friendliest terms with Pope Innocent VIII , from 
whom he obtained the exaltation of his son Giovanni to the 
earclinaldte at the age of fourteen Ihis boy c ardinal was after- 
wards Pope Leo X brom the moment of the decease of 
Sixtus IV , the union of Florence and Rome became the basis of 
lorenzos foreign policy By its means he was able to 
pre\ent the hatreds and jealousies of the Sforzas of Milan and 
the Aragonese of Naples from bursting into the open conflict 
that long threatened, and after his death actually caused, the 
beginning of new and irreparable calamities Hence Lorenzo 
was styled the needle of the Italian compass 
But the eVents we have narrated cannot suffice for the full 
comprehension of this complex character, unless we add the 
record of his deeds as a patron of letters and his achievements as 
a writer His palace was the school and resort of illustrious men 
Within its walls were trained the two young Medici afterwards 
known to the world as I>eo X and Clement VII Ficino, 
Poliziano, Pieo della Mirandola '\nd all members of the Platonic 
academy were its constant habitues It was here that Pulci 
gave readings of his Morgante, and Michelangelo essayed the 
first strokes of his chisel Lorenzo’s intellectual powers were 
of exceptional strength and versatility He could speak with 
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equal fluency on painting, sculpture, music, philosophy and 
poetry But his crowning supenonty over every other Maecenas 
known to history la> m his active partiupation in the mtellectual 
labours that ho promoted Indeed at certain moments he was 
LoreuMo mm positively the leading spirit among the litterati of his 
mManoi time He was an elegant prose writer, and was 

L 0 ii 9 n* likewise a poet of real origmality At that period 

Italians were forsaking t rudition m order to forward the revival 
of the national literature by rec umng to the primitive sources j 
of the spoken tongue and popular verse It is Lorenzo's lasting ■ 
glory to ha\e been the initiator of this movement Without 
being— as some have maintamcd — a poet of genius, he was 
certainly a writer of much finish and eloquence, and one of the j 
first to raise popular poetry to the dignity of art In his Ambra^ j 
his Caccxa del falcone and his Nencta da Barbertno, he gives 
descriptions of nature and of the rural life that he loved, with the 
graphic power of an acute and tasteful observer, jomcd to an 
case of style that cxcasionally sms by excess of homeliness 
Both in his art and in his politics he leant upon the peopk 
Ihe more oppressive his government, the more did he seek in Ins 
verses to incite the public to festivities and lull it to slumber by 
sensual enjoyments In his Ballate, or songs for dancing, and 
more especially in his < arnival songs, a kind of verse invented by 
himself, Ix)n nzo displayed all the best quahtics and worst defc< ts 
of his muse Marvellousl> and spontaneously elegant, very 
truthful and fresh in style, fertile m fancy and rich m c olour, they 
are often of a most revolting indecency And these compositions 
of one filling a princely station in the (ity were often sung by 
their author in the public streets, in the midst of the populace 

Lorenzo kft three sons— Pietro (1471-1503), Giovanni 
(1475-1521) and Giuliano (1479-1516) He was succeeded by 
Pietro, whose rule lasted but for two years During this brief 
term he performed no good deeds, and only displayed mordmate 
vanity and frivolity His conduct greatly helped to foment the 
hatred between Lodovieo Sforza and Ferdinand of Naples, 
which hastened the coming of the Prench under Charles yill , 
and the renewal of foreign invasions No sooner did the Frem h 
approach the frontiers ol luscany than Pietro, < lazed with fear, 
hastened to meet them, and, basely yielding to every 
p/e#rp demand, ac ( epted terms equally humiliating to him- 
self and the state But, returning to Flonnie, he found that 
the enr iged citizens had already decreed his deposition, m order 
to reconstitute the republic, ind was therefore compelled to 
escape to Vcnict Ills various plots to reinstate himself in 
Florence were all unsuccessful At last he went to the south of 
Italy with tlie French, was drowned at the passage of the 
Gari^hano in 1503, and was buried in the ( lousier of Monte 
Cassino 

The ensuing period was adverse to the Mcdici, for a repubhean 
government was maintained in Florence from 1494 to 1512, and 
the city remained faithful to its alliance with the French, who 
were all-powerful in Italy (^dinal Giovanni, the head of the 
family, resided in Rome, playing the patron to a circle of htterati, 
artists and friends, seeking to increase his popularity, and calmly 
watting for better davs Ihe battle of Ravenna wrought the 
downfall of the fortunes of France in Italy, and led to the rise 
of those of Spam, whose troops entered Florence to destroy the 
repubhe and reinstate the Mcdici Pietro had now been dead 
for some time, leavmg a young son, Lorenzo (1492-15 19), who 
was afterwards duke of Urbmo The following year (1513) 
Cardinal Giovanni was elected pope, and assumed the name of 
. Leo X He accordingly removed to Rome, leavinj/ 
QiavJimi brother Giuliano with his nephew Lorenzo in 

Florence, and accomjiamcd by his cousin Giuho, 
who was a natural son of the Giuliano murdered 
Lorenno ^ conspiracy of the Pazzi, and was soon destined 
to be a cardinal and ultimately a pope Meanwhile his kinsmen 
m Florence continued to govern that city by mesms of a 
balAa And thus, being masters of the whole of central Italy, 
the Media enjoyed great authority throughout the country 
and their aisnbition plumed itsdf for still higher flights This 
was die moment when Niccolb MachiavcUi, » his treatise The 


Prince, counselled them to accomplish the Unity of Italy by 
arming the whole nation, and expelling its foreign invaders 

Leo X , who 13 only indirectly connected with the history of 
Florence, gavt his name to the age in which he lived in conse- 
quence of his magnificent patronage oi art and letters in Rome 
But he was merely a clever amateur, and had not the literary 
gifts of his father Lorenzo He surrounded himself with versi- 
fiers and inferior writers, who enlivened his board and accom- 
panied him wherever he went He liked to lead a gay and 
untroubled life, was fond of theatrical performances, satires and 
other intellei tual diversions His patronage of the fine arts, his 
genuine affection for Raphael, and the numerous works he caused 
to be executed by him and other artists, liave served to confer 
an exaggerated glory on his name He had not the remotest 
idea of the grave importani e of the Reformation, which indeed 
he unconsciously promoted by his reckless and shameless sale 
of mdulgences The whole policy of Pope leo X consisted m 
oscillating between France and Spain, in always playing fast and 
loose, and deceiving lx>th powers m turn Yet the evil rcsulb? 
of this contemptible policy never seemed to disturb his mind 
He finally jomed the side of the emperor Charles V , and in 1521, 
at the time of the defeat of the Freni h by the Spanish troops 
on the river Adda, he ceased to breathe at his favounte villa of 
Magliana 

Giuliano dei Mediii had died during Leo's reign, in 1516, 
without having ever done anything worthy of rcc ord He was the 
husband of Phihberta of Savoy,j1waa duke of Nemours, and lelt a 
natural son, Tppolito dei who afterwards 

became a c irdinal Lorenzd, iMPg of more ambitious temper, 
was by no means content to rei^n at the head of the Florence 
government hampered by manyfirtstru tions imposed by republi- 
can institutions, and subject to the incessant ( ontrol of the pope 
In his eagerness to aggrandize his kinsmen, the latter had fuither 
decided to give lorenzo the dudiy of Urbmo, and formally 
invested him in its rights, after expelling on false pretences itt» 
legitimate lord, Francesco Maria cklla Rovere Ihis prince, 
however, soon returned to Urbmo, where he was joyously 
welcomed by his subjects, and Lorenzo regamed possession only 
by a war of several months, m which he was wounded In 
he also died, worn out by disease and cxiess By his m image 
with Madeleine dc la lour d'Auvergne, he had one dauglacr, 
Catenna dei Mcdici (1519-1589), married in 1533 to Heniv, 
duke of Orleans, afterwards king of F>anie She pUytd a long 
and sinister part m the history of that country Lorenzo .dso 
left d natural son named Alessandro, inheriting the ciz/lcd liair 
and projecting lips of the negro or mulatto slave who had given 
him birth Ills miserable death will be presently related Thus 
the only three surviving representative s of the chief biamh of 
the Medi( 1, Cardinal Giulio, Ippolito and Alessandro were all of 
illegitimate birth, and left no legitimate heirs 

Cardinal Giuho, who had laboured successfully for the rein- 
statement of his family in Florence in 1512, had been long 
attached to the person of Leo X as his trusted fac totum and com- 
panion He had been generally regarded as the mentor of the 
pope, who had no liking for hard work But m fac t, his frivolity 
notwithstanding, Leo X always followed his own inclinations 
He had much aptitude for command, and pursued his shuffling 
policy without any mental anxiety Giuho, on the contrary, 
shrank from all responsibility, muddled his brains in weighing 
the leasons for and against every possible decision, and was 
therefore a better tool of government m others' hancls than he 
was fit to govern on his own account When Giuliano and 
Lorenzo died, the pope appointed the cardinal to the government 
of Florence In that post, restricted willun the limits imposed 
by republican institutions, and acting under the continual 
direction of Rome, he performed his duties fairly well He 
caressed the citizens with hope^s of extended liberties, ceu^iaM 
which, although never destined to be fulfilled, long aitfiia 
served to keep men's minds in a pleasant flutter of {Clement 
expectation, and when the more iniipaUent spints 
attempted to raise a rebellion he speedily quenched it in blood. 
When, after the death of Leo X and the very brief pontificate 



MEDICI (FAMILY) 


of Adrian VI , he was elected pope (1523) under the name of 
Clement Vll, he entrusted the government of Florence to 
Cardinal Silvio Passerim conjointly with Alessandro and Ippo- 
lito, who were still too young to do much on their own account 
I he pontificate of Leo X had been a time of felicity to himself 
if of disaster to Italy and the Church The reign of Clement, 
on the contrary, was fatal to himself as well His policy, like 
that of Leo X , consisted in perpetual oscillation between France 
and Spam By his endeavours to trick all the world, he fre- 
quently ended in being tricked himself In 1525 he was the 
ally of the French, who then suffered a ternble defeat at Pavia, 
where their king Francis I was taken prisoner The armies of 
Charles V triumphantly advani ed, without Clement being able 
to oppose any effectual resistance Both Rome and Florence 
were threatened with a fearful catastrophe 
Thus far we have had no occasion to speak of the youngtr 
branch of the Medici, descended from Lorenzo, brother to Cosimo 
the elder Always m obscurity, and hitherto held in check by 
the elder line, it first entered the arena of history when the other 
was on the point of extinction In fact the most valiant captain 
of the papal forces was Giovanni dei Medici, afterwards known 
by the name of Giovanni delle Bande Nere His father was 
Giovanni, son of Pier hnincesco, who was the son of Ixiren/o, 
the brother of Cosimo dei Medici History has little to tell of 
the elder Giovanni, but hes wife Catenna Sforza, of whom he was 
the third husband, was a woman of inoie than masculine vigour 
Giovanni dei Medici married her in 1497, but died in 14(98, 
leaving her with one son whuiwas christened Lodovico, hut after- 
wards took his father’s name of Giovanni (1498- 
atoYMoni 1526) I rained to arms from his earliest years, this 
youth inherited all the energy of his mother, whose 
Sfoiza blood seemed to infuse new life mto the 
younger branch of the Mcdui Notwithstanding lus extreme 
youth, he had already achieved the title of the best captain in 
Italy He had always lought with immense dash and danng, 
and was devotedly loved and obtved by his soldiery He was 
the only loader who opposed a determined resistance to the 
imperial forces He was seriously wounded at Pvivia when 
fighting on the hrcnch side On his recovery he joined the army 
of the League, and was much enraged by finding that the duke 
of Urbino, commander of the Venetiui and papal forces, would 
never decide on attacking When the imperial troops were 
struggling through the marshes of Mantua, surrounded on every 
6’de, ancj without stores or ammunition Giovanni could not 
resig-n himself to inactivity like his colleagues in command 
lie wa-. ignorant that the imperialists h«id just received supplies 
and artillery from the duke of Ferrara, and the refore daringly 
attacked them with a small bodv of men without taking any 
precautions for defence One cjf the first shots fired by the 
enemy mjured him so fatally that he died a few days after 
He was married to Maria Salviati, by whom he had one son, 
Cosimo (i5i<>-i£;74), who became the first grand duke of 
Tuscany and indeed the founder of the grand duchy and the 
new dynasty 

Meanwhile the imperial army pursued its march upon Rome, 
captured the Eternal City after a few hours combat, and cruelly 
sacked it dunng many days (1527) Ilianks to lus perpetual 
shuffling and excessive avarice, the pope found himself utterly 
forsaken, and was obliged to seek refuge in the castle of St 
Angelo, whence he only effected his escape after some months 
He then signed a treaty of alliance with the emperor (1529), 
who sent an army to besiege Florence and restore the M^ici, 
whom the people had expelled m 1527 on the re-establishment 
oi the republic After an heroic defence, the city was forced 
to surrender (1530), and, although it was expressly stipulated 
that the anenent liberties of Florence should be respected, every 
one foresaw that the conditions would be violated In fart, 
pope and emperor immediately began to dispute as to which 
should be the new lord of the city Clement VII had inherited 
the traditional family dislike for the younger branch of his km, 
and so the choice lay between the two l^stards Ippobto and 
Alessandro The former bemg a cardinal, the latter was chosen 


Alessandro, who already bore the title cl duke of CitUdi Penna, 
came to hlurence in 1 531, and by imperial patent was nominated 
head of the republic According to the terms of this 
patent, the former Uberty enjoyed under the Medice^iri 
rule was to remain mtac t But no f)re\ lous ruler 
of the city had enjoyed hereditary power confirmed by 
imperial patent, and such power was mcompatiblc with the 
existence of a republic Moreover, Clement VII showed dis- 
satisfaction with the uncertainty of the power conferred upon 
his kinsman, and finally succetded m obtaining additional 
privileges On the 4th of April 1532 a parliament was convoked 
for the last time in Florence, and, as usual, approved everv 
measure proposed for acceptance Accordmgly a new council 
was formed of two hundred citizens elected for life, forty-eight 
of which number were to (X)a,titute a senate Alessandro, as 
duke of the republic, filled the post of gonfalonier, and earned 
on the government with the assistance of three senators, changed 
every three months, who took the place of the suppressed 
sigmory 

The duke’s chief advisers, and the contrivers of all these 
arrangemenfii were Baccio Valori, hrancesco Vettori and above 
dll hran(e*sco Guicciardini— men, especially the latter two, of 
lofty political gifts and extensive influence The mind and 
character of Duke Alessandro were as yet comparatively un- 
known At first he seemed disposed to rule with justice and 
prudence But encountering diffic'ulties that he was unable to 
overcome, he began to neglect the business of the state, and 
acted if the sole function of government consisted m lulling 
tlie people by festivities and corrupting it by the dissolute life 
of whic h lie set the example I he question of the moment w^s 
the transformation of the old republican regime mto a princedom , 
as an unavoidable result of this change it followecl that Florence 
was no longer to he the ruling city to whose inhabitants alone 
belonged the monopoly of politic td office When the leading 
Florentine families realized not only that the republic wa^ 
destroyed, but that they were reduced to equality with those 
whom they had hithcito regarded as their inferiors and subjects, 
their lage was mdtscnbable, and hardly a day passed without 
the depirtuie of influential citizens who wc re resolved to achieve 
the overthrow of their new ruler They found a leader m Cardi- 
nal Ippolito del Medici, who was then in Rome, 
embittered hy the preference given to Vlessandro, 
and anxious to bee ome his succ essor with the least 
possible delay Under the pressure of terror the duke at once 
became a tyrant He garilscmcd the different cities, and b(*gan 
the erection m Florence of the Fortezza da Basso, built chiefly 
at the expense of hiiippo Strozzi, who afterwards met his ejeath 
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Within its walls 

In 1534 Clement VTI died, and the election fell on Paul III , 
from whom Cardinal Ippolito hoped to obtam assistance. 
Accordingly the principal Florentine exiles were dcspatclied to 
Cliarles V with complaints of Alessandio’s tvranny and his 
shameless violation of the terms upon which the city had surren- 
dered Cardinal ippolito also represented his own willingness 
to carry on the government of Florence in a more equitable 
nunaer, and promised the emperor a Urge sum of money 
Reply l^eing delayed by the emperor’s absence, he became so 
impatient that he set out to meet Charles in Tunis, but on the 
10th of August 1535 died sudcknly at Itri, poisoned by order 
of Alessandro Such at least was the general belief, and it was 
confirmed by the same fate befalling other enemies of the duke 
about tlie same time On the emperor’s return from Africa, 
the exiles presented themselves to him in Naples, and the vener- 
able patriot Jacopo Nardi pleaded their cause Duke Alessan- 
dro, being eitcd to appear, came to Naples accompanied by 
hranceaco Guicciardini, who by speaking m his deferco nndered 
himself odious to all friends of liberty, and nietnevably tanushed 
his illustrious name Ihe cardinal being dead, it was hard to 
find a successor to Alessandro On this account, and perhaps 
to some extent through the emperor’s personal likmg for the 
duke, the latter rose higfier than before m the imperial favour, 
married Margaret of Austria, the natural daughter of Charles, 
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and returned to Florence with increased power And now 
Alesandro indulged unc becked in the lowest excesses of tyr innv, 
and although so recently a bridegroom gave way to incnased 
libertinism His whole time was passed in vicious haunts and 
in scandalous adventures In order to conceal the obscurity of 
his birth, he left his mother to starve, and it was even asserted 
that he finally got rid of her by poison 
His constant associate in this disgraceful routine was his 
distant kinsman Lorenzo, generally known as I orenzino dei 
Medici Of the younger branch of the Medui, the 
second cousin of the Cosimo alreadv 
mentioned as the son of Giovanni delle Bande Nere 
He had much culture and literary talent, but led an irregular 
life, sometimes acting like a madman md sometimes like a 
villain was a writer of considerable elegance, the author of 
several plavs, one of which, the Artdosto, was held to be among 
the best of his ige, and he was a worshipper of antiquity Not- 
withstanding these tastes, when in Rome he knocked off the 
heads of sorn^ of the finest statues of the age of Adrian, an at t 
by which ( h ment VIT was so incensed that he threatened to 
have him hanged 1 hereupon T orenzino fled to h Ion nee, 
where he berame the friend of Duke Alessandro, and his partner 
in the most licentious excesses They went together to houses 
of ill-fame, md violated private dwellings and convents They 
often showed themselves in public mounted on the same horse 
All Florence ejed them with disgust but no one foresaw the 
tragedy that w is soon to take phec 
On the even ng of the ^th of January r «537, after a day passed 
in the usual excesses, I orenzino led the duke to his own lodging, 

• and kft him there, promising shortly to return with 

AMBMMMina- the wife of I eonardo Gmori Alessandro, worn out 
^ileaiiadro exertions of the day, fell islecp on the couch 

while awaiting T orcnzino’s return Before long the 
latter came accompanied by a desperado known as the Scoron- 
coniolo, who \ided him in falling on thr sleeper Roused by 
their first thrusts, the duke fought for his life, and was only 
<lespatchcd after a violent struggle The murderers then lifted 
the bod) into a bed, hid it beneath the clothes, and, Lorcnzino 
having attached a paper to it bearmg the words f incti amor 
batrtaey laudumque imme^i^a lupido, they both fled to Venice 
In that city Lorenzino was issassinated some ten years later, in 
1 S48, at the age of thirty-two, by order of Alt ssandro’s successor 
He wrote an Apologia, in whith he defended himself with great 
skill and eloquence, sa^ ng that he had been urged to the deed 
solely by love of liberty For this reason alone he had followed 
the example of Brutus ind played the part of fnend and courtier 
The tone of this A pologia is so straightforward, sometimes t ^ en 
so eloquent and loftv, that we should be tempted to give it 
credence were it possible to believe the assertions of one who not 
only by his crime but by the infamy of his previous and subse 
quent career completely gave the he to his vaunted nobility of 
purpose By Alessandro’s death the elder branch of the Medu i 
iKcame extinct, and thus the appearance of the younger line 
was heralded by a bloody crime 
When the duke’s absence from his own palace was discovered 
on the morning of the 6th of January he was at first supposed to 
oaimoi Spent the night with one of his mistresses, but 

soon, some alarm being felt, search was made, and 
Cardinal Cybo was the first to discover the murder Enjoining 
the strictest secrecy, he kept the corpse concealed for three days, 
and then had it interred m the sai risty of San Lorenzo Mean- 
while he had hastily summoned Alessandro Vitelh and the other 
captains, so that, by the time Alessandro’s death was made 
public, the citv was already filled with troops The cardinal 
then convoked the coum il of fortv-eight to decide upon a suc- 
cessor Alessandro’s onl\ issue was a natural son named Giulio, 
aged five The cardinal favoured his election, in the hope of 
keeping the real sovereignty m his own hands But he speedilv 
saw the impossibility of carrying out a design that was ridiculed 
by all Guicciardini, Vetton and others of the leading citizens 
favoured the choice of Cosimo, the son of Giovanni delle Bande 
Nere He was alreadv m Florence, was aged seventeen, was 


keen-witted and aspiring, strong and handsome m person, heir 
to the enormous wealth of the Medici, and, by the terms of the 
imperial patent, was Alessandro’s lawful successor Charles V 
approved the nomination of Cosimo, who without delay seized 
the reins of government with a firm grasp Like Alessandro, he 
was named head of the rc public, and Guicciardini and others who 
had worked hardest m his cause hoped to direct him and keep 
him under their control But Cosimo soon proved that, his 
ymuth notwithstanding, he was resolved to rule unshackled by 
republican forms and unhampered by advisers disposed to act 
as mentors The Floreiitires had now an absolute prince who 
was likewise a statesman of eminent ability 

On learning of the death of Alessandro and the election of 
Cosimo, the exiles appreciated the necessity for prompt action 
as delay would he fatal to the overthrow of the Medicean rule 
They had received money and promises from France, they were 
strengthened by the adhesion of Filippo Strozzi and Baccio 
Valon, who had both become hostile to the Medici through the 
infamous conduct and mad tyranny of Alessandro, and Strozzi 
brought them the help of his enormous fortune and the prowess 
of that very distinguished captain, his son Piero The exiles 
assembled their forces at Mirandola Ihey had about four 
thousand infantry and three hundred horse, among them were 
members of all the principal Florentine fimilics, and their 
leaders were Bernardo Salviati and Piero Strozzi Ihey 
marched rapidly, and entered luscany towards the end of July 
15^7 Cosimo on this occasion displayed signal capacity and 
presence of mind Informed of the exiles’ movements by his 
spies, he no sooner learned their approach than he ordered 
Alessandro Vitelli to colle ct the best German, Spanish ind Italian 
infantrv at his disposal, and advance against the encmv without 
d( 1 IV On the evening of the of ]uly Vitclli marched towards 
Prato with seven hundred pi< ked infantry and a band of one 
hundred horse, and on the way fell in with other Spanish foot 
soldiers who joined the ( xpcdition At early dawn the following 
morning he made a sudden attack on the exiles’ advanced guard 
(lose to Montemurlo, an old fortress converted into a villa be- 
longing to the Nerli H u ing utterly routed them, he proceeded 
to storm Montemurlo, where kihppo Strozzi and a few of his 
young comrades had taken refuge Ihcy made a desperate 
resistance for some hours, and then, overwhelmed by superior 
numbers, were obliged to vu Id themselves prisoners Ihe mam 
bodv of the army was still at some distance, having been detained 
in the mountains by heavy rains and difficult passes, and, on 
learning the defeat at Montemurlo, its leader turned back by the 
wav he had come Alessandro Vitelh re-entered Florence with 
bis vutonous army cand his fettered captives Cosimo had 
achieved his first triumph 

All the prisoners, who were members of great families, were 
brought before Cosimo, and were received by him with courteous 
coldness Soon, however, a scaffold was erected in the Piazza 
and on four mornings in succession four of the prisoners were 
beheaded Then the duke saw fit to stay the executions 
Baccio Valon, however, and his son and nephew were beheaded 
on the 20th of August in the courtyard of the Bargello Filippo 
Strozzi still survived, confined in the P ortezza da Basso, that had 
been built at his expense His family was illustnous, he had 
numerous adherents, and he enjoyed the protection of the 
French king Nevertheless Cosimo only awaited some plausible 
pretext to rid himself of this dreaded enemy He brought him 
to trial and had him put to the question But this cruelty led 
to nothing, for Strozzi denied every accusation and bore the 
torture with much fortitude On the r8th of December he was 
found dead in his prison, with a blood-stained sword by his side, 
and a slip of paper bearing these words Exortare altquis nosirts 
ex ossthus ultor It was believed that, having renounced all 
hope of his life being spared, Strozzi had preferred suuide to 
death at the hands of the executioner Some, however, thought 
that Cosimo had caused him to be murdered, and adopted this 
mode of concealing the crime The voung princess cold-blooded 
massacre of his captives cast an enduring shadow upon his reign 
and dynasty But it was henceforward plain to all that he was 
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a man of stern resolve, who went straight to his end without 
scruples or half-measures Before long he was regarded by many 
tiL the incarnation of Machiavelh s Prince y “ inasmuch as he 
joined daring to talent and prudence, ^\ab capable of great 
( ruelty, and yet could practise mercy in due season ’’ Guicciar- 
dini, who still pretended to act as mentor, and who on a((Ount 
of his many services had a certain influence over him, wdb obliged 
to withdraw from public life and busy himself with writing his 
History at his villa of Arcetri He died in this letreat in 1540, 
and it was immediately rumoured that the duke had caused him 
to be poisoned This shows the estimation in which Cosimo 
was now held He punished with death all who dared to resist 
his will By 1540 sentence of death had been pronounced against 
four hundred and thirty rontumac lous fugitives, and during his 
leign one hundred and fcjrty men and six women actually 
ascended the scaffold, without counting those who perished in 
foreign lands by the daggeis of his assassins ilc reduced the 
old republican institutions to empty forms, by making th. magis- 
trates mere creatures of his will He issued the sternest edicts 
against the rebels, particularly by the law known as the Pol- 
verina,” from the name of its proposer Jacopo Polvcrini Ihis 
law decreed not only the confiscation of the property of exiles, 
but likewise that of their heirs, even if personally accjuired by 
the latter Cosimo ruled like the independent sovereign of a 
great state, and always showed the capacity, firmness and 
courage dem ended by that station Only, his state being small 
and weak, he was forced to relv chiefly upon his personal talent 
and wealth It was necessary for him to make heavy loans to 
the different European sovereigns, especially to Charles V , the 
most rapacious of them all, and to guc enormous bnbes to their 
ambassadors Besides, he had to carry on wars for the exten- 
sion of his dominions, and neither his inherited wealth nor the 
large sums gained by confiscating the estates of rebellious 
subjects sufficed foi all this outlay lie was accordingly com- 
pelled to burden the people with taxes, and thus begin at once to 
dimmish its stiength 

Cosimo bore a special grudge against the neighbouring 
republics of Siena and Lucca Although the latter was 
small and weak and the forme i girnsoncd by 
S^enaseixed spec t ic le of free institutions it 

the frontiers of his own state served as a continual 
incitement to subjects disaffected to the new rCgime In fact 
Frincesco Burlamacchi, a zealous Lurchese patriot, had con- 
ceived the design of re-establishing republican government in 
all the cities of Tuscany Cosimo, with the empcroi s help, 
succeeded in having him put to death Lucca, however, was 
an insignificant state making no pretence of rivalry, whereas 
Sicn i wis an old and formidable foe to Florence, and had always 
given protection to the Florentine exiles It was now very re- 
luctantly submitting to the presence of a Spanish garrison, and, 
being stimulated b> promises oi prompt and eflicac lous assist 
anre from France, rose in lebclhon and expelled the Spaniard 
in 1552 Cosimo instantlv wrote to the emperor in terms 
that appealed to his pride, asked leave to attack Siena, and 
be gged for troops to ensure the success of his enterprise As no 
immediate answer arrived, he feigned to begin negotiaticms with 
Henry 11 of France, and, by thus arousing the imperial jealousv 
obtained a contingent of German and Spanish infantr Sicn i 
was besieged for fifteen months, and its inhabitants, aided bv the 
valour of Piei o btrozzi, who fought under the French flag, made 
a most heroic resistance, even women and children helping on 
the walls But fortune was against them Piero Strozzi sus- 
tained several defeats, and finally the Sienese, having exhausted 
their ammunition and being decimated bv f imine and the sword, 
w ere obliged to capitulate on honourable terms that were shame- 
lessly violated By the varied disasters of the siege and the 
number of fugitives the population was reduced from forty to 
eight thousand inhabitants The republicans, still eager to 
resist, withdrew to Montalcino Cosimo now ruled the city and 
territory of Siena m the name of Charles V , who always refused 
him Its absolute possession After the emperor’s abdication, 
and the succession of Philip II to the Spanish throne, Cosimo 


at last obtained Siena and Porto Lerraio by giving up his claim 
to a sum of 200,000 ducats that he was to have received Iron 
Charles V 

In 1559 Cosimo also captured Montalcino, and thus formed tin 
grind-duchy c^f Tuscanv, but he continued to govern the new 
state -/ e Siena and it^ tcriitories — sepaiately from 
the old Hi^ rule was intelligent, skilful and des-Or«inl-OiicA» 
potic, but his enormous expenses drove him to raise 
] irgc sums of monev by spec 1 il contrivances unsuited 
to the country ind the people Hence, notwithstanding the 
genius of its founder, the grand-duch> held from the first the 
elements of its future decay Cosimo preferred to confer office 
upon men of humble origin m order to have pliable tools, but he 
also liked to be surrounded by a courtier iristocracy on the 
bpanish and French pattern \s no I use an iristocracy am 
longei existed, he created new nobles, and tcmpited foreign c^nes 
to come by the concession of various feudal privileges, and, t(» 
turn this artificial aristociacy to some account, he lounded the 
kiughtl) 01 del of St Stephen, charged with the defence of the 
coast against pnates, which m course of time w'on much honour 
by Its prowess He also established a small standing army foi 
the protec turn of his fronticis, but he gtntralh cmplc;ytd (xernui 
I and Spinish troops foi his wais, and alwiys hid a foreign body 
guard At the commencement of his reign he opposed the pope 
m order to maintain the independent c of his own st itc , but 1 iter 
to obtain help, he truckled to tlniu in many ways, even to the 
extent of giving up to the Inquisition his own confidant, Piero 
Carnesetchi, who being iccuscd of heresy, was beheaded and 
buint in 1567 In reward for these ac Is of submission, the pope 
showed him friendship, and Pius V gi intccl him the title ot 
grand-duke, c onferring the patent and ciown upon him m Rome, 
although the emperor had always withheld his consent Ihc 
measure most injurious to luscanv was the fiscal system 01 
taxes, of whicli the sole aim was to extort the gicitest possible 
amount of rnone) I he consequent damage to industry, com- 
merce and igi culture was immense, and, uldtcl to the devasta 
tions caused by the Sitnesc VV ir, ltd to their utter rum Other 
wise Cosimo did not neglect useful measures for the intenoi 
prosperity of his stale lie w is no Miccenas, nevertheless he 
lestorcd the Pisan unuersity, tnlugcd tint of Sitna, had the 
public ICC Olds classified, and also executed public works like 
the Santa iriniU bridge Dunng the great inundations of 1557 
he turned his whole energy to the relief of the suffcicrs 

In T53<; he had espoused 1 leonoi t of Folcclo, diughter of the 
VKcro) of Naples, by whom he had 'several children I wo died 
in 1562, ind their mothci soon followed tJicm to the grave h 
was said that one of these boys, Don Garcia, had murdered the 
other, ind then been killed by the enraged father indeed 
( osimo was further accused of having put his own wife to death 
but neither rumour had in> foundation lie now showed sign 
of illness and failure of strength He was not old, but worn b\ 
the cares of stite and self-indulgence Accordingly m 1564 he 
lesjgned the goveirmcnt to his (Iciest son, who was to act is hi 
lieutenant, since he wished to have power to resume the sceptre 
on any emergency In 1570, by the advice of Pope Pius V , he 
mained Camilla MarUlli, i voung lady of whom he had been 
long enamoured In 1S74 he died, it the age of fiftv-four 
ycais and ten months, after a rei,^n of thirty-seven years, 
leaving three sons and one claughtc 1 besides natural c hildren 
Ihcsc sons were Francesco, his successor, who was already at 
the head of the government, Cardinal Ferdinand, md Piero 

Francesco I , born in iS4i, began to govern as his fathers 
lieutenant in 1564, and was married in 1565 to the archduchess 
Giovanna of Austria On beginning to reign on his 
own account in 1574, he speedily manifested his real 
character IIis training m the hands of a Spanish mother had 
made him suspicious, f ihe and despotic Holding every one 
aloof, he earned on the government with the assistance of a few 
devoted ministc rs He compelled his step-mother to retire to a 
convent, and kept his brothers at a distance from FTorenee He 
loved the privileges of power without its burdens Cosimo had 
known how to maintain his independence, but Francesco cast 
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himself like a vassal at Austrians feet He reaped his reward by 
obtaining from Maximilian II the title of grand-duke, for which 
Cobimo had never been able to win the imperial sanction, but 
he forfeited all independence Towards Philip II he showed 
even gi cater siibmissiveness, supplying him with large sums of 
money wrung from his overtaxed people He held entirely 
aloof from hrame, in order not to awake the suspicions of his 
piotcUors He traded on his own account, thus creating a 
monopoly that was ruinous to the country He raised the tax 
upon ( orn to so high a rate that few continued to find anv proht 
iti growing It, and thus the Maremme, already pai llv devastated 
during the war with Siena, were converted into a desert Even 
industry declined under this system of government; and, 
although Irancesco founded porcelain manufactories and pietra 
dura works, they did not rise to any prosperity until after his i 
death His love of science and letters was the only Medicean ! 
virtue that he possessed He had an absolute passion for 
chemistry, and passed much of his time in his laboratory Some- 
times indeed he gave audience to his secretaries of state standing 
before a furnace, bellows in hand He took some useful measures 
to piomote the rise of a new city at leghorn, which at that lime 
had only a n itural and ill-shelttrtd harbour 1 he improvement 
of I cghorn had been first projected by Cosimo 1 , and was 
( amed on by all the succeeding Medici Francesco was a slave 
to his passions, and was led by them to scandalous excesses and 
deeds of bloodshed His example and neglect of the affairs of 
the slate soon raused a vast increase of crime even among the 
people, and, during the first eighteen months of his reign, theie 
occurred no fewer than one hundred and sixtv-eight murders 

In d( fault of public events, the historians of this period enlarge 
upon private incidents, jenerallv of a scandalous or sanguinar> 
kind In t57«; Orazio Pucci, wishing to avenge his father, whom 
Tosimo had hanged, determined to get up a conspiricy, but, 
soon recognizing how firmly the Mecficean rule had tikcn root 
in the coimtrv, desisted from the attempt But the giand-diike 
on hearing of the aln ady ah indoned plot, immediatelv caused 
Pucci to be hanged from tnc same window of the Palazzo 
' Cl chio, and even from the same iron stanchion, fiom which his 
father before him had hung His companions, who had fled j 
to P>an( e and England, were pursued and murdered by the ducal | 
emissaries Iheir possessions were confiscated, and the Ped- j 
verm i ^ law applied, so that the conspirators’ heirs were reduced i 
to j 3 tnur>, and the grand-duke gained more than 300,000 j 
ducats 

Next yeir Isabella dei Mcdici, Prancesco’s sister, was strangled 
m her nuptial bed by her husband, Paolo Giordano Orsini, whom 
she had betrxyed Piero dei Medici, Francesco’s brother, 
murdered his wife Fleonora of Toledo from the same motive 
Still louder Scandal was caused by the dukes own conduct 
He was already a married man, when, passing one dav through j 
the Piaz/a of St Mark in Florenc e he saw an exceedingly beautiful 
woman at the window of a mean dwelling, and at once conceived 
i passion for her She was the famous Bianca Cappello, a 
Venetian of noble birth, who had eloped with a young Florentine 


prepared a poisoned tart for the cardinal, and that, when he 
suspiciously insisted on the grand-duke tasting it first, Bianca 
desperately swallowed a slice and followed her husband to the 
tomb 

Such was the life of Francesco dei Medin, and all that can be 
said in his praise is that he gave liberal encouragement to a few 
artists, including de Giovanni Bologna {qv) He was the 
founder of the Uffizi gallerv , of the Medic i theatre, and the villa 
of Pratolino, and during his reign the Della Cniscan academy 
was instituted 

Perdmand I was thirty -eight years of age when, in 1587, he 
succeeded his» brother on the throne A cardinal from the age 
of fourteen, he had never taken holv orders He ^ 

111 t 1 PcroiBSOit / 

showed much tact and experience in the manage- 
ment of ecclesiastical affairs He was the founder of the Villa 
Medic 1 at Rome, and the purchaser of manv priceless works of 
art, sue h as the Niobe group and many other statues afterwards 
transported by him to Florence After his accession he retained 
the cardinal’s pin pie until the time of his marriage He was 
in all respects his brother’s opposite Affable m his manners 
and generous with his purse, he chose a crest tvpical of the 
proposed mildness of his i*ule— a swaim of bees with the motto 
Majestate iantum He mstantlv pardoned all who had opposed 
him, and left his kinsmen at liberty to choose their own place 
of residence Occasionally, for political reasons, he committed 
act:5 unworthy^ of his rharac ter but he re-establishcd the adminis- 
tration of justice, and scdiiloiislv ittended to the business of the 
state and the welfare of his subjects Accordingly luscanr 
revived under his rule and regained the independence and 
political dignity that his brother had sacrificed to love of ease 
ind personal indulgence He f iv oured commerce, and effectuallv 
ensured the prospciity of Leghorn, bv an edict enjoining tolera- 
tion towaids Jews and hcictics, which led to the settlement 
of m inv foreigners m that city He also improved the harboui 
and fac ilitatod communication with Pisa by means of the 
Navigho, a carul into whu h a poition of the watei of the Arno 
was turned He ni v erthclesS retained the reprehensible custom 
of trading on his own account, keeping banks in manv cities 
of Europe He successfully accomplished the draining ot the 
Val di Chiana, cultivited the plains of Pisa, Fucecchio and 
Val di Nievole, and executed other works of public utilitv it 
Siena and Pisa But his best energies were devoted to the 
foreign policy by whu h he sought to emancipate himself from 
subjection to Spain On the assassination (158c;) of Henry 111 
of France Ferdinand supported the claims of the king of Navarre, 
undeterred by the opposition of Spam ind the Catholic League 
who were dismayed b\ the prospect of a Huguenot succeeding to 
the throne of France He lent money to Heniv IV , and strongK 
urged his c onversion to Catholicism he helped to persuade the 
pope to accept Henry’s abjuialion ind pursued this policy with 
marv'ellous peisistence until his efforts weie crowned with 
success Henry IV showed faint giatitude for the benefits 
conferred upon him, and paid no attention to the expostulations 
of the grand-duke, who then began to slac ken his relations with 


named Pietro Buonaventuri to whom she was nianied at the 
time th it she attracted the duke’s gaze He made her acquaint- 
ance, and, in order to see her freqiitntiv , nominated her husband 
to a post at court Upon this, Buonaventuri behaved with so 
much insolence even to the nobilitv, that one evening he was 
found murdered in the street Tlius the grand-duke, who w is 
thought to have sanctioned the crime, was able to indulge his 
oassion unchecked On the death of the grand-duchess in it;7'^ 
he was privately united to Bianca, and afterwards married her 
publicly But she had no children, and this ser\ed to poison 
iier happiness, since the next m succession was her bitter enemv , 
the cardinal Ferdinand The latter came to Florence in 1587, 
and was ostentatiously welcomed by Bianca, who \nib most 
anxious to conciliate him On theiSthof October of the same 
ear the grand-duke died at his villa of Poggio a Caiano, of a 
♦ever caught on a shooting excursion in the Maremme, and the 
next day Bianca also expired, having ruined her health by drugs 
lakefi to cure her sterility. But rumour asserted that she had 


1’ ranee, and showed that he could guard his independence bv 
other alliances He gave liberal assistance to Philip III foi 
the campaign m Algiers, and to the emperor for the war with the 
lurks Hence he was compelled to burden his subjects with 
enormous taxes, forgetting that while guaranteeing the inde- 
pendence of Tuscanv b\ his loans to foreign powers he was 
increasingly sapping the strength of future generations lie 
at hst succeeded m obtaining the formal investiture of Siena, 
which Spam had always considered a fief of her own 
During this grand-duke’s reign the Tuscan navy was notablv 
increased, and did itself much honour on the Mediterranean 
The war-galleys of the knights of St Stephen were despatched 
to the coast of Barbary to attack Bona, the headquarters of 
the corsairs, and thev capfured the town with much dash and 
bravery In the follow mg vear (1608) the same gallevs achieved 
their most brilliant victory m the archipelago over the stronger 
fleet of the Turks, by taking nine of their vessels, seven hundred 
prisoners, and jewels of the value of 2,000,000 ducats 
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Ferdinand I died in 1609, leaving four sons, of whom the 
eldest, Cosimo II , succeeded to the throne at the age of nineteen 
Cosimoii assisted in the government by his 

mother and a council of regency He had a good 
disposition, and the fortune to reign during a period when 
Europe was at peace and luscany blessed with abundant 
harvests Of his rule there is little to relate His chief care 
was given to the galleys of St Stephen, and he sent them to assist 
the Druses against the Porte On one occasion he was involved 
in a quarrel with France Cone ino Concini, the Marshal d’Ancre, 
bemg assassinated in 1617, Louis XIII claimed the right of 
transferring the property of the murdered man to De Luynes 
Cosimo, refusing to recognize the confiscation decreed by the 
French tribunals, demanded that Concini’s son should be allowed 
to inherit Henc e followed much ill-feeling and mutual reprisils 
between the two countries, finally brought to an end by the 
intervention of the duke of Lorraine 

Like his predecessors, Cosimo II studied to promote the 
prosperity of I eghorn, and he deserves honour for abandoning 
all common e on his own account But it was no praiseworthy 
act to pass a law depriving women of almost all rights of inheri- 
tance By this means many daughters of the nobility weie 
driven into convents against their will He gave scanty atten- 
tion to the general affairs of the state lie was fond of luxury, 
spent freely on public festivities and detc sted trouhlt Tuscany 
was apparently tranquil and prosperous, but the decay of 
which the seeds were sown under Cosimo I and herdinand I 
was rapidly spreading, and became before long patent to all and 
beyond all hope of remedy Ihe best deed done by Cosimo II 
was the protection accorded by him to Galileo Galilei, who 
had removed to Padua, and there made some of his grandest 
discoveries The grand duke rec illed him to Florence in 1610, 
and nominated him court mathematician and philosopher 
Cosimo died in Febru try 1621 Feeling his end draw near, 
when he was only aged thirty and all his sons were still in their 
childhood, he hastened to arringc his family affairs His 
mother, Cristina of Lorraine, and his wife, Maddalcna of Austria, 
were nominated regents and guardians to his eldest son Ferdinand 
II , a boy of ten, and a counc il of four appointc cl, whose functions 
were regulated by law After Cosimo’s death, the young Ferdi 
nand was sent to Rome and Vienna to complete his ediiciition 
and the goveinment of luscanv remained in the hinds of 
two jealous and quarrelsome women Thus the administration 
of justice and finance speedily went to rum Out of sub- 
missiveness to the pope, the regents did not due to maintain 
their legitim itt right to inherit the duchv of Urbino I hey 
conferred cxaggcriteci piivileges on the new Iiiscan nobility, 
which became mere isingly insolent and worthless They 
resumed the piactue of trading on their own account, and, 
without reaping much benefit thereby, did the utmost damage 
to private enterprise 

In 1627 Ferdinand 11 , then aged seventeen, returned to Italy 
and assumed the reins of government, but, being of a very gentle 

Ferdinand il decided on sharing his power with 

the regents and his brothers, and arrangecl matters in 
such wise that each was almost independent of the other He 
gained the love of his subjects by his great goodness, and, when 
Florence and Tuscany were ravageci by the plague in 1630, 
he showed admirable courage and earned out manv useful 
measures But he was totally inciipable of energy as a states- 
man When the pope made bitter complaints because the 
board of health haci dared to subject certain monks and priests 
to the necessary quarantine, the grand duke insisted on his 
officers asking pardon on their knees for having done their dutv 
On the death m 1631 of the last duke of Urbino, the pope was 
allowed to seize the duchy without the slightest opposition on 
the part of Tuscany As a natural consequence the pretensions 
of the Roman curia became increasingly exorbitant , ecclesiastics 
usurped the functions of the state, and the ancient laws of the 
republic, together with the regulations decreed by Cosimo I as 
a check upon similar abuses, were allowed to become obsolete 
On the extinction of the line of the Gonzagas at Mantua in 1627, 


war broke out between France on the one side and Spain, 
Germany and Savoy on the other I he grand duke, uncertain 
of his policy, trimmed his sails according to events Fortunately 
peace w is re-cstabhshed in 1631 Mantua and Monferrato fell 
to the duke of Nevers, as France had always desired But 
Europe was again in arms for the Thirty Years’ W ir, and Italy 
was not at peace Urban VIII wished to aggrandize his nephews, 
the Barbenm, by wresting C astro and Roncighone from Odoardo 
Farnese, duke of Parma and brother-in-law to Ferdinand* 
Famese marched his army through Tuscany into the territories 
of the pope, who was greatly alarmed by the attack The grand- 
duke was drawn into the war to defend his own state and his 
kinsman His military operations, however, were of the feeblest 
and often the most laughable f haracter \t last, by means of the 
hrench intervention, peue was made in 1644 But, although 
the pope was forced to yield, he resigned none of his ecclesiastical 
pretensions in Tuscany It was during Terdimnd s reign that 
the septuagenarian Galileo was obliged to appeir before the 
Inquisition in Rome, which treated him with infamous crueltv 
On the death of this great and unfortiiniti man, the grind duke 
wished to erect a monument to him, but was withheld hv fear 
of the opposition of the clergy The dynasty as well as the 
country now seemed on the brink of decay Iwo of the grand 
duke’s brothers had alreui\ died childless and Ippolito, the sole 
survivor, was a cardinal Ihc only remaining heir was his son 
Cosimo, born in 1642 

Like nearly all his predecessors, Ferdinand II gave liberal 
patronage to science and letters, greatly aided therein by his 
brother Leopold, who had been trained by Galileo Galilei, ind 
who joined with men of Icirning m founding the celebrated 
icadcmy Del Ct>nenio, of which he was n imed president This 
academy took for its motto tlie words Provando e rtprovando, 
ind foilovyed the experimental method of Galileo Formed in 
i 6«57, iL was dissolved m 1667 in consequence of the jealousies 
and dissensions of its rnernlxrs, but during its brief existence 
won renown by the number ind importance of its works 

Cosimo III sue ( cede d his f ither m 1670 He was weak, vain, 
bigoted and hvpoc ritual In ifi6i he had espoused Louise of 
Orleans, niece of f^uis XIV , who, being en imourcd 
uf Duke Charles of Tairriine was very icluctant to 
come to Italy, and speedily detested both her husband and his 
counlrv, of which she refused to learn the 1 inguage She had 
two sons and one diughter, but iftcr the huth of her thud child, 
Giovan Gastone, her hatred for her husband increased almost 
to madness She first withdrew to Poggio a ( aiann ind then, 
being unible to get her mirriigc innulled, returned to Trance, 
where, although supposed to live in convcntuil seclusion, she 
p issecl the greater part of her time as a wel( ome visitor at court 
Even her tcstamcntiry dispositions attested the Molence of her 
dislike to her husbanci 

Cosimo’s hypocritical zeal for religion compelled his subjects 
to multiply services ind piocessions that greatly infringed upon 
their working hours He wasted enormous sums m pensioning 
converts — even those from other countries— and in giving rich 
endowments to sanctuaries Meanwhile funds often failed for 
the payment of government clerks and soldiers His court 
was composed of bigots and parasites, he ransadeed the world 
for dainties for hus table, adorned his palac e with costly foreign 
hangings had fore ign servants, ind filled his gardens with exotic 
plants He purchased from the emperor the title of “ Highness ” in 
order to bo the equt I of the duke of Savoy He remained neutral 
during the Franco-Span ish War, and submitted to every humilia- 
tion and requisition exacted by the emperor He had vague 
notions of promoting agriculture, but accomplished no results 
At one time he caused eight hundred fanulKs to be brought over 
from the Morea for the cultivation of the Maremme, where all 
of them died of fever But when, after the revocation of the 
Edict of Nantes, French Huguenots offered to apply their labour 
and capital to the same purpose, the grand duke’s religious 
scruples refused them refuge So rum fell upon Tuscany 
Crime and misery increased, and the poor, who only asked for 
work, were given alms and sent oftener to church This period 
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witnessed the use of many (hantable institutions of a religious I 
character under the patronage of the grand duke, as for instance I 
the congregation of San Giovanni Battista But these could » 
not remedy the general decay 

Cosimo’s dominant anxiety regarded the succession to the 
throne IIis eldest son Ferdinand died childless in 1713 The 
pleasure-loving Giovan Gastone was married to Anna Maria of 
Saxe-Lauenbiirg, widow of a German prince, a wealthy, coarse 
woman wholly immersed in domestic occupations After living 
with her for some time in a Bohemian village, Giovan Gastone . 
yielded to his dislike to his wife and her country, withdrew to 1 
trance, and ruined his health by his excesses After a brief 1 
return to Bohemia he finally separated from his wife, by whom he ! 
had no family Thus the dynasty was doomed to extinction | 


thought on ascending it was to regain strength enough to pass 
the remainder of his days in enjoyment* He dismissed the spies, 
parasites and bigots that had formed his father’s court, abolished 
the pensions given to c on verts, suppressed several taxes, and pro- 
hibited the organized espionage established m the family circle 
He wished to live and let live, and liked the people to be amused 
Everything m fact bore a freer and gayer aspect under his reign, 
and the Tuscans seemed to feel renewed attachment for the 
dynasty as the moment of its extinction drew near But the 
grand duke was too feeble and incapable to accomplish any real 
improvement Surrounded by gay and dissipated young men, 
he entrusted all the cares of government to a certain Giuliano 
Dami, who drove a profitable trade by the sale of orffices and 
privileges In this way all things were m the hands of corrupt 
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Cosimo h.icJ a passing idea of reconstituting the Florentine 
republic, but, this design being discountenanced by the Euro- 
pean powers, he determined to transfer the succession, after 
the death of Giovan Gastone, to his sister Anna Maria Louisa, 
who in fact survived him For this purpose he proposed to 
annul the patent of Charles V , but the powers objected to this 
arrangement also, md by the tieaty of 1718 the quadruple 
alliance of Germany, France, England and Holland decided that 
Parma and Tuscany snould descend to the Spanish infante Don 
Carlos ^ The grand duke made energetic but fruitless protests 
Cosu^ III had passed his eightieth year at the time of his 
dece^iM|ir October 1723, and was succeeded by his son Giovan 
Gastone, then aged fifty-three The new sovereign 
health, worn out by dissipation, and had 
neither ambition nor aptitude for rule His throne 
was already at the disposal of foreign powers, and his only 


individuals, while the grand duke, compelled to pass the greater 
part of his time in bed, vainly sought diversion m the company 
of buffoons, and was only tormented by perceiving that all the 
world disposed of his throne without even askmg his advice 
I And when, after prolonged opposition, he had resigned himself 
to accept Don Carlos as his successor, the latter led a Spanish 
army to the conquest of Naples, an event afterwards leading 
to the peace of 1735, by which the luscan succession was trans- 
ferred to Francesco II , duke of Lorraine, and husband of Maria 
Theresa Giovan Gastone was finally obliged to submit even to 
this bpain w ithdrew her garrisons from 1 uscanv, and Austrian 
soldiers took their place and swore fealty to the grand duke on 
the 5th of February 1737 He expired on the 9th of July of 
the s^me year Such was the end of the younger branch of thte 
Medici, which had found Tuscany a prosperous country, where 
art, letters, commerce, industry and agnculture flourished, 
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and left her poor and decayed in all ways, drained by taxation, 
and oppressed by laws contrary to every principle of sound 
economy, downtrodden by the clergy, and burdened by a weak 
and VICIOUS aristocracy 
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MEDICI, GIACOMO (1817-1882), Italian patriot •'nd soldier, 
was born at Milan in Januiry 1817 Exiled m 1836, he fought 
in Spam against the Carlists between 1836 and 1840, and m 
1846 joined Ganbaldi at Montevideo Returning to Italy with 
Garibaldi in 1848, he raised a company of volunteers to fight 
against Austria, and commanded the volunteer vanguard in 
Lombardy, proceeding thence to Rome, where he guned dis- 
tinction by defending the Vascdlo,” a position near the Porta 
San Pancrazio, against the Frrnch During the siege of Rome 
he himself was wounded In the war of 1859 he commanded 
a volunteer regiment, and was sent by Cavour into Tirol In i860 
he tried in vam to dissuade Garibaldi from the Marsala expedi- 
tion, but, after his chief’s departure, he sailed for Sicily with the 
second expedition, taking part in the whole campaign, during 
which he forced Mcssin i to capitulate after an eight days’ siege 
Joining the regular army, he. was appointed military com- 
mandant of Palermo, in whic h capacity he facilitated the abortive 
campaign of Ganbaldi in 1862 In 1866 he commanded the 
division which invaded Tirol, but the effect of his victories 
was neutralized bv the (onc-lusion of peace Returning to 
Palermo he did good work m restoiing order in bicily He 
became a senator in 1870, and marquis of the Vascello” and 
first aide-de camp to the king in 1876 He died on the 9th of 
March 1882 

MEDICINE The science of medume as we understand it, 
has for its province the treatment of disease The word 
“ medicine ” (Lat mediana sc ars, art of healing, from meden^ 
to heal) may be used very widely, to include Pathology (q v ), 
the theory of the causation of disease, or, veiy narrowly, to 
mean only the drug or form of remedy prescribed by the 
physician — this being more properly the subject of Therapeutics 
(qv) and Pharmacology {qv) But it is necessary in practice, for 
historical comprehensiveness, to keep the wider meaning m view 

Disease (see Patholocy) is the correlative of health, and the 
word is not capable of a more penetrating definition From 
the time of Galen, however, it has been usual to speak of the 
life of the body either as proceeding m accordanc e with nature 
(Kara <f}vtTLVf secundum naturam) or as overstepping the bounds 
of nature (Trapa praeter naturam) Taking disease to 

be a deflexion from the line of health, the first requisite of 
medicine is an extensive and intimate acquaintance with the 
norm of the body The structure and functions of the body 
form the subject of Anatomy {qv) and Physiology (qv) 

The medical art (ars medendt) divides itself into departments 
and subdepartments The most fundamental division is into 
internal and external medicine, or into medicine proper and 
surgery (qv) The treatment of wounds, mjunes and de- 
formities, with operative interference in general, is the special 
department of surgical practice (the corresponding parts of 
pathology, including inflammation, repair, and removable 
tumours, are sometimes grouped together as surgical pathology), 
and where the work of the profession is highly subdivided, . 
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surgery becomes the exclusive province of the surgeon, while 
internal medicine remains to the physician A third great 
department of practice is formed by obstetric medicine or 
midwifery (see Obstetrics), and dentistry (qv), or dental 
surgery, is given up to a distinct branch of the profession 

A state of war, actual or contingent, gives occasion to special 
developments of medical and surgical practice (military hygiene 
and military surgery) Wounds caused by projectiles, sabres, 
6rc , are the special subject of naval and military surgery, while 
under the head of military hygiene we may include the general 
subject of ambulances, the sanitary irrangements of camps 
and the various forms of epidemic camp sickness 

Ihe administration of the civil and criminal law involves 
frequent relations with medicine, and the professional subjects 
most likely to arise in that connexion, together with a summarv 
of causes celebres, are formed into the department of MkDical 
JuRIsPRUD^NCP (qv) 

In preserving the public health, the medical profession is 
again brought into direct relation with the state, through the 
public medical officers 

History oi Medicinf 

Medicine as Porirayed in ihe Homeric Poems the state 
of society pictured by Homer it is clear that medicine has already 
had a history Wc find a distinct and organized profession, we 
find a system of treatment, especially m regai^ to injuries, 
which it must have been the work of long experience to fiamc 
we meet with a nornenclatuie of parts of the body sulx»tanlially 
the same (according to Daremberg) as that employed l<?ng 
altei wards in the writings of Hippoi rates, in short we find a 
science and an oiganization which, however imperfect as com- 
pared with those of later times, aie yet very far from being in 
their beginning The Homeric heroes themselves are repre- 
sented as having considerable skill in surgery, and as able to 
attend to ordinary wounds and injuries, but there is also a 
professional class, represented by Machaon and Podalinus, the 
two sons of Asclepius, who are treated with great respect It 
would appear, too, from the Aethwpis of Archinus (quoted by 
Wclckcr and Jliser) that the duties of these two were not 
precisely the same MaLluon’s task was more especially to 
heal injuries, while Podalinus had received fiom his father the 
gift of “ recognizing what was not visible to the eye, and tending 
what could not be healed ” In other words, a rough in- 
die it ion IS seen of the separation of medicine and surgery 
Asclepius appears in Homer as a Ihessalian king, not as a god, 
though in later times divine honours were paid to him There 
is no sign m the Homeric poems of the subordination of medicine 
to religion which is seen in ancient I'gypt and India, nor are 
priests charged, as they were in those countries, with medical 
functions — all circumstances which throw grave doubts on the 
commonly received opinion that medicine derived its origin 
in all countries from religious observances 

Although the actual organization of me dicinc among the Homenc 
Cyfccks was thus quite distinct from religion, the worship of Asclepius 
(or AcbCuHpius) as the god of healing demands some notice Ihis 
(ult spread very widely among the (rrecks it had great civil im 
jiortancc, and lasted even into Christian times but there is no reason 
to attnbute to it any special connexion with the development of 
tlic science or profession of medicine Sick persons repaired, or 
were conveyed, to the temples of Asclepius in order to l>e healed, 
just as in modern times relief is sought by a devotional pilgrimage 
or from the waters of some sacred spring, and then as now the healing 
influence was bometimes sought by deputy Hic sick person, or Ins 
representative, after ablution, prayer and sacrifice was made to 
sleep on the hide of the sicrificed animal or at the feet of the statue 
of the god, while sacn d rites were performed In his sleep (mcubatio, 
tyicol^'qaii) the appropriate remedy was indicated by a dream 
Moral or did f tic remedies were more often prescribed than drugs 
I he record of the cure was inscribed on the columns or walls of the 
temple and it has been thought that in this way was introduced 
the custom of rr cording rases, and that the phy^^icians of the 
Hippocratic school thus learnt to accumulate clinical expenence 
But the pnests of Asclepius were not physicians Although thf 
latter were often called Asclepiads this was in the first place to 
indicate their real or supposen descent from Asclepius, and in the 
second place as a complimentary title No medical wnting of 
antiquity speaks ol the woiship of Asclepius m such a way as to 

xvirr 2 a 



MEDICINE 


[HISTORY 


42 

imply any connexion with the ordinary art of healing The two 
systems appear to have existed side by side, but to have been distinct 
and if they were ever united it must have been before the times of 
which we have any record The theory of a development of Greek 
medicine from the ntes of Asclepius, though defended by eminent 
names, must accordingly be rejected 

Development of Medicine in Greece — It is only from non 
medical writers that anything is known of the development of 
medicine m Greece before the age of Hippoe rates The elaborate 
collections made by Daremberg of medical notices in the poets 
and historian^ illustrate the relations of the profession to society, 
but do little to prepare us for the Hippocratic period Nor is 
much importance to be attached to the influence of the philo- 
sophical sects on medicine except as regards the school of 
Pythagoras lhat philosopher and several of his successors 
were physicians, but we do not know in what i elation they stood 
to later medical schools We must Uieiefore hasten onward to 
the age of Pencks, in which Hippocrates, already called “ the 
Great,” was in mediune as complete a representative of the 
highest efforts of the Greek intellect as were his contemporaries 
the great philosophers, orators and tragedians The medical 
art as we now practise it, the character of the physician as \vc 
now understand it, both date for us from Hippocrates I he 
justification of this statement is found in the literary collection 
of writings known by his name Of these certainly many are 
falsely ascribed to the historical Hippocrates of Cos, others are 
ilmost as certainly rightly so ascribed, others again are clearly 
works of his school, whether from his hand or not But which 
are to be regarded as the “genuine works ’ is still uncertain, 
and authorities are conflicting There are clearly two schools 
represented in the collection -that of Cnidus in a small pro- 
portion, and that of Cos in far the larger number of the works The 
latter was that to which Hippocrates belonged, and wheie he 
gave instruction, and accordingly it may be taken that works 
of this school, when not obviously of a different date, are 
Hippiocratic in doctrine if not m actual tuthorship 

HtppocraHc Medicine -The lirst grind charictcnstic of Hippo 
cratic medicine is the high conception of the duties and status of 
the physician, shown in the celebrated Oath of Hippociates and 
elsewhere — equally free from th' mysticism of i priesthood and 
the vulgar pretensions of t mercenary crift So matured a pro 
fessional sentiment may perhaps have been more the growth of time 
and organization than the woiK of an indivuUiil genius but certainly 
corresponds with the chiiaetci universally attiibutcd to Hip])ocratcs 
himself I he second ^rect qiialil\ is the singulir artistic skill intl 
hilince with which the Hippocntu physician used such maten ils 
and tools is he posscssoel Here wc n cognize th^ true Greek (rw<l>po(rvvTj 
Rut this artistic completeness wascloselv connected with the thinl 
earelinal virtue of Hippocritie medicine— the clear recognition of 
disease is being cquilly with life 1 process governed by whit we 
hould now c ill naturil laws which could be known by observation 
md which indicited the spontnncoiis and nunnil direction of 
recoverv hv following which ilone could the jdiysician succeed In 
liic fourth place, these views of the natural history of disease 
(HI modern language) led to habits of minuti obscivation \nd iceu 
iite mteipietilion of symptom in which the Hippocratic school 
VIS unrivalled in intiquit\ and h is been the model for ill succeeding 
igcb so that even in tluse days with our enormous idvances in 
knowledg* the true me diod of clinical medicine may be sikI to he 
the method of Hipjxiciates 

The actual science of the Hippocratic school was of course very 
limited In anatomy and physiology little advance had been made, 
and so of pathologv in the sense of an explanation of morbid processes 
or knowledge of ihseased structures there could be very little The 
most viluablt mtcllectml jxissession was a liigc mass of recorded 
obseivdtions m mdividuil eases ind epidemics of disease Whether 
thevSc observations wen systematic or individual and how they were 
recorded are points of which wc are quite ignorant, \s the theorv 
lhat the votive tablets in tlu temples supplied such materials must 
be abandoned 

Though the Hippocratic medicine was so largely founded on 
observataon, it would he m error to suppose that dogma or theory 
had no place The dominating theory of disease was the humoral, 
which has never since ceasecl to influence medical thought and 
practice According to this celebrated theory, the body contains 
four humours -blood phlegm yellow bile ancl black bile i right 
proportion and mixture of which constitute health improper 
proportions or irregular distribution disease It is doubtful whether 
the treatise in which this theory is fully expounded (repl ip<i<rios 
Mpwwov) IS as old as Hippocrates himself, but it was regarded as 
a Hippocratic doctnne, and, when taken up and expanded by Galen, 
its terms not only became the common property of the profession, 


but passed into general literature and common language Another 
Himiocratic doctrine, the influence of which is not even yet exhausted, 
is tlidt of the healing power of nature Not that Hippocrates taught 
as he was afterwards reproached with teaching, that nature is 
sufficient for the cure of diseases, for he held strongly the efficacy 
of art But he recognized, at least in acute diseases, a natural 
process which the humours went through— being first of all crude, 
then passing through coction or digestion, and finally being expelled 
by resolution or crista through one of the natural channels of the 
body flic duty of the physician was to foresee these changes, 
to assist or not to hinder them,'" so that the sick man might 
conquer the disease with the help of the physician The times at 
which crises were to be expected were naturally looked for with 
anxiety and it was a cardinal point m the Hippocratic system to 
foretell them with precision Hippocrates, influenced as is thought 
by the Pythagorean doctrines of number, taught that they were to 
be expected on d lys lixcd by certain numerical rules, in some case^ 
on odd, in othcis on even numbers — the celebrated doctimc of 
critical days This false precision can have had no practical 
value, but may have enforced habits of minute observation It 
follows from what has been said that prognosis, or the art of fore 
telling the course md event of the disease, was i strong point with 
the Hippocratic physician-^ In this they have perhaps never been 
excelled Diagnosis, or lecognitiori of the disease, must have 
been necessarily iinpcrkct, when no scientific nosology or system 
of disease existed, and the knowledge of anatomy was quite in 
adequate to allow ot a precise dctciminatiun of the seat of disease, 
but symptoms were no doubt observed and interpreted skilfully 
The pulse is not spoken of in any of the works now attributed to 
Hippocrates himself, though it is mentioned in other works of the 
collection 

In the treatment of disease, the Hippocratic school attached great 
importance to dut, the vanitions necessary in different diseases 
being minutely defined Mcdicims were regarded as of secondary 
impoitance but not neglected, two hundred and sixty -five drugs 
being mentioned at different jilaccs m the Hip|x>cratic works 
Bloovl letting was known but not gieatly piactised The highest 
importance was attached to applying ill lemedics at the light 
moment and the general piinciple enforced of making all influences 
inicrml and extern il -cooperate for tlie leliCf of the patient 
Ihc print iples of treatment jiist mentioned apply more especially 
to the cure of acute diseases but tuey are the most s dicnt ch iracter- 
islics of the llipjx)cratie school In ehionic eases diet, exerc’sc and 
natural methods were eliicfly relied upon 

Ihe school of Cnidus as distinguished fiom th it of Cos of which 
Hippocrates is the representative, appears to have differed in attach- 
ing moie importance to the difitrences tf speeiil diseases and to 
have made more use of drugs \ treatise on the tliscases of wonif n, 
contained in the Hippocratic eollcetion and of remarkable practical 
\alue, is attributed to this school 

Ihe abovt sketch of Hippocratic medicine will make it less 
neeessiry to dwell upon the details iditiiig to subsequent medical 
schools or setts in ancient times The gcne^ral eonceptioii of the 
physician s aim md tisk remained the simc though is knowledge 
incre\sed there was much divergence both in theor^ and practice— 
(veil opposing schools we^re founct to be developing some part of the 
Hippocratic system Direct op|X)nents or lepudiators of the autho 
nt>. of 11 ippocratt swore r ire, all generally appealing to his authority 
But insensibly, the least \ iluable part of the Hippocratic work 
the theory, was made permanent the most valuable, the piactieal, 
neglected 

Post Hippocratic Medicine After Hippoerate‘> the progress of 
medieine m Gieece docs not call for any special remark in such a 
sketch as this but mention must be made of one great name Though 
none of ^^lstotle s wiitings arc stiictly meeheal, he has by his 
researches in anatomy and physiology contributed greatly to the 
progress of medicine It should also be rcmembereci that he was 
of in \sclc jnaei famih , and received th it partly medical education 
A»hie]i was triditiond in such families, and also himself is said to 
have praetisi d medicine as an amateur Moreover, his works on 
natural history doubtless fiuthcred the progress among the Greeks 
of sciences tributary to medicine, tliough the only specimens of 
such works which have eomc down to us fioin the Peripatetic 
ehool are those of Theophrastus who may be considered the 
founder ol the scientific study of botany Among his encyclopaedic 
writings were some on medical subjects of which fragments only 
have been ]irt served Ihc Pcrijiatetic school may have been more 
fayourable to the development of medicine, as of other departments 
of natuial knowledge, than any other but there is no evicicnce that 
any of the philosophical schools had important influence on the 
progri^s of medicine The fruit of Anstotlc s teaching and example 
was seen later on m the schools of Alexandria 

The century after the death of Hippocrat* s is a tunc almost blank 
in medical annals It is jH-obable that the science, like others, 
shircd in the general intellectual decline of Greece after the Mace- 
donian supremacy but the works of physicians of the penod are 
almost entirely lost, and were so even in the time of Galen Galen 
classes them all as of the dogmatic school but whatever may have 
bee n their characteristics, they are of no importahce in the history 
of tlie science. 
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Alexandrian School of Medtcme — The dispersion of Greek 
science and intellectual activity through the world by the 
conquests of Alexander and his biiccessors led to the formation 
of more than one learned centre, in whu h medicine among other 
sciences was represented Pergamum was early distinguished 
for its medical school, but in this as in other respects its repu- 
tation was ultimately effaced by the more brilliant fame of 
Alexandria It is here that the real continuation and develop 
ment of Hippocratic medicine can be traced 

In one department the Alexandrian school rapidly surpassed 
its Greek original —namely, m the studv of anatomy Ihe 
dissection of the human body, of whic h some doubtful trac es or 
hints only are found iii Greek times, was assiduously carried out, 
being favoured or even suggested perhaps by the Egyptian 
custom of disembowelling and embalming the bodies of the 
dead There is no doubt that the organs vveic also examined 
by opening the bodies of living persons — criminals condemned 
to death being given over to the anatomists for this purpose 

Two eminent names stand m the first lank as leaders of the 
two earliest schools of medicjne which crose in Alexandria, 
Herophilus and Erasistratus 

Herophilus (335-2^0 b c ) was a Greek of Ghalcedon, a pupil of tlic 
schools both of Cos and of ( nidus He was especially noUd for 
his profound researches in anatomy (see i 802), and in the know 
ledge and practice of iiKdieinc he appears to hive been equally 
renowned He professed himself a close idhcient of Hippocrates, 
and idopted his theory of the humours He also made extensive 
use of cirugs and of bleeding Ihe reputation of Herophilus is 
attested by the fact that four consnlerablc physicians wiote woiks 
about him and his wiitings, and he is further spoken of with 
the highest respect by Galen and Celsus By the genenl voice 
of the medical world of antiquity he was placed only second to 
Hippocrates 

Erasistratus (d 280 b c ) was the contemporary and rival of 
Hciophilus Little is known of his life exeejit that he spent some 
tunc at the court of belcuciis Nicator at Antioch before eoming to 
Alexandria, uid tbit he cultivated anatomy late in life, after he 
had taken iij) his aboele in the latter city His numerous works 
are also almost entirely lost flagmen ts only being pre->eived by 
(lalcn and others Lrasisti atus, instead of following Hippocrates 
IS Herophilus did, depreciate el him, and seems to have lieen rather 
aggressive anel independent in his views He appears to have leaned 
to mechanic d explanations of the symptoms of disc a e a was 
(specjdly the eist with infi imm ition, of which he ga\c the first 
ration il, themgh necessarily inaelceiuate , theory 

The two schools composed of the followers of Herophilus and 
Trasistratus respectively long divided between them the medic il 
world of Alexandria The iiimes of many prominent members of 
l)oth sects have been preserved, but it would be useless to repeat 
them The Herophilists still reverenced the memory of Hippocrates 
and wrote numerous commentaries on his works they produced 
many eminent anatomists but m the end see m to have become losi 
in theoretical subtleties, and to have m untamed too high a st indard 
of literary cultivation The school of 1 rasistratus was less dutin 
guished in anatomy than that of Herophilus, but paid mure attention 
to the special sympte^ms of eliseascs, and employed i great variety 
e)f drugs It was longer lived than that of Herophilus, for it still 
numbered many adherents in the 2nd century after Christ, a century 
after the latter had become extinct 

The Erasistrateans paved the way for what was in some respects 
the most important school which Alexindna produced that known 
as the empiric, which, though it recognized no master by n ime may 
be considered to have been founded by Philiniis of Cos {280 b c ), a 
pupil of Herophilus but Serapion a great name in antiquity and 
Glaucias of laientum who traced the empirical doctrine back to 
the writings of Hippocrates, are also named among its founders 
The most striking pceiilianty of the empirics wis that they rejected 
inatomy, regarding it as usHess to inquire into the causes of things, 
ind thus, as they contcndi d being the more minute in tlu ir observa 
tion of the actual phenomena of disease They professi d tliat their 
whole practice was based upon experience to which word th< y gave 
a special meaning 7 hrce sources and three qnly, could cxpcrunce 
draw from observation, history {t e recorded observation), and 
judgment by analogy These three bases of knowlerlgc were known 
is the tnpod of the empirics It should not however, be for- 
gotten that the empirics read and industriously commented on the 
works of Hijipocratcs They were extremely successful m practical 
matters especially in surgery and m the use of drugs, and a large 
part of the routine knowledge of diseases and remedies which became 
traditional in the times of the Homan empire is believed to have 
been derived from them In the 2nd centujuy the school became 
dost ly connected with the philosophical sect bf the Sceptics, whose 
leader Sextus (200 B c ), was an empirical physician It lived and 
flourished far beyond this time, when transplanted to Rome, not 


less than in its native Alexandria, and appeals to be lecognizable 
even uj) to the beginning of the middle ages 

If we look at the work of the Alexandrian s( hools in medicine 
IS a whole, wc must admit that the progress made was great 
and permanent The greatest service rendered to medicine 
1 was undoubtedly the systematic study of anatomy It is deal 
that the knowledge of function (physiology) did not b\ any 
means keep piie with the knowledge of structure, and this 
was piohably the reason why the important sect of the empirics 
were able entirelv to dispense with anatomical knowledge The 
doctrines of Hippocrates, though lightK thought of b\ the 
Erasistrateans still were no doubt vcr\ widely accepted, but 
the prac tice of the Hippocratic school had ht t n greatly improved 
in almost every department — surgery ind olostetncs being 
probably those in which the Alexandrian pnrtitioners could 
compare most favourably with those of modern times We 
have now to trace the fortunes of this IxicJy ot medical doctrine 
and jiractice when transplanted to Rome, and ultimately to 
the whole Roman woild 

Roman Medicine — The Romans cannot be said to ha\e at 
any time originated or possessed an independent school of 
medicine They had from early times a very complicated 
system of superstitious medicine, or religion, related to disease 
and the cure of disease, borrowed, as is thought, from the 
Etruscans, and, though tlie saying of Phnv that the Roman 
people got on for six hundred years without doctors was 
doubtless an exaggeration, and not, literally speaking, exact, 
it must be accepted for the broul truth which it contains 
When a medic al profession appears, it is, so far as we are able 
to trace it, as an importation from (iieecc 

The first Gieck [)hysician whoso name is preserved as h ning 
migrated to Rome was \rchig'ithus who came ov^cr from the 
Pelojxjnnesus in 218 bc but there were probably others before 
him When Greece w is made i kum in province, the number of 
such j)hysici ins who ought their forlui-U-s m Rome must hive been 
very large Ihe bitttr words of M Porciu Cato, who dislike d them 
as he did other upre sentative s of C reek culture, are evidence of 
this The most eminent of these eailicr (ireck jihysicians at Rome 
was Asclepneics, the Iricnd of ( icero (born 124 bc at Pnisi in 
Bithynn) ife came to Rome as i young man, and soon bee imc 
elistinguishecl both for his medical skill and his oritorical power 
He introeluccd a system which, sei far is we know, was his own, 
though founded upon the Epicurean jdnloseijihical creed on the 
jiractical side it ce)iiformed pretty closely to the Stoic rule of life 
thus ulapting itself to the leanings of the better stamp of Homans 
m tlie liter times of the republic vXrconhng to \selej)i ides all 
ell oase elej^cndeel uj:)on die r itions m the size nuinbei arrangement 
orineivement of the atoms, of which, according to the doctrine 
of Epicurus, the body eonsiateel these itonis were united into 
j)ass<ig< s througli which tlie juues of the boeh were eoiiveye'^ 

This eloclrinc,e)f which the developments need not further be follow ed, 
was imjiortant chiefly in so far that it wts perfectly distinct from 
ind oppose el to, the humeiral j:)athoIogy of Hippocrates In the 
treatment of disc I'.c A clepiades attached most importance to diet, 
exercise, jiassive movements or frie Lions, and tho extern il use of cold 
u iter m short, to a modifieel athletic triimng He rejected the 
VIS medicatrix naturat pointing out that nature in many cases not 
only did not help but marred the curt His knowledge of disease 
and surgical skill were, as appears fiom tlic lecounts given by 
Gelsus and Culms Aurchamis, very consider ibl Asclepiades had 
many jmjiils, who idliered more or le>s closely to Ins doctrines, but 
it was esprciillv one of them, Themison, who gave permanenct to 
the teachings of his master by framing out of them, with some 
modifications a new system of medical doctrine, and founding on 
tins bisis i school which la-ited for some centuries in successful 
nvalry with the Hippocritic tridition, which as we havt seen, was 
uji to tint time the j)revailing influence m mcduine 

I his system was known as methodism, its adherents as the 
methodici or mcthodists Its mam principles were that it was 
useless to consider tlu causes of a disease, or even tlu organ affected 
by the disease, ind tint it was sufficient to know what was common 
to ill diseases, viz tlu ir common qualities (communitates, Hotv 6 rr]r 9 \) 
Of these there wen three possible forms — (i) relaxation, (2) con- 
traction of the minute passages or wilgo/, and (i) a mixed state, partly 
lax, partly constricted The signs of these morbid states were to 
be found in the gcncril constitution of the body, especially in tho 
excretions Besides thi-» it was important only to consider whether 
the disease was acute 01 chronic, whether it was men ising, declining 
or stationary I rcatnunt of disease was directed not to any special 
organ, nor to pixxlucing the crises and critical discharges of the 
Hippocritic school, but to correcting tho morbid common condition 
or ‘^community,*’ rehxing the body if it was constneted, causing 
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can traction if it was too lax, and in the *' mixed state ** acting accord 
ing to the predominant condition This simple rule of treatment 
was the system or ‘ method from winch the school took its name 

The methodists agreed with the empirics m one point, in thtir 
contempt for anatomy hut, strictly speaking, they were dogmatists, 
though with a dogma difieront from that of the Hippocratic school 
Besides Ihemison, its systematic founder, the scliool boasted many 
physicians eminent in their day, among whom Ihcssalus of Iralles, 
a half-educated and boastful pretender, was one of the most popiilai 
He reversed the Hippocratic maxim irt is long, promising his 
scholars to teach them the whole of medicine in six months, anti had 
inscnlied upon his tomb iarpoiflKvs, as being superior to all living 
and bvgone physicians 

In the 2nd century a much gie iter mine appears among the 
methodists, that of Soranus of Fpliesus i physiciin mentioned with 
praise even by Tertulhan and Auguslme, who practised at Rome 
m the reigns of Trajan and Hadrian Soranus is known by a work, 
still extant in the Greek original, on the dcseases of women, and also 
by the Latin work ol C itliiis Aurtlianus, three centum s liter, on 
acute and chronic diseases, which is bxsed upon, if not, as sonic think, 
an actual translation of the chief work of Soranus ind which is the 
principal source of our knowledge of the methodic school 1 he 
work on diseas( s of women is tlie only complete work on that subject 
which has come down to us fiom xiitiquity, and shows uinxrkable 
fullness of practical knowledge in relation to its subject It is 
notable that an imj>ortant instrument of research, the speculum, 
which has been reinvente-d m modern times, was used by botaiius 
and swcimens of still earlier date, showing great mechanical perfee 
tion, have been found among the luins of Pompeii fhc work on 
xcutc and chronic disc ises is also full of practical knowledge, but 
pcnetrited with the theories of the methodists 

I he methodic school lasted ccrtainh for some cintuiies, and 
influenced the revival of medical science in the middle ages, though 
overshadowed by the greater rcputition of Galen It was the first | 
definite product of Grc( k medicine on Romm soil, but was destined 
to Ik follriwed 1 )> othcis, which kejit up a more or less successful 
nvalr> with it md with the Hipjxiciatic tradition 

I he so exiled pneumatic soiiool was lounded bv ^tlicnaeus, in the 
lit ceaturv alter Christ Aeeoidiug to its doetiines the normal 
> well IS diseased ae lions of the body were to be rcfciied to the , 
operation of Uk pneuma or univtr d soul fins doctrine, crudely | 
transferiod from philosophical sjxcculation, was intended to leconcik 
tlie liu moral (ui Hippociatie) and solidist (or methodic) schools 
but tilt methodists seem to have claimed Athenaeus as one ol 
themselves 

Tilt conflicts of the opposing schools lad the obvious deficiencies 
uf each, led many physicians to tiy and conibmc the viluabk parts 
nl each system, and to call themselves eclectics Among these were 
found m iny of the most eimnent physicians of Graeco-Roman times 
It may be sulfieicnt to name Rufus of rphosu-i (2nd century ad), 
and Yrehigtnts (/7 a d 90), who is mentioned by Juvenal 

Although no system or important doctrine of medicine was 
originated bv the Rom in intellect, and though the practice of 
the profession was probably almost entirely in the hands of the 
tireeks the most complete pu lure whu h we have of medical 
thought ind actiaity in Roman times is due to a Latin pen, 
nnd to one 'vtho was, in ill probability, not a physician 
A Cornelius Celsus, a Roman palmian, who lived prolwhly in 
the 1st century, appears to have studied medicine as a branch 
of genci al know ledge Whether he was a practising physician or 
not has been 1 matter of controversy The conclusion suppoi ted 
by most evidenct seems to be that he piactised on his friends 
and dependants, but not as a remunerative profession His 
well known work De medtetva, was one ol a series of treatises 
mtended to embrace all knowledge proper for a man of the world 
It was not meant for the physicians, and was certainly little 
read by them, as CeKus is quoted bv no medical writer, and 
when referred to by Plinv, is spoken of as an author not a 
physician Thtre is no doubt that his work is chicflv a com- 
pilation, and Daremberg, with other scholars, has traced a 
large number of passages of the Latin text to the Greek originals 
from which they were translated Tn the description of surgical 
operations the vagueness of the language seems sometimes to 
how that the author had not performed such himself, but in 
other parts, and espetiallv in his historical introduction, he 
speaks with more confidtme, tnd everywhere he compares 
and cntici/cs withleirnmg and judgment The whole body of 
medical literature belonging to the Ilippocratic and Alexandrian 
times IS ably summarued, and a knowledge of the state of 
medical science up to and during the times of the author is 
thus conveyed to us which can be obtained from no other source 
The work of CeLiis is thus for us onl) second in importance to 


the Hippocratic writings and the works of Galen, but it is 
valuable rather as a part of the history of medicine than as the 
subject of that history It forms no link m the general chain 
of medical tradition, for the simple reason that the influence 
of Celsus (putting aside a few scanty allusions in medieval 
times) lommenced in the 15th century, when his works were 
first discovered m manuscript or committed to the press Since 
then, however, he has been almost up to our own times the most 
popular and widely read of all medical classics, partly for the 
qualities already indicated, partly because he was one of the 
few of those cldsuis accessible to readers of Latin, and parth 
also bei ause of the purity and c lassical perfc( tion of his language 
Of Plmy, another encvclopaedic writer, a few words must be 
said, though he was not a physician In his Natural History 
wc lind as (omplete a summary of the popular medicine of hus 
time as Celsus gives of the sdtntific meduine Phny disliked 
doctors, anil lost no opportumt> of depreciating regular medicine, 
nevertheless he has left many <|uotatK)ns from, and man) details 
about, medical authors which are of the highest value He is 
useful to us for what he wuote about the history of medicine, 
not for what he conti ibutcd Like C elsus, he had little influence 
on succeeding medical literature or practice 

We now come to the writer who, al 30 ve all others, gathered 
up into himself the divergent and scattered threads of ancient 
medicine, and out of whom again the greater part of modern 
European medicine has flowed Galen was a man furnished 
with all the anatomual medu \1 and philosophical knowledge 
of his time, he had studied all kinds of natural curiosities, and 
had stood m n^^ar relation to important political events, he 
possessed enormous industry, great practical sagacity and 
unbounded litciarv fluency He hid, in fict, every quality 
nccessar) for an cnc) ( lopaediC wnti r, or even for a literar) and 
piofessional autocrat He lound the medical profession of hus 
time split up into a number of sects, medic \\ science confounded 
under a multitude of dogmatic systems, the social status and 
moral integrity of physicians degraded He appe^ars to have 
made it Ills object to reform these evils, to reconcile scientifii 
acquirements and piactual skill, to bring back the unity of 
medicine as it had been undirstood by Hippocrates, and at the 
same lime to raise the dignitv of medical practitioner^ 

Cj xkn was as devoted to anatomical and, so far is then unde 1 stood 
physiologic.il rcse.irch as to practical medicine He worked cuthusi 
astically it dissection, though thchbcityof the \Iexandi lan schools 
no longer existing, he could dissect only animals, not the human 
bod) In his anatomical studies Galen had a twofold object — a 
philosophical, to show tht wisdorti of the Creator m making every- 
thing fit to serve its purpose and a practical, to aid the diagnosis 
or recognition, of disease The first led luin into a teleological 
I system so minute and overstiained as to defeat its own end, the 
second was suectssfully attained by giving gi eater precision and 
certainty to medical and surgical j)raetice m difficult cases. His 
gent ml physiology was essentially fountlcd upon the Hippocratic 
theory of the four elements, with which he combined the notion of 
spirit (|)neuma) penetiating all parts, and mingled with the humours 
in dillcrent pioportions It was on this field tliat he most vehe 
I inently attacked the prevailing atomistic and matcnahstie views 
; of the methodic schoe)l, and his conception of the pneuma bccamt 
in some respects half metaphysical His own researches m special 
branches of physiology were important, but do not sUictly belong 
to our }>restnt subject. 

The application of physiology to tlic explanation of diseases, and 
thus to practice, was chufly by the theory of the temperaments or 
mixtures which Gaka lounded ujion the Hippocratic doctrme of 
humours, but dcveloj)cd with marvellous and fatal ingenuity The 
normal condition or temperament of the body depended upon a 
proper mixture or proportion of the four elements -hot, cold, wet 
and dry Jbrom faulty proportions of the same arose the tntemperte^ 
( ‘ distempers ), wllich, tiiough not diseases, were the occasions 
of disease Equal importance attached to faulty mixtures or 
dvscrasiao of the blood By a combination of these morbid pre 
disjxisitions with the action of deleterious influences from without 
all ihscases were produced Galen showed extreme ingenuity in 
explaining all symptoms and -all diseases on his system No pheno 
menon was without a name, no problem without a solution And, 
though It was precisely m his fine spun subtlety that he departed 
furthest from scienUfit method and practical utility, it was this vtr) 
quality which seems m the end to have secured his popularity and 
c4>tablishod his pre eininenee m the medical world 

Galen s use of drugs was influenced largely by the same theories 
In drugs wire to be recognized the same elementary qualities — hot, 
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cold, moist, dry, &c — as in the human body anti on the principle 
of cunng by contranes, the use of one or other was indicated The 
wntmgs of Gaieti contain less of simple objective observations tlian 
those of scveml otlier ancient physicians, all being swept into the 
current of dogmatic exposition But there is enough to show the 
thoroughness and extent of his practical knowltidge Unfortunately 
It was neither this nor his zeal for research that chiefly won him 
followers, but the completeness of hus thexirctical explanations, 
which fell in with the mentil h ibils of succeeding centuries and 
were such as have flattered the inUllcctual indolence of all ages 
But the reputation of Galen grew slowly, he dots not ippear to have 
enjoyed any pro eminence over otlier physicians of his time to most 
of whom he was strongly opposed in opinion In Uie nt xt gc aeration 
he begin to be esteemed only as i philosophfr gradually his system 
was implicitly accepted, and it enjoyed a great though not exclusive 
predominance till the fall of Roman civilization tVhen the 
Arabs possessed themsel\es» of scattered remains of Gicek 
eullure the works of Galen were more highly eskemtd thin any 
others except those of Aristoth Through the \rabs the (xalcniril 
system found its way back again to wtsterri itiirope Even when 
Arabian medicine gave way before th( duect teaching of the Greek 
authors rescued fiom neglect the luthontv of Gakn was increased 
instead of being diminished vnd he assumed i jjosition of lutoeracv 
m medicil SCR nee which was onlv slowly undermintd }>> the growth 
of modem science in the 17th and i8ih centimes 

Ihe history of mc(h( me in Romm times is b\ no me ms llu 
same thing as the history of the fate of tlie works of Gilen Fui 
some fcntuiies the methodic school was popular at Rome, and 
produced one physic nn, Caclius Auiehanus, who must bo pro- 
nounced, next to Cclsus, the most considerable of the Latin 
medical writers His date was in dl probaluhtv the end of the 
4th or the beginning of the 5th ecnturv Ihe works btviin^^ 
his name are, as has been said, entirely based upon the Greek 
of Soranus, but are important both because their Greek originals 
are lost, and because they are CMdc^nce of the state of medical 
practice m his own time The popuhinty of C aehus is evidenced 
by the fact that in the 6th ccntur\ an abridgment of his 1 irger 
work was rec online nded by ( assiodorus to the Bencdietine monk-> 
for the study of mtdieinc 

Before (putting this period the n ime of Arctatus of C xppadotia 
must be mentioned So little is known ibout him that even 
his date cannot be fixed more closely thin is being between 
the second half of the ist centurv mcl the beginning of the 3rd 
Ills works have been much admired foi the purity of the Greek 
stvle, and his accurate descriptions of disease, but, as he quotes 
no medical author, and is c^uoted by none before Alexander of 
Aphrodisus at the beginning of the ^rd centiir>, it is eka.r that 
he belonged to no school and founded none, and thus his position 
m the chain of medical tradition is quite uncertain Alexander 
of Aphrodisias, who lived and wrote at Athens m the time of 
Scptimius Severus, is best known b\ his commcntajies on 
Aiistotle, but also wrote i treatise on fe\crs, still extant 

Ancient Medicine after Galen — J he B} 7 inline school of medicine, 
which closely corn spends to the Byzantine hUrary and historical 
schools, followed closely in Ciilcns footsteps, and its writers w<.re 
chiefly compilers and encyclopaedists Tlie earliest is Oribasius 
(32()-403), whose date and position are fixed by his being the fnend 
and court physinin of Juhin the \postate lie was a frreek of 
Pergamum, educated in Alexandri i, end long resident in Byzantium 
His great work "^.vvcLyotyaX larpiKat, of which only about one third 
h IS been preserved, was a medical encyclop ledia founch d on extracts 
from Hippocrates, Galen, Dio^'CorKics {ft ad ‘^o) and certain 
Greek writers who are otherwise very imperfectly known The 
work IS thus one of greit histone d value but of no originality 
The next name which requires to be mentioned is that of Actius 
(a i> 550), a compiler who closely followed Orihqsius, but with 
inferior powers, and whose work also has an histoncal but no original 
value A higher rank among me dical writers is assigned to \lexander 
of Tralles (525-605), whose doctrine was that of an oclectjr His 
j)raclical and thciapcutical rules arc evidently the fruit of his own 
experience th()Uf,h it would be difficult to attribute to him any 
decided advance in medical knowledge But the most prominent 
figure m Byzantine medicine is that of Paul of Acgma (Paulus 
\egmcta), who lived probably in the earlv part of the 7th century 
His skill, especially in surgery must have been considerable, ^nd 
his ’larpi/col gives a very compute picture of the achievements of 
the Greeks in this department Another work, on obstetrics, now 
lost, was equally famous, and procured for him, among the Arabs, 
the name of ‘ the Obstetrician " His reputation lasted through 
the middle ages, and was not lesa in the Arabian schools than in the 
West In this respect Paulus is a most important influence in tlic 
development of medicine His gre.at work on surgery was early 


translated into \rabic, and bocame the foundation of the surgery 
of Abulcasis, which m turn (to anticipate) was one of the chief 
sources of surgicxl knowledge to Europe m the middle ages The 
succeeding penod of Byzantine history was so little favourable to 
science that no name worthy of note occurs again (though many 
me heal works of this period are still extant) till the 1 3th century, 
when we meet with a group of writers Demetrius Pepagomenus, 
Nicolaus Mvrcpsiis and Johannes, called Actuinus, who flourishcxl 
under the jirotcction of the Palaeologi The work of the last h is 
som( independent merit but ill are in tt resting as showing a fusion 
of C»rcek and \rabian meilicim the latter ha\ mg begun to exercise 
even in Iht nth century a reflex mfluence on the schools of By- 
zantium Somctlnng \vd Ixjrrowcd even from the school of Salerno 
ind thus the do l of Bvzqnline nicdicim is bi ought into tonnexior 
with the dawr of sck nee in modern Luiope 

In the Wtst the period after Galen aittir 's little evidence af any 
thing but a grulual though unvarying dechne in Romm medicme 
t athus Auuhmus alrcadv referred to as the follower of boraiiu 
must be menfioucd as showing the persistence of the methodic 
school An ibrid ment of one of his wntin s with the tith of 
iurtltus, l>ecame the most popular of all I atm medical woiks \s 
i writer he \v»s worthy of a hettci neriod of medical liteiature 
T ittlc else wis produced m these limes l)Ut compilations, of the most 
me igie kind thidlv of the nature of lierbils, or domestic leceipt 
books, imong the vulhois of which it miy be sullnienL to nime 
sn mis bammonicus (-?rd ceiituiy), Ciargilms Maitiahs (3rd cenluiv) 
lid Mirccllus Einpiiicus (5th ctntiiiy) Certain compilations till 
extant bear iht filsdv assumed names of eminent writers, siu h a^ 
I lm\ and Hippocrates A writci with the (perhajis assumed) nmie 
of Apuleius Platonicus produced a hirbil which held its ground 
till the 15th century it least, and was in the olh translated into 
An, lo-Saxon These poor compilitions together with Latin 
Irinslalions of certain vvoiks of Galen and Hippocratts, formed a 
medical liteiature, mea^ ro and unprogussivc indeed, but of which 
a great part siiiviv€<l through the middle ages till the discovery nf 
printin ^ irid teviv il of learning It is important to remember that 
this obscure stream of tradition flowed on, onl> pqrtiallv affected 
by the influx of Ai i >ian, 01 even the ( 11 ly revival of purer classical 
learning 

Arabian Medicine — \\\q rise of the Mahommtdan Empire, 
v\hich influeiued Europe so deeply both pub ti( ally and intel 
lectually, made its mark also in the history of medicine As m 
the parallel case of the Roman tonquest of Grttce, the superior 
culture of the coniiuercd race issertcd its suprem icy over their 
\rab uinqiKiors After the Mohammdlan (onquests became 
consolidated, and learning begun to flourish, schools of medicine, 
often (onnreted with hospiUls ind svhcKils of pharmacy, arose 
in all the diitf seats of Moslem power At Damascus Greek 
medicine was zealously cultivated with the aid of Jewish and 
Christian ttadicrs In Bagdad, under the rule of Hfiiun el 
Rashid and his successors, a still more flourishing school arose, 
where numerous translations of Greek medic il works were made 
riie names of Mesua, or Y ihva ihn Masawaih (d a d 857-858), 
celebrated for his knowledge of drugs, and Hunt in ibn Ishaq el 
‘IbadI (d 87^) or Joennitius, the translator ind c ommentator of 
Hippoeratc'S and Galen, belong to this penod Certain writings 
of Joannitius, translated into I itin, were popular in the middle 
ages in Europe, and were printed in the ibth century At the 
same time the Arabs became aitiuainted with Indian mcduine, 
md Indian physicians lived at the court of Bagdad Ihe 
Islamite rulers in Spun were not long behind those of tht 
E,ist in eiK ouraging learning and medical scicm e, and developed 
culture to i still higher degree of perfection In that country 
much wis due to the Jews, who had already established schools 
in places which were afterwards the scats of Moslem dominion 
PTon the lolh to the r^th (cntury was the brilliant period of 
\rabun mediine in Spam ^ 

1 he classical p» norl of Arihian itk (licine begins wilh Rliazes (Abu 
Bakr Muhimmad ibn Zakarlv^a cl Ra/T, a d 925 026), a native of 
Rai in the piovmce of Dailnm (Rersia), who praclistd with distinc 
lion at Bagdad , he followed the doctrines of Galen, but learnt much 
from Hippocrates He was the first of the Arabs t(^ Ire it medicine 
m a comprcht nsive ind encvclopaedic manner suiq^assmg jjrobablv 
in voluminousiicss Galen himself, though but a small proportion 
of his works are extant Rhaze s is deservedly rememberc d as having 
first described small pox and measles in an accurate manner Hah 
le ‘All ibn H YbbAs, 1 Persian, wrote a medical textbook, 
known as the “ Royal Book,** which was the standard authority 
among the Arabs up to the time of Avicenna (a d 980-1037) and 
was more than once translated into Latm and printed Other 

* See Dozy, Cat Cod Or Lug Bat li 296 
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writers of this century need not be mentioned here, but the next, 
the iith century, is given as the probable though uncertain date 
of a writer who had a great influence on European medicine, Mesua 
the younger of Damascus, whose personality is obscure, and of whose 
very existence some historians have doubted, thinking that the 
name was assumed by some medieval Latin writer The work De 
stmMuibus, which bears his name, was for centuries a standard 
authority on what would now be called materia niedica, was printed 
in twenty-six editions in the 15th century and later, and was used 
in the formation of the first London pharmacopoeia, issued by the 
College of Physicians in the reign of Janus I Either to the loth 
or the nth century must be referred the name of another Arabian 
physician who has also attained the position of a classic, Abu 1 
QSsim or Abulcasis, of El /ahri, near Cordova, in Spam His 
great work, Aitasrif, i medical encyclopaedia, is chiefly valued for 
its surgical portion (already mentioned), which w is translated into 
Latin in the i6th century and was for some centuries a standard 
if not the standard authority on surgery in Europe Among his 
own countrymen the fame and position of Abulcasis were soon 
eclipsed by the greater n ime of Avicenna 

Avicenna has always been regarded as the chief representative of 
\rabian medicine He wrote on philosophy also, and in both 
subjects acquired the highest reputation through the whole of 
eastern Islam In Mahommedan Spam he was less regarded, but 
in Europe his works even eclipsed and superseded those of Hippo 
crates and Galen His style and expository pow er are highly praisi d, 
but the subject matter shows litth originality Ihc work by whu h 
he IS chiefly known, the celebrated canon, is an encyclopaedia 
of medical and surgical knowledge, founded upon Galen, Aristotle, 
the later Greek physicians, and the earlier Arabian writers, singularly 
complete and systematic, but is thought not to show the practical 
experience of its authoi As in the case of L alen, the formal and 
eneyclnpaedic character of Avicenna's works was the chief cause 
of his populaiiiy and ascendancy, though in modem times these 
very qualities in a scientific or medical writer would rather eausc 
him to become more speedily antiquated 

In the long list of Arabian medical writers none can here be 
mentioned except the great names of the Hispano-Moorish school, 
a school both philosophically and medically antagonistic to that 
of Avicenna Of these the earliest is Avlnzoar or Abumeron, that 
IS, AbQ MenvAn Abd al Malik Ibn 7 uhr (beginning c>f 12th century), 
a member of a family which gave se\ ^r il distinguisheel members to 
the medical piofession His chief work, A I Tty^tr (facilitatui), is 
thought to show meirc practical expenenee than the writings of 
Avicenna ind to be less based upon dialectical subtleties It was 
translated into Latin, uul more than once printed, is were some eif 
his lesstt works, which thus formeel a part of the contribution made 
by the Arabians to European medicine His friend and pupil 
Averrofs of Cordov V {qv)^ so well known for his philosophic il 
writings, w IS also an autlioi in medical subjects and as such widely 
lead m Latin lh( f imoiis Uabbi Maimomdls (ad 1135-1^04) 
V ) closes for us the roll of medical waters of the Arabian school 
IS works exist chiefly in the origin il Arabic or in Hebrew transla 
tions, only some smaller tre itiscs have been translated into Latin, 

00 that no definite opinion can be formed as to thcir medic il value 
But, so far as is known, the independent and ratiunalistic spirit 
which the two last named writers showed in philosophy did not lead 
them to take iny original point of view in medicine 

Iho works of the Arabian medical writers who have now been 
mentioned fdrm a very small friction of the existing literaluie 
Three hundred medical writers in Arabic arc enumeiatcd byleidi 
nand Wustenfeld (1808-1899), and other historians have enlarged the 
list (Hkser), but only three have been printtd in the original, a 

1 ertain number more are known through old ].atin translations, and 
the great majority still exist m manusciipt It is thus evident that 
the circumstance of haviqg been translated (which may have been 
m some cases almost an aeiulcnt) is what has rhiefly^ determined 
the influence of particular writers on Western medicine Ihit it is 
improbable that further research will alter the general estimate of 
the value of Arabian medicine There can be no doubt that it 
was m the main Greek medicine modihed to suit other climates, 
iiabits and national tastes, and with some important additions 
from Oriental sources 1 he greater part is taken from Hippocrates, 
(ralen, Dioscondes and later (ircck writers The I atm medical 
writers were necessmly unknown to the Arabs, aiul this was partly 
the cause that even in Europe Galenic medicine assumed such a 
preponderance, the methodic school and Celsus being forgotten or 
neglected In anatomv and physiology the Arabians distinctly 
went back, in surgery they showed no advance upon the Greeks, 
in practical medicine nothing new can be traced, except the desenp 
lion of certain diseases {t g small pox and measles) unknown or 
imperfectly known to the Greeks, the only real advance was m 

t ^macy and the therapeutical use of drugs By their relations 
ff the farther East, the Arabs became acquainted with valuable 
V remedies which have held their ground till modern times, and 
ir skill in chemistry enabled them to prepare new chemical 
lemedies, and form many combinations of those already in use 
They produced the first pharmacopoeia, and established the first 
ip ^thecanes* shops Many of the names and many forms of mecli 
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cines now used, and in fact the general outline of modem pharmacy 
except so far as modified by modem chemistry, started with the 
Arabs Thus docs Arabian medicine appear as judged from a 
modem standpoint but to medieval Europe, when httle but a 
tradition remained of the great ancient schools, it was invested with 
a far higher degree of onginality and importance 

1 1 is now necessary to consider what was the state of medicine 
m Europe after the fall of the Western Empire and before the 
influence of Arabian science and literature began to be felt 
This we may call the pre- Arabian or Salernitan period 

Mediane in the Early Middle Ages School of Salerno — In 
medical as m civil history there is no real break A continuous 
thread of learning and practice must have connected the last 
period of Roman medicine already mentioned with the dawn of 
science in the middle ages But the intellectual thread is 
naturally traced with greater difficulty than that which is the 
theme of civil history, and in periods such as that from the 
5th to the loth century in Europe it is almost lost The chief 
homes of medical as of other learning in these disturbed times 
were the monasteries Though the science was certainly not 
advanced by their labours, it was saved from total oblivion, and 
many ancient medical works were preserved either in Latin or 
vernacular versions The Anglo-Saxon Leei hdoms ^ of the nth 
century, published in the Rolls series of medieval chionicles 
and memorials, admirably illustrate the mixture of magic and 
superstition with the relics of aneicnt seienc e which constituted 
monastic medicine Similar works, in L-itin or other languages, 
exist m manuscript in all the great European libraries It was 
among the Benedictines that the monastic study of medicine first 
received a new direction, and aimed at a higher standard Ihe 
study of Hippocrates, Galen, and other classics was recommended 
by Cassiodorus (6th e entury), and in the original mother-abbey of 
Monte Cassino medicine was studied but there was not there 
what could be called \ medical school, nor had this foundation 
my connexion (as has been supposed) with the famous school 
of Salcino 

The origin of this, the most important source of medical know- 
ledge in Europe m the early middle ages, is involved in obscurity 
It IS known that Salerno, a Roman colony, in a situation noted 
in anc lent tin cs for its salubrity, was in the 6th century at least 
the seat of i bishopiic, and at the end of the 7th century of a 
Bcnidictine monastery, and that some of the pi elates and higher 
clergy wcie distinguished for learning, and even lor medu d 
acquirements But it has by recent rcsearc^ies been clearly 
established that the celebrated Schola saleuniana was a purely 
secular institution All that c an with certainty be said is that 
a schoefl or collection of schools gradually grew up in which 
especially medicine, but also, in a subordinate degree, law and 
philosophy were taught In the 9th century Salernitan ph\ sk 1 ins 
wore already spoken of, and the city was known as Cwita^ 
Inppocrahca A little later we find great and royal personages 
lesoiting to Salerno for the restoration of their health, among 
whom was William of Normandy, afterwards the Conqueror 
The number of students of medicine must at one time have been 
considerable, and in a corresponding degree the number of 
Icac hers Among the latter many were married, and their w ives 
and daughters appear also in the lists of professors The most 
noted female professor was the celebrated Trotula in the nth 
century The Jewish element appears to have been important 
among the students, and possibly among the professors Ihe 
reputation of the school was great till the 12th or 13th century, 
when the introduction of the Arab medicine was gradually fatal 
to it The foundation of the university of Naples, and the rise 
of Montpellier, also contributed to its decline 

The teachings of the Salernitan doctors are pretty well known 
through existing works, some of which have only recently been 
discovered and published The best known is the rhyming Latin 
poem on health by Joannes de Meditano, samkUts Salerni , 

professedly written for the use of the king of England,' supposed 
to mean William the Conqueror it had an immense reputation 
in the middle ages, and was afterwards many timca printed, and 
translated into most European languages 1 his was a popular 
work intended for the laity , but there are others strictly professional 

* Derived from the Anglo Saxon laece^ a physician, and dom^ a law 
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Among the writers it may be sufficient to mention here Ganopontus, 
Copho, who wrote the Anatome porct^ a well known medieval book 
Joannch Plateanus, first of a family of physicians bearing the same 
name, whose Praettea, or medical compendium, was afterwards 
several times printed and Trotula, believed to be tlie wife of the 
last-named All of these fall mto the first period before the advent 
of Arabian medicme In the transitional period, when the Arabian 
school began to influence European medicine, but before the Salerni- 
tans were superseded, comes Nicolaus Pracpositus, who wroU the 
Anttdotanum, a collection of formulae for compound medicines, 
which became the standard work on the subject, and the foundation 
of many later compilations An equally popular writer was Gilles 
de Corbcil (Aegidius Corboliensis), at one time a teacher at Salerno, 
afterwards court physician to Philip Augustus of France, who com- 
posed several poems in I atm hexameters on medical subjects 
Iwo ot them, on the urine and the pulse resjicctively, attained the i 
position of medical daisies 

None of these balcrnitan works rise much above the rank of ' 
compilations, being founded on Hippocrates, Galen and later (^reck 
writer'’, with an unmistakable mixture of the doctrines of the ' 
methodists But they often show much practical expcnence, and 
exhibit the naturalistic method of the Hn)pocratie school The 
general plan of treatment is dietetic rather than jiharmaceutical 
though the art of preparing drugs had reached a high degree of 
complexity at Salerno Anatomy was as little regarded as it was 
in the later ancient schools, the empiiic ami methodic, but demon i 
st'atiuns of the parts of the body were given on swine Although | 
iteinnot be said that the scitnee of medieine was idvanced at i 
Salerno, still its decline was irrcstcd it a time when every other j 
branch of learning was rapidly falling into decay and there can be i 
no doubt that the observation ot patients in hosjntals, and probably j 
clinical instruction, were made use of m learning and teaching J he 
school of bnlcrno thus forms a bridge between the ancient and the ' 
modern medicine more direct though less conspicuous than that i 
ciicuitous route, through Byzintium, Bagdad and Cordova, by | 
which Hippocrates ana Galen, in Arabian dress, again cntcrec) 
th( European world though the glory ot Salerno had dtpirted, 
the school actu illy existed till it was finally dissolved by an edict of 
th. emperor N ipolcon I in the year i8ii 

Introduction of Arabian Medicine The Scholastic Period — 
About the middle of the nth century the Arabian medual 
writers btgan to be known by Latin translations in the Western 
world ConstUntinus Afruaniis, a monk, was the author of 
the eailiest of such versions (a d 1050), his labours were directed 
chiefly to the less important and less bulky Arabian authors, of 
whom Haly was the most noted, the real classics were not 
introduced till later For some time the Salernitan medicine 
hdd its ground, and it was not till the conquest of ioledo by 
Ali)honso of Castile that any large number of Western sdiolars 
came in contact with the learning of the Spanish Moors, and 
systematic efforts were made to translate their philosophual 
and medical works Jewish scholars, often under the patronage 
of Christian bishops, were especially active in the work In 
Si( ily also the Oriental tendencies of Frederick Barbarossa 
and Frederick II worked in the same direction Gerard ot 
Cremona, a physician of Toledo (1114-1187), made translations, 
it lb Slid by command of Barbarossa, from Avicenna and others 
It IS needless to point out the influence of the crusades in making 
Eastern ideas known in the Western world The influence of 
Arabian medicine soon began to be felt even in the Flippcxratic 
city of Salerno, and in the 13th century is said to ha\c held an 
even balance with the oldei mediiine After this time the 
foreign influence predominated, and by the time that the Aristo- 
telian dialectic, in the introduction of which the Arabs had so 
large a share, prevailed in the schools of Europe, the Arabian 
version of Greek medicine reigned supreme in the medical woi Id 
Th \t this movement coincided with the establishment of some of 
the older European universities is well known The history of 
medicine in the period now opening is closely combined with the 
history of scholastic philosophy Both were infected with the 
same dialei tical subtlety, which was, from the n iture of the 
subject, especially injurious to medu me 

At the same time, through the rise of the universities, medical 
learning was much more widely diffused, and the first definite 
forward movement was seen in Uie school of Montpellier, where 
a medical faculty existed early m the T2th century, afterwards 
united with faculties of law and philosophy The medical school 
owed its foundation largely to Jewish teachers, themselves 
educated in the Moorish schools of Spam, and imbued with the 


intellectual independence ot the Averroists Its rising prosperity 
coincided with the decline of the school of Salerno Montpellier 
became distinguished for the practical and empirical spirit of 
Its medicme, as contrasted with the dogmatic ind scholastic 
teaching of Pans and other universities In Italy, Bologna 
and Padua were earliest distinguished for medical studies — the 
former preserving more of the Galenical tradition, the latter 
being more progressive and Averroist The northern univer- 
sities contributed little — the reputation even of Pans being of 
later growth 

Ihe supremacy of Arabian medicine lasted till the revival of 
learning, when the study ot the medical classics in their original 
language worked another revolution Ihc medical writers of 
this period, who chiefly drew from Arabian sources, have been 
called Aiabists (though it is difficult to give any clear meaning 
to this term), and vert efterv irds knoctn as the neoterics 

The medical liter iturc of this period is extremely voluminous, 
but essentially second hand, consisting mainly of commentaries on 
Hippocrah s, Galen, Vvicenna and others, or of compilations and 
compendia still less original than commentaries Among these may 
be mentioned the Conciliator of Peter of Abano (1250-1315), the 
Aggregator of Jacob dc Doncli (129^^-1359), both of the school ol 
Padua, and tlic Pandectae medicinae of the balcrnitan Matthaeus 
bylvatieus (d 1342), a sort of medic il glossary and dictionary But 
for us the most mtciesting fact is tin first ippcarance ('f Englishmen 
as autliurs of medical works having a European reputation, dis 
tinguishod, according to the testimony of Haser, by a practic il 
tendency characteristic of the British race, and fosteretl m the school 
of MontjKllRi 

The hist ot these works is tlu Compendium medtcinae^ also called 
I amea or Roi,a angltcana, of Gilbert (Gilbertus Anglicus, about 
1290), said to contain good observations on lepiosy A more im 
port mt v\oriv, the Practica seu lilium medic inae, of Bernard (jordon, 
a Scottish professor at Montpellier (written in the ytar 1307), was 
i more widely spread, being transUted into French ind Hebrew, and 
printed in sever il editions Of these two physicians the hrst prob- 
ably, tile litter certainly, was educated and jiractiscd abroad, but 
John Gaddesclen {i28o?-i30i), the author of Rosa anglica sen 
practica nicdicinae (b( tween 1305 and 1317), was a graduate in 
medicine of Merton College, Oxford, and court physician Flis 
compendium is entiicly wanting in originality and jicrhaps unusually 
destitute of common sense, but it became so popular as to be re- 
piinted up to the end of the lOth eentuiy Works of this kind 
became sbll moie abundant in the i jth and in ihe lirst half of the 
15th century, till the wider distribution of the medical classics in 
the original put them out of fashion 

In surge ly this period was far more productive than m medicine, 
especiilly m Italy and 1 ranee, but the limits of our ubjcct only 
permit us to mention Gulielmus de bailee to of Piaeetua (about 1275), 
Eanfranehi of Milan (died about 1^00), the hrench surgion ( uy (le 
Chauliae (about 1350), and the I nglishm in, John Aidem (about 
anatomy also the beginning of a new epoch was made 
by Mondino de Liucci or Mundinus (1275 1320), and his followers 
Ihe medical writings of Arnvld dc Villanova {c 1235-1313) (if the 
Urtvianum practicae be rightly ascribed to him) use above the rank 
of compilations Finally, in the 1 3lh and especially the 14th century 
we find, under the name of concilia the nisi medieval reports of 
medical cases which are preserved in such a form as to be intelligible 
Collections of com^iha weie published, among others, by Gen tills 
Fulgineus before 1348, by Bartolomeo Montagnanx (d 1470), and 
by Baverius de Baverus of ImoU (about 1450) The last named 
contains much that is interesting and readable 

Period of the Revival of Learning — The impuEe which all 
departments of intellectual activity received from the revival 
of Greek literature in Europe was felt b) medume among the 
rest Not that the spirit of the science, or of its corresponding 
practice, was at once (hanged The basis of medicine through 
the middle ages had been literary and dogmatu ind it was 
literary and dogmatic still, but the medical literature now 
brought to light — including as it did the more important works 
of Hippocrates and Galen, many of them hitherto unknown, 
and in addition the forgotten element of Latin medicine, 
especially the work of Cdsus — was in itself far superior to the 
second-hand compilations and incorrect versions which had 
formerly been accepted as standards The classical works, 
though still regarded with unreasoning reverence, were found 
to have a germinative and vivifying power that carried the 
mind out of the region of dogma, and prepared the way for the 
scientific movement which lias been growing m strength up to 
our own day 
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Two of the mo&t important results of the revival of learning by the teachings of one who must be considered apart from all 
were mdeed such as are excluded from the scope of this brief schools — Paracelsus The nature of the struggle between the 
sketch — namely, the reawakemng of anatomy, which to a large rival systems may be well illustrated by a formidable contro- 
extent grew out of the study of the works of Galen, and the versy about the rules for bleeding in acute diseases This 
investigation of medicinal plants, to which a fresh impulse operation, according to the Arabian practice, was always 
was given by the revival of Dioscondes (a d 50) and other performed on a vein at a distance from the organ affected 
ancient naturalists The former brought with it necessarily The Hippocratic and also Galenic rule, to let blood from, or 
a more accurate (onception of physiology, and thus led up near to, the diseased organ, was revived by Pierre Brissot 
to the great discovery of Harvey, which was the turning- (1470-1522), a professor m the university of Paris His attempt 
point in modern meduine Tin latter gave rise, on the one at reform, which was taken to be, as m effect it was, a revolt 
hand, to the modern science of botany, on the other to a more agunst the authority of the Arabian masters, led to his expulsion 
rational knowledge of drugs and their uses At the same time, from Pans, and the formal prohibition by the parliament of 
the discovery of Amenci, and increased intercourse with the his method Upon this apparently trifling question arose 
East, by introducing a variety of new plants, greatlv accelerated a controversy which lasted many years, occupied several uni- 
the progress both of botany and pharmacology versities, and led to the interposition of personages no less 

But It was not in these dirt ctions that improvement was j important than the pope and the emperor, but which is thought 
first looked for It was at first very naturally imagined that to have largely contributed to the final downfall of the Arabian 
the simple revival of cJassical and especially of Greek literature meduinc 

would at once produce the s ime brilliant results in medicine Paracelsus and Chemical Medicine — Contemporary with 
as m literature and philosophy The movement of reform the school of medical humanists, but little mflucnced by them, 
started, of necessity, with scholars rather than practising lived in Gciinany a man of strange genius, of whose character 
physicians —more precisely with a group of learned men, 1 and importance the most opposite opinions have been expressed 
whom we may be permitted, for the sake of a name, to call i The first noticeable quality in Paracelsus (c 1490- 1541) is 
the medical humanists, ecjually enthusiastic in the cause of 1 his revolutionary independence of thought, which was supported 
letters and of medicine From both fields they hoped to expel | by his immense personal arrogance Himself well trained 
the evils whu h were summed up in the word barbarism Nearly 1 in the learning and medical science of the day, he despised 
all medieval mcdual literature was (ondcmntd under this name, [ and trampled upon all traditional and luthoritative teachings 
and for it the humanists proposed to substitute the originals of j He began his lectures at B iscl by burning the books of Avicenna 
Hippocrates and Galen, thus leading back medicine to its and others, he afterwards boasted of having read no books 
founUin-head Since a knowledge of Greek was still confined ! for ten years, he protested that his shoe-buckles were more 
to a small body of scholars, and a still smaller proportion ol ^ itarned than Gilon and Avicenna On the other hand, he 
physicians, the first task was to translate the Greek classics , spoke with rcsjitct of Hippocrates, and wrote a (ommcntiry 
into Latin fo this work several learned physicians, chiefly ' on his Aphorisms In this we sec a spirit very different from 
Italians, applied themselves with great ardour Among the the enthusiasm of the humanists for a purer and nobler philo- 
carhest were Nicolaus I conicenus of Vicenza (1428-1524), sophy than the sc holastic and Aribian versions of Greek thought 
Giovanni de Monte or Montanus (1498-1552), and many others There is no record of Paracelsus’ knowledge of Greek, ind as, 
in Italy In northern Europe should be mentioned Gulielmus at least in his student days, the most important works of Greek 
Copus (1471-1532) and Gunther of Andernach (1487-1584), medicnne were very imperfectly known, it is prolmble he had 
better known as Guinterius Andcrnacensis, both for a time little first-hand a((|uamtance with (jilen or Hippocrates, while 
professors at Pans, and, among the greatest, Thomas 1 inacre his breach with the humanists is the more conspicuous from 
(about 1460-1524, sec Lin acrf) A little later Janus Cornariiis his lectunng 'vnd writing chiefly in his native German 

or Hagenbul (1500-1558) and Ix*onhard Fuchs (1501 1566) in Having thus made a clean sweep of nearly the whole of 
Germany, anci John Kaye of (^lus (1510-1572) m England, the dogmitu medicine, what did Paracelsus put in its place? 
earned on the work Symphonen Champier (( hampenus ! Certainly not pure empiricism, or habits of objective observation 
orCampegius)of Lyons (1472-J539), a contemporary of Rabekiis, He had a dogma of his own — one foundcci, according to his 
and the patron of Servetus, wrote with fantastic enthusiasm German expositors, on the views of the Neoplatonists, of which 
on the superiority of the Greek to the Arabian physicians, and | a few disjointed specimens must here suffice The human body 
possibly did something to enlist in the same cause the two was a “microcosm ’’ which corresponded to the “macrocosm,” 
far greater men }ust mentioned Rabelais not only lectured and contained in itself all |>arts of visible nature — sun, moon, 
on (^en and Hippocrates, but edited some works of the latter , star;, and the poles of heaven To know the nature of man 
and Michael Servetus (1511-1 553), a little tract Syrupofum and how to deal with it, the physician should study, not anatomy, 
untversa ratio j defended the practice of Gdcn as compared which Paraielsus uttaly rejected, but all parts of external 
with that of the Arabians The great .Udme Press made an nature Life was a perpetual germmative process controlled 
important contribution to the work, by edittones pnnetpes of by the indwelling spirit or Anheus, and diseases, according 
Hippocrates and Galen m the original Thus was the <ampaign to the mystical conception of Paracelsus, were not natural 
opened against the medieval and \rabian writers, till finally 1 hut spintual Nature was suflicient for the cure of most 
Greek medx me assumed a predominant position, and Galen took j diseases , art had only to interfere when the internal physician, 
the place of Avicenna ITie result was recorded m a formal 1 the man himself, was tired or incapable Then some remedy 
manner by the Florentine A(ademv, sometime shortly before | had to be introduced which siiould be antagonistic, not to the 
1533 “ Quae, ex( usso Arabicae et barbarae servitutis medicae disease m a physical sense, but to the spiritual seed of the disease 
jugo, ex professo se Galenicam apfiellavit et piofligato barlvaro- These rem^ies were arcana — a word corresponding partly 
rum cxerntu unum totum et solum Galenum, ut optimum to what we now call specific remedies, but implying a mysterious 
artis medicae aiithorem, m omnibus se secjuuluram pollicita connexion between the remedy and the “essence” of the 
est ” Janus Cornarius, from whom this is quoted, laments, disease Arcana were often shown to be such by their physical 
liowever, that the Arabians still reigned m most of the schools properties, not only by such as heat, cold, dre , but by fortuitous 
[>f medicine, and that the Italian and Frem h authors of works resemblances to certain parts of the body , thus arose the famous 
called Prachea were still in high repute The triumph of Galen- doctrine of “ signatures,” -or signs indicating the virtues and 
there fore not complete by the mKldle of the 1 6th century uses of natural objects, which was afterwards developed into 

probably most so, and earliest, m the schools of Italy great complexity Great importance was also attached to 
■pR^hose of England, where the Gmdon College of Physicians chemically prepared remedies as containing the essence or 
rSJJnt be regarded as an offshoot of the Italian schools Pans spiritual quality of the material from which they were derived 
wab the stronghold of conservatism, and Germany was stirred The actual therapeutical resources of Paracelsus included a 
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large number of metallic preparations, m the introduction 
of some of which he did good service, and, among vegetable 
preparations, the tincture of opium, still known by the name 
he gave it, laudanum In this doubtless he derived mu(h 
advantage from his knowledge of chemistry, though the lence 
was as yet not disentangled from the secret traditions of alchemy, 
and was often mixed up with imposture 

German histonans of medicine attach great importance to tlic 
revolt of Paracelsus against tlic prevailinj|' systems, and trace m 
his writings anticipations of many scientific trutlis of later tunes 
That his personality was influential, and lus intrepid originality of 
great value as an example in his ocvn country, is undeniable As a 
national reformer he has been not inaptly compared to Luther 
But his importance in the universU lustory of medicine ue cannot 
estimate so highly 1 he chief immcjdiate result we can trace is the 
introduction ot certain mineral remedies especially antimony, the 
use of which became a kmd of badge of Uie disciples of Paracelsus 
The use of th( se remedies w is not, however, necessarily conneett d 
with a behef in his system, v hieh seems to have spread little beyond 
his own country Of the followers of Paracelsus some becaim mere 
mystie.il quacks and impostors Others, of more learning and better 
repute, were distinguished from the regular physicians chiefly by 
their use of chemical remedies In trance the introduction of 
antimony gave rise to a bitttr controversy which listed into the 
i^tli century, and led to the exi)ulsion of some men of mark fiom 
the Pans faculty in Liiglanrl ^ chemical medicine * is first heard 
of m the reign of Lhzabeth and was in like manner contemned and 
aswailcd by tlie College of Physu i ins and the Society of Apotheeaiies 
But it should be remembered that all the chemical jihysuians did 
not call Paraci Isus master The most notorious of tliat school in 
Lngland, Francis Anthony (i s^o-ior ^), never quotes Paracelsus, 
but relics upon Arnald dc Villanova and Raumon I ull From this 
tune, however, it is always possible to trace a school of chemical 
raetitiont rs, who, though condemned by the oi thodox ( r dcnists 
eld their ground till in the 17th century a successor of Paracelsus 
arose in tin celebrated ) B Van Hilmont 

Consequences of the Revival of indent Medicine — The revival 
of Gtlemc and Hippocratic nudieine, though ultimately it 
conferred the greatest benefits on medical science, did not 
immedi itcly produce any iniportant or salutary reform in 
practical medn me The stand ud of excellence in the ancient 
writers wab indeed far above the level of the i6th century, but 
the fatal habit of taking at second hand what should have been 
acquired by direct observation retarded progress more than the 
pobbCbSion of better models ts -listed it, so that the fundament d 
laultb of medieval science remained uncorreeted 

Nevertheless some progress has to be recorded, even if not 
due directly to the study of ancient medicine Tn the first 
pla( e the i^th and i6th < entunes were notable for the oiitbrc ak 
of certain epidemic diseases, whi< h were unknown to the old 
physicians Of these the chief was the “sweating sickness’' 
or “ Fnglish sweat,” especially prevalent m, though not confined 
to, the country whence it is named Among many descriptions 
of this disease, that by John Kaye of Cams, already referreef 
to, was one of the best, and of great importance as showing 
that the works of Galen did not comprise all that could be 
known in medicine The spread of syphilis, a disease equally 
unknown to the ancients, and the failure of Galen’s remedies 
to cure It, had a similar effect 

In another direction the foundations of modern medicine 
were being laid during the i6th century — namely, by the intro- 
duction of clinu al instruction in hospitals In this Italy, 
and especially the renowned school of Padua, took the first 
step, where Giovanni Dc Monte (Montanus) (1498-1552), 
already mentmned as a humanist, gave clinical lectures on the 
patients in tlic hospital of St Francis, which may still be read 
with interest Pupils flocked to him from all Furopean coun- 
tnes, Germans are especially mentioned, a Polish student 
reported and published some of his lectures, and the English- 
man Kaye was a zealous disciple, who docs not, however, 
seem to have done anything towards transplanting this 
method of instruction to his own country Inspections of 
the dead, to ascertain the nature of the disease, were made, 
though not without difficulty, and thus the modern period 
of the scieiK e of morbid anatomy was ushered in 

Medicine in the I'pth Century — The medicine of the early 
17th century presents no features to distinguish it from that 


of the preceding century The practice and titeory of medicine 
were mainly founded upon Hippocrates and Galen, with ever- 
increasing additions from the chemical school But the develop- 
ment of mathematical and physical science soon introduced 
a fundamental (hange in the habits of tliought with respect 
to medical dot trine 

These discoveries not only weakened or destroyed the respect 
for authority in matters of science, but brought about a marked 
tendency to mechanical cxplanitiuns of life and disease Wht^ 
William Harvey by his discovery of the circulation furnished 
an explanation of manv vital processes which was reconcilable 
with the ordinar> laws of meihanits, the (fforts of medu 1! 
theorists wci t naturally tlirei ted to brmgiiig all the dcpartmcnls 
of mcdidne under similar laws It is often assumed that the 
writings md influence of Bacon did niueh towards introducing 
a more scientific method into medicine and physiology But, 
without disc iissing the general philosophic U position or historical 
impc^rtance of Bacon, it may safely be said that his direct 
influence i m be little traced in medical writings of the first 
half of the 17th ( ei tury Harvey, as is well known, spoke 
slightingly of the grcit chancellor, md it is not till the rapid 
development of ph\ sual science in England and Holland m the 
latter part of the (cntiiry, that we find Baconian prindples 
explicitly recognized 

Ihe dominant factors in the 17th ccntuiy medicine were 
the discovery of the circulation by William Harvey (published 
m 1628), the mechanical philosophy of Descartes and the 
conttmporaiy progress of ph>sus, the teaching of V in Helmont 
and the inlrodiic tion of chcinic il explanations of morbid pro- 
cesses, and finally, combined of all these, and inspiring them, 
the rise of the spirit of inquiry and innovation, which may be 
called the scientific movement Before speaking m detail of 
these, wc may note that by other influciucs (luitc independent 
of theories, important addilums were made to practical medicine 
The method of chnual instruction in hospitals, commenced 
by the Itihans, was introduced into Holhncl, where it was 
greatl) developed, especially at Leiden, in the hands of Francis 
de li Boc, called Sylvius (1641-1672) It is noteworthy that 
conciiirently with the rise of clinical study the works of Hippo- 
crates were more md more valued, while Gilcn began to sink 
into the background 

At the same time the discovery of new diseases, unknown 
to the ancients, and tlie keener attention which the great 
epidemics of plague caused to be paid to those already known, 
led to more minute study of the natural history of disease 
Ihe most important disease hitherto undescribcd was rickets, 
first made known by Arnold de Boot, a krisian who practised 
in Irclind, in 1649 and ifterwards more fully in the celebrated 
work of Francis Gli son (1597 1677) m ificji The plague 
was carefully ♦'tudied by Isbrand de Dicmerbroek, in his De 
Peste (1646), and others Nathaniel Hodges of I ondon (1629- 
1688) in 1665 seems to have been the first who had the courage 
to make \ post-mortem inspection of a plague patient Chris 
topher Bennct (i6i7-if>ss) wj'ole an important work on con- 
sumption in 1654 Dining the same period many new remedies 
were introduced, the most important being c me hona bark, 
brought to Spain in the year 1640 Ihe progress of pharmacy 
was shown by the publication of Dispensatories or Pharma- 
copoetae — such as that of the Royal College of Physicians of 
I ondon in t6i8 Tins like the earlier German works of the 
same kind (on which it was partly founded), contains both 
the traditional (Galenical) and the modern or c henncal remedies 

Van Helmont — TIk mtclicinc uf tlic 17th centuiy was especially 
distinguished by the use of systems, and wc must first speak of an 
eccentric genius wlio rndcavouicd to construct a ^stem for Iiimself, 
as original and opposed to tradition as that of Paracelsus J B 
Van Helmont (i 578-164 d was a man of noble family in Brussels, 
who, after inastcung all other hianehcs of learning as then under 
stood, devoted himself with enthusiasm to medicine and chemistry 
By education and position a little out of the regular Imes of the 
profession, he took up in medicine an independent attitude Well ac 
quointed with the doctrines of Oak n, he rejected them as thoroughly 
as Paracelsus did, and borrowed from the latter some definite icleaa 
as well as his revolutionary spirit The archeus of Paracelsus 
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appears again, but with still further complications — the whole body 
bemg controlled by the archei^ influus^ and the organ of the soid 
and its various parts by the archet tnsitiy which are subject to the 
central archcus Man> of the symptoms of diseases were caused 
by the passions and perturbations of the archeus, and medicines 
acted by modifyin^^ the ideas of the same archeus These and other 
notions cannot be here stated at suflicient length to be intelligible 
It IS enough to say that on this fantastic basis Helmout constructed 
a medical system which had some practical merits, that his thera 
peutic^ methods were mild and in many respects happy, and that 
he did service by applying newer chemical methods to the piepara 
tion of drugs lie thus had some sh ire, tliough a share not generally 
rceognized, m the found ition of the latro chemical school, now to 
be spoken of But his avowed followers formed a small and dis 
credited sect, which, in Lngland it least, can l>c cleailv traced in 
the latter part of the century 

Discovery of the Circulation of tlu Blood —The influenc< of Harvey s 
discovery l>egan to be It It before the middle of the century Its 
merits ivtu recognized by Deseirlcs, among the lust, nine years 
after its publieation 1 or Iht history of the discovery, and its 
consequences in anatom\ and physiology, \tc must refer to the aiticle 
Harvey In respeet of practical medicine, much less effect was at 
first noticeable But this example, combined with flu Cartesian 
principles, set many active and ingenious spiiits to work to rccon 
struct the whole of medicine on a physiological or e\ en i mechanical 
basis — to endeavoui t > form wh it wc should now call physiolo^^ic il 
or scientihe medicine 1 he result of this was not to elimin itc dogma 
from meilieine though it weakened the luthoiity of the old dogma 
Tlic movtmint led rxther to the formation of schools 01 systems 
of thought which under various names lasted on into the i8th 
century, while tlie l>ehef in the utility or necessity of schools and 
systems lasted much longer Ihc most import int of these were 
the so called latro-physical 01 mechanic il iiifl the latro ehemie il 
schools 

latro Physical School — The latro physical school of medicine 
grew out of physiological theories Its founder is lie Id to h ive been 
C" A Borelli (1008-1070), whose treatise Di motu animahumy 
published in 1O80, is regartlcd as marking an ( ijoch in i)hvsiolOc,y 
The tendency of the school was to explain the u turns and funetions 
of the body on physical, and esjiecially on me ch in leal, principles 
The movements of Ikjks ind muscles wire referred to the theuiy 
of levers, the process of digestion was regarded as essentially i 
process oi tntuiation, nutrition ind secretion were shown O) Ikj 
dependent upon the tension of the vessels, and so forth 1 he 
devclopiiientsof this school belong rathei to the history ol pli\ lolo^y, 
wiiere thev apjicai, seen in the light of mock rn eienec, as excellent 
though prematuri endeavouis in i scientific direction Rut tlie 
lulfuenec of these theoiies on praetic d medicine was not great 
The more judicious of the mech uucal or physic d school refr lined, 
as a judicious modem physiologist dcKs, from too immediate 
in ipplic itioii of then jiiuiciphs to did) practice Mcch uucal 
theories wire introduced into pathology, in explanation of the 
processes of fever and the like, but hid littk or no influence on 
therapeutics Ihe most important men m this schexd alter Ikirelh 
wcie Nicolius Steiiscn (bteno) (10^8*1080), Giorgio Baglivi (1009- 
1707) and Loienzo Bdlini (ii'j j I 7 ^M) Lnglish physicnn, William 

Cole (10^5-1710), IS also usuilly ranked with them One of the 
most elaborate developments of the system was that of ArchibUd 
Ihtcairne (1052-171^), i Scottish physieiui who became profcssoi 
at Lcidtn, to be spoken of hereafter 

latro e hemical School — Ihc so eilkd latro chcmic il school stood 
m a much closer relation to practical medicine than the latio- 
jihysical The jinnciple which mainl> distinguished it was not 
merely the use of chenneU medicines in iddition to the tradition il, 
or, as they were called in distinction, G ilcnical " remedies, but 
a theorv of pathology or causation of disc ise entirely diflcrent from 
the prevailing humoral ’ p ithologv I ts chief aim was to reconcile 
the new views in physiology and chemistry with practic<il medicine 
In some theoretical views, and m the use of certain remedies, the 
school owed something to Van Helmont and Paracelsus, but took 
in the mam an independent position The founder of the latio- 
ehcinieal school w is Svlvius (iOi4-i()72), who belonged to a hrtneh 
family settled in Holland, and was for fouiteen ye irs professc^r of 
medicine at Leiden, where ht attracted students from all quarters 
of Furope He made a lesolutc attempt to reconstruct medicine 
on the two bases of the doctrine ot the circulation of the blood and 
the new views of ehemistry Fei mentation, which was supposed 
to take place in the stomach, played an important part in the vital 
processes Chemical disturbances of these processes, called acrxdiUeSy 
cle were the cause of fevers and other diseases Sometimes aeul 
sometimes alkaline properties predominated in the juices and 
sc'cretions of tlie body, and pioaueed corresponding disturbances 
In nervous diseases disturbances of the vital ‘ spints ' were most 
important Still in some parts of his systtm Sylvius shows an 
anxiety to base his pathology on anatomical changes The remedies 
employed were partly galenical, partly chemical He was very 
iflisiderato in the use of olceding 

TTie doctrines of Sylvius became widely spread in Holland and 
Germany, less so m France and Italy In England they were not 


generally accepted till adopted with some modifications by Ihomas 
Wilhs, the great anatomist (1021-1675), who is the chief Enghsh 
representative of the chemical school Wilhs was as thorough-gomg 
a chemist as Sylvius He regarded all bodies, organic and morganic, 
as composed ol the three dements — spint, sulphur and salt, the 
first being only found abundantly in animal bodies 1 he ' intestine 
movement of particles m every body, or fermentation, was the 
exiilanation of many of the processes of life and disease The sea 
sible properties and physical alterations of «mmial fluids and solids 
depended upon dillerent proportions, movements and combmations 
of these particles Ihc elaborate woik Pharmaceutice rationahs 
(1O74), based on these materials, had much influence m its tmie, 
though it was soon foi gotten But some parts of Wilhs s woiks, 
such as his descriptions of nervous diseases, and Ins account 
(the earliest) of diabetes, are classical contributions to scicntihc 
medicine in the application of chemistry to the examination ot 
secretions Wilhs made some important steps The chemical school 
met with violent opposition, partlv from the adherents of the ancient 
medicine, pirtly Irom the latro-mechanical school Towards the 
end of the i7lh century appeared an hnghsh medical refoimer who 
sided witii none of these schools, but may be said m some respects 
to have surpassed and dispensed with them 

Sydenham and Locke — ^Ihomas Sydenham (1024-1689) was 
educated at Oxford and at Montpelhei He was well acquainted 
with the woiks of the ancient physicians, and probably fairly '•o 
with chemistry Of his laiowledge of anatomy nothing definite 
can be said, as he seldom refers to it His mam avowed principle 
was to do without hypothesis, «in(l study the actual diseases in an 
unbiased maniici As his model in medic il methods, Sydenh im 
icpeatedly and pointedly icfers to Hippocrates, and he has not 
uiifai ly been called the En^jlish Hippoi rites He resembled his 
(rreek master in the high value he set on the study of the natiiril 
history of disease ", in the importance he ittached to epidemic 
constitution - that is, to the influLneeuf weithcrand other natural 
eiuses in modifying disease, and luither 111 his conception oi the 
heahiij, jx>wer of nature in ise, a doctrine which he even 
i xpanded beyond the le idling of Hippociati s \ceording to Syden- 
him, i diseise is nothing moie thin an eflort ol nature to restore 
the health of the patient by the diminationof the morbihe mattei 
Ihe extent to which his prietiec w is influenced by this and othei 
apiiori conceptions pievents us fiom elas ing Sydenham as a puie 
empiue, but he h id tlie lare merit of nevei peimittmg himself to be 
ens’ ived even bv his own theoiics Shll kss was las mmd warped 
by cither of the two great s) teiiis, the classical and the chemical 
which then divided the medical world Sydtnhams influence on 
Luiopean mcdicini was very great His piineiples weie welcomed 
IS i Kturii to natun by those who weie weaiy of theoretical disputes 
He introduced a mildci and bettci way of Heating levels — a. specially 
small pox, and give strong support tothcusi of speeihc medicines— 
especially Feruvian baik lie was an advoc ite of bleeding, and 
often earned it to excess Another important point in Sydenham s 
(loetiine is his clear recognition of min> diseises as bung what 
would l>e now called HpeoifiCy and not due meiely to an alteration 
in the piimiiv qualities or humours of the older schools From 
this springs his high appreciation of specific medicines 

One name should always be mentumed along with Sydenham- 
tint of his fnend John I^icke Ihe great sensational philosophei 
w IS a thoroughly Ir lined physician, ind pi ictised privately H( 
sh Lied and defended mvny of Sydenham s jiimcipks, and in the few 
medical obscivations he has left shows himself to be even more 
thoiough-going than the hnglish Hippoeiates * It is deeply to 
be regretted 11 the interests of medicine that he did not write more 
It IS, hovvevei, leasoiiable to suppose tl at his conn landing intellect 
often makes itself felt in the words oi Sydenh im One sentence 
of Lockes m a letter to William Molyneux, ^ums up the practical 
side of Sydenham s U aching — 

\ oil cannot imagine how fai a little observation carefully made 
by a man not tied up to the four humours [Galen], or sal, sulphur 
and mercury [Paiacelsus], or to acid and alcali [Sylvius and Wilhs], 
which has ol late prevadeel, will cairy a man in the curing of diseases 
though very stubborn and d ingerous, and that with very little and 
common things, and almost no medicine at all 

We thus sec that, while tlu grt it anatomists, physicists and 
chemists — men of the type of Wilhs, Ikirelh and Boyle — were laying 
foundations which were later on built up into the fabric of scientific 
medicine, little grwxl was done by the premature ipphcation of their 
half understood pniieiples to practice The reform of practical 
medicine was effected by men who aimed at, and partly succeeded 
in, rejecting all hypothesis and returning to the unbiased study of 
natural processes, as shown in health and disease 

Sydenn tm showed that these processes might be profitably studied 
and dealt with without explaining them and, by turning men's 
minds away from explanations and fixing them on facts, he enriched 
medicine with a method moreTruitful than any discovenes in detail 
From this time forth the reign of canonical authonty in medicine 
was at an end, though the dogmatic spirit long survived 

The 1 8th Century — ^The medicine of the i8th century is 
notable, like that of the latter part of the 17th for the stnving 
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after complete theoretical systems The influence of the 
latro-physical school was by no means exhausted, and in 
England, especially through the indirect influence of Sir Isaac 
Newton’s (1642-1727) great astronomical generalizations, it 
took on a mathematical aspect, and is sometimes known as 
latro-mathcmatical This phase i'^ most clearly developed in 
Archibald Pitcaunc (1652-1715), who, though a determined 
opponent of metaphysical explanations, and of the chemical 
doctrines, gave to his own lude mechanical explanations of life 
and disease almost the dogmatic completeness of a theological 
system His countryman and pupil, George Cheyne (1671 
1743), who lived some years at Bath, published a new theory of 
fevers on the mechanical svstem, which had a great reputation 
Their English contemporaries and successors, John Fremd, 
William Cole, and Richatd Mead, Ic ined also to mechanical 
explanations, but with i distrust of systematic theoretical 
completeness, which was perhaps partly a national characteristic, 
partly the result of the teaching of Sydenham and I ocicc 
Fremd (1675 1728) in his I nhnenolo^ia gave a mechanital 
explanation of the phenomena of menstruation He is also 
cme of the most distinguished writers on the history of medicine 
Cole (1635-1716) (see above) published mechanical hypotheses 
concerning the causation of fevers which closely agree with those 
of the Italian latro-mec hanical school More distinguished 
in his own d iv than any of these was Mead (T673-1754), one 
of the most accomplished and social^ successful physicians 
of modern times Mea^ was the pupil of the equally popuhr 
and successful John Rd<feiifle (1650 1714), who had acc|uired 
from Sydenham a contempt for bonk learning, and belonged 
to no school in medicine hut the sc hool of c ommon sc nse R id 
clifTe left, howevci, no work requiring mention in a historv of 
medicine Mead, a man of grext Icirning and intelicctuil 
activity, was an ardent advn( \te of the mathcmitical doctrines 
“ It is verv e\idcnt,’ he savs, “ that all othoi means of improving 
medicine have been found ineflec tual, by the stxnd it w is 
at for two thousand years, md that, since mathematic i ms 
have set themselves to the study of it, men alieady begin to 
talk so mtclligibh and comprehciisiblv, even about abstruse 
matters, that it is to he hoped thit mathematical learning 
will be the distinguishing mark of i ph)si(nn and a quack 
Ills Mechamral Account of Poi'^oni>, in the first edition (1702), 
gave an explanation of the effects of poisons as acting onlv 
on the blood Afterwards he modified his hypothesis, and 
referred the disturb inces produced to the “ nervous liciuor,” 
which he supposed to be a quanlitv of the “universal elastic 
matter ” diffused through thc' universe, by which Newton 
explained the phenramena of light — le what was afterwards 
called the luminiferous ether Mead’s treatise on The Power 
of the Sun and Moon over Human Bodies (1704), ccjually inspired 
by Newton’s discoveries, was a premature attempt to assign 
the influence of atmospheric pressure and other cosmical cause^^* 
m producing disease IIis works contain, however, many 
original experiments and excellent practicil observations 
James Keill (1673-1719) applied Newtonian and mechanic il 
principles to the explanation of bodily functions with still 
greater accuracy and completeness, but his researc hes have more 
importance for physiology than for practical medicine 

Boerhaave — None of these men founded a school — a result due 
in part to their intellectual character m part to thc absence in 
England of medical schools equivalent in position and importance 
to the universities of the Continent An important academical 
position was, on the other hand one of the reasons why a phy ician 
not very different in his way of thinking from thc English physicians 
of the age of Queen Anne ^\as able to take a far more predominant 
position in the medical world Hermann Boerhaave (1668-1738) 
was emphatically a great teachc r He was for many years professor 
of medicine at Lcidcn where he lectured five hours a day, and 
excelled in influence and rcpuhition not only his greatest fore- 
runners, Montanus of Padua and Sylvius of Ltiden, but probably 
every subsequent teacher The hospital of Leiden, though with 
only twelve beds available for teaching became the centre of 
medical influence m Europe Many of the leading English physicians 
of the 1 8th century studied there Gerard Van Swieten (1700- 
1772), a pupil of Boerhaave, transplanted the latter s method of 
teaching to V lenna, and founded tne noted Vienna school of medicine 
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As thc organizer, and almost the constructor, of the modern method 
of clinical instruction, the services of Boerhaave to the progress of 
medicine were immense, and can hardly be overrated In his teach 
ing, as in his practice, he avowedly follovsed the method of Hippo 
crabs iiid Sydenham both of whom he on thusnstically admired 
In hi medical doctrines he must be pronounced an eclectic, though 
taking his stand mainly on the latro-mechanicil school The best 
known parts of Boerhaave s system are his doctrines oi inflamma- 
tion obstruction and plethora By the last-named espcciall> 
he was long remembered liis object was to make all the anatomical 
and physiological acquisitions of his age even microscopical ana- 
tomy, which ne diligently studied available for use in the practice 
of medicine He thus eliffcred from Sydenham, who took almost 
as little account of modern science as of ancient eiogina Boerhaave 
may be in some respects compared to den but ag'^in differed 
from him in that he always abstained from attempting to reduce 
his knowledge to a uniform and coherent system Boerhaave 
attached great importance to the study ot Uie medical classics 
but ratlicr treated them histone ally tliaii quoted them is canon iCcd 
authorities It ilmo^t follows from the nature ot the case that tiu 
great task ol Boerhaucs life i synthesis of ancient and modern 
medicine ind the work in whicli this is chiefly contained his 
cclebiatcd Institution^^ could not have any great permanent value 
Nearly thc same thing is tiiic even of the Ahhori^ms m which 
following the example of liipjioerites he endeavoured to sum up 
thc results of his long expcnence 

Hoffmann and Stahl - We havt now to speak of two waiters m 
whom th( systematic tendenev ot thc i8th century showed itself 
most completely 

Friedrich Hoffmann (iGoo 1742) like Boerhaave, owed his 
influence, and perhaps partly his intellectual eharaett ristics, to 
his academical position He was in lOqy appointed the first pro 
fessoi of mcilieine in the university of Halle, then just founded bv 
the elector Frederick III Here he became, as did his contemporary 
and iival Stahl a popular ind inHuential teacher though tlu n 
univcisity h id not the Furopi an importance of Lcidcn Hoffmann 

svstem was vpparently intended to ri'concile the opposing 

spiritual ind materi ilistic views of nature, and is thought 
to have bitn much influenced by the philosophy of 1 eibmlz His 
medical theories rest upon a complete theory ot the universe f ifc 
depended upon i universally diffused ether which animals brcathi 
m from the atmosphere and which is eontaimd in all parts of lh( 
body It iccumulatcs in the bi iin iiid there gt ncrates the ncivous 
fluid 01 pneuma Ihtory close ly resembling that of Mead on the 

nervous liquor unless ineleed Mead boi rowed it fiom Hoffmann 
On this system are cxplaineel ill the phenomena of life md disease 
He ilth depends on the miintenancc of a proper tone in tlu 
body -some dise as^s being produceel by excess of lone or spasm 
others by atony or wini of tone But it is impossible here to 
follow its further developments Independently of las system 
which has long ceased to exert any influence, Hoffmann made some 
contributions to practical medirinc ind his great knowledge ot 
chemistry enableei him to investigate the subject of mineral waters 
He wib equally skilful m jiharmaey but lowered his position by 
the pricticc which would be unpirdonible in a modern physician 
of traflickmg m secret remedies 

Creorge I ruv-st btahl (i6()o-i7:5 1) was for more than twenty 
years professe^r of meehemc at Halle and thus a colleague of Hoff 
mann, whom he resembled in eoustiucting i complete theoretical 
system, though their systems had little or nothing in common 
btahl s chief aim was to ojipose mate n ihsm T or methanical 
conceptions he substituted the theory of animism attributing 
to the soul the functions of ordinary animal life in man, while the 
life of other creatures was left to mechanic il laws I he symptoms 
of disease were cxpl lined as efforts of the soul to rid itself from 
morbid influences, the soul acting reisonablv with lespect to the 
end of self-preservation The anima thus corresjiunds partly to 
thc 'nature " of Sydenham while in other respects it resembles 
the archeus of Van Helmont Animism in its eonijilctcncss met 
with little accept ince during the lifetime of its luthoi, but influ- 
enced sQiTK of the latro jfliysical school Stahl w is thc author of 
the theory of phlogiston " in chemistry which m its day had 
great importance 

Haller and Moroa^ni -From thc subtleties of rival systems it is 
a satisfaction to turn to two movements in the mednine of the 
i8th century which, though they did not extinguish thc spirit of 
system making opcneel up paths of investigation by which the 
systems were ultimately superseded Iheso are physiology m the 
modern sense as dating from Haller, and pathological anatomy, 
as dating from Morgagni 

Albrecht von Haller {1708-1777) was a man of even more cncyclo 
paedic attainments than Boerhaave He advanced chemistry 
liotany, anatomy as well as physiology and was incessantly 
occupied m endeavounng to apply his scientific studies to practical 
medicine thus continuing thc work of his great teacher Boerhaave 
Besides all this he was probably more profoundly acquainted with 
the literature and bibhographv^ of mcriicine than any one before 
or since Haller occupied m the new university of Cdttingen 
(founded 1737) a position corresponding to that of Boerhaave at 
Leiden, and m like manner influenced a very I irgc circle of pupils 


MEDICINE 



(HISTOKY 


MEDICINE 


1 he appreciation of his work in physioloj^ belongs to the history 
of that sciezice , we are only concerned here with its influence on 
mediane Haller's definition of imtabihty as a property of muscular 
tissue, and its distmction from sensibility as a property of nerves, 
struck at the root of the prevailing hypothesis respcctmg T.nimal 
activity It was no longer necessary to suppose that a luilf 
conscious anima " was directing every movement Moreover, 
Haller’s views did not rest on a priori speculation, but on numerous 
experiments He wob among the first to investigate the action of 
medicines on healthy persons Unfortunately the lesson which 
his contemporaries learnt was not the miportence of experiment, 
but only the need of contriving other systems " less open to objec- 
tion , and thus the influence of Haller led directly to the theoretical 
subtleties of William Cullen and John Broivn, and only indirectly 
and later on to the general inatomy of M F X Bichat The great 
name of Haller docs not therefore occupy a very prominent place 
in the history of practical mecheine 

The work of Giovanni Battista Morgagni (1082-1771) had and 
still preserves a permanent importance beyond that of all the 
contemporary theorists In a senes of letters l)e sedtbus et causts 
ntotborurn per anatomen mdagatis, published when he was in his 
eightieth year he describes thi appearances mtt with at the post- 
mortem examination as well as the symptoms during life in a 
number of cases of vanous diseases It was not the first work of 
the kind The Swiss physician, fh^ophik Bonet (1620-1689) 
haei published his '^cpifh ,ituni in 1679 and observations of post 
mortem appearances had been made by Montanus P liilj» 
Raymond Vieiissens, A M Valsalva G M L^ncisi, Ilalhr and 
other'. But never before w us so 1 irge a colkctiun of cases brought 
together, described with such vceiiricy or illustrated with equal 
anatomical and ncdical knowlcdgt Morgagnis work at once 
made an epoch in the science Morbid inatomy now became a 
recognized branch of medie il research, and the movement was 
started which has lasted till our own day 

Ihe contnbution of Moigagni to imdieal science must be regarded 
IS in some respects the counterpart of Sydenham's Ihe litter 
had, in neglecting anatomy neglected the most solid basis for 
studying the natural history of disease though |)tihaps it was le«^s 
from choice th in because his practice , as he was not litached to a 
hospital, gave him no opjmrtiinitics But it is on the combination of 
the two methods that of Sydt nham and of Morgagni — that modern 
medicine rests, ind it is thiough these that it has been able to make 
steady progress in its own field independently of the advance of 
siology or other sciences 

he method of Morgagni found many imitators, both in his own 
country and in others In Inglind tlie fiist important name in 
this field IS at the same time that of the first writer of a systematic 
woik in any language on morbid anatomy, Matthew Bailhe (1761- 
1823), a nephew of John and William Hunter who puhhshecl his 
treatise m 1795 

Cullen and Brown - It remains to speak of two systematic 
writers on medicine in the iSth century, whose great reputation 
prevents them from being passed over, though their real contribu- 
tion to the progress of medicine was not great— Cullen and Brown 
William CulUn (1710-17Q0) was a most eminent and popular 
professor of medicint it I dinbuigh Ihc same academical influ 
enccs as surrounded the Dutch anel German founders of systems 
were doubtless partly concerned in leading him to form the plan 
of a comprehensive system of medieine Cullens system was 
largely based on the new physiological doctrine of irntabihlv but 
IS especially noticeable for the import me e attached to nervous 
action Thus even gout was regarded as a ‘ neurosis ” These 
pathological principles of Cullen art contained in his First Lines of 
the PracUn of Physic, an extremely jiopular book, often reprinted 
and translated More importance is to b». attached to his Nosology 
or ( lassificatwn of Dtsea^e^ Ihe attempt to classify diseases on 
a natural history plan was not new, hiving been commenced by 
Saiivages and others and is perhajis not a task of the highest 
importance Cullen drew out a classification of great and needless 
comjihxity, the chief part of which is now forgotten, but several 
of his main div isions are still preserved 

It is diihcult to form a clear estimiti of the importance of the 
last systematizcr of mcdicmi John Brovsn (1735 1788)— for though 
m Tngland he has been but little regarded the wide though shoit 
lived popularity of his sysUm on tht C ontinent shows that it must 
have containea some f lemon ts of brilliancy if not nnginahtv 
His theory of medicine professed to explain the processes of life 
and disease, and the methods of cure upon one simple principle — 
that of the property of excitability * in virtue of which the 
’ exciting powers," defiued is being (i) external forces and (2) the 
functions of tlie system itself, call forth the vital phenomena ’ sense 
motion, mental function and passion " Ml exciting powers are 
stimulant, the apparent debilitating or sedative eflcct of some 
being due to a deficuncy in th< degree of stimulus, so that the 
final conclusion is that ‘ the whole phenomena of life, liealth as 
well as disease, consist in stimulus and nothing else Brown 
recognizcsd some diseases as %thentc others as asthentc, the latter 
requiring stimulating treatment, tht former the reverse but his 
practical conclusion was that 97 % of all diseases required a " stimu- 
lating " treatment In this he claimed to have made the most 


salutary reform because all physicians from Hippocrates bad 
treated disea.scs by depletion and debilitating measures with the 
object of curing by elimination It would be unprofitable to 
attempt a complete analysis of the Brunonian system, and it is 
difficult now to understand why it attracted so much attention in 
its day lo us at the present time it seems merely a dialectical 
construction, having its beginning ind end m definitions the words 
power, stimulus, &c , being used in such a way as not to correspond 
to any precise physical conceptions, still less t6 definite material 
obji'cts or forces One recommendation of the system was that 
it favoured a milder system of treatment than was at tliat time in 
vogue Brown may be said to havt been the first advocate of the 
modern stimulant or feeding treatment of fevers He advocated 
the use of animal soups ' or beef tea Further he had the 
discernment to see that certain symptoms— such as convulsions 
and delirium, which were then commonly held always to indicate 
inflammation— wcic often really signs of weakness 

The foi tunes of Brown s system (called, from having been ongin- 
alh vviiltcn m Latin, the Brunonian) form one of the strangest 
chapters in the history of medicine In Scotland, Blown so far 
won the sympathy of the students that riotous conflicts look place 
between his partisans and opponents In Lngland his system 
took htllc root In Italy, on the other hand, it received enthiisi islic 
support, and, nilurilly, i corresponding degree of opposition 
The mo>t import int adherent to Brown s system was J Kasori 
(1763-1837), who tiught it as professor at Pavia, but afterw irds 
substituted his own system of contra stimulus Ihc theoretical 
differences between this and the ' stimulus " theoiy need not be 
expounded the practical difference in the eonesponding treat- 
ment was very great is Rason advocated a eojuous use of bUcding 
and of depressing remedies, such as antimony Joseph brank 
(1774 1841), i (merman professor at Pavia, ifterwards of Vienna, 
the author of an encyclopaedic v\ork on medicine now forgotten, 
embraced the Brunoniin system, thou^ he afterwards introduced 
some modifications and transplanted Vienna Many names 

irc quoted as partisans or opponents of the Brunonian system in 
Italy, but scaiccly one of them has any othei claim to be remem 
bei<d In Germany the new system called forth a little later 
no less enthusiasm and controversial heat C Gii tanner (1760- 
1800) fir t began to spreid the new ideas (though giving them 
out as his own) but Wiikarcl was the first avovicd advocate of 
the system Ivoschl lub (1768-183 ,) modified Brown’s system into 
the theory of excitement {J ireguvgsthcoyic), which loi a time was 
extremely popular in Germany Ihc enthusnsm of the younger 
Bninonian^ in Geimany was is greit as in hdinburgh or in Italy 
and led lo senous riots in the university of (lottingen In America 
the system was e nlhusiastieally adoj)tcd by a noted physician, 
Efenjamin Rush (1745-1813), of l‘hiladelphia who was followed 
by €i consider ibic school Fiance was not moic influenced by the 
new school than Fngland In both countries the tendency towarels 
positive science and j)rogrevSs by objective investigation was too 
marked for iny theoretical system to have more tlian a passing 
influence In France, however the influenec of Browns theories 
ix very clearly seen in the writings of Frin^ois J V Broussiis, 
who tliough not rightly cDsscd with the system makcis since his 
conclusions were partly based upon anatomical investigation 
resembled them in his attempt to unite theoiy and practice m one 
comprehensive synthesis The exj>Ianatjon of the meteoric splen- 
dour of the Brunonian system in other countries seems to be as 
follows In Italy the penod of uitellectu il decidcncc had set in, 
and no serious scientific ardour remained to withstand the novcltie^s 
of abstract theory In Germany the case was somewhat different 
Intellectual activity was not wanting, but the great achievements 
of ihe 1 8th century in philosophy and the moral sciences had 
fostered a love of ibstiact speculation and some sort of eosmical 
or general system was thought indispensable in every department 
of special science Hence another generation had lo pass away 
before (»crmany found herself on the level, in scientific investigation 
of Fiance and Xmgl ind 

Before the theoretic tendency of the i8th century was quite 
exhausted, it displayed itself in a system which, though in some 
respects isolated in the history of medicine, stands nearest to that 
of Brown— that, namely, of Hihncmann (see IIomofopaihy) 
s r F Hahnemann {1753-1844) was in conception as rcvolutionaiy 
a reformei of medicine as Paracelsus He professed to base medicine 
tntirely on a knowledge of symptoms, regarding ill investigation 
of the causes of symptoms as useless While thus rejecting all the 
lessons of morbio an itomy and pathology, he put forward views 
respcctmg the cause ( f disease which hardlv bear to be seriously 
stated All ehionic maladies result eithei fiom three diseases — 
psora (the itch), syphilis or sycosis (a skin disease), or else are 
maladies produced by medicines Sevtn-cighths of all chronic 
diseases aie produced by itch driven inwards ^ (It is fair to say 
that these views were piibtj^hed in one of his later works ) In 
treatment of disease Hahnemann rejected entirely the notion of 
a VIS medicalrix natnrat, and was guided by his well-known principle 


^ The itch {scabies) is realK an affection produced by the presence 
in the skin of a species of mite ( icarus scabiei)^ ana when this is 
destroyed or removed the disease is at an end 
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' sinulia similibus curantur,** which he explained as depending on 
the law that in order to get rid of a disease some remedy must be 
given which should substitute for the disease an action dynamically 
similar, but weaker Ihc original malady bemg thus got rid of, 
the vital force would easily be able to cope with and extinguish 
the slighter disturbance c lused by the remedv Something very 
similar was held by Brown, who taught that indirect debility ' 
was to be cured by a lesser degree of the same stimulus as had 
caused the original disturbance Gcncially, however, Hdhncmann s 
views contradict those of Brown, though moving somewhat in the 
same plane In order to stiecl remedies winch should fulfil the 
indication of producing symptoms like those of the disease, Hahne- 
mann made many nbseivatuiiis of the action of drugs on healthy 
persons He did not originate this line of research, for it h id been 
uisued, if not origin itcd, by Haller, and cultivate<l sysUmaticalh 
V lommasini, an Itdian ^ contra stimuhst , but he carried it 
out with much elabontion His results, ncvei theless, were \itiated 
bv being obtained in the interest of a theoiy, and by siiigulai want 
ot disci imination In liis second period he devt loped the theory 

of ' potentiihty *' or dyiiamization namely, that medicines gamed 
in strength by bemg diluted if the dilution was acconipaiiiod by 
sliakmg or jxiunding, which was bupposed to potciUiahze oi 
increase the potency of ttic medicine On this principle Hahnemann 
ordered his oiigmal tinctures to be reduced m strength to one 
fiftieth, these first dilutions again to one fiftieth, and so on, even 
till the ilurtieth dilution, which he himselt used bv prefeicnce, uul 
to which he asi ribed the highest potentiality h\(jm a theoretic il 
point of view llahntmann s is one of the abstrict system , pieteiid 
ing to univf rsality, which modem medicine neither accepts noi 
finds it woith while to contioveit In the treitment of disease his 
pi ictical innovations came at i fortunate time when the excesses 
of the clepletoiy system had only partially been superseded by the 
equally injurious ojipositc extreme of Blown s stimulant tieitmcnt 
Hahucm inn's use of mild and often quite inert remedies contiastcd 
favourably with both of these Fuithei, he did good by insistin;^ 
upon simplicity m prescribing, when it w is the custom to giv c i 
number ol dings, often heterogeneous and inconsistent, in the same 
presci iptioii But these indiioct beiiehts were quite mdependeiit 
of the truth or falsit\ of his theoretical system 

Positive Progress m the rSth Centurv —In lookmg back on 
the repeated attempts in the i8th rentur)" to construct a uni- 
versal system of mi dicini , it is impossible not to regret the waste 
of brilliant gifts and profound acquirements whic li they involved 
It was fortunate, however, that the accumulation of positive 
knowledge in medicine did not cease While Germany and 
Scotland, as the chief homes of abstract speculation, gave 
birth to most of the theories, progress in objective science 
was most marked m other cxiuntnes -in Italy first, and after- 
wards m England and h ranee We must retrace our steps i 
little to enumerate several distmguished names which, from the 
nature of the cast, haidlv admit of i lossifii ation 

In Italy the tradition of the great anatomists and physiolo- 
gists of the 17th cc ntury produced a series of accurate observers 
and pj actitioners Among the lirst of these were Antonio 
Mana Valsalva (1666^ 1723), still better known as an anatomist, 
Giovanni Maria Lancisi (i654-'i72o), also an anatomist, the 
author of a classiciil work on the diseases of the heart and 
ancunsms, and Ippolito Francisco Albertim (1662-1738), 
whose researches on the same class of diseases were no less 
important 

In Prance, Jean Baptiste Senai (1693-1770) wrote also an 
important work on the affections of the heart Sauvages, 
otherwise P B de Lacroex (1706-1767), gave, under the title 
Nosologta ynetfiodica, a natural-history classification of diseases, 
Jean Astruc (1684-1766) contributed to the knowledge of 
general diseases But the state of medicine m that country 
till the end of the i8th century was unsatisfactory as compared 
with some other parts of Europe 

In England the brilliancy of the early part of the centur) 
in practical medicine wis hardly mamtamed to the end, and 
presented, indeed, a certain contrast with the remarkable and 
unflagging progress of surgery in the same period The roll 
of the College of Physicians does not furnish many distinguished 
names Among these should be mentioned John FothergiJl 
(1712-1780), who investigated the “putrid sore throat*’ 
now called diphtheria, and the form of neuralgia popularl) 
known as tic douloureux A physician of Plymouth, John 
Huxham (1694-1768), made researches on epidemic fevers, 
in the spirit of Sydenham and Hippocrates, which are of the 


I highest importance William Heberden (1710-1 Sot), a London 
physician, called by Samuel Johnson ulttmus Ramanotumy 
“ the last of our learned physicians,” left a rich legacy of practical 
observations m the Commentaries published after his death 
More important in their results than any of these works were 
the disiovenes of Edward Ji-nner {q v ), respecting the preven- 
tion of small-pox by vaccination, in which he superseded the 
partially useful but dangerous pnu tice of inoi ulation, which 
had been introduced into EngUnd in 1721 The histoiy of 
this disc overy need not be told here but it may be pointed out 
that, apart from its pi attic dl importance, it has had great 
influence on the scicntilu studv of infcc tious cJneascs The name 
of John Pringle (1707-1 782)shonld ilso he mentioned as one of 
the first to study epidemics of fevers occurring in prisons and 
camps His work, entitled Observations on the Diseases of an 
Irmy, was translated into many Furopean languages and 
became the st indard authority on the 'subject 

In Germany the only impoitant sc liool of pr u lical me du me was 
that of Vienna, as revived b\ Geitird van Swieten (1700 1772), 
a pupil of Bocrhtiave, under the patronage of Maria Theresa 
Van Swietcn’s commentaries on the aphe^nsms of Bo(rh'\a\c are 
thought more valuable than the original text Other eminent 
names of the same school are Anton de Haen (1704-1776) 
Anton Storck (1731-1803) Maximilian Stoll (1742-1788), and 
Jolin Peter Frank (1745*1821), father of Joseph Frank, before 
mentioned as an adherent of the Brownian s>stcm, and like 
his son eairied aww foi a time by the new doctrines Ihis 
the old “ Vienna School,” was not distinguished for any notable 
discoveries, but for success m clinical teaching, and for its 
sound method of studying the actual facts of disease during 
life and after death, which laigely ronlnbuted to the establish- 
ment of the “ positive medic me ’ of the 19th century 

One no\cltv, howe\er, of the fir^t importance is due to a 
Vienna physician of the period, Leopold Auenhrugger (1722- 
1809), the m\entor of the method of recognizing cliseascs of 
the chest by percussion Auenbrugger’s method was that 
of direct percussion with the tips of the fingeis, not that which 
IS now used, of nudiati percussion with the intervention of i 
finger or plessimeter, but the ic>ults of his method were the 
sime and its value nearly as great Auenbrugger’s great 
work, the fnvenium novum was published m 1761 The new 
practice was received aX first with contempt md even ridicule, 
and afterwards by Stoll xnd Peter l^rank with only grudging 
approval It did not receive due recognition till 1808 when 
J N CorMsart trmsiated the Inventum novum into French, 
md Auenbruggci’s method rapidly attained a European repu- 
Gition burpassed, but not eclipsed, by the still more important 
art of auscultation mlioductd by R 1 H I^nnec, it is hardiv 
too muc h to s ly that this simple and purely mechanical invention 
has had more influence on the development of modern medicine 
th in all the “ systems ’ evolved bv the most brilliant mteliccts 
of the i8th century 

Rise of the Positive School in France — 1 he reform of medic me 
in France must be dated from the great intellectual awakening 
caused by the Revolution, but more definitely starts with the 
researches in anatomy and physiology of Mane Fran9ois Xavier 
Bichat (1771-1802) Ihe importance in science of Bichat’s 
classical works, especially of the Anatomic generale, cannot be 
estimated here, we can only point out their value as supplying 
a new basis for pathology or the science of disease Among 
the most ardent of his followers was Francois Joseph Victor 
Broussais (1772-1838), whose theoretical views, partly founded 
on those of Brown and partly on the so-called vitalist school 
of Ihcopbile Bordeu (1722 1776) and Paul Joseph Borthez 
(1734-1806), differed from these essentially in bemg avowedlv 
based on anatomical observations Broussais’s chief aim was 
to find an anatomical basis for all diseases, but he is especully 
known for his attempt to explain all fevers as a consequence 
of irritation or mflammation of the mtestinal canal (gastro- 
ent^nte) A number of other maladies, especially general 
diseases and those ccmimonly regarded as nervous, were attri- 
buted to the same cause It would be impossible now to trace 
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the steps which led to this m ild and long since exploded theen 
It led, among other consequences, to an enormous misuse of 
bleeding Leeches were his favourite instruments, and so much 
so that he is said to have used 100,000 in his own hospital 
wards during one year He was equalled if not surpassed 
m this excess by his follower Jean Bouillaud( 1796-1881), known 
for his important work on heart diseases Broussais’s system, 
to which he gave the name of “ Mcdec me physiologique, ’ 
did much indiiect good, in fixing attention upon morbid changes 
in the organs, and thus led to the rise of the strongly opposed 
anatomical and pathological school cf (oivisart, J atnnec 
and Baylc 

Jean Nicolas Corvisirt (1755 1821) has already betn nunliontd 
IS the translator and intiodncer into 1 ranee of Auenbrug^er s woik 
on percussion He introduced some inprovcmcnts in the method, 
but the only real advance was the introduction of mediate percus 
Sion by Pierre \dolphe Pionv (1704 1879) in 1828 Ihe discovery 
had, however, \tt to be completed by that of auscultation, or 
listening to sounds produced in the chest by breathing, the move 
ments of the heart, Ac The combin ition of these methods con 
stitutes what is now known as physical diagnosis Ken6 Ih^ophile 
Hyacinthc 1 icnncc (1781 1820) was the inventor of this most 
impoitant perhaps of all methoas of medical rcseaich h\ccpt foi 
some trifling notices of sounds heard in certain diseases, this method 
was entirely new It was definitely expounded in an almost 
complete form in his work De I auscultation mMtale^ published in 
1819 Lacnncc attached undue impoitancc to the use of the 
stetho cope, and 1 iid too much weight on spccilic ‘^igns rf pccilic 
dioci es, othenvist his method in its main leatuics has remained 
unchanged Ihe result of his discoveiy was an cntiic levolution 
in the knowledge of diseases of the chest , but it vsoukl be a mistikt 
to forget that an essential factor in this revolution was the simul 
tancous study of the condition of the diseased organ as seen after 
death Without the Utter, it is diilicult to see how the infoimation 
conveyed by sounds could ever have been venfied This increase 
of knowledge is there fore due, not to auscultation alone, but to 
auscultation combined with morbid anatomy In the ease of 
Lacnncc Innisdf this (jiiahhcation takes nothing from his fame, 
lor he studied so minutely the iclations of post mortem ippcaiaiices 
to sv i^ipioms duiing life that had he nc»t discovcied auscultation, 
his itseaiches in morbid an itom\ vnouIcI have made him f niious 
The pathologico anatomical ruclhod was also followed with great 
ztal and siiteess by Gasnaid Laurent lU^le (1771 iSiO) whose 
leseiicheson tubeiclc ancl the change s of the lungs ind othei oigans 
in consumption, are the found ttion cl most th it his 1 ten done 
since his tunc It w is ot couise antecedent to the discovery ol 
auscultation btarting fiom these men irose a scheiol of ph)sicms 
who endeavoured to give to the tudy of symptc ms the sniu. pie 
eision IS belonged to anatomidl cbsciv ition , ml by the combina 
tion of both methods made i new era in elirm d medicine \iriong 
these were Auguste 1 ran9ois C homcl (17S8 iSsH), Pierre (harks 
Alexandre Louis (1787 1872) jean ( ruveilhier (1791-1874) and 
Gabriel Anelral (1797-1 871)) Louis by his rescaichcs on pulmo 
nary consumption ind typhmd fever, had the chief merit of lefnting 
the doctrines of Prous ais In anothei respeet also lu aided in 
establishing an exact science of medicine by the introduction of 
the numerical or statistical ruetlK»d liy this method only can the 
fallacies which arc attend int on drawing coiidusiuns fiom isol ited 
easts be avoided, ind thus tlic chief objection winch his been 
made to regarding medicine as an inductive science has been re 
moved Loins s method w is improved and systematized bv 
loins Dents Jules Oivanet (1809-1890), and its utility is now 
univirsally recognized During this biilliant period of French 
meelieine the superiority of the school of Jans could hardly be 
contested We can only mention the names of Pierre Bietonnean 
(1771-1802), Louis L^on Kostan (1 790-1 SOb), Jean Louis D Alibert 
d7bt>-i8^7) Taerrc I ram, 01s Olive Payer (1793 1807) and Aiinand 
Trousseau (iSoi i8(>h) the eloquent and popular tcachei 

English Midintn (1 am rSoo to 1840 —The progress of medu me 
m Enghnd during this per.od displays the same e haracteristics 
as at other times, v 17 1 gradual and uninterrupted dev elopment, 
without startling ihanges such as are (aused by the sudden 
rise or fall of a new s( hool Hardly any theoretical sy stem is 
e)f English birth, P^iasmus Darwin (1731-1802), the grand 
father of the great Charles Darwin, alone mikes ui exception 
In his Zoonomta (1794) he expounded a theory of life and 
disease whuh had some resemblance to that of Brown, though 
arnv^ at (he says) b> a different chain of reasoning 

work shows, however the tendency to connect 
with physical science, which was an immediate con- 
sequence of the scientific discoveries of the end of the i8th 
century, when Priestley and Cavendish m England exercised 


the same influence as I avoisier m France The English school 
of medicine was also profoundly stirred by the teachings of 
the two brothers William and John Hunter, especially th( 
lattei — who must therefore be briefly mentioned, though 
their own researches were chiefly concerned with subject 1 
lying a little outside the limits of this sketch William Hunter 
(1718-1783) was known in London as a brilliant teacher of 
anatomy and successful obstetric physician, his younger brother 
and pupil, John Hunter (1728-1793), was also a teacher of 
anatomy, and practised as a surgeon His immense contribu- 
tions to anatomy and pathology cannot be estimated here, 
but his servues in stimulating research and training investi- 
gators belong to the history of general medicine Ihey arc 
suffinently evidenced by tlv fact that Edward Jenner and 
Matthew Baillie were his pupils 

I he same scientific bent is seen in the greater attention 
paid to morbid anatomy (whuh dates from JJaillie) and th( 
more scientific method of studying diseases An instance 
of the latter is the work of Pobert Willan (1757-1812) on diseases 
of the skin — a department of medicine in which abstract and 
hypothetical views had been especially injurious Willan, 
bv following the natural-history method of Sydenham, at 
once put the study on a sound basis, and his work his been 
the starting point of the most important modern researches 
About the same lime Williim Charles Wells (1757-1817), t 
scientific investigatoi of remark ible power, ind the author 
of a celebrated essay on dcv% published observations on altera- 
tions in the urine, which, though little noticed at the time, 
were of great vilue as assisting in the important discovery made 
somcyeais aflerwprds by Ruhard Bright 

Ihcse observers, ind others who cannot be mentioned here, 
belong to the jicriod when English medicine was still little 
iiiflutnced by the Trench school Shortly after 1815, however 
when th( continent of Furope was again open to English travel- 
lers, many English doctors studied in Pans, and the discoveries 
of their great French c onUmporaries began to be know'll 
Ihe method of auscultation was soon introduced into England 
by pupils of I aennei John Torbes (1787-1861) in 1824, and 
Willnm Stokes (1804-1878) ot Dublin in i«S25, published 
treatises on the use of the stethoscope Forbes also translated 
the works of Laenncc and Auenbrugger, and an entire revolution 
was soon effected in the knowledge of diseases of the chest 
James Hope (1801-1841) and Petei Mere L itham (1789-187^) 
further developed this subject, and the former was iLso known 
for hF 1 CSC arches in morbid anatomy The combination of 
(linual and anatomical research led, as m the hands of the 
great Trench physicians, to impc^rt mt discoveries by English 
investigators Ihe discovery by Richard Bright (i78cj-i858) 
of the disease of the kidneys known by his name proved to be 
one of the most momentous of the century It was published 
in Reports of M edteal C a ^es i82^-i8j i 1 horn is Add ison (1793- 
1860) takes, somewhat later, a scaiccly inferior place Ihe 
remarkable physiological discoveries of Sir Charles Bell (1774- 
1842) and Marsh ill Hall (1790-18157) for the first time rendered 
possible the discrimination of diseases of the spinal cord 
Several of these physicians were also eminent for their clinical 
teaching — an art in which Englishmen had up till then been 
greatly deficient 

Although many names of scarcely less note might be mentioned 
imong the London physicians of the early part ol the century, we 
must pass them over to consider the pi ogress ot medicine in Scotland 
ind Irtl ind In Edinbuigh the admnable ttaching of Cullen had 
raiseci the medical faculty to a height of piospenty of which liih 
successor, James Gregory (1758-1821), vv vs not unworthy His 
nephew, William Pulteney Alison (1790-1859), was even more 
widely known Ihtsc great te ichers maintained in the northern 
university a continuous tradition of successful teaching, which the 
diflerertce m academical and other circumstances rendered hardly 
possible m London Nor waTthe northi rn school wanting in special 
investigators, such as John Abercrombie (17S0-1844), known foi 
his work on diseases of the brain and spinal cord, published in 1828, 
and many others luimng to Jieland, it should be said that the 
Dublin school in this period produced two physicians of the highest 
distinction Robert James (Graves (1796-1853) was i most eminent 
clinical teacher and observer, whose lectures are regarded as the 
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mcxlel of clinical teaching, and indeed served as such to the most 
pojiular teacher of the Pans school in the middle of this century, 
Trousseau William Stokes (1804-1878) was especially known for 
his works on diseases of the chest and of the neart, and for his 
clinical teaching 

German Medicine from 1800 to 1840 — Of the other countries 
of Europe, it is now only necessary to mention Germany Here 
the chief home of positive medicine was still for a long time 
Vienna, where the “ new Vienna school ” continued and sur- 
passed the glory of the old Joseph Skoda (1805-1881) extended, 
and in some respects corrected, the art of auscultation as left 
by Laennec Karl Rokitansky (1804-1878), by his colossal 
labours, placed the science of morbid anatomy on a permanent 
basis, and enriched it by numerous discoveries of detail Most 
of the ardent cultivators of this s( lence in Germany in the next 
generation were his pupils In the other German schools, 
though some great names might be found, as Moritz Heinrich 
Romberg (1795-1873) the founder of the modem era in the 
study of nervous diseases, the general spirit was scholastic 
and the result barren till the teaching of one man, whom the 
modern German physicians generallv regard as the regenerator 
of scientific medicine in their counti y, made itself felt Johann 
Lucas Schonlein (1793-1864) was first professor at Wurzburg, 
afterwards at Zurich, and for twenty vears at Berlin (from 
183Q-1859) Schonkin’s positive contributions to medical 
science were not large, but he made in 1830 one discovery, 
apparently small, but m reality most suggestive, namely, 
that the contagious disease of the head cillcd favus is produced 
by the growth in the hair of a parasitic lungus In this may 
he found the germ of the startling modern discoveries in paiasitic 
diseases Ills systematic doctrines founded the so-called 
‘ natural history school”, but his real merit was that of the 
founder or introdui cr of a method In the words of H Ilasci 
“ Schonlein hxs the incontestable nient of having been the first 
to establish in Germany the exact method of the French incl 
the English, and to impregnate this method with the vivifying 
spirit of German research ” (J F P) 

Modern Progress — In recent times the positive bent of modern 
knowledge ancl methods in other spheres of scu nc e and thought, 
and especially in biology, has influenced medicine profounclly 
Minuter accuracy of observation was inculcated by the labours 
and teathing of the great anatomists of the 17th century, 
and, for modern times, experimental physiology was instituted 
b\ Harvey, anitomy having done little to interpret life in its 
dynamic aspects hor medicine in England Harvey did what 
William Gilbeit did for physics and Robert Boyle for chemistry 
he insisted upon direct interrogation of natural processes, 
and thereby innihil itcd the ascendancy of mere authority, 
which, while nations were in the making, was an essential 
principle in the welding together of hetciogeneous and turbulent 
peoples The degrad ition of medicine between Galen and 
Harvey, if in part it consisted in the blind following of the 
authority of the former physician, was primarily due to other 
causes , and its new development was not due to the discovery 
of the experimental method alone social and political causes 
also are concerned in the advance even of the exact sciences 
Among such c ontributory causes is the more familiar intercourse 
of settled nations which we enjoy in our own day, the ideas 
of one nation rapidly permeate neighbouring nations, and by 
the means of printed books penetrate into remoter provinces 
and into distant lands Hence the descnption of the advance 
of medicine in western Europe and America may for the latest 
stage be taken as a whole, without that separate treatment, 
nation by nation, which m the history of earlier times was 
necessary Italy lost the leading place she had taken in the 
new development of science The several influences of modem 
Germany, France and America became of the first importance 
to Fnglish medicine, but these tides, instead of pursuing their 
courses as independent streams, have become confluent The 
work of Theodor Schwann (1810-1882), Johannes Muller (1809- 
18715), Rudolph Virchow and Karl Ludwig (1816-1895) in 
Germany, of R T H Laennec and Claude Bernard m France, 
was accepted in England, as that of Matthew Baillie, Charles 


Bell, Bright, Graves and others of the British school, quickly 
made itself felt abroad 

The character of modern medicine cannot be summed in 
a word, as, with more or less aptness, that of some previous 
periods may be Modern medicine, like modern 
science, is as boldly speculatnc as it has been in mentml 
any age, and yet it is as observant as in any natural- Method 
istic period, its success lies in the iddition to these 
qualities of the method of verilication, the fault of previous 
times being not the activity of the speculative faculty, without 
which no science can be fertile, but the lack of methodical 
reference of all and sundry propositions, and parts of proposi- 
tions, to the test of experiment In no department is the 
experimental method more continiully justified than in that 
of the natural history of disease, which at first sight would 
seem to have a c ertain independence of it and a somewhat exclu- 
sive \aluc of its own Hippocrates had no opportunity of 
verification by necropsy, md Sydenham ignored pathology, 
yet the clinual features of many hut recently described diseases, 
sue h, for example, as ih it named iftcr Graves, and myxoedema, 
both associated with perversions of the thyroid gland, lay 
as open to the eye of physici ins in the past as to our own 
Again, to the naturalist the symptoms of tabes dorsalis were 
distinctive enough, had he noted them No aid to the trained 
eye was necessary for such observations, ind for many other 
such, yet, if we take Sir Ihomas Watson (1792-1882) as a 
modern Sydenham, we may find in his lectures no suspicion 
that there miy he a palsy of muscnlai co-ordination apart from 
deprivation of strength Indeed, it dots not seem to have 
occurred to iny one to compare the muscular strength m the 
\arious kinds of jitraplcgia Ihus it was, partly because 
the habit of xcceptance of authority, waning but far from 
(xtirpatcd, dictated to the clinical observer what he should 
see, parti} because the eye of the clinical observer lacked that 
, specixl training which the habit and influence of experimental 
verification alone c in give, that physicians, even acute and 
practised physicians, failed to see many and many a sympto- 
matic senes whn h went through its evolutions conspicuously 
enough, and needed for its appreciation no unknown aids 
or methods of research, ror any further advances of patho- 
logy We sec now that tlie practic e of the experimental method 
enclows with a new vision both the experimenter himself and 
through his influence, those who are associated with him in 
medical science, even if these he not themselves actually 
engaged in experiment, a new discipline is imposed upon old 
ficulties as is seen as well in other sciences as in those 
on which medicine more directly depends And it is not 
only the perceptions of eye or ear which tell, but also the 
association of concepts behind these adits of the mind It 
was the concepts derived from the experimental methods of 
Harvev, T avoisier, Liebig, Claude Bernard, Helmholtz, Darwin, 
Pasteur, Lister and otheis which, directly or indirectly, trained 
the eyes of clinicians to observe more closely and accurately, 
and not of clinicians only, but also of pathologists, such as 
Matthew Baillie, Cruveilhier, Rokitansky, Bright, Virchow — 
to name but a few of those who, with (as must be admitted) 
new facilities for necropsies, began to pile upon us discoveries 
in morbid anatomy and histology If at first m the i8th century, 
and in the earlier 19th, the discoveries in this branch of medical 
knowledge had a certain isolation, due perhaps to the pre- 
possessions of the school of Sydenham, they soon became the 
property of the physician, and were brought into co-ordination 
with the clinical phenomena of disease The great Morgagni, 
the founder of morbid anatomy, himself set the example of 
carrying on this study parallel with clinical observation, and 
always insisted that the clinical story of the case should be 
brought side by side with the revelations of the necropsy In 
pathology, indeed, Virchow^s (1821-1902) influence in the 
transfiguration of this branch of science may almost be compared 
to that of Darwin and Pasteur in their respective domains 
In the last quarter of the 19th century the conception grew 
clearer that morbid anatomy for the most part demonstrates 
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disease m its static aspects only^ and also for the most part 
m the particular aspect of final demolition, and it became 
manifest as pathology and dmical medicine became more and 
more thoroughly integrated, that the processes i^hich initiate 
and are concerned m this dissolution were not revealed by the 
scalpel 

Again, the physician as naturalist, though stimulated by 
the pathologist to delineate disease m its fuller manifestations, 
yet was hampered m a measure by the didactic method of 
constructing “ types ” which should ( ommand the attention 
of the disciple and n\et themsehes on his memory, thus too 
often those incipient and transitory phases which initiate the 
patlis of dissolution were missed Not only so, but the physician, 
thus fascinated by “ types, ’ and impressed by the silent monu- 
ments of the pathological museum, was led to IcKdlize dusease too 
much, to isolate the acts of nature, and to forget not only the 
continuity of the phases which lead up to the exemplary forms, 
or link them together, but to forget also that even between 
the tyjies themselves relations of atf^ity must exist — and these 
oftentimes none the less intimate for appai^nt diversities of 
form, for types of widely different form may be, and indeed 
often are, more closely allied than types winch have more 
superficial resemblance — and to forget, moreover, how largely 
negative is the process of abstraction by which tvpes are 
imagined Upon this too static a view, both of clinical type 
and of post-mortem-room pathology, came a despairing spint, 
almost of fatalism, which in the ( ontemplation of organic rums 
lost the hope of cure of organic diseases So prognosis became 
pessimistic, and the therapeutics of the abler men negative, 
until fresh hopes arose of stemmmg the tides of evil at their 
earliest flow 

Such was medicine, statically ordered in pathology, statically 
ordered in its clinical concepts, when, on the 24th of November 
1859, the Orifrin of Spenes was published It is no 
exaggeration to say that this epoch-making work 
brought to birth a world of conceptions as new as 
the work of Copernicus hor the natural philosopher the whole 
point of view of things was changed, m biology not only had the 
anthropocentric point of view been banished, but the ancient 
concept of perpetual flux was brought home to ordinary men, and 
entered for good into the framework of thought Ihe study 
of comparative pathology, yet in an inchoate stage, and of 
embryology, illuminated and enlarged biological conceptions, 
both normal and abnormal , and the ens reale suhsntens tn corpore 
diStippeared for evci — at anv rate from physiology and medicine 
Before Darwin — ^if the name of Darwin may be used to signify 
the transformation of thought of which he was the chief artificer 
— natural objects were regarded, not in medicine and patholog}'^ 
only, as a set of hidebound events, and natural operations as 
moving in fixed grooves, after a fashion which it is now difficult 
for us to realize With the melting of the ice the more danng 
spirits dashed into the new current with such ardour that for 
them ail traditioas, all institutions, were thrown into hotchpot, 
even elderly and sober physicians took enough of the infection to 
liberate their minds, and,m the field of the several diseases and 
in that of post-mortem pathology, the hollowness of classification 
by superficial resemblanc e, the transi ton ness of forms, and the 
flow' of processes, broke upon the view Thus it came about 
not only that classifications of disease based on superficial like- 
ness — such as jaundice, dropsy, inflammation — were broken up, 
and their parts redistributed, but also that even more set dis- 
eases began to lose their settlements, and were recognized as 
terms of senes, as transitory or culminating phases of perturba- 
tions which might be traced to their origins, and in their earlier 
stages perhaps withstood 

The doctrine of heredity m disease thus took a larger aspect, 
the view of morbid senes was no longer bounded even by the 
life of the individual , and the propagation of taints, and of mor- 
bid vaneties of man, from generation to generation proved to be 
no mere repetition of fixed features but, even more frequently, 
to be modes of development or of dissolution betraying them- 
selves often in vvidelv dissimilar forms, m senes often extending 


over many hves, the terms of which at first sight had seemed 
wholly disparate Thus, for example, as generations succeed 
one another, nervous disorders appear m various guise, epilepsy, 
megrim, insanity, asthma, hysteria, neurasthenia, a motley 
array at first sight, seemed to reveal tliemselves as terms of 
a morbid series, not only so, but certain disorders of other 
systems also might be members of the senes, such as certam 
diseases of the skm, and even peculiar sust eptibilities or immuni- 
ties m respect of mfcctions from without On the other hand, 
not a few disorders proved to be alien to classes to which nar- 
rower views of causation had referied them, of such are tabes 
dorsalis, neuritis, infantile palsy or tetanus, now removed from 
the category of primary nervous diseases and placed m one or 
other of the class of infections, or, conversely, certam forms of 
disease of the joints are now regarded with some certainty as 
members of more than one senes of diseases chiefly mamfest in 
the nervous system In the effects of simpler poisons the recog- 
nition of unity in diversity, as m the affiliation of a peripheral 
neuritis to arsemc, illustrated more definitely this serial or 
etiological method of classifying diseases On the other hand, 
inheritance was dismissed, or survived only as a “ suscepti- 
bility,” in the cases of tuben le, leprosy and some other maladies 
now recognized as infectious, while in others, as m syphilis, it 
was seen to consist in a translation of the mfectious element 
from parent to offspring These new conceptions of the multi- 
plicity in unity of disease, and of the fluidity and continuity of 
morbid processes might have led to \ agueness and over-boldness 
in specuhtion and reconstruction, had not the experimental 
method be^ n at hand with clues and tests for the several senes 
Of this method the rise and wonderful extension of the science of 
bacteiiology also furnished no me onsidcrahle part 
In the disease of the sc ilp called faviis, Schonlcin had dis- 
covered a minute mycelial fungus, a remarkable discovery, for 
it was the first conspicuous step in the attribution 
of diseases to the action of minute parasites Schon- 
lem thus did something to mtroduc e new and positive 
conceptions and exacter methods into Geimany, but unfortu- 
nately his own mind retained the abstract habit of his country, 
and his abilities were dissipated m the mere speculations of 
Schelling Similarly Karl Hoffmann of Wurzburg wasted his 
apprecutions of the newer schools of developmental biology in 
fanciful notions of human diseases as reversions to normal stages 
of lower animals, scrofula being for him a reversion to the insect, 
rickets to the mollusc, epilepsy to the oscillaria, and so forth 
Fven that distinguished ph>siologist Johannes Muller remained 
a staunch vitalist Fortunately Germany, which at the begm- 
ning of the century was delivered over to Brownism and vitalism 
and was deaf to Bichat, was rescued from this sort of barrenness 
by the brilliant experimental work of Claude Bernard and Pas- 
teur in France — work which, as regards the attenuated vims, 
was a development of that of Edward Jenner, and indeed of 
Schwann, Rol^ert Koch worthily following Pasteur with his work 
on the bacillus of anthrax and with his discovery of that of tuber- 
culosis, and by the cellular doctrine and abundant labours in 
pathology of Virchow Ludwig Brieger then discovered the 
toxins of certain mfcctions, and Emil A von Behring completed 
the sphere of the new study by his discovery of the antitoxins of 
diphtheria and tc tanus In practical medicine the subsequent 
results of Behring and his followers have in diphtheria attained 
a signal therapeutical success If the striking conceptions of 
Paul Ehrlich and Emil Fis(her continue to prove as fertile in 
inspinng and directing research as at present they seem to be, 
another wide sphere of conceptions will be opened out, not m 
bactenology only, but also m biological chemistry and in 
molecular physics Again, besides giving us the clue to the 
nature of many diseases and to the continuity of many morbid 
senes, by bactenology certain diseases, such as actinomycosis, 
have been recognized for the first time 
As the prevalence of the conceptions signified and inspired 
by the word ‘‘ phlogiston ” kept alive ontological notions of 
disease, so the dissipation of vitahstic conceptions m the field 
of physic's prepared men’s minds in pathology for the jcw 
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views opened by the discoveries of Pasteur on the side 
of pathogenv, and of J F Cohnheim (1839-1884) and of 
Iliya Metchnikoff on the dynamical side of his- 
Peven and tology Of the older ontologu al notions of disease 
strongest were those of the essence of fever and 
of the essence of inflammation Broussais had done 
much to destroy the notion of fever as an entity, but by extrav i- 
ganres m other directions he had discredited the value of his 
mam propositions Yet, although, as Andral and other French 
physicians proved, it was extravagant to say that all fevers 
take their origin from some local inflammation, it was true and 
most useful to insist, as Broussais vehemently insisted, that 
“ fever ” lb no substance, but a generalization drawn from symp- 
toms common to many and various diseases springing from many 
various and often local causes, from causes agreeing perhaps 
only m the factor of elevation of the temperature of the body 
To the establishment of this new conception the improvement 
and general use of the chmcal thermometer gave invaluable ad- 
vantages This mstniment, now indispensable in our daily work 
at the bedside, had indeed long been known both to physiolo- 
gists (Haller) and to clinicians In the i8th century A de Haen, 
and, in the United Kingdom, George Cleghorn (1716-1789) of 
Dublin and James Currie (i7‘56-i8o5), earned on the use of the 
thermometer in fevers, and on the continent of Europe in later 
years F G F von Barensprung (1822-1865) and Ludwig 1 raube 
(1818-1876) did the same service, but it is to the work of Karl 
August Wunderlich (1815-1877) that we owe the establishment 
of this means of precision as a method of regulii observation 
both m pathology and m clinical medicine By his almost 
exhaustive comparison of febrile movements as symptomatic 
piocesses Wunderlich dealt the hst blow to the expiring do( trine 
of the “ entity ” of “ fever ”, while on the clinual side Breton- 
neau and Louis, in 1862-1872, by their careful ( linical and patho- 
logical studies of forms of fever relieved the new doctrine 
of the extra vaganc es of Broussais, and prepared the way for 
the important distinction of enteric from tophus fever by 
A. ? Stewart (1813-1883), William Jenner, William Budd 
(1811-1880), Charles Murchison (1830 1879), J H F 
Autenrioth (1772-1835), Hoinri( h Gustav Magnu> (1802-1870), 
Huss and others By the learned and accomplished Armand 
Trousseau British and German influences were (arricd into 
V ran( e 

Meanwhile Cohnheim and Metchnikoff were engaged in | 
destroying the ontological comeption not of fever onl>, but also | 
of inflammation, of which, as a local event, an ontological (on- 
ception was no less strongly implanted By hi> researches on 
the migration of the white corpuscles of the blood Cohnheim, 
on the bases laid by Virchow, brought the processes of inflam- 
mation within the scope of the normal, seeing in them but a modi- 
fication of normal processes under perturbations of relatively 
external incidence, even the formation of abscess was thus 
brought by him within the limits of perversion of processes not 
differing essentially from those of health, and “ new formations, ’ 

plastic exudations,” and other discontinuous origins of an 
“ essential ” pathology, fell into oblivion And it is not alien 
from the present point of view to turn for a moment to the light 
thrown on the c ardio-arterial pulse and the measurement of its 
motions by the more intimate researches into the phenomena of 
the circulation by many observers, among whom in the 19th 
century James Hope, E J Marey (1830-1904) and C F W 
Ludwig will always take a leading place By them the demon- 
stration of Harvey that the ( irculation of the blood is in large 
part a mechanic al process, and nowhere independent of mechani- 
cal laws, was considerably enlarged and extended In particular 
the fluctuations of the pulse m fevers and inflammations were 
better understood, and accurately registered , anc^A^^ can scarcely 
realize now that before Harvey the time of 4 tai|fpulse seems 
not to have been counted by the watch DisSSlffery in these 
various directions then led physicians to regard fever and inflam- 
mation not as separable entities, but as fluctuating symptom- 
groups, due to swervings of function from the normal balance 
under contingent forces 



As to such reforms in our conceptions of disease the advances 
of bacteriology profoundly contributed, so under the stress of 
consequent discoveries, almost prodigious in their 
extent and revolutionary effect, the conceptions of the 
etiology of disease underwent no less a transforma- 
turn than the conceptions of disease itself It is 
proper to point out here how intimately a pathology thus 
regenerated modified current conceptions of disease, in the 
linking of disease to oscillations of health, and the regarding 
many diseases as modifications of the normal set up by the 
impingement of external causes, not a few of which indeed may 
be generated within the body itself — “ autogenetic poisoning ’ 
The appreciation of such modifications, and of the working of 
such causes, has been facilitated greatly by the light thrown 
upon normal processes by advances in physiology , so dependent 
is eac h branch of knowledge upon the advances of contiguous and 
incident studies lo biological chemistry we have been deeply 
indebted during the latter half of the rpth century In 1872, 
Hoppe-Scyler (1825-1893) gave a new beginning to our know- 
ledge of the chemistry of secretion and of excretion, and later 
stuedents have increased the range of physiological and patho- 
logical chemistry by investigations not only into the several 
stages of albuminoid material and the transitions which all food- 
stuffs undergo in digestion, but even into the structure of proto- 
plasm itself Digestion, regarded not long ago as little more 
than a trituration and “ roclion ” of ingesta to fit them for 
absorption and trinsfer them to the tissues, now appears as an 
elaboration of peptones and kindred intermediate products 
which, so far from being rlwavs bland, and mere bricks and 
mortar for repair or fuel for combustion, pass through phases of 
change during which they become so unfit for assimilation as to 
be positively poisonous Ihe formation of prussic acid at a 
certain period of the vital processes of certain plants may be given 
as an example of such phases, and poisons akin to muscann 
seem to arise freciuently in development or regression, both m 
inimals and plants Thus the digestive function, m its largest 
seme , IS now seen to consist, not only in preparation and supply, 
but m no small measure also of protective and antidotal conver- 
sions of the matters submitted to it, coincidently with agents of 
digestion proper are found m the cireuit of normal digestion 
“ anti-substances ’ which neutralize or convert peptones m 
their poisonous phases, an autochthonous ferment, such as 
rennet for instance, calling forth an anti-rennet, and so on 
Now as our own bodies thus manipulate substances poisonous 
xnd antidotal, if in every hour of health we are averting self- 
intoxication, so likewise arc we concerned with the various 
intruding organisms, whose proc esses of digestion are as danger- 
ous as our own, if these destructive agents, which no doubt are 
incessantly gaining admission to our bodies, do not meet within 
us each its appropriate eompensatc^ry defensive agent, dissolution 
will begin Ihus, muchof infection and immunity are proving 
to be but special cases of digestion, and teleological conceptions 
of protective proc esses are modified 
Under the name of chemotaxis (W Pfeffer) are designated 
certain of the regulative adaptations by which such ends are 
attained By chemical warnings the defensive 
processes seem to be awakened, or summoned, and 
when we think of the infinite variety of such possible 
phases, and of the multitude of corresponding defensive agents, 
we may form some dim notion of the complexity of the animal 
blood and tissues, and within them of the organic molecules 
Even m normal circumstances their play and eounterplay, 
attractive and repellent, must be manifold almost beyond con- 
ception, for the body may be regarded as a collective organiza- 
tion consisting of a huge colony of micro-organisms become 
Cvipable of a common life by common and mutual arrangement 
and differentiation of function, and by toleration and utilization 
of each other’s peculiar products, some organs, such as the liver, 
for example, being credited with a special power of neutrahzing 
poisons, whether generated under normal conditions or under 
abnormal, which gam entrance from the intestinal tract As a 
part of these discoveries has ansen another but kindred doctrine. 
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that of hormones (Starlmp:), juices prepared, not for excretion, not 
even for partial excretion, but for the fulfilment of physiological 
equilibrium Thus the reciprocity of the various organs, main- 
tained throughout the divisions of physiological labour, is not 
merely a mechanical stability, it is also a mutual equilibration in 
functions incessantly at work on chemical levels, and on those 
levels of still higher complexity which seem to rise as far beyond 
chemistry as chemistry beyond physics Not only are the 
secreted juices of specialized cells thus set one against another 
in the body, wherebv the various organs of the body maintain 
a mutual play, but the blood itself also in its cellular and fluid 
parts contains elements potent in the destruction of bacteria 
iind of their secretions Thus endowed, the blood, unless over- 
whelmed by extraordinary mvasions, does not fail m stabilitv 
and sclf-punfication So various arc the conditions of self- 
legulation in various animals, both in respect of their peculiar 
and several modes of issimilating different foods, and of protect- 
ing themselves against particular dangers from without, that, 
as we might have expected, the bloods taken from different 
species, or even perhaps from different individuals, are found to 
be so divergent that the healthy serum of one species may be, 
and often is, poisonous to another, not so much in respect of 
adventitious substances, as because the phases of physiological 
change in different species do not harmonize, each by its peculiar 
needs has been modified until, in their several conditions ot 
life, they vary so much about the mean as to have become 
almost if not quite alien one to another 

In the preservation ol immunity then, m its various degrees 
and kinds, not only is the chemistry of the blood to be studied, 
but also its histology By his eminent labours in cellular 
jmthology, Virchow md Metchnikoff later, gave the last blow 
to the mere humoral pathology whicli, after an almost unchal- 
lenged prevalence for some two thousand years, now finds a 
resting-place only in our nurseries Now the cellular pathology 
of the blood, investigated by the aid of modern staining methods 
IS as important as that of the solid organs , no clinical investigator 
'-indeed, apart from research, no practitioner at this day -can 
dispense with examination of the blood for purposes of diagnosis , 
Its coagulability and the kinds and the variations of the cells it 
contains being evidence of many definitely morbid states of the 
body Again, not onlv in certain diseases may strange cells be 
found in the blood {e g in myelogenic leucaemia^, but par isites 
also, both in man, as those of malaria, of sleeping sickness, of 
kala-azar, and in animah, as redw iter, Texas fever, n^gana, have 
been discovered, to the great advantage of preventive mediemc 
tor some of these, as red water (pyrosoma), antidotes are already 
found, for others, as for lexas fever — ot which the parasite is 
unknown, but the mode of its transmission by the mosquito, 
discovered ( T ml iv-Reed)- pre\ entive measure •. are reducing the 
prevalence 

It IS obvious that the results of siuh advances prescribe for 
the clinical physu lan methods which c xnnot be pursued without 
expert assistanc e , a physiaan engaged m busy prac- 
pec a m cannot himself undertake even the verifications 
required m the conduct of individual cases Skill in modern 
laboratory work is as far out of the reai h of the untaught as 
performance on a musical instrument In spite, therefore, of 
the encyclopaedic tradition which has persisted from Aristotle 
through the Arab and medieval schools down to Herbert Spencer, j 
it IS forced upon us in our own day that in a pursuit so many- | 
sided as medicino, whether m its scientific or in its practical 
aspect, we have to submit more and more to that division of 
labour which has been a condition of advance m all other walks 
of life It is now fully rccogni/ed that diseases of infants and 
( hildren, of the insane, of the generative organs of women, of 
the laiwnx, of the eve, hace been brought successively into the 
light of modern knowledge by “ specialists,” and by them dis- 
tributed to the profession, and that m no other way could this 
end have been attained That the division of labour, which may 
seem to disinle^ate the calling of the physician, really unites 
It, is well seen in the clinical laboratories which were initiated 
m the later 19th centurv, and which are destined to a great 
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future By the approach of skilled pathologists to the clinical 
wards, a link is forged between practitioners and the men of 
science who pursue pathology dusinterestedly Ihe first clinical 
laboratory seems to have been that of Von Ziemssen (1829-1902) 
at Munich, founded m 1885, and, although his example has not 
vet been followed as it ought to have been enough lias been done 
in this way, at Johns Hopkuib Li Diversity and elsewhere, to 
prove the vital unportance of the system to the progress of 
modern medicine At the same time provision must be made 
for the integration of knowledge as w ell as for the w inning of it 
by several adits A conspicuous example of the incalculable 
evil wrought bv lack of integration is well seen m the radical 
divorce of surgery from medicine, which is one of the most 
mischievous legacies of the middle ages— one whose mischief is 
scarcely yet fully recognized, and yet which is so deeply rooted 
in our institutions, in the United Kingdom at any rate, as to be 
hard to obliterate That the methods and the subject-matter 
of surgery and of raedicme art substantially the same, and that 
the advance of one is the advance of the other, the division being 
purely artificial and founded merelv on accidents of personal 
bent and skill, must be insisted upon at this time of our histoiy 
Ihe distinction was never a scientific one, even m the sense m 
which the word suence can be used of the middle ages, it origi- 
nated in social conceits and in the contempt for mechanical arts 
which came of the cultivation of ” ideas ” as opposed to converse 
with “ matter,” and which, in th( dawn of modern methods, led 
to the derision of Boyle bv Oxford huirunists as one given up to 
” base and mcc hanic il pursuits ’ Had ph\ sii lans been brought 
into contact with facts as bird as thosi Uced by the surgeons of 
the t6th eentuiy (cf Ambrose Par6), then art would not have 
lam so Jong in degr ulation It is under this closer occupation 
with mechanical conditions that surgery to-day is said — not 
without excuse, but with no more thiin superficial truth — to 
have made more progress than medicine Medicine and surgerv 
ire but two aspects of one art, Pasteur shed light on both surger\^ 
^nd medicine and when lister, his disciple, penetrated into 
the secrets of wound Severs and septicaemia he illuminated 
suigcrv and medicine alike, and, in the one sphere is in the other 
co-opt 1 ited in the destruction of the id» a of ” essential fevers ’ 
and ot inflammation as an ” entity ' Together then, with the 
necessary multiplication ol specialism, one of the chief lessons 
of the 1 itter moiety of the 19th century was the nnitv of medicine 
in all its branchcs—i unity stiengthened 1 ither than weakened 
bv special researches such as those into ‘ medic^il ” and “ sur- 
gical ” pathology, whic h ire daily making more manifest the 
absurdity of the distinction Surgeons, physicians, oculists, 
laryngologists, gynaecologists, neurologists and the rest, all are 
working m allotmtnts of the same held, and combining to a 
( ommon harv^est 

While pathology then which is especially the “ science of 
medicine,” was winning terntorv on one side from physiology, 
of which in a sense it is but in aspei t, and on another 
by making ground of its own in the post-mortem room Trmiafng 
and museum of morbid anitom\, and was fusing 
these gains in the laboratory so as to c laim for itself, as a special 
branch of science b\ virtue of peculiar concepts, its due place 
and provision — provision in the establisliment of chairs and of 
special laboratories for its chemical and biological subdivisions — 
clinical medicine, bv the formal piovision of clisciplinary classes, 
was illustrating the truth of the experience thit teaching and 
research must go hand in-hand, the one reinforcing the other 
that no teacher can be efficient unless he be engaged in research 
also, nay, tliat for the most pait even the investigator needs the 
encouragement of disciples Yet it was scarcely until the last 
quarter of the 19th century tlxat the apprenticeship system, 
which was a,^re initiation into the art and mystery of a craft, 
was recognipA antiquated and, m its virtual exclusion of 
academic study, even miscliievous In place of it, systematic 
clinical classes have become part of the sc heme of every efficient 
school of medicine A condition of this reform was the need of 
a preliminary training of the mind of the pupil m pure science, 
even m phvsics and c hemistrv that is to sav, before introduction 
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into his professional studies The founding of new teaching forwarded in Germany bv Max von Pctlenkofcr (1818-1901) 
universities, m which England, and even France, had lieen at Hygiene became for pathology what “ milieu ” is for physiolog> 
some disadvantage as compared with Scxitland and Germany, By the modification of physical conditions on a nation^ scale a 
strengthened the movement in favour of enlarging and liberal- prodigious advance was made in the art of preventing disease 
izing technical training, and of anticipating technical instruction I he ghastly roll of infantile mortality was quickly purged of its 
by some broader scientific discipline, though, as in all times of darkest features (Bill ird and others), aided b\ bacteriology', 
transition, something was lost temporarily by a departure from sanitary measures attained some considerable degree of exact- 
thc old discipline of the grimmar sihool before a new scheme of ness, public medicine gained such an ascendancy that special 
training the mind in scientific habits and conceptions was estab- training and diplomas wert offered at universities, and in 187c; 
lished or fully apprehended Yet on the whole, even from the a (on^olidatcd act was passed for the Lnited Kingdom eslablish- 
beginnmg, the revolt was useful in that it shook the position of ing medical officers of health, and responsible lay sanitary 
the “learned physician,” who took a literary, fastidious and authorities, with no inconsiderable powers of enforcing the 
meditative rather than an experimental interest in hu profession, means of public health in rural, urban, port and other junsdic- 
and, as in great part a descendant of the humanists, was never tions, with summary methods of procedure A department of 
in full sympathy with experimental science At the risk no public health was formed within the precincts of the Local 
doubt of some defects of culture , the newer cduc ation cleared the Government Board, government laboratories wore established, 
way for a more positive temper awoke a new sense of accur i< v and machinery was devised for the notificition of infectious 
and of vcnfic ation, and created a sceptical attitude towards all diseases The enormous growth of towns during the second 
conventions, whether of argument or of practice Among the half of the iqth eenturv wis thus ittended with comparative 
drawbacks of this temper, which on the whole made for progress, safety to these great aggregates of mankind and the death-rates, 
w^as the rise of a sc hool of excessive sceptic ism, which, forgetting so far from being increased, relatively doc leased in substantial 
the value of the accumulited stores of empiricism, despised proportions In 1878 an ac< was passed giving like powers m 
those dc grees of moral certainty that, in so complex a study ind the case of the inftc tioiis diseases of animals 1 he establishment 
so tentative a practice as medicine, must be our portion for the in Fngland of the Register of qualified practitioners and of the 
pi esent, and evTH for a long future, however great the triumphs General Medical Council (in i8q8) did something, however 

imperfectly, to gi\e unity to the piofession, iinhippily' bisected 
hv “ the two colleges ’ , and did much to orgimze, to strengthen 
ind to purify medical education and qualification In 1876 
women were admitted to the Register kept In the Council 
In TS71 the Anatomic il Act of 18-^2 w is amended and m 1K76 
the Vivisection Ac I w'as passed i mei^urc which investigators 
engiged in the medical sciences of pin siology and pathology 
lesenled as likely to prcceni in Fngland the advance of know- 
ledge of living function both in its noiiiial balance and in its 
aberranc les, and morcovi r to slat ken that habit of incessant 
refeience of propositions to verification which is as necessary to 
the clinical observer as to the experimentalist However the 
opinion of lattr generations may stand in respect of the Vivisec- 
tic^n Act, it will surely appear to them that the other acts, largely 
based upon the results of experimental metliuds, strcn^hening 
ind consolidating the medical prohssiop, and fortifying the 
idvancc of medic il education led direc llv to a fundamental 
change in the cncumst incts of the people m respect of health 
riif inUlhgcnl classes have become far better educated in the 
Iiws of heilth, and Ics^ disposed to cju ickery , the less intelligent 
\re better cared for and protected by municipal and central 
iiithority Thus the housing of the poor his been improved, 
though this difficult problem is yet fir from solution, not the 
theficldoftheiapeutics, chemical and biological experiment, asm large towns cmly, but the larger villages also, are cleansed and 
the case of digitihs, mercury and the iodides, was rapidly sim- drained, food has been submitted to inspection bv skilled officers, 
plifving remedies and defining their virtues, so that these agents water 'upplies have been unck rtaken on a v^ast scale, personal 
could be used it the bedside with more prcc ision Furthermore, cleanliness has been encouraged, and with wonderful success 
the aversion from dnigginghad the idv intagc of directing men’s efforts have been midc to bring civilized Euiope back from the 
nnnds to remedies taken from the region of the phy sicd forces, effects of a long wave of Oriental isicticism, which in its neglect 
of clcctriuty(G B Duchenne , 1806-187 «;), of gymnastics (Ling, and contempt of the body led men to u'gard filth even as a 
1776-1839), of hydropathy (V Pnessnitz), of massage (Wcir virtue, to its pristine cleanliness under the (Treeks and Romans 
Mitc hell), of climate (James Clarke), of diet (R B Todd, King During the 1 itter half of the 19th century the death-rate of many 
Chambers, &c ^ and even of hypnotism (James Braid, 1793 ?- towns was reduced by something like <50 % Some pligues, 
i860), while with the improvement of the means of locomotion such as typhus fever, have been disp lied, others, such as entene 
came the renewal of the old faith and the establishment of new fever, hav^e been almost banished from large are is, ind there is 
methods m the use of mineral springs These and such means, much reason to hope that cholera md plague, if introduced, 

could lot get a footing in western Europe, or in an) case could be 
combated on scientific principles, and greatly reduced Tem- 
perance in the use of alcohol h is followed the demonstration not 
only of its unimportance as i food or tonic, but also of its harm- 
fulness, save in v^erv' small qu intitics In the earlier part of the 
t9th century, and in remoter districts even m its later years, the 
use of alcbhol was regarded not as a mere indulgence, but as 
essential to health, the example of teetotallers, as seen m private 
life and m the returns of the insurance offices, has undermined 
this prepossession hrom the time of Plato medicine has been 
accused of ministering to the survival of unfit persons, and to 


often in combination, took mu( h of the place formerly given to 
the use of drugs 

Again, a like spirit dictated the use of the physic al or “ natu- 
ral methods on a larger scale m the field of prevention 
From the new regard given by physiologists and 
yg 0ae pathologists to the study of origins, ahd in the new 
hopes of thus dealing with disease at its springs, not in indivi- 
duals only but in cities and nations, issued the great school 
of Preventive Medicine, initiated m England — E A Parkes 
(1819-1876), J Simon, Sir B W Richardson (1828-1896), Sir 
K W Acland (1815-1900), Sir G Buchanan (1831-1895), and 


of medicine may become Ihis scepticism took form in the 
school, most K tive between i860 and t88o, known as the 
school of “ Expectant Medic me ” These teac hers, genuinely 
touched with a sense of the scintmess of our knowledge, of our 
confidence in abstract terms, of the inscciinty of our alleged 
“ ficts, ’ cise-hi stones and observations, alienated from ti idi- 
tional dogmatisms and disgusted by meddlesome polypharmaev 
— enlightened, moreover, by the issue of c ises treated by means 
such as the homoeopathic, which woe practically “ expectant ” 
— urged that the only couisc open to the physician, dulv 
conscious of his owm ignorince and of the mystery of nature, 
is to put his patient under diet and nursing, and, relying on the 
tendency of all equilibrium ■> to recover themselves under 
perturb ition, to ivvait ev'cnts (Pk medicairtx naturae) Those 
physicians who had occupied themselves in the study of the 
exactor sciences, or more closely or mure exclusively of the 
wreckage of the post-mortem room, were the strongest men of 
thia school whether m England or abioad 
But to sit down helpless before human suffering is an un- 
endurable altitude Moreov'er, the insight into origins, into 
initial morbid processes revcalc d by the pathologists, 
peutfc9 a^'oke more and more the hope of dealing with the 
elements of disc isc, with its first beginnings, and in 
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their propagation of children But bodily defect is largely a 
result of evil circumstances, in the prevention of which the 
physician is not unsuccessfully engaged, and the growth of 
sympathy means a stronger cement of the social structure At 
any rate the mean standard of health will be raised, perhaps 
enormously 

In the tropics, as well as in Europe, such methods and such 
researches threw new light upon the causes and paths of the 
temble infections of these climates In 1880, two years before 
Koch discovered the bacillus of tubercle, C L A Laveran 
(b 1845) discovered the parasite of malaria, and truly conceived 
Its relations to the disease, thus within two } ears were made two 
discoveries either of which was sufficient to make the honour of a 
century Before the end of the 19th century this discovery of 
the blood parasite of malaria was crowned by the hypothesis of 
Patrick Manson, proved by Ronald Ross, that malaria is propa- 
gated by a certain genus of gnat, which acts as an intermediate 
host of the parasite Cholera (Haffkine) and yellow fever 
are yielding up their secrets, and falling under some control 
The 20th century, by means of this illumination of one of the 
darkest regions of disease, may dimmish human suffering enor- 
mously, and may make habitable rich and beautiful regions of 
the earth's surface now, so far as man's work is concerned, con- 
demned to sterility Moreover, freedom of trade and of travel 
has been promoted by a reform of the antiquated, cumbrous, 
and too often futile methods of quarantine — a reform as y et very 
far from complete, but founded upon a better understanding of 
the nature and propagation of disease 

Special Department — Hitherto we have presented a survey 
of the progress of the science and practice of medicine on general 
lines, it remains to give some indication of the 
In ect 008 gf these sulijects of study and practice in 

particular departments As regards infections, it is not to be 
supposed that our knowledge of these maladies has been ad- 
vanced by pathology and bacteriology only In the dinical 
field also it has received a great enlargement Diphtheria, long 
no doubt a plague among mankind, was not carefully described 
until by Pierre Bretonneau in 1826, and since his time our con- 
ception of this disease has been extended by the study of later, 
secondary and incidental phases of it, such as neuritis, whuh ha(l 
always formed part of the diphtheritic senes, though the ( on- 
nexion had not been detected Influenza, ag un, was well known 
to us in 1836-1840, yet clinical observers had not traced out those 
sequels which, m the form of neuritis and mental disorder, have 
impressed upon our minds the persistent virulence of this infec- 
tion, and the manifold forms of its activity By the discovery 
of the bacillus of tubercle, the physician has been enabled to 
piece together a long and varied list of maladies under several 
names, such as scrofula and lupus, many of them long suspec ted 
to be tuberculous, but now known to belong to the senes It is 
on clinical grounds that beriberi, scarlet fever, measles, &c , are 
recognized as belonging to the same class, and evolving in phases 
which differ not in intimate nature but m the more superficial 
and inessential characters of time, rate and polymorphism, and 
the impression is gaming strength that ac ute rheumatism belongs 
to the group of the infections, certain sore throats, chorea and 
other apparently distinct maladies being terms of this series 
Thus the field of disease arising not from essential defect in the 
body, but from external contingencies is vastly enlarging, 
w^hile on the other hand the great variability of individuals m 
susceptibility explains the very variable results of such extrinsic 
causes Coincide ntly therewith, the hope of neutralizing infec 
tions by fortifying individual immunity has grown brighter, 
for It appears that immunitv is not a very radical character, 
but one which, as in the case of vaccination, admits of modifica- 
tion and accurate adjustment in the individual, in no long time 
and by no very tedious methods Evidence is accumulating 
which may end in the explanation and perhaps in the prevention 
of direst of human woes — cancer itself, though at present 
inquiry is being directed rather to intrinsic than to extrinsic 
causes 

When, leaving the infections, we look for evidence of progress 


in our knowledge of more or less local diseases, we may begin with 
the nervous system It is in this department, from its abstruse- 
ness and complexity, that we should expect the 
advance of anatomy and physiology — normal and 
morbid — to be most delayed If we consult the medical works 
even of the middle of the 19th century we shall find that, m the 
light of the present time, accurate knowledge m this sphere, 
whether clinical, pathological or therapeutical, could scarcely 
be said to exist Even in the hands of J A Lockhart Clarke 
(1817-1880), one of the earliest investigators of nervous 
pithology, the improvement of the compound microscope had 
not attained the achromatism, the penetration and the magnifi- 
( ation which have since enabled J L C Schroeder van der Kolk 
(1797-1862), Albert von Kolliktr, Santiago Ramon y Cajal, 
( Golgi (b 1844) and others to reveal the minute anatomy of 
the nervous centres, while the discrimination of tissues and mor- 
bid products by stains, as in the silver and osmic acid methods, 
and m those known bv the names of Carl Weigcrt or Marchi, 
had scarcely begun In England the Hospital for the Paralysed 
and Epileptic was founded in 1859, where Charles E Brown- 
Scquarcl (1817-1894), J Ilughlings- Jack son, Thomas Buzzard, 
Henry (. Bastian(b 1837), Sir W R Gowers and David Ferrier 
(b 1843) found an adequate field for the clinical and patho- 
logical parts of their work In France, m the wards of the Hotel 
Dicu, Guillaume Benjamin Duchenne (1806-1875), m association 
with Trousseau and m his private c lime, pursued his memorable 
clmual and therapeutical researches into the diseases of the 
nervous system, and Jean M Chaicot (1825-1893) in that great 
asylum for the wreckage of humanity — the Salpetn^rc — dis- 
covered an unworked mine of chronic nervous disease M H 
Romberg 0795 ^^^ 73 ) Theodor Alcynert (1833-1892) also 
were pioneers in the study of nervous diseases, but it was not 
till later m the century that Germany took a high place m this 
department of medicine The cliscov cries of the separate paths 
of sensory and motor impulses in the spinal cord, and consc- 
que ntly of the 1 iws of reflex action, by C harlcs Bell and Marshall 
Hall respectively, in their illumination of the phenomena of 
nervous fune tion, may be compared with the discovery in the 
region of the vascular system of the circ uhtion of the blood, for 
therein a key to large classes of normal and aberrant functions 
and a fertile principle of interpretation were obtained Nor 
was the theory of reflex action confined to the more mechan- 
ical " functions By G H Lewes and others the doctrine of 
“cerebral reflex” was suggested, whereby at tions, it first 
achieved only by incessant attention, became organized as 
const lous or subtunscious habits, as for instance in the playing 
on musical or other instruments, when acts even of a very 
elaborate kind may directly follow the impulses of sensations, 
conscious adaptation and the deliberate choice of means being 
thus economized This law has important ethic il and political 
bearings, but in the jirovince of disease this advance of what may 
be compared to the interlocking of points and signals has had 
wide influence not only in altering our cont options of disease, 
but also in enlarging our views of ill pcrturbatitms of function 
The grouping of reflex “ units,” ind the paths wherein impulses 
travel and become associated, have been matle out by the physio- 
logist (Sherrington and others) working on the healthy animal, 
as well as by the record of disease, and not of spontaneous disease 
alone, for the artificial institution of morbid proc esses in animals 
has led to many of these distovenes, as in the method of A V 
Waller (1816 1870), who tracked the line of ncivous strands by 
experimental sections, and showed that when particular strands 
are cut off from their nutritive centres the consequent degenera- 
tion follows the line of the separated strands By similar 
methods nat,ure, unassisted, betrays herself but too often, m 
many instances— probably onginating primarily in the nervous 
tissues themselves — the course of disease is observed to follow 
cert<un paths with remarkable consistency, as for instance in 
diseases of particular tracts of the spinal c ord In sue h cases the 
paths of degeneration are so neatly defined that, when the tissues 
are prepared after death by modern methods, they are plainly 
to be seen running along certain columns, the subdivisions 
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of which m the normal state may hardly be distinguishable one 
from another some run in strips along the periphery of the 
spinal cord, at its anterior, middle or posterior segments, as the 
case may be, in other cases such strips occur within its substance, 
whether along columns of cells or of white matter It is needless 
to point out how such paths of disease, in their association with 
characteristic symptoms, have illuminated the clinical fea tines 
of disease as well as the processes of normal function 
Not, however, all diseases of the nervous system conduct them- 
selves on these definite paths, for some of them pay no attention 
to the geography of structure, but, as one may say, blunder 
indiscriminately among the several parts, others, again, pick 
out particular parts definitely enough, but not parts immediately 
continuous, or even contiguous Diseases of the latter kind aie 
especially interesting, as m them we see that parts of the 
nervous structure, separated in space, may nevertheless be asso- 
ciated m function , for instance, wasting of a group of muscles 
associated in function may depend on a set of central degenera- 
tions concurring in parts whose connexion, in spite of dissociation 
in space, we thus perceive The undiscriminating diseases, on 
the other hand, we suspect not to be primarily of nervous 
origin, but to depend rather on the agency of other constituent 
tissues of this system, as of the blood-vessels or the connective 
elements Thus, arguing inversely, we may learn something of 
the respective natures of these influcnies and of the way m 
which the nervous system is aficett d secondarily 

Yet even the distribution of toxK matters by the blood is not 
necessarily follo'wed by general and indis( nminiti injury to the 
nervous elements In infantile palsy, for example, 
Anchorage tabes dorsalis, there is good reason to believe 

Molecules definitelv is the traces of the disease arc 

found m ccrtiin physiologu all}^ distinct nervous 
elements, they are due nevertheless to toxic agents arriving 
by wa} of the blood Here we enter upon one of the most 
interesting chapters of disorders and modes of disorder of this 
and of other systems It has come out more and more clearly 
of late years that poisons do not b( tray even an ipproxim it eh 
indifferent affinity for all tissues, whie h indeed a little reflection 
would tell us to he a pi ion improbable, but that each lends 
to fix itself to this cell group or to that, picking out parts 
for which they severally have affinities Chemical, physio- 
logical and pathological resexrch is exploring the secret of 
these more n fined kinds of “ anchorage. ” of molecules In 
1868 Drs A Crum Brown and T R Fraser proved that by 
substitution of molecules in certain compounds a stimu- 
lant could be converted into a sedative action, thus by 
the iddition of the methyl group C II, to the molecule 
of strychnine, thcbaine or brucine, the tetani7ing action 
of these drugs is converted into a paralysing action fhe 
number of these instances, and the vanetv of them, are now 
known to be verv large, and it is supposed that what is true of 
these simpler agents is true also of far more elaborate phases 
of vital metabolism Now, w^hat is remarkable in these and 
many other reactions is not only that effects apparently very 
opposite may result from minute differences of molecular con- 
struction, but also that, whatever the constniction, agents, not 
wholly indifferent to the body or part, tend to anchor themseh es 
to organic molecules in some way akin to them Highly com- 
plex as are all animal tissues, or ncai Iv all, yet in this category 
of high complexity are degrees higher and higher again of whic h 
we can form little c onception, so elaborate they are, so peculiar 
in their respective properties, and probably so fugitive It is 
this wide range of dynamic peculiarities above the common 
range of known physical and chemical molecules which excites 
our wonder, and a reflection of these peculiar properties is seen 
in thfeir affinities for this or that toxic or constructive agent, 
whereby the peculiarity, for example, of a particular kind of 
nerve cell mav be altered, antagonized, reinforced or converted 
On the other hand, the reagents by which such modifications 
are apt to be produced are not necessarily simple , many of them 
likewise are known to be of very high degrees of complexity, 
approaching perhaps m complexity the molecules to which they 


are akin Of such probably arc the toxins and antitoxins of 
certain infections, which, anchoring themselves not by any means 
indiscriminately, but to particular and concerted molecules, bv 
such anchorage antagonize them or turn them to favourable 
or unfavourable issues Toxins may thus become so closelv 
keyed into their corresponding atom groups, as for instance in 
tetanus, that they are no longer free to combine with the anti- 
toxin or, figiin, an antitoxin injected before a toxin may antici- 
pate It and, preventing its mis(hievous adhesion, dismiss it for 
excretion In the mutual behaviour of such cells, toxins, and 
antitoxins, and again of microbes themselves, we may demon 
strate even on the held of the microsiope some of the modes 
of such actions, vs Inch seem to partake in great measuie at an\ 
rate of a chemital qu ilitv (igglutinins, coagulins, chemotaxis) 
It IS convenient hire to add that siuh reactions and modifica- 
tions, li more (onspicuous in the nervous system ire of course 
not confined to it, but are coniirncd in their degree in all the 
processes of metabolism, being most readily traced bv us in the 
blood 

Many other diseases formerly regarded as primarily diseases 
of the nervous system are not such, but, by means of agents 
either introduced into the body or modified there, establ'sh 
themselves after the afiinities of these in contiguous associated 
parts of the structure, as m vascular, membranous or connective 
elements, or again in distant and peripheral [)arts, the peiturba- 
tions of nervous function being secondary and i onsequential 
Of siuh are tetanus and diphtheria, now known to be due to 
the establishment from without of a local microbic infection, 
fiom wliK h focus a toxin is diffused to the nervous mattei 
I he terrible nervous sequels of some forms of inflammation 
of the membranes of the bi iin, again ire due primarily to 
microbic invasion rather of the rnemhruus than of their 
nervous contents, and many other diseases mav he added to 
this list Ihe grave palsus in siuh diseases as influenza, 
diphtheria, beriberi, or ensuing on the absorption of lead, aic 
m the nnin not central, hut due to a svinmetrual peripheral 
neuritis 

Among diseases not primarilv nervous, but exhibited in certain 
phenomena of nervous disorder, irt dti>case<i of the blood-vessels 
Much light his been thrown upon the vaiiitions of 
arterial ind \enous blood pressures h\ Kiri Ludwig indMiiuai 
(1816-1895) and his many followers b) them not 
only the diseases of the riri ulatory system itself ire 
elucidated, but ilso those of other systems — the nervous, for 
in tince- whuh depend intimitely on the mtchanual integrity 
of the < ulation of th( blood as w( 11 as on the chemical integrity 
of the blood itself With changes of the pressures of the blood 
in arteries, veins or capillaries, ind in the heart itself and its 
respective e lumbers, static changes irc capt to follow in these 
parts, siidi i^ degeneration of th^ coats of the arteries, due 
either to the silent tooth of time to persistent high blood pres- 
sures, or to the ac tion of poisons such as k ad or syphilis Syphi- 
litic lesion of the arteries, and likiwisc of other fibrous tissues, 
often involves grave consequential damigc to nervous structures 
fed or supported by smh parts Some ot the most succe^ssful 
of the advances of medicine as a healing art h ive followed the 
detecti(/n of syphilitic disease of the vessels, or of the supporting 
tissues of nervous centres and of the peripheral nerves, so that, 
by specific medication, the treatment of paralytic, ronvuKivi, 
and »)ther terrible manifestations of nervous disease thus second- 
arily induced is now undertiken in early stages with definite 
prospect of cure 

Not of less importance m this respect, and in other disorders 
many of them of grave ini idcnc e, is the knowledge of the phtno- 
men i of embolism and of thrombosn, also gained during the latter 
half of the 19th century — W S Kirkes (1825-1864), R Virchow 
Bv embolism is meant the more or less sudden stoppage of a 
vessel by a plug of solid matter carried thither by the current 
of the blood, be it a little clot from the heart or, what is far 
more pernicious, an infective fragment from some focus of 
infection m the ^dy, by which messengers new foci of infection 
may be scattered about the body Thrombosis is an accident 
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of not dissimilar character, whereby a vessel is blocked not by a 
travelling particle, but b> a clotting of the blood tv siiu, probably 
on the occasion of some harm to the epithelial lining of the vessel 
Such injuries are apt to otcur in syphilitic endarteritis, or senile 
arterial decay, whereby an artery may be blocked permanently, 
as if uith an embolus, and the area supplied by it, in so far as it 
was dependent upon this vessel, deprived of nutrition These 
events, although far more misciiievous m the brain, the functions 
of which are lar-reaching, <ind the ( ollateral circulation of which 
IS lil-provided, are seen very commonly in other parts 

It IS m the structure of the brain itself that modem research 
has attained the most remarkable success In i86t an alleged 
centre ’ of speech was detected, by a combination of clinical 
and pathological researches, by Paul Broca (1824-1880) By 
these means also, in the hands of Huglilings- Jackson, and more 
conclusively by experimental research initiated by G 1 
Fritsch (b 1838) and I E Hilzig (b 1838), but pursued inde- 
pendently and far more systematically and thoroughly by 
David Perricr(b 184^) and his disnples, it was proved that the 
cerebrum is occupied by many su( h centres or exchanges, whu h 
preside over the formulation of sensations into purposive groups 
of motions — kinaesthesis of 11 Charlton Bastian (b 1837) The 
results of these cxpcnrntntal researches by many inquirers into 
the constitution of the brain have transforme<i our com options of 
i crebral physiology, and thrown a flood of light on the diseases 
of the brain Not only so, but this mapping of the brain in 
areas of fun( tion now often enables the clinii^l physu lan to 
determine the position of (lis(a.se, in a certain few cases of 
tumour or abscess so pre< isely that he may be enabled to open 
the skull above the part afldted and to extirpate it — opera- 
tions which are surely a triumph of science and technical skill 
(Lister, W MaiEwen, V Horsley) 

The remarkable discovery of the dual nature of the nervous 
system, of its duplex development as a lower and upper system of 
“ neurons/’ has shcxl much light upon the problems of practical 
meduine, but this construction is desinbed under Brain, 
NfUROPVf HOI 0( Y, Muserr and Nfrve, M 

In mental disiases little of first-rate import uuc has been dom 
The chief work has been the dete< tion of ( hronic changes in the 
(ortex of the brain, by staining and other histological methods, 
in degenerative affections of this organ — ^Theodor Mevmrt 
(1833-1892), W Gnesingcr (1817-1868) Bevan I e\Ms — and 
in the separation from mstinity due to pnrnarv disease or defect 
of nerve elements of such diseases as general paralysis of the 
insane, which probably arise, as we have said, by the m turn of 
poisons on contiguous structures — suih as blood-vessels and 
connective elements— and invade the nervous matter second- 
arily Some infections however, seem to attack the mental 
fabric directly, intnnsic toxic processes which mav be suspected 
on the detection of neiinn and cholm in the fluids of the brain 
(F W Molt) Iruer i (inceptions of normal psychology have 
transformed for us those of the morbid — P Pinel (1745-1826), 
(:inc^inger, Henry Maudsley (b 1835), Meuier, Krapdin, Rivers 
— «ind indicated more truly the relations of sanity to insanity 
In the treatment of insanity little has been done but to com- 
plete the non-restraint system which in principle belongs to 
the earlier part of the 19th century (Pinel, luke, R G Hill, 
J Conolly) An enormous accumulation of lunatics of all 
soits and degrees seems to have paralysed public authorities, 
who, at vast expense m buildings, mass them more or less indis- 
cTiminately in barrai ks, and exp)ect that their sundry and difficult 
disorders can be properly studied and treated by a medical 
superintendent charged with the whole domestic establishment, 
with a few young assistants under him The life of these msanc 
patients is as bright, and the treatment as humane, as a barrack 
life can be, but of science, whether m pathology or medicine, 
there can be little A considerable step in advance is the estab- 
lishment by the London County Council of a central laboratory 
for Its asylums, with an eminent pathologist at its head . from 
this laboratory valuable reports are in course of issue Provision 
for the reception and treatment of insanity in its earlic^st and more 
curable stages can scaroely be said to exist Sufferers from 
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mental disease are still regarded too much as troublesome 
persons to be hidden away in humane keeping, rather than as 
cases of manifold and obscure disease, to be studied and treated 
by the undivided attention of physicians of the highest skill 
The care and education of idiots, initiated by Guggenbuld and 
other>, is making way in England, and if as yet insufficjent, is 
good of Its kind 

By the genius of Rene Ihcoph.k I^aennec (1781-1826), 
diseases of the lungs and heart were laid on a foundation so broad 
that his successors have been occupied m detail and refinement 
rather than in reconstruc tion In heart disease the chief work 
of the latter half of the 19th century was, m the first quarter, 
such clinical work as that of William Stokes and Peter Mere 
Latham (1789-1875), and m the second quarter the fuller com- 
prehension of the vascular s\ stem, central and peripheral, with 
Its cycles and variations of blood pressure, vi nous and arterial 
Moreover, the intricacies of stru( ture and func tion within the heart 
Itself have been more fully discriminated (W H Gaskcll, Aschoff, 
A Keith, Wenkebach, J Mackenzie) By the greater thorough- 
ness of our knowledge of the physics of the circulation — Etienne 
Marcy (b 1830), Karl Ludwig (1816-1895), Leonard Hill — we 
have attained to a better conception of such events as arterial 
dusease, apoplexy, “shock,” and so forth, and pharmacologists 
have defined more piecisch the virtues of curative drugs lo 
the discovery of the parts played m disease by thrombosis md 
embolism we have referred above With this broader and more 
accurate knowledge of the conditions of the health of th^* 
circiil ition a corresponding efficiency has been gained in the 
manipulation of certain remedies and new methods of treatment 
of heart diseases, especially by baths and exercises 

As regard^ pulmonary disease, pneumonia has passed more and 
more definitely into the category of the mfec tioiis the modes of 
invasion of the lungs and pleura by tuberculosis has been more 
and more a(curatcl> followed, and the treatment of these 
diseases, in the spheres both of prevention and of c ure, has under- 
gone a radical change Instead of the close protection from the 
outer air, the respirators, and the fancy diets of our fathers, the 
modem poitrinatre camps out in the opt n air in all weatliers, is 
fed with solid food, and in his exercise and otherwise is luled with 
minute particulantv acccjiding to the indications of the clinical 
thermometer and other symptoms The almost reckless reliance 
on climate, which, at Davos for insLince, marked the tnnsiticm 
from the older to the modern methods, has of late been sobeied, 
and supplemented by more systematic attention to all that con- 
cerns the mode of life of the invalid The result is that, both in 
phjsicians and in tlic public, a more hopeful attitude m respect 
of the cure of phthisis has led to a more earnest grappling with 
the infection in its caihcst stages and in every phase, with a c or- 
respondinglv large improvement in prevention and treatment 
Indeed, in such early stages, and in patients who are enabled to 
command the means of an expensive method of cure, phthisis is 
no longer regarded as desperate, while steps arc being taken to 
provide for those who of their own means are unable to obtain 
these advantages, by the erection of special sinatonums on a 
more or less charitable basis Perhaps no advance in medicine 
has done so much as the study of tuberculosis to educate the 
public in the methods and value of research in medical subjects, 
for the results, and even the methods, of such labours have been 
brought home not only to patients and their friends, but also to 
the farmer, the dairyman, the butcher, the public carrier, and, 
indeed, to every home m the land 

It w as in the management of pleurisies that the aid of surgical 
means first became eminent in inward disease In the treatment 
of effusions into the pleura and, though with less advantage, of 
pericardial effusions, direct mechanical interference was practised 
by one physician and another, till these means of attaining rapid 
and complete cure took their places as indispensable, and were 
extended from thoracic disRises to those of the abdominal and 
other inner parts formerly beyond the reach of direc t therapeutic s 
Lord Lister’s discoveries brought these new methods to bear with 
a certainty and a celerity previously undreamed of, and many 
visceral maladies, such as visceral ulcers, disease of ths pancreas, 
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btone of the kidney or gall-bladder, perityphlitis, ovarian dropsy, 
which in the earlier part of the r9th century were either fatal or 
cnpphng, are now taken promptly and safely in hand, and dealt 
with successfully Even for internal cancer cure or substantial 
relief is not mirequently obtained We have said that this 
advance is often quoted, not veiy wisely, to signify that in 
modern progress “medicine’' has fallen behind surgery — as if 
the art of the physician were not one and indivisible That 
certim Fellows of the College of Physuians (especially in gynae- 
cology) have personally taken operative procedures in hand 
IS some good omen that in t me the unreal and mischievous 
s( hism between medicine and surgery may be bridged over 
In the department of abdominal disease progress has been 
made, not only m this enormous extension of means of cure by 
operative methods, but also in the venfication of diagnosis The 
first recognition of a disease may be at a necropsy, but then 
usually by irresponsible pathologists, it is another matter when 
the physician Inmself comes under rebuke for failing to seize a 
way to f lire, while the cham e remained to him, by section of the 
abdomen during life Ihe abdomen ls still “ full of surprises ’, 
and he who has most experience of this dcieptive region will have 
least confidence in expressing positive opinions m partuulai 
cases of disease without operative investigation Besides the 
attainments mentioned above, in respect of operative progress, 
many importcUit revisions of older lule of-thumb knowledge have 
come about, and not i few other substantial discoveries Among 
the revisions may be adduced some addition to our knowledge 
of dyspepsia, attained by analytic investigations into the 
contents of the stomach at various stages of digestion, and b} 
examining the passage of opaque substances thiough the pnmat 
viae by the Rontgen ri>s Thus the defects, whether of tins 
secretion or of that, and again of motor activity, the st itc of the 
valvular junctions, the volume of the cavities, and their position 
in the abdomen, may be ascertained, mid dealt with as fai is may 
be, so that, although the fluctuations of chemical digestion are 
still very obscure, tlie application of remedies after a mere tradi- 
tional routine is no longer exc usable Tn our conceptions of the 
latei stages of assimilaticm and of excretion, with the gcnci ition 
of poisons (auto-intoxieation) in the inlcstin d trac t, there is still 
much obscurity and mueh gutss-woik, >ct in some diieetiuns 
positive knowledge has been gained, partly ])> the physiedogist, 
pai tly by the physician himsc If Of sue li are the better unde r- 
standing of the feme tiuns of the live i m normal catabolism, in the 
neutralization of poisons absorbed from the intestines or else- 
where, in the causation of jaundice, ind in diabetes [Bernhardt 
Naunyn (b 1839) and F W PavyJ Nor must we forget the 
unfolding of a new chapter of disease, in the nosology of the 
pancreas In diabetes this org«an scerns to pla)/ a pirt which 
IS not yet precisely determined, and one fell disease at least h\s 
been trac ed to a violent ic c ess of inflammation of this organ, 
caused perhaps by entry of foreign m liters intci its duct fhe 
part of the pancreas in digestion also is liQtter understood ihe 
part of the spleen in the motley group of dyspepsias and anaemias, 
conspicuous as it often is, still remains very enigmatic 

The peritoneum is no longer regarded with awe as inviolable, 
by modern methods, if not as manageable as other lymphatic 
sacs, It IS at any rate accessible enough without considerable risk 
to hfe Not only m its bacteriological relations are the conditions 
of peritonitis recognized in its various kinds, but also the state 
known as “ shock ” turns out to bt quasi-mechanuaj, and 
avoidable by measures belonging m considerable part to this 
category Ihus, by the avoidance both of toxaemia and of shock, 
peritonitis and oilier dangers of the abdomen, such as strangu- 
lations or intussusceptions of the bowels, formerly desperate, 
can in many cases be dealt with safely and eflectiv ely 
Our knowledge of diseases of the kidneys has made no gieat 
advance since the time of Richard Bright In the sphere of 
physiology and in the interpretation of assoiiated arterial 
diseases much obscurity still remains, as, for instance, umcernirg 
the nature of the toxic substances winch produce tliose bilateral 
changes in the kidneys which we call Bright’s disease, and bring 
about the “ uraemia ” which is characteristic of it. Lardaceous 


disease, however, here and m other region*; now appears to be 
due to the specific toxins of pyogenctic micro-organisms In 
stone of the kidney a great advance has been made m treatment 
by operative means, and the formation of these stones seems 
to recent observers to depend less upon constitutional bent 
(gout) than upon unhealthy local conditions of the passages, 
which m their turn again may be due to the action of micro- 
organisms 

To Thomas Addison’s desc nptions of certain anaemias, and 
of the disease of the suprarenal capsules which bears his name, 

I something has been added, and W Hunter’s researches on 
the severer anaemias are doing much to elucidate these subtle 
maladies And on the influence of these inconspicuous boiiies 
and of the pituitary body in sustaining arterial blood pressures 
physiologists have thrown some impoi tant light 

The secret of the terrible puerpeial septicaemia was read by 
J P Semmelweiss (qv), wherein he proved himself to be the 
greatest of Lister’s forerunners (see I ister) 

Ihe diseases peculiar to ivomen (see Gynaecology) have 
received attention from early times, but little pi ogress had been 
made m their interpretation till the T9th century In the 
middle part of the century, by a natural exaggeration of the 
importance of newly-discovered local changes m the pelvK 
organs, much harm was done to women by too narrow an atten- 
tion to the site, charai ters and treatment of these, the meddle- 
someness of the physif lan becoming in the temperament of woman 
a morbid obsession lo James Matthews Duncan (1826-1890) 
we chiefly owe a saner \nd bro.ider e ompre hension of the 
reUtive importan< e of the loe al and the general conditions 
which enter into the < iiisation of uterine ind ()\ man disorders 
tn operations for diseases of the pelvis, ovanm dropsy, cancer 
of the uterus, and othei gra\ e diseases of the region, success has 
been stupendous 

In the subjed of dnea’^es of the ^ktn nuKh has been done, m 
the nnnut(r obseivation of their forms, m the desiription of 
forms pi eviously unrecognized, and in respect of bacterial and 
other causition and of tre ilmcnt Ihe <om|)arison of observa- 
tions in various < limatcs and peopUs has had some weight, 
while in th( better knowledge of their i auses their treitment has 
found permanent id vintage Not only is the influence of bai tena 
in the c iusalicm of many of them newly reveakd, but it is now 
recognized also tliat, cv( n in skin diseases not initiated by inu ro- 
bK a( tion miciobes pi ly a c onsiderahk ind often a determining 
part in their p(rpctii ition, and thet the rules of modern aseptic 
surgery an applualik \Mth no little siuiess to skin therapeutus 
We haae k irned that “ ( onstitutional ” lauscs play a smaller 
part in thtm thm was supposed, that a large number of diseases 
of the skin, even if initicted by general disorder, are or soon 
heiomc hxal diseases, Ixung, if not initiated by lot il infedion 
yet pcrpetii itcd theieby, so that, generally speaking, they are to 
be cuied by local means 

The diseases of children have not lac ked the renewed attention, 
the sun essful investigation, and the valuable new lights whu K 
have been given to Other departments of medu me I hat infan- 
tile piralysis is an infection, end that its unhappy sequels are 
now treated with more ho{>e of restoration, has been indicated 
already Infantile dianhoea has also betn recognized as a 
common infecticm (Ballard), and the means of its avoidance and 
cure ascert uned 1 he conditions of diet and digestion in children 
are now far better understood, and many of their maladies, 
formerly regarded as organic or incomprehensible, arc cured or 
prevented by dietetic rules Rickets, scurvy and “ marasmus ” 
may be instanced as diet diseases m children Acute inflamma- 
tion of the ear, with its alarming extensions to the cerebral 
cavity, IS now dealt with successfully by sui-gical means, and 
infected sinuses or even encephalic abscesses are reached and 
(leanscd The origins, kinds and processes of meningitis aie 
more clearly distinguished, and referred each to its proper cause 
— for the most part bacterial 

As by the di&covery of stcthoscopy by Laennec a new field of 
medical science and art was opened up, so, more recently, 
inventions of other new methods of investigation in medicine 
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have opened to us other fields of little less interest and im- 
portance Of such IS the ophthalmoscope, invented by H 
von Helmholtz m 1851 By the revelations of this 
* instrument not only have the diseases of the eye been 
illuminated, but much light has been thrown also upon the part of 
the eye in more general maladies, as, for instance, in syphilis, 
m diabetes, in kidney diseases, and in diseases of the brain — 
F C Bonders (1818-1889), Alfred von Grafe (1830-1899) and 
others A remarkable help to the cure of headaches and 
wider nervous disorders has come out of the better appreciation 
and correction of errors of refraction m the eye Radiography 
has done great things for surgery, for medicine its services are 
already appreciable, and may prove more and more valuable 
hereafter In 1879 spectroscope in medicine 

was pointed out by Dr Charles A MacMunn (b 1852) 
By E du Bois-Revmond, Robert Remak (1815-1865), Carlo 
Matteucci (1811-1868), Guillaume Duchenne (1806-1875), 
value of electricity in medu me, greater in diagnosis perhaps than 
in therapeutics, was demonstrated By the spliygmograph (F J 
Marey, 1863) attention was drawn to the physical features of 
the ( irculation, to the signs of degeneration of the arterial tree, 
and less definitely to the fluctuations of blood pressure, but 
as we have said under the consideration oi diseases of the heart, 
the kymographs of Ludwig and his pupils brought out these 
flu( tuations far more accurately and ( ompletely By these, and 
other instruments of precision, such as the thermometer, of which 
we have already spoken, the eminently scientific discipline of the 
measurement of functional movements, so difficult in the ( omplex 
science of biology, has been (ultivated By the laryngoscope, 
invented about 1850 by Manuel Garcia the celebrated singing- 
master, and perfected by Johann Czermak (1828-1873) and 
others, the diseases of the larynx also have been brought into th( 
general light whuh has been shed on all fields of disease, and 
many of them, previously known more or less empirically, 
submitted to precise definition and cure Of such we may cite 
tuberculosis of the larynx, formerly as incurable as distressing, 
and “ adenoids ” — disease revealed by intrascopu methods - 
which used grievously to thwart and stifle the growth both of 
mind and body in children, are now promptly removed, to the 
infinite advantage of the rising generation lo the value of 
stains in ( lini( al diagnosis, especially in investigation of perver- 
sions of the blood in many maladies, we have already made 
some reference The discovei) of the Rontgen rays has also 
extended the physician’s power of vision, as in cases of aortic 
aneurysm, and other thoracic diseases 

By photography and diagrammatic records the clinical work 
of hospital wards has been brought into some better definition, 
and teaching made more accurate and more impressive The 
separation of the alkaloicls belongs rather to the earlier part of 
the 19th century, but the administration of these more accurate 
medications by means of hypodermic injection (see Thera- 
peutics) belongs to the latter The ancient prac tice of trans- 
fusion has been placed on a more intelligible footing, and by the 
method of saline injections made more manageable as a means 
of relief or even of cure Finally, calculation by statistics 
(Wilham Farr, Karl Pearson, and others) has been brought into 
line with other scientific methods the method is a difficult one, 
and one full of pitfalls for the unwary, y(t when by co-operation 
of physician and mathematician its applications have been 
pc rfec ted its services will appe ir more and more indibpenbablc 
Among the achievements of the medicine of the 19th century 
the growth of the medical press must not he forgotten In 
England, by the boldness of the Lancet (founded in 1823), the 
tyranny of prescription, inveterate custom, and privilege abused 
was defied and broken down, freedom of learning was regained, 
ind promotion thrown open to the competent, independently 
of fanMpi professional status For the record and 

diffusi^^^pidly growing knowledge, learned societies, univer- 
sities ana laboratories, greatl) increased in number and activity, 
issue their transactions m various fields , and by means of year- 
books and central news-sheets the accumulation of knowledge is 
organized and made accessihV 
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It lb interesting to find that, with all this activity in the present, 
reformed methods of research and verification are not confined to 
the work of the passing day, in the brilliant achievements of 
modern research and reconstruction the maxim that ‘‘ Truth is 
the daughter of Time ” has not been forgotten In the field of 
the History of Medicine the work of scholars such as Francis 
Adams of Banchory (1796-1861), William A Greenhill (1814- 
1894) and C Creighton in England, Maximilien P I ittr 4 (1801- 
1881) and Charles V Daremberg (1817-1872) in France, and 
Heinrich Haser (1811-1888) and August Hirsch, Diels, Welt- 
mann and Julius Pagel in Germany, will prove to our children 
that tradition was as safe in our h inds as progress itself 

(T C A) 

Hibliogkaphy — Osier and McCrac, Modern Medicine^ ¥ 1 
Roberts, I he Practice of Medicine (1909), Hermann Nothnagel 
Internationale Beitrase zur inneren Median (1902) , Ed Brovardel 
Traits de mSdecine (1895-1902), 1 D Savill, Clinical Medicine 
(1909) , W Osier, The Principles and Practice of Medicine (1909) , 
Allbutt and Rolleston, A System of Medicine (1906-tgio), Sir 
Patrick Manson Tropical Medicine (1907), E'redenck Taylor, A 
Manual of the Practice of Medicine (1908) 

MEDINA, JOSE TORIBIO (1852- ), Chilian bibliographer, 

was born at Santiago, and was educated for the bar His first 
publication, when \ very young man, was a metrical translation 
of Longfellow’s Evangeline When twenty -two he was appointed 
secretary to the legation at Lima Alter his return he published 
a history of Chilian literature (1878), and a work upon the 
aboriginal tribes (1884) In this latter year he was appointed 
sc( retary of legation in Spam, and availed himself of the oppor- 
tunity of examining the treasures of the old Spanish libraries 
These researches, repeated on subsequent visits to Spam, and 
also to ranee and England, enriched him with a mass of histoni al 
and bibliographic il mateiial Among his publications miv be 
mentioned the Btblioieca hnpano-aniencana, a catalogue of all 
books and pemphlets relating to Spanish America printed in 
Spam, the Bibhoteca hispano-chtlena, a similar work, com- 
menced in 1897 ^ stand \rd and magnific ent history of printing 
in, the La Plata countries (1892), comprehensive works on the 
Inquisition in Chile, Peru and the Philippines, and the standard 
treatise on South American medals (1899) In addition, Senor 
Medina produced the fullest bibliographies yet attainable of 
books printed at Lima, Mexico and Manila, and a number ot 
memoirs and other minor writings No other man had rendered 
an> thing like the same amomit of service to the literarv history 
and bibliography of the Spanish colonies 

MEDINA, or 1 ither Al-Medina (the city), or Mtdinai Rasul 
Alt ah (the city of the apostle of God), a town of the Hejaz in 
Arabia ibout 820 m by rail S S E of Damascus, in 25® N , 
40° E the refuge of Mahomet on his emigration from Mecca, 
and a renowned place of Moslem pilgrimage, consecrated by the 
possession of his tomb The name Medina goes back to the 
Koran {sur xxxiii 60), the old name was Yathrib, the Lathnppa 
of Ptolemy and lathnppa of Stephanas Byzantiiis 

Medina stands in a basin at the northern extremity of an 
elevated plain, on the western skirt of the mountain range which 
divides the Red Sea coast-lands from the central plateau of 
Arabia At an hour’s distance to the north it is dominated by 
Mount Ohod, an outlying spur ot the great mountains, the scene 
of the well-known battle (see Mahomet), and the site of the 
tomb and mosque of the Prophet’s uncle Hamza To the east 
the plain is bounded by a long line of hills eight or ten hours 
distant over which the Nejd road runs A number of torrent 
courses (of which Wadi Kanat to the north, at the foot of Mount 
Ohod, and W Akik, some miles to the south, are the most 
important) descend from the mountains, and converge in the 
neighbourhood of the town to unite farther west at a place called 
Zaghaba, whence they descend to the sea through the “ mountains 
of the Tehama ” — the rough country between Medina and its 

' this IS a very rough estimate The road from Yambu on the 
Red Sea, which runs somewhat north of east, is by Burton’s estimate 
132 m From Medina to Mecca by the inland or high road he 
makes 248 m The usual road near the coast by Rabigh and 
IChulesa and thence to W Fatima cannot be very different m 
J length Caravans traverse it in about ten or eleven days 
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port of Yambu — under the name of W Idam Southwards from 
Medina the plain extends unbroken, but with a slight rise, as 
far as the eye can reach The convergence of torrent-courses 
in the neighbourhood of Medina makes this one of the best- 
watered spots in northern Arabia The city lies close to one of 
the great volcanic centres of the peninsula, which was in violent 
eruption as late as a d 1266, when the lava stream approached 
within an hour’s distance of the walls, and dammed up W Kanat 
The result of this and older prehistoric eruptions has been to 
confine the underground water, so important in Aiahian tillage, 
which can be reached at any point of the oasis by sinking deep 
wells Many of the wells are brackish, and the natural fertility 
of the volcanic soil is in many places impaired by the salt with 
which It is impregnated, but the date-palm grows well every- 
where, and the groves, interspersed with gardens and cornfields, 
which surround the city on all sid6s except the west, have been 
famous from the time of the Prophet Ihus situated, Medina 
was originally a city of agriculturists, not like Mecca a city of 
merchants, nor, apart from the indispensable trade in provisions, 
has it ever acquired commercial importance like that which 
Mecca owes to the pilgrimage^ Landowners and cultivators 
are still a chief element in the population of the c ity and suburbs 
The latter, who are called Nakhawila, and more or less openly 
profess the Shfa opinions, marry only among themselves Ihc 
townsmen proper, on the other hand, are a very motley race - 
New settlers remain behind with each pilgrimage, attracted by 
the many office s of profit connec ted with the mosque, the stipends 
fiaid by the sultan to eve ry inhabitant, and the gains to be derived 
by pilgrim-ciccrones (Muzawwirs) or by those who make it i 
business to say prayers at the Prophet’s mosque for persons who 
send a fee from a distance, as well as the alms whic h the citizens 
are accustomed to collect when they go abrcMd, especially in 
Turkey The population of the city and suburbs may be from 
16,000 to 20,000 

The city proper is surrounded by a solid stone wall,^ with 
towers and four massive gateways of good architecture, forming 
an irregular oval running to a kind of angle at the north-west, 
where stands the castle, held by a Turkish garrison The houses 
are good stone buildings similar in style to those of Mecca, the 
streets are narrow but clean, and m part paved There is a 
copious supply of water conducted from a tepid source (ez- 
Zarka)at the village of Kuba, 2 m south, and distributed in uncicr- 
ground cisterns in each quarter ^ I he glory of Medina, and the 
only important budding, is the mosque of the Prophet, in the 
eastern part of the city, a spacious enclosed court between 400 
and 500 ft in length from north to south, and two-thirds as much 
in breadth The minarets and the lofty dome above the sacred 
graves are imposing features , but the circuit is hemmed in by 
houses or narrow lanes, and is not remarkable except for the 
principal gate (Bab al-Salam) at the southern end of the west 
front, facing the sacred graves, which is richly mlaid with marbles 
and fine tiles, and adorned with golden inscriptions This gate 
leads into a deep portico, with ten rows of pillars, running along 
the southern wall Near the farther end of the portico, but not 

1 The pilgrimage to Medina, though highly meritorious, is not 
obligatory, and it is not tied to a single season so that there is no 
general concourse at one time, and no fair like that of Mecca 

- A small number of families 111 Medina still claim to represent 
the ancient Ansar ^ the 'defenders** of Mahomet, there are also 
ome Stddiqiyah^ claiming descent from Abu Bekr But in fact 
the old population emigrated en masse after the sack of Medina by 
Moslim in 683, and passed into Spain in the armies of Musa In 
the lUh century one old man of the Khazraj and one old woman 
of the Aus tnbe were all that remained of the old stock in Medina 
(Maqqari, 1 187, Dozy, Mus d*I 2 spagne, 1 iii) Ihe anstocratic 
family of the Beni Hosain, who claim descent from the martyr of 
Keibela, and so from the Prophet, have apparently a better estab 
Iished pedigree 

* According to Ibn Khallikan (Slane*s trans 111 027) the walls 
are of the 12th century, the work of JamM ud Din al-lspah&n! 

* The Baiat or great paved street of Medina, a very unusual 
feature m an Eastern town, dates from the ist century of Islam 
(See Wustenfeld s abstract of Samhudi, p 115 ) 

* Kuba IS famous as the place where the Prophet lived before he 
entered Medina, and the site of the first mosque m which he prayed 
It lies amidst orchards m the nchest part of the oasis 
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adjoining the walls, is a sort of doorless house or chamber hung 
with rich curtains, which is supposed to contain the graves of 
Mahomet, Abu Bekr and Omar To the north of this is a smaller 
chamber of the same kind, draped in black, which is said to 
represent the tomb of hatima Both are enclosed with an 
lion railing, so closely interwoven with brass wire-work that 
a glimpse of the so-called tombs can only be got through 
certain apertures, where intercessory prayer is addressed to 
the prophet, and pious salutations are paid to the other 
saintb ^ Ihe portico in front of the railing is not ineffective, 
at least by nightlight It is paved with marble, and in the 
eastern part with mosaic, laid with rich carpets, the southern 
wall IS clothed with marble pierc ed with windows of good stained 
glass, <'nd the great railing has a striking aspect, but an air of 
tawdriness is imparted by the vulgar painting of the columns, 
especially in the space between the tomb and the pulpit, which 
has received, in accordance with a tradition of the Prophet, the 
name of the Garden {rauda)y and is decorated with barbaric 
attempts to cany out this idea in colour ^ The throng of visitors 
passing along the south wall from the Bab al-Salam to salute 
the tombs is separated from the G irden by an iron railing Ihe 
other three sides of the interior court have porticoes of less depth 
and moan aspect, with three or four rows of pillars Within the 
court arc the well of the Prophet, and some palm-trees said to 
have been planted by Fatima, this “ grove ” is separated from 
the rest of the court by a wooden partition 
The original mosque was a low building of brick, roofed with 
palm-bianches, and much smaller than the present structure 
The wooden pulpit from which Mahomet preached appears to 
have stood on the same place with the present pulpit in the 
middle of the south portico The dwelling of the Prophet and 
the huts of his women adjoined the mosque Mahomet died m 
the hut of Ayesha and was buried where he died, Abu Bekr and 
Omar were afterwards buried beside him InAD7ii the mosque, 
which had previously been enlarged by Omar and Othmin, 
was entirely reconstructed on a grander scale and in Byzantine 
style by Greek and Coptic artificers at the command of the caliph 
Walid and under the direction of Omir Jbn Abd-al-Aziz Ihe 
enlarged plan included the huts above named, which were pulled 
down Ihus the place of the Prophet’s burial was brought 
within the mosque , but the recorded discontent of the city at this 
step shows that the feeling which regards the tomb as the great 
glory of the mosque, and the pilgrimage to it as the most meri- 
torious that can be undertaken except that to Mecca, was still 
quite unknown It is not even certain what was done at this 
time to mark off the graves Ibn *Abd Rabbi h, in the beginning 
of the loth century (*/^(/, Cairo cd , 111 366), describes the 

enclosure as a hexagonal wall, rising within three cubits of the 
ceiling of the protico, clothed in marble for more than a man’s 
height, and above that height daubed with the unguent called 
khaluk This may be supplemented from Istakhri, who calls 
It a lofty house without a door that there are no gravestones 
or visible tombs within is certain from what is recorded of 
occasions when the place was opened up for repairs Ibn Jubair 
(p ic;3 seq ) and Samhudi speak of a small casket adorned with 
silver, fixed in the eastern wall, whic h was sup|)osed to be opposite 
the head of the Prophet, while a silver nail in the south wall 
indicated the point to which the corpse faced, and from which 
the salutation of worshippers was to be addressed (Burton 
misquotes) The European fable (mentioned and refutceJ, e g m 
Histoire des Arabes par Vabbe de Mangny, 1 46, Pans, 1750) 
of the coffin suspended by magnets is totally unknown to Moslem 
tradition The smaller chamber of Fatima is comparatively 
modern In the time of Ibn Jubair and of Ibn Batuta (unless 

® The spare between the ruling and the tomb is seldom entered 
except by the servants of the mosque It contains the treasures 
of the mosque in jewels and plate, which were once very consider- 
able, but have been repeatedly plundered, last of all by the Wahhlbis 
in the beginning of the 19th century 

’ The word rauda also means a mausoleum, and is applied by 
Ibn Jubair to the tomb itself Thus the tradition that the space 
between the pulpit and the tomb was called by the Prophet one of 
the gardens of Paradise probably arose from a mistake 
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the latter, as is so often the case, us merely copying lus predc- 
ce6M)r) there was only a small marble trough north of the rauda 
(or grave) which “ is said to be the house of Fatima or her 
grave, but God only knows It is more probable that Fatima 
was buned m the Bald, where her tomb was also shown in the 
I2th century (Ibn Jubair, pp iq8 seq ) 

1 he mosejue was again extended by the caliph Mahdl (ad 781) 
and was burned down in 1256 Of its appearance before the fire 
we have two authentic accounts by Ibn ‘Abd Rabbih early in 
the loth century, and by Ibn J ubair, who visited it in 1 184 1 he 

old mosque had a much finer and more regular appearance than 
the present one, tjie interior walls were richly adorne<l with marble 
and mosaic arabesques of trees and the like, and the outer walls 
with stone marquetry , the pilUrs of the south portico (seventeen 
in each row) were in white plaster with gilt capitals, the other 
pillars were of marble Ibn ‘Abd Rabbih s{>eaks of eighteen 
gates, of which m Ibn Juhair’s time, as at present, all but four 
were walled up Ihcre were then three minarets After the 
fire which took plac e just at the time of the fall of the taliphatt , 
the mosque long lay in a miserable condition Its repair was 
chiefly due to the Egyptian sultans, especially to Kait B(*y, 
whoso restoration after a see end fire in 1481 amounted almost to 
a complete reconstruction Of the old building nothing seems 
to have remained hut some of the (olumns and pvrt of the 
walls I he minarets have also been rebuilt and two new ones 
added The great dome above the tomb, the railing round it, 
and the pulpit, all date from Kait Bcy\ restoration 

Ihe suburbs, which occupy as much space as tlie city proper, 
and are partly walled in, he south-west of the town, from which 
they are separated by an open spac e, the halting-place of cara- 
vans Through the suburbs nins the watercourse called Wadi 
Buthan, a tributary of W Kanat, which the Yanim* road crosses 
by a stone bridge I he suburbs are the c|uarter of the peas ints 
Thirty or forty families with their cattle occupy a single court 
yard {hash), and form a kind of community often at leud with 
its neighbours 1 he several cl ins of Medina must have lived 
in much the same way at the time of the Prophet Ihc famous 
c^nctery called BakT* el-ftharkad, the resting-place of a multi- 
tudc‘ of the companions ” of the Prophet, lies 1 mined 1 itely to 
the west of the eitv It once contuned many monuments, the 
chief of which are described by Ibn Jubair Burckhardt in 1815 
fcHind it a mere waste*, but some of the mos<iues have since been 
rebuilt 

History — ^The story of the Amalekites in Yathrib and of their 
conquest by the Hebrews in the time of Moses is purely fabulous 
(see Noldeke, 1864, p 36) 1 he oasis, when 

it first comes into the light of history, was held by Jews, among 
whom emigrants from Yemen afterwards settled brom the 
time of the emigration of Mahomet (a d 622) till the Omayyads 
removed the seat of empire from Medina to Damascus, the town 
spnngs into historic prominence as the capital of the new power 
that so rapidly changed the f ite of the East Its fall was not 
less rapid and complete, and since the Imttle of Harra and the 
sack of the city m 683 it has never regained political importance 
(se^c Cat iphate, B t, 2, &c ) Mahomet invested the country 
round Medina with an inviolable < haracter like that of the Haram 
round Mecca, hut this provision has never been observed with 
stnetness After the fall of the c'aliphs, who maintained a 
governor in Medina, the native amirs enjoyed a fluctuating 
measure of independence, interrupted by the aggressions of the 
sherlfs of Mecca, or controlled by an intermittent Egyptian 
protectorate The Turks after the conquest of Egypt held 
Medina for a time with a firmer hand , but their rule grew weak, 
and was almost nominal long before the Wahhabis took the city 
m 1804 A Turko-Egyptian force retook it m 1812, and the 
Turks now maintain a pasha with a military establishment, while 
the cadi and chief agha of the mosque (a eunuch) are sent from 
Constantinople Tn late years the influence of the Turkish 
government has been much strengthened, an important factor in 
its consideration bemg the construction of the railway from Syria 
to the Hejaz Railway communication between Damascus and 
Medma was effected m 190S 


Au fHORiiiES -Medma has l)een described from personal observa- 
Uon by Burckhardt, who visited it in 1815, and Burton, who made 
the pilgnma^^c in 1853 Sadlier on his journey from Katif to Yanbu 
(1819) was not illowed to enter the holy citv liiirckhardt was 
prevented by ill health from examming the city and country with 
his usual thorou^hncbb Little is added to our information oy the 
report of \bd el Raz/iij, who performed the pilgrimage in 1878, 
on a medic il commission from the English government The 
chief Arabic authority besides xbn Abd Rabbihi and ^bn Jubair 
IS bamhudi, of whose lustory Wiistenleld publibhed an abstract 
m the Gottingen Abhandlungettf vol ix (iSOi) It goes down to 
tile encl of the 15th century The topography of the country ibout 
Medina is mi ert sting both historically and geographically, Balcrl, 
\ iqul and other Aribic geographers, supply much Ttiilenal on this 
lopic Some good information concerning Medina is contained 
in the 2ad volume of Doughty’s Jraveh m Arabia Dtserta 

(W K b) 

MEDINA, a village of Orleans county, in north-west New York, 
USA, about 40 m N E of Buffalo, and on Oak Orcliard Creek 
Pop (1900), 4716 f8S7 foreign born) , (1905, state census), , 
(rgio), 5683 It IS served by the New York Central & Hudson 
River railroad, by the Buffalo, Loikport & Rochester (inter- 
urban) railwxv, and by the Erie (tinal On Oak Oichard Creek 
and near the city are electric jiower plants, at the Medina halls 
and at a large storage dam (60 ft high) for water power, built in 
1902 Tn the neighbourhood are exU nsive apple, peach and pear 
orchirds, and vegetables, csperially beans, are grown There 
are valuable (juarnes of Medina sandstone, a good building-, 
paving- and flag-stoni \arving in colour from light grey to 
brownish red, readily shaped and split, and less likely than 
limestone to erai k or than granite to wear shpperv , it was 
first found at Medina in 18^7 There was a saw-mill on the 
creek near here in 1805, but the jilace was little settled lielore 
1824, and its growth was due to the Erie Cand It was ineor- 
porat<d m 1832 

MEDINA SIDONIA, DON ALONSO PEREZ DE GUZMAN EL 
BUENO, 7111 Duke oi* (1530-1613), the ( ommindcr-m-chuf of 
the Spanish Armada was born on the joth of September 1530 
He was the son of Don Jii in Claros d( (jiizman, ( Idest son of 
the 6th duke, and of his wife Dona I eonor Manriqiie di /unig i v 
Sotomiyor His father died in 1333 and Don Alonso became 
duke, and master of one of the greatest fortunes m Europe, 
on the death of his grandfather The family of Gu/man 
were onginallv lords of Abiados on the southern slope of the 
Picos de huropa in the hill country of Leon Ihe name is 
beheved to be a contraction or coriuption of (jundamaris, i i 
son of Gundam ir An early ftmily tradition it presents them 
as having come from Britain, and they may have dost ended from 
one of the Scandinavian invaders who attacked the north coast 
of Spain in the loth century It is in the loth centuiy that they 
firbt ^ippear, and they grew great by the reconquest of the 
country from the Maliomrnedans The branch to which the 
dukes of Me dina Sidoma belonged was founded by Alonso Perez 
de Guzman (1236-1309), surnamed FI Bueno, the good, m the 
sense of good at need, or stout-hearted In 1296 he defended 
the town of larifa on liehalf of Sam ho IV , anci when the be- 
siegers threateneai to murder one of his sons whom they held as 
a prisoner if he did not Surrender he allowed the boy to be killed 
He was rewarded by great grants of crown land The duchy of 
Medina Sidonia, the oldest in Spain, was conferred by John II 
in 1445 on one of his descendants, Juan Alonzo de Guzman, 
count of Niebla The addition “ El Bueno ” to the family name 
of Guzman was used by several of the house, which included 
many statesmen, generis and colonial viceroys^ The 7th 
duke was betrothed in 1565 to Ana de Silva y Mendoza, who was 
then four years of age, the daughter of the prince of Eboli In 
1572 when the duchess was a little more than ten years of age, 
the pope granted a dispensation for the consummation of the 
marriage The scandal of the tune, for which there appears to 
be no foundation, aecaised Philip 11 of a love intrigue with the 
princess of Eboli The '^in varying and unmerited favour he 
showed the duke has been account^ for on the grerand that he 

1 The titles and fi^ndeeship passed, in accordance with Castilian 
law, by marriage of a daughter and heiress in 1777, to the marquess 
of Villafranca, and have since remained in that house 
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took a paternal interest in the duchess Don Alonso though he 
bore the name of El Bueno, was a man of mean spirit He made 
no serious effort to save his mother-in-law from the persecution 
she suffered at the hands of Philip 11 llis correspondence is 
full of whining compl tints of poverty, and appeals to tlie king 
for pecuniary favours In 1581 he was created a knight of the 
Golden Flet(t, and was named captain-general of I ombardy 
By pressing supplications to the kuig he got himself exempted 
on the ground of povcit> and poor health Yet when the 
marquess of Sant i Cruz {qv) died, on the 9th of February 15S8, 
Philip insisted on appointing liim to the command of the Aimad i 
He was chosen even before banta Ciuz Wvis actuaUy dead, and 
was forced to go in spit^e of his piteous declarations that he had 
neither expci lence nor capacity, and was always sick at sea His 
( onduct of the Arm id i justified his plea He was even accused 
of showing want of personal courage, and was completely broken 
by the sufferings of the c impugn, which turned his haii grey 
The duke retained his posts of “ tdmiial of the ocean ” and 
(iptiin gencial of Andalusii in spite of the contempt openK 
expressed for him b> the whole nition When on English uid 
Dutch irmamcnt assiilcd Cadi/ in 1^96 his sloth and timidiU 
were largely responsible for the loss ot the place He was held 
up to ridicule by ( crvintes in a sonnet \et the royal favour 
continued unabated evan under the succcssoi of Philip 11 In 
j6o6 the obstinac) and foll> of the duke caused the loss of a 
sejuadron which was destroyed nexr Gibraltar bv the Dutch 
He died in 1615 

See Ccsiiio Duro La Uwada invincible (Madrid, 188^), which 
^ives nuiucjous icicicnecs to authorities 

MEDINA SIDONIA, or Medimasidonia, a town of souinern 
Spam, m the provinec of Cadiz 21 m bv road F S E of Cadi/ 
Pop (1900), 11,040 Medina Sidonia is built on in isohtcd 
hill surrounded by i cultivated plain ll cont iin^ a tine Gothic 
(hurch, several convents, xnd the ancestril palxee of the dukes of 
]\rcdinx bidonia It has a small agricultural trade, chiefly in 
whe It, olives and 0 its 

Medina Sidonia has been identified by some with the' A^ido 
of Pliny, but this is uncertain Llndei tlie Visigoths the place 
was elected into a bishopric {Absidama), and xtt lined some 
importance, in the beginning of the 8th century it wns t iken b> 

1 xrui In the tune of Tdnsi (12th eentui}) the province of 
Shadima or Shidona included, among other towns, bevillc and 
Caimona, 1 iter Arab geographers pi ice Shaduna in the province 
of Seville 

MEDIOLANUM, or Mfdiolanium (mod Milan, q v ), an ane lent 
city exf Italy, and the most import int 111 Gallia Iranspadana 
Livv attributes its fcjundaticm to the Galli Tnsubres under 
Bellovesus after then defeat of the Etruscans in the time of the 
older Tarquin According to other authorities, the btrusean 
citv of Melpum which preceded it was destroyed in 396 bc 
Objects of the Bronze age have been found outside the city on 
the south The name itself is Celtic The Romans dcfcattcl the 
Insubres in 225-222 b c , and stormed Mediolanum itself in the 
latter year Its inhabitants rebelled some twenty years later m 
the Hannibahc War, but were defeated and finally reduced to 
obedience in 196 b c They probably acquired Latin rights m 
89, and full CIVIC rights in 49 B r , as did those of the other towns 
of Gallia Iranspadana It appears later on (but not before the 
2nd century a d ) to have become a colony It acquired a 
c ertain amount of literary eminence, for we hear of youths going 
from Comum to Mediolanum to study In Strabo’s time it was 
on an equality with Verona, but smaller than Patavium, but in 
the later times of the empire its importance mcreased At the 
end of the 3rd century it became the seat of the governor of 
Acmxlia and Liguria (wlmh then mcluded Gallia Transpadana 
also, thus consisting of the 9tli and nth regions of Augustus), 
and at the end of the 4th of the goveriK)r of Iiguria only, 
Aemilia having one of its own thenceforth From Diocletian’s 
time onwards the praefectus praetono and the imperial vicar of 
Italy also had their seat here and it became one of the principal 
mints of the empire The emperors of the West resided at 
Mediolanum during the 4th century, until Hononus preferred 


Ravenna, and m 402 transferred his court there Its importance, 
described in the poems of Ausonius, is demonstrated by its 
many inscriptions, and the mterest and vanel) of their contents 
In these the rarity of the mention of its diitf magistrates is 
surprising and it is not impossible tlxat owing to its very impor- 
tance the right of ippointing them had been tiken from it (as 
Mommsen thinks) I he case of Ravenna is not dissimilar 
1 he inscriptions mdicate a strong Celtic character m the popula- 
tion Procopius speaks of it as the first city of the West, after 
Rome, and savs that when it was (.aptured by the Goths in S39, 
300000 ()1 the inhabitants were kilkd It was an imporUnt 
Cl ntie of tr iflic, from which roads r xdiated in sevend directions 
—as 1 always do to-day- -to Comum, to the foot of the Lacus 
Verbanus (Lago Maggiore), to Nov ana and \ eii cllae, to Tiemum, 
to Laus Pompeia ind thence to Plaeentix and Cremona, xnd to 
Bergomum None ot these roads had on indiv idual n ime, so 
far as we know lo its secular povvt r corresponds the indepen- 
dent position v\hich its Church took in the time of St Ambrose 
(y a ), bishop of Milan in 374-^97? 'vho founded tlie diurch 
which beais his nxme xnd hire baptized St \ugustine in ad 
3S7, and whose ntc is still 111 use throughout the choccsc I la o- 
dosius indeed did penance here it Ambroses bidding for his 
slinghtcr of the people of rhcssaloniei 'Xftir his death the 
pctiod oi iiivasiuns begins, and Milan tell the power of the Huns 
under Attila (452), of the Heiuli under Odo leer (47O) ind of the 
Gotlis under Iheodoiii (49^) When Bclisaims was sent by 
Justinian to recover Italy, J3aUus, the archbishop of Milan, 
joined hull, md the Goths were expelled friuii the iity But 
Ui iia, nephew of \itigLs the CjoUui king, subseqiuntlv assaulted 
and retook the town, ifler a brave resistame Liaia destroyed 
the whole of Milan in 5 ^9, and hence it is th it this uty, once so 
important a centre ol Roman civiliz ition, possesses so few 
rim tins of antiquity N irsc^, in his exinpuigns against the 
(loths, had invited the Lombards to his xiel They came in a 
body under Album their king, in 568, and were soon masters of 
north Italy They entered Milxn in the next ycir, but Pavii 
l)Ltaiue thi J ombard capital 

Of Roman remains litlli is to bi seen above ground but 
a portiio of sjxtien Corinthixn lolumns ni ir S Lorenzo, 
which may belong to the baths of Hercules, mcnlumtd by 
Ausonius, or to the palue of Maxiinian Close to the Torre 
del Cairohio icmains of an ancient budge and (possibly) 
of the Wills of M xximl ui were found and many remains 
of ancient buildings, including a theitre, have been dis- 
covered below ground-level The objects found ire pieservcd 
in the archaeological museum in the CxsteJlo Sforzesco (See 
Mli AN ) 

Set 111 Mommsen in Loip in^cnpt Latin (Bcilin, 1883), v (>17 
sqq (with full bibluiginpliy) , \()tuie dc^li '^cuviy pasi,im 

(T As) 

MEDITERRANEAN SEA Ilie Mcditciranean is all that 
remains of a great ocean which at an early geological epoch, 
before the foimation of the Atlantic, eneirekd half the globe 
dong a hue of latitude This oiean, already diminished in 
area, retreated after Oligoccne tunes from the Iranian plateau, 
Turkestan, Asia Minor and tlie region of the north-west Alps 
Next till f)lams of eastern Furope were lost, then the Arilo- 
C ispian region, southern Russia and finally the valley of the 
Danube The “ Mediterranean region,” as a giographieal 
unit, includes all this area, the Black Sea xnd the Sea of Marmora 
aie vvitlun its submerged portion, and the climate of the whole 
IS controlled b) the oeeanii influences of the Mediterranean 
Sea Professor Suess, to whom the above description is due, 
finds that the Mediterranean foims no exception to the rule in 
affording no evidence of elevation or depression within histone 
times, but it is noteworthy that its present basm is remarkable 
in Furope for its volcanic and seismic activity Submarine 
e irthquakes are in some parts sufficiently frequent xnd violent 
as seriously to interfere with the working of telegraph cables, 
Sucss divides the Mediterranean basin into four physical regions, 
which afford probably the best means of description (i) Ihe 
western Mediterranean, from Gibraltar to Malta and Sicily, 
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enclosed by the Apennines, the mountains of northern Africa, 
and of southern and south-eastern Spain {Cordtllere beitque) 
(2) The Adriatic, occupying the space between the Apennines 
and the Dinaric group (Suess compares the Adriatic to the valley 
of the Brahmaputra) (3) A part surrounded by the fragments 
of the Dmaro-Iaurus arch, especially by Crete and Cyprus 
This includes the Aegean and the Black Sea, and its margin 
skirts the south coast of Asia Minor Ihese three parts belong 
strictly to Eurasia (4) Part of the coastal region of Indo- 
Africa, terraced downwards in successive horizontal planes 
from the Shot, reaching the sea in the Little Syrte, and con- 
tinuing to the southern depressions of Syria Malta and 
Gozo are the only islands of the Mediterranean which can be 
associated with this section, and, per contra^ the mountain 
chain of north-west Africa belongs to Eurasia Murray 
(i888) estimates the total area of the Mediterranean at 
813,000 sq m Karstens (1894) breaks it up into parts as 
follows — 


Western Mediterranean 
Sicilian-Ionian basin 
Greece and Levant basm 
Adriatic Sea 


841,593 sq km 
767.^58 „ 

7^,b52 „ 

130,656 „ 


lotal 2,509559 ,» 


A more recent calculation by Krummel gives the total area 
as 2,967,570 sq km or 1,145,830 sq m (See Ocfan ) Murray 
estimates the total surface of the Mediterranean drainage area, 
with which must be included the Black Sea, at 2,934,500 sq m , 
of which 1,420,800 are Eurasian and 1,513,700 are African 
The principal rivers entering the Mediterranean directly are 
the Nile from Africa, and the Po, Rhone and Ebro from 
Europe 

I he physical divisions of the Mediterranean given above hold 
good in describing the form of the sea-bed The western 
Mediterranean is cut off by a bank crossing the narrow strait 
between Sicily and Cape Bon, usually known as the Adventure 
Bank, on which the depth is nowhere 200 fathoms The mean 
depth of the western basin is estimated at 881 fathoms, and 
the deepest sounding recorded is 2040 f ithoms In the eastern 
Mediterranean the mean depth is nearly the same as in the 
western basin The Sicilian -Ionian basin has a mean depth of 
885 fathoms, and the Levant basin, 793 fathoms Deep water 
is found close up to the coast of Sicily, Greece, Crete and the edge 
of the African plateau The steepest slope observed occurs off 
the island of Sapicnza, near Navanno, where 1720 fathoms has 
been obtained only 10 miles from land In 1897 the ship 
“ Washington obtained depths of 2220 fathoms in the middle 
of the eastern Mediterranean , and the Austrian expeditions in 
the “ Pola discovered in the Pola Deep (35® 44 N , 21® 45' 
E ), south-west of Cape Matapan, a maximum depth of 2046 
fathoms Between these two deep areas a ridge runs in a 
north-westerly direction 550 fathoms from the surface — possibly 
a projection from the African plateau Another bank 1100 
fathoms from the surface runs south from the east end of Crete, 
separating the Pola Deep from the depths of the Levant basin, 
in which a depth of i960 fathoms was recorded near Makri on 
the coast of Asia Minor The later expedition of the ** Pola 
discovered the “ Rhodes Deep (36*^ 5' N , 28"^ 36' E ), with a 
maximum depth of 2110 fathoms this deep is closed to the 
south-east by a ridge running south-east, over which the depth 
IS 1050 fathoms Off the coast of Syria the “ Pola obtained 
four soundings of more than 1100 fathoms, and between Cyprus 
and the coast of Asia Minor only two over 550 fathoms Murray 
gives the following figures for the areas and volumes of the 
Mediterranean at different depths — 


Depth 

Area 

Volume 

Fathoms 

Sq Miles 

Cub Miles 

0- 100 

201,300 

80,950 

100- 500 

251,650 

220,850 

500-1000 

• 81,300 

, 263,250 

189,200 

1000-2000 

217,050 

Over 2000 

. 15,500 

1,750 


813,000 

709,800 


which gives a mean depth over all of 768 fathoms The following 

table is due to Karstens - 



Volume 

Mean Dep 


Cub Km 

taihoms 

Western Mediterranean 

I.35<>,5i2 

881 

Sicilian Ionian basm 

1,242.549 

885 

Levant 

1,110,599 

793 

Adriatic Sea 

31,844 

133 


Krummel gives the total volume of the basin as 4,249,020 cubic 
kilometres or 1,019,400 cubic statute miles, and the mean depth 
as 782 fathoms (See Ocean ) 

Meteorology — As already stated, the “ Mediterranean region " 
forms a distinct climatic unit, chiefly due to the form and position 
of the Mediterranean Sea The prevailing winds m this region, 
which the sea traverses longitudinally, are westerly, but the sea 
itself causes the formation of bands of low barometric pressuie 
during the winter season, within which cyclonic disturbance^ 
frequently develop, while in summer the region comes under the 
influence of the polar margin of the tropical high pressure belt 
Hence the Mediterranean region is characteristically one of winter 
rams, the distinctive feature becoming less sharply defined from 
south to north, and the amount of total annual fall increasing in 
the same direction The climate becomes more continental in type 
from west to east, but there arc great local irregularities — the ele- 
vated plateaus of Algeria and Spam cause a rise of pressure m winter 
and delay the rainy seasons the rams set m earlier in the west 
than in the east, ind the total fall is greater Temperature vanes 
greatly, the annual mean varying from 50° F to 77° h In the 
west the Atlantic influence limits the mean annual range to about 
10^-12® r , but in the east this increases to 36® and even 40^* 
Autumn is warmer than spring, especially in the coastal regions, 
and this is exaggerated in the eastern region by local land winds, 
which repl ice the cool sea breezes of summer overcoats are ordi 
narily worn m Spam and Italy till July, and are then put aside till 
October Local winds form in important feature in nearly all 
the coast climates of the Mediterranean, especially in winter, where 
they are pnmxiily caused by the rapid change of temperaUnt 
from the sea to the snow clad hinterlands Cold dry winds, often 
of great violence, occur m the Rhone valley (the Mistral), m Istri i 
and Dalmatia (the Bora), and in the western Caucasus In summei 
a north-west ‘ trade wind, the Maestro, occuis in the Adriatic 
The Sirocco is a cyclonic wind characteristic of the winter rainy 
season, m the Adriatic it is usually accompanied by cloud and 
moisture, often by ram In Sicily and southern Italy the Sirocco 
occurs at all seasons, it is a dry, dusty wind from south east or 
south west The dust is chiefly of local origin, but partly comes 
from the Sahara Similar winds are met with in Spam (the Le\ cche) , 
but they reach their greatest development m the Simooms of Algciia 
and Syria, and the Khamsin of Egypt 

1 emperature — ^The mean surface temperature of the waters of 
the Mediterrane in falls fiom south east, where it is over 70° F , to 
north west, the average at the coast of the Gulf of I yons being 0o° 
The isothermal of 05° runs from Gibraltar to the north of Sardinia, 
ind thence by the Strait of Messina to the Gulf of Connth A 
similar distribution is found 100 fathoms from the surface, tempera 
ture falling from m the Levant to 55° east of Gibraltar At 
200 fathoms temperature falls m the same way from 58® to 55°, 
but below 230 fathoms tempciaturcs are practically uniform to the 
bottom, 55 5° in the western basin and 56 5° in the eastern The 
bottom temperature observed m the Pola Deep was 59 3° 

Salinity — In the extreme west the salinity of the surface watci 
is alK>ut 36 3 per millc, and it increases eastwards to 37 0 east of 
Sardinia and 39 o and upw irds in the Levant Observations of 
salinity in the depths of the western Mediterranean are very deficient, 
but the average is probably between 38 o and 38 5 In the eastern 
basin the “ Pola ’ expedition observed salinities of 38 7 to 39 o to the 
cast of a line joining Cape Matapan with Alexandria, and 38 2 to 
38 7 to the west of it The salter waters apparently tend to make 
their way westwards close to the African coast, and at the bottom 
the highest salinities have been observed south of Crete Evnitzki 
states that th(i saltest water of the whole basin occurs in the Aegean 
Sea 

Lircidation —There is little definite circulation of water within 
the Mediterranean itself In the straits joining it with the Atlantic 
and the Black Sea the fresher surface waters of these seas flow 
mwanls to assist m making good the loss by evapoiation at the 
surface of the Mediterranean, and in both cases dense water makes 
its way outwards along the bottom of the channels, the outflowing 
currents being less in volume and delivery than the inflowing 
Elsewhere local surface currents are developed, either drifts due 
to the direct action of the winds, or streams produced by wind 
action heaping water up against the land, but these nowhere nse to 
the dignity of a distinct current system, although they arc often 
sufficient to obliterate the feeble tidal action characteristic of the 
Mediterranean Dr Natterer, the chemist of the '' Pola expeditions, 
has expressed the opinion that the poverty of the pelagic fauna 
IS solely due to ths want of circulation m the depths 
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Deposits — great part of the bottom of the Mediterranean is 
covered with blue muds, frequently with a yellow upper layer 
containing a considerable proportion of carbonate of lime, chiefly 
shells of pelagic horaminifera In many parts, particularly in 
the eastern basin, a calcareous or siliceous crust, from half an inch 
to three inches in thickness, is met with, and Natterer suggested 
that the formation of this crust may be due to the production of 
carbonate of ammonium where deposits containing organic matter 
are undergoing oxidation, and the consequent precipitation of 
carbonate of lime and other substances from the waters nearer 
the surface Tins view, however, has not met with general 
acceptance (H N D ) 

MEDIUM, primarily a person through whom, as an inter- 
mediate, communication is deemed to be earned on between 
living men and spirits of the departed, according to the spiritistic 
hypothesis, such a person is better termed sensitive or auto- 
matist The phenomena of mediumship fall into two classes 
(i) physical phenomena {qv) and (2) trance and automatic 
phenomena (utterances, script, &c. ) , both these may be mani- 
fested by the same person, as in the case of D D Home and 
Stainton Moses, but are often independent 

1 No sufficient mass of observations is to hand to enable us 
to distmguish between the results of trickery or hallucination 
on the one hand, and genuine supernormal phenomena on the 
other, but the evidence for raps and lights is good, competent 
observers have witnessed supposed materializations and there 
is respectable evidence for movements of objects 

Mediumship in the modern sense of the term may be said to 
have originated with the Rochester rappings of 1848 (see 
Spiritualism), but similar phenomena had been reported by 
such authors as Apollonius of Tyana, they figure frequently in 
the lives of the saints, and the magician in tlie lower stages of 
culture is in many respects a counterpart of the white medium 
Among physical mediums who have attained celebrity may be 
mentioned D D Home {q v ), Stainton Moses and Eusapia 
Palladmo, the hst has admittedly been fraudulent at times, but 
no deceit was ever proved of Hume , Stainton Moses sat m a 
private circle and no suspicion of his good faith was ever aroused 

W Stainton Moses (1839-1892) was a man of university edu( a- 
tion, a clergvman and a schoolmaster In 1872 he became 
interested in spiritualism and soon began to manifest medium- 
istic phenomena, which continued for some ten years Ihese 
included, besides trance communications, raps, telekinesis, 
levitation, production of lights, perfumes and musical sounds, 
rapports and materialized hands But the conditions under 
which the experiments were tried w^ere not sufficiently rigid to 
exclude the possibility of normal causes being at work, for no 
amount of evidence that the normal life is marked by no lapse 
from rectitude affords a presumption that uprightness will 
characterize states of secondary personality 

Eusapia Palladmo has been observed by Sir 0 Lodge, Pro- 
fessor Richet, F W H Myers, and other eminent investigators , 
the first named reported that none of the phenomena m his 
presence went beyond what could be accomplished in a normal 
manner by a free and uncontrolled person, but he was convinced 
that movements were produced without apparent contact 
Among other phenomena asserted to characterize the medium- 
ship of Eusapia are the production of temporary prolongations 
from the medium’s body, these have been seen in a good light 
by competent witnesses It was shown in some sittings held 
at Cambridge in 1895 I^at Eusapia produced phenomena by 
fraudulent means, but though the evidence of this is conclusive 
it has not been shown that her mediumship is entirely fraudulent 
Automatic records of seances can alone solve the problems 
raised by physical mediumship It has been shown m the Davey- 
Hodgson experiments that continuous observation, even for a 
short period, is impossible, and that in the process of recording 
the observations many omissions and errors are inevitable 
Even were it otherwise, no care could provide against the 
possibility of hallucmation 

2 The genuineness of trance mediumship can no longer be 
called in question The problem for solution is the source of 
the information The best observed case is that of Mrs Piper 
of Boston, at the outset of her career, in 1884, she did not differ 
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from the ordinary American trance medium In 1885 the 
attention of Professor William James of Harvard was attracted 
to her , and for twenty years she remamed under the supervision 
of the Society for Psychical Research During that period three 
phases may be distinguished (i) 1884-1891, trance utterances 
of a control ” calling himself Dr Phmuit, a French physician, 
of whose existence in the body no trace can be found, (2) 
1892-1896, automatic writmg by a “ control ” known as “ George 
Pelham,” the pseudonym of a young American author, (3) 
1896 onwards, supervision by “ controls ” purporting to be 
identical with those associated with Stainton Moses Ihere is 
no evidence for regarding Mrs Piper as anything but absolutely 
honest Much of the Piper material remains unpublished, 
partly on account of its intimate character Many of those to 
whom the communications were made ha\e been convinced 
that the ‘‘ controls ” are none other than discarnate spirits 
Probably no absolute proof of identity can be given, though the 
reading of sealed letters would come near it, these ha\e been left 
by more than one prominent psychical researcher, but so far 
the “ controls ” who claim to be the writers of them have failed 
to give their contents, even approximately 

Professor Flournoy has investigated a medium of very differ- 
ent type, known as Helene Smith, against her good faith nothing 
can be urged, but her phenomena — trance utterance and glosso- 
laha — have undoubtedly been produced by her own mind 
1 hese represent her to be the remcarnation of a Hindu princess, 
and of Mane Antoinette among others, but no evidence of 
identity has been produced The most striking phenomenon 
of her trance was the so-called Martian language, eventually 
shown by analysis to be a derivative of French, comparable 
to the languages invented by children in the nursery, but more 
elaborate 

Authorities — F W H Myers, Human Personality ^ F Podmore, 
Modern "spiritualism, the Proceedings and Journal of the Society 
for Psychical Research, passim, for a convenient survey of the 
Piper case, sec F Sage, Madame Piper, J Maxwell, Les Phi 
nomines psychiques (1903, Eng trans 1905) Th Flournoy, Des 
hides h la planite Mars For fraudulent metnods, see Confessions 
of a Medium (London, 1882) , Truesdell, Bottom Pacts of Spiritualism, 
and works cited by Mycis, n 502-503 (N W T ) 

MEDJIDIE, or Mejidie, the name of a military and knightly 
order of the Turkish Empire, and also of a silver Turkish coin, 
worth twenty piastres The com was first struck m 1844, and 
the order was instituted in 1852 by the sultan Abd-ul-Mejid, 
whose name was therefore given to them (See Knighthood 
AND Chivalry 5 :^ Orders of Knighthood ) 

MEDLAR, Mespilus germamca, a tree of the tribe Pomeae of 
the order Rosaceae, closely allied to the genus Pyrus, in which it 
IS sometimes included , it is a native of European woods, &c , 
from Holland southwards, and of western Asia It occurs m 
hedges, &c , in middle and south England, as a small, much- 
branched, deciduous, spinous tree, but is not indigenous The 
medlar was well known to the ancients Pickering {Chron Hist 
PI p 201) identifies it with a tree mentioned in a Siao-ya ode 
{She-King, 11 i, 2), 827 b c It is the /xco-ttcXi; of Theophrastus 
and Mespilus of Pliny 1 he Latin mespilus or mesptlum became 
m Old French mesle or medle, the fruit,” meslter, tnedher, *'the 
tree ” The modern French nefie is from a corruption nesptlum of 
the Latin The German Mispel preserves the original more closely 
The well-known fruit is globular, but depressed above, with 
leafy persistent sepals, and contains stones of a hemispherical 
shape It IS not fit to eat until it begins to decay and becomes 
“ bletted,” when it has an agreeable acid and somewhat astrin- 
gent flavour Several varieties are known m cultivation The 
large Dutch medlar, which is very widely cultivated, has a 
naturally crooked growth, the large, much-flattened fruit is 
inferior in quality to the Nottingham, which is a tree of upright 
habit with fruits of about i in diameter, superior to any other 
vanety There is also a stoneless variety with still smaller 
fruits, but the quality is not so good 

The medlar is propagated by buddmg or graftmg upon the 
white-thorn, which is most suitable if the soil is dry and sandy, 
or on the quince if the soil is moist, the pear stock also succeeds 
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well on ordinar}' soih It produce*; the best fruit in ric h, lo imy, 
somewhat moi!>t ground The tree may be grown ais a standard, 
and chiefly requires pruning to prevent the branches from rub- 
bing each other Ihc fruit should be gathered in November, 
on a dry day, and laid out upon shelves It becomes “ bletted ” 
and fit for use m two or three weeks The Japanese medi ir is 
Eriobotrya ]apomca (see Loquat), a genus of the same tribe of 
Rosaceae 

MEDOC, a district m France adjoining the left bank of the 
Gironde from Blanqucfort (N of Bordeaux) to the mouth of 
the Gironde Its length is about 50 m , its breadth averages 
between 6 and 7 m It is formed by a number of low hills, 
which separate the Landes from the Gironde, and is traversed 
only by small streams, the Gironde itself is muddy, and often 
enveloped in fog, and the region as a whole is far from 
picturesque Large areas of its soil are occupied by vineyards, 
the products of which form the finest giovvths of Bordeaux 
(Sec Wine ) 

MEDUSA, the name given by zoologists to the familiar marine 
animals known popularly as jcllv -fishes, or, to be more accurxte, 
to those jtlly-fishes ^ in which the form of the body resembles 
that of an umbrella, bell or parachute Ihe name medusa is 
suggested by the tentacles, usually long and often num< rous, im- 
planted on the edge of the umbrella and which bear the stinging 
organs of which sea-bathers are often disagreeably aware The 
tentacles serve for the capture of prey and are very contractile, 
being often protruded to a great length or, on the other htnd, 
retracted and forming corkscrew-like curls Hence the animals 
have suggested to vivid imaginations the head of the fabled 
Gorgon or Medusa with her chevelure of writhing snakes 

The medusa occurs as one type of individual in the class 
Hydrozoa {q v ), the other type being the polvp {qv) In a 
typical medusa we can distinguish the following parts The 
umlirelh-Iike body be irs a circle of tentac les at the edge, whereby 
the body can be divided into a convex exumbrdla or exumbral 
surface and a concave subumbrella or subumbral surface The 
vast majority of jelly-fish float m the sea, with the exumbrella 
upwards, the subumbrella downwards A few spec les, however, 
attach themselves temporarily or permanentK to some firm 
object b> the exumbral surface of the body, and then the sub- 
umbral surface is directed upwards From the centre of the 
subumbral surface hangs down the manubrium, like the handle 
of an umbrella or the clapper of a hell, bearing the mouth at its 
extremity In addition to the tentacles, the margin of the 
umbrella bears sense-organs, which may be of several kinds 
and may attain a high degree of compk xilv 

Medusae capture their prey, consisting of small org inisms of 
various kinds, especially Crusta<ea, by means of the tentacles 
which hang out like fishing-lines in all directions When the 
prey comes into contact with the tentacles it is paralysed, and 
at the same time held lirmly, by the barbed threads shot out 
from the slinging organs or nematocysts Ihen by contradion 
of the tentacles the prey is drawn into the mouth Medusae 
thus form an important constituent of the plankton or floating 
fauna of tlie ocean, and compete with fish and other animals for 
the food-supply furnished by minuter forms of life 

A mediiNa has a la>er of muscles, more or less strongly 
developed, running in a circular direction on the surface of the 
subumbrclla, the contractions ot whic h are antagonized bv the 
elasticity of the gdatinoiis substance of the body By the con- 
traction of the subumbral circular muse les the concavity of the 
subumbrelh is increased, and as water is thereby forced out of 
the subumbral cavitv the animal is jerked upwards In this 
way jelly-fish progress feebly by the pumping movements of 
the umbrella Besides the circular subumbral muscles, there 
may be others running in a radial direc ticm, chiefly developed 
as the longitudinal retractor muscles of the manubrium In 
some cases the circular subumbral muscles form a rim known as 
the velum (v , see figure), projecting into the subumbral cavity 
just within the ring of marginal tentacles Ihe two principal 

^ The gooseberry like or band shaped jelly fishes belong lo the 
class Ctenophora (q v ) 


divisions of the medusae are characterized by the presence or 
absence of a \clum 

Correlated with the well developed muscular system and 
sense-organs of the medusa, we find also a distinct nervous 
system, either, when there is no velum, in the form of concentra- 
tions of nervous matter in the vk inity of each sense-organ, or, 
when a velum is present, as two continuous rings running round 
the margin of the umbrella, one external to the velum (exumbral 
nerve-ring, n see figure), the other internal to it (subumbral 
nerve-ring, nr-) The exumbral nerve-nng is the larger and 
supplies the tentacles, the subumbral ring supplies the velum 

Bvery possible variety of body form compatible with the fore- 
going description may be exhibited by dillercnt speeies of medusae 
Ihe body may show modiheations of form which can be compared 
to a shallow saucer, a cup, a btll or a thimble The marginal 
tentvcleb may be very numerous or may be few in number or even 
absent altogether, and they may be simple hlimcnts, or branched 
in a complicated manner 1 he manubrium may be excessively 
long or very short, and m rare cases absent, the mouth then being 
flush with ihc subumbral suiface The mouth may bo circular or 
four cornered, and in th( latter ease the manubrium at the angles 
of the mouth may become diawn out into four lappets, the 01 al 
arms, each with a groove on its inner side continuous with the corner 


a 



Diagram of the structure of a medusa the ectoderm is kft clear, 
the endoderm is dotted the mesoglota is shadctl bliek ah, 
principal axis (see Hydrozoa), to tlic kft of this line the section 
IS supposed to pass thiough an inter-radius (I R ) to the right 
through i radius (R) The exumbral surface is uppeimost, the 
subumbrd surf lee, with the manubrium and mouth, is facing 
downw ards 
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of the mouth The oral arms are the starting point of a further 
striLs of vaiiations they m ly be simple flaps crinkled and folded 
in \ irions ways, or they may be subdivided, and thtn the branches 
may simulate tentacles m appearance In the genus Rhtzo^ioma, 
common on the British coasts and conspicuous on leeount of its 
Idige size the oral arms, originally distinct and foui m number, 
undergo eoncrescenee, so that the entrance to the mouth is 1 educed 
to numerous fine pores and camls ^ 

Like the external structure the mtcrml anatomy of the medusa 
shows a complete radial symnutry, and is simple in plsn but often 
complicated in detail (see figure) As in all llydiozoa {q v ) the body 
wall is composLcl ot two cell layers, the ectodcim and cndodcim, 
between which is a stiiu turclcss gelatinous secreted layer, the 
mesogloca As the name jelly fish implies the mesogloca is greatly 
developed ind abundant in quantity It may be traversed by 
processes of the cells of the ectoderm and endoderm, 01 it may 
contain cells which have migrated into it from these two layers 
Ihc ectoderm covers the whole external surface of the animal, 
while the endoderm lines the cocicnteron or gastro vascular space, 
the two layers meet each other, and become continuous, at the edge 
of the mouth 

1 he mouth leads at once into the true digestive cavity, divisible 
into m oesophageal rtgion in'«the manubnum and a more dilated 
cavity, the stomach {st) occupying the centre of the umbrella. 
From the stomach, canals anst termed the radial canals (r c ) 
typically four in number, they run in a radial direction to the edge 

® For other variations of the medusa, often of importance for 
systematic classification, see Hydromrdusae and ScypHomedusae 
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of the lunbrella There the radial canals are joined by a nng- 
canal (cc) which runs round th<^ margin of the umbrella brom 
the nag canal are given vtt tentacle canal b which lun down the 
axis of each tentacle in many cases, howtvci, the cavity of the 
tentacle is obliterated and instead of a canal the tentacle contains 
a solid core of endoderm Oesof)hagus, stomach, radial canals, 
ring canal and tentacle canals, constitute together the gaj!>tro 
vascular system and are lined throughout by endoderm, which 
forms also a flit sheet of cells connecting the radial canals and 
ring canal together like a web, this is the so called endoderm lamella 
(el), a most important feiture of medusan morphology, the nature 
of which will be apparent when the development is desenbed As 
a general rule the mouth is the only apciture of the gastiovasculai 
system m a few cases, however, excretory pores ire found on the 
nng canal, but there is never any anal opening 

The sense-organs of medusae are of two classes (i) pigment 
spots, sensitive to light, Itimed oedh, which may become elaborated 
into cyc-like structures with lens, rcima and viticous body 
(2) organs of the sense of bilinee or oiicntation, commonly termed 
otocysts or statocy^ts I he sense orgins are always situated at the 
margin of the umbrella and may be distinguished from tlie morpho- 
logical point of view into two categories, according as they irc, or 
arc not, derived from modihcations of tentacles in the former ease 
they are termed Untaculocysh (For fuller inlorniition upon the 
sense-organs see Hydrompdlis^e ) 

Medusic arc nearly always of separate sexes, and instances of 
hermaphroditism aic raic Ihe gonaels or geneiative organs may 
be produced either in the cctodcim or the endoderm When the 
gonads aic endoderm il tlicy ire formed on the floor of the stomach 
when ectoderm'll {(r see figure), they are formed on the subumbral 
surface, either on the manubrium Or under the stomach or undci 
the rielidl canals or m more thin one of these regions Medusae 
often have the powe r of budding, and the buds are formed either 
on the manubiium, or at the margin of the umbrella, or on an out 
growth or stolon ' produced from tiu exiimbial suifiee 

The intern'll anatomy of the medusa is as v iriable as its external 
feiturcs The mouth iiny Icid directly into the stomaeh, without 
any oesophagus Ihe stornich miy be situated in the disk, or 
may be drawn out into the base of the manubnum so that the 
disk 13 oceiipieei only by the radnl einils On the other hand the 
stomach may have lobes extending to the ring canal, so that radial 
eanils may be very short or absent Ihe ladial canih may be 
four, rarely six, or a multiple ol these numbers and may be very 
numerous They may be simjile or branched (For other ana- 
tomical variations see Hyduomedusae and bcYPHOMEDiiSAf ) 

In development the medusa can Ik derived easily by a piocess 
of differential growth, combined with concrescence of cell-lasers 
from the aetinula larva fFor flguics see Hydrozoa ) The actinula 
IS polyp like, witli a sack like or rounded bodv a crown of tentacles 
surrounds a wide peristome, in the centre of which is the mouth, 
usually raised on a conical process termed tlie hypostome To 
produce a medusa the actinula grows greatly along a plane at right 
angles to the vcitical axis of tlu body, whereby tlic aboral surface 
of the actinula becomes the exumbrdli, ind the peristome becomes 
the subtimbrella The ciown of teiilacks thus comes to form 
a fnnge to the maigin of the body and the hypostomc becomes 
the manubrium As a result of this change of form the gastric 
cavity or coelenteron becomes of compressed lenticular form, and 
the endoderm lining it can be distinguished as an upper or exumbril 
layer and a low^er or subumbral layer The next event is a great 
growth m thickness of the gelatinous mcsogloea, esptcially on the 
cxiimbr'il side as a lesult the flattened codenteron is still further 
compressed so that m certain spots its cavity is obliterated, and its 
exumbril and subumbial layers of mdoderm come into contact 
and undergo concrescence As a rule four such areas of concicsct ncc 
or cathayyimata (K Hicckcl) are formed Ihe catbammal areas 
may remain very small, mere wedge shaped partitions dividing 
up the codentcion into a four lobed stomach, the lobes of which 
communicate at the periphery of the body by a spacious ring c anal 
More usually each cathamma is a tvidc tningular area reducing 
the penpheral poition of the coelenteron to the four narrow radual 
canals and the ring canal above described The two apposed 
layers of (ndoclerm m the cathammal area undergo complete fusion 
to form a single la>er of epithelium, the endodcim lamella of the 
adult medusa 

Medusae, when tht y rcjirodiice themselves by budtlmg, always 
produce medusae, but when they reproduce by the sexual method 
the embryos produced from the egg grow into medusat in some 
cases, in other cases into polyps which bud medusae in their turn 
In this way complicated cycles of alternating gentntions inse, 
which arc described fully in Hydromedusae and Scyphomedusak 
Medusae are exclusively aquatic animals and for the most part 
marine, but at least two fresh-water species are known ' Lunro 
codtum sowerhyt was first discovered swimming in the tank in which 
the water lily, Victoria regta, is cultivated m Kew Gardens, and 


^ C L Boulenger (Proc Zool Soc of London 1907, p 51O) 
recorded the discovery of a third species by himself and W A 
Cunnington, m the brackish water of lake Birket el Kerun m the 
Egyptian Fayum 


has since been found sporadically m a similar situation in other 
botanital gardens, its most recent appearance being at Lille 
Ihest jelly fishes are probably biuhltd Irom a minute l>olyp stock 
introduced with the roots of the lify Another fresh water form is 
Limnocmda tanganyitae, discovered first in lake Tanganyika, and 
now known to occur also in the Victoria Nyanza and m the Niger 
A medusa with 1 remarkable habit of lih is Mnesira parasiUs, 
which IS parasitic on the pel igie mollusc Phyllirrhoe, attaching itself 
to the host by its subumbr U surf ice its tentacles, no longer required 
for obtaining food, have become rudimentary A parasitic mode of 
hfe IS also seen in medusae of the genus Cuntna dunng the larval 
condition, but the habit is abandoned, in this ease, when the medusae 
become adult 

For figures of medusae see (i) F Haeckel ** Das System dcr 
Medusen Denk^chnften nted natzvi^^ fena (ihyg, 2 vols) 

(2) Id , Deep Sea Medusae Challenger heport^. Zoology, IV 
i 11 (1882), (3) O Mias, Die craspedoten Medusen, hrgebn 
Hankton ExpediUoyi, II (189^) (4) id , ‘ Die Medusen,' Mem 

Mii'i Coynp Zool Harvard, Will {1897), (s) G J Allman, “A 
Monograph of the Gymnoblastu or lubulanan Hydroids, Hay 
btoc (1871^1872) (I AM) 

MEDWAY, a river in the south-east of England It rises 
in the Forest Ridges, S W of East Gnnstead in Sussex, and, 
increased by many feeders from these picturesque hills, has an 
easterly course to the county boundary, whuh it forms, turning 
northward for a short distinie Entering Kent near Ashurst, 
Its course becomes north-easterly, and this direction is generally 
maintained to the mouth The n\ er passes Tonbridge, receiving 
the Eden from the west, and later the Teise and Beult from the 
south and cast, all these streams watering the rich Weald (qv) 
to the south of the North Downs Ihesc hills are breached by 
the Medway m a beautiful valley, in which lies Maidstone, 
generally much narrower than the upper valley Ihc charac- 
teristic structure of this part of the v vlley is considered under the 
heading Downs Below Maidstcne the valley forms a perfect 
basin, the hills descending upon it closely above Rochester 
Below this city the nvTr enters a broad, winding estu irv, passing 
Chatham, and at Sheerness joining that of the Thames, so that 
the Medway may be considered a tributary, and its drainage area 
of 680 sq m reckoned as part of that of the greater river 
The length of the Medway is about 60 m , excluding its many 
lesser windings Ihe estuary is navigable for sca-going vessels 
drawing 24 ft up to Rochester Bridge A considerable traffic 
is carried on by small vessels up to Maidstone, and bv barges up to 
Tonbridge, the total length of the navigation being 43 m Ihe 
marshy lowlands along the course of the riv er have v iclded exten- 
sive remains of Roman pottery, a plain ware of dark slate-colour 

MEEANEE, or Miani, a village m Sind, India, on the Indus 
6 m N of Hyderabad Pop (iQoi), q62 It is famous as the 
scene of the battle in which Sir ( harles Napier, with only 
2800 men, broke the power of the mirs of Sind on the 17th of 
February 1843 The result of this victorv was the conquest and 
annexation of Smd 

MEEK, FIELDING BRADFORD (1817-1876), American 
geologist and palaeontologist, the son of a lawver, was born at 
Madison, Indiana, on the loth of Dei embei 1817 In early 
life he was in business as a merchant, but his leisure hours were 
devoted to collecting fossils and stiuh mg the rocks of the neigh- 
bourhood of Madison Being unsuccessful in business he turned 
his whole attention to science and m 184S he gained employ- 
ment on the U S (leologu il Siirv ey in low i, and subsequently in 
Wisccmsin and Minnesoti In 18^2 he became assistant to Pro- 
fessor James Hall at Albanv , and worked at palaeontology with 
him until 1858 Meanwhile m he accompanied Dr F V 
H lyden m an explor ition of the “ B id Lands ” of Dakota, and 
brought back valuable collections of fossils In t8^8 he went 
to Washington, where he dev oted his time to the palaeontological 
work of the llniled States geological and geographical surveys, 
his work beanng “ the stamp of the most faithful and con- 
scientious research,” ind raising him to the highest rank as a 
palaeontologist Besides many separate contributions to science, 
he prepared with W M Gabb (jS^g-iSjS), two volumes on 
the palaeontology^ of California (1864-1869), and also a Report 
on the hiveftehrate Cretaceous and Ttftiafy Fossils of the Upper 
Missouri Country (1876) He died at Washington, on the 22nd 
of December 1876 
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MEER9 JAN VAN DER (1632-1675), more often called 
Vermeer of Delft — not to be confounded with the elder (1628- 
1691) or younger (1656-1705) Van der Meer of Haarlem, or with 
Van der Meer of Utrecht — is one of the excellent Dutch painters 
about whom the Dutch biographers give us little information ^ 
Van der Meer, or Vermeer, was born m Delft, and was a pupil 
of Carel Fabntius, whose junior he was by only eight years 
The works by Fabntius are few, but his contemporaries speak 
of him as a man of remarkable power, and the paintings now 
ascertained to be from his hand, and formerly ascribed to Rem- 
brandt, prove him to have been deeply imbued with the spirit 
and manner of that master Whether Van der Meer had ever 
any closer relation to Rembrandt than through companionship 
with Fabntius remains uncertain In 1653 he married Catherine 
Bolenes, and in the same > ear he entered the gild of St Luke of 
Delft, becoming one of the heads of the gild in 1662 and again 
in 1670 He died at Delft in 1675, leaving a widow and eight 
children His circumstances cannot have been flourishing, for 
at his death he left twenty-six pu turcs undisposed of, and his 
widow had to apply to the court of insolvency to be placed under 
a curator, who was Leeuwenhoek, the naturalist 

For more than two centuries Van der Meer was almost com- 
pletely forgotten, and his pictures were sold under the names 
and forged signatures of the more popular De Hooch, Metsu, 
fer Borch, and even of Rembrandt Ihe attention of the art- 
world was first recalled to this most original painter by Thor6, 
an exiled Frenchman, who described his then known works in 
Musees de la Hollande(iS^S-iS6o), pubhshed under the assumed 
name of W Burger The result of his researches, continued in 
his Galerte Stiermondt and Galene d'Arenberg, was afterwards 
given by him in a charming, though intomplete, monograph 
(Gazette des beaux^arts, 1866, pp 297, 458, 542) The task was 
prosecuted with success by Havard (Les Artistes hollandats), 
and by Obrecn (Nederlandsche Kunstgeschtedemsy D 1 iv ), and 
we are now m a position to refer to Van der Meer’s works llis 
pictures are rarely dated, but one of the most important, in 
the Dresden Gallery, bears the date 1656, and thus gives us a 
key to his styles With the exception of the ‘‘ Christ with 
Martha and Mary ’’ in the Coats collection at Glasgow, it is 
perhaps the only one, hitherto recognized, that has figures of 
life size, though his authorship is claimed for several others 
Ihe Dresden puture of a “Woman and Soldier,’’ with other 
two figures, is painted with remarkable power and boldness, 
with great command over the resources of colour, and with 
wonderful expression of life h or strength and colour it more than 
holds Its own beside the neighbouring Rembrandts To this early 
period of his career belong, from internal evidence, the “Reading 
Girl ” of the same gallery, the luminous and masterly “ View of 
Delft ” in the museum of the Hague, the “ Milk-Woman ” and 
the small street view, both identified with the Six collection at 
Amsterdam, the former now in the Rijksmuseuin, the magnifi- 
cent “The Letter’’ also at Amsterdam, “ Diana and the Nymphs ’ 
(formerly ascribed to Vermeer of Utrecht) at the Hague Gallerv, 
and others In all these we find the same brilliant style and 
vigorous work, a solid impasto, and a crisp, sparkling tou( h His 
first manner seems to have been influenced by the pleiad of 
painters cinhng round Rembrandt, a school which lost favour 
in Holland m the last ejuarter of the century During the final 
ten or twelve years of his life Van der Meer adopted a second 
manner We now find his painting smooth and thin, and his 
colours paler and softer Instead of masculine vigour we have 
refined delicacy and subtlety, but in both styles beauty of tone 
and perfect harmony are conspicuous Through all his work 

1 This undeserved ncgloct seems to have fallen on him at an 
early period, for Houbraken {Groole Schouburghy 1718), wnting little 
more than forty years after his death, does not even mention him 
The only definite information ^vc have from a contemporary is 

S ivcn by Bleyswijck {Beschrtp>ni(r der ^tad Delft, 1687), who tells 
that ne was born in 1632, and that he worked with Carel Fabntius, 
disciple of Rembrandt, who lost his life by an explosion 
^||M§jider magazine in Delft in 1654 It is to the patient researches 
mW^jBforger (Th Thor6), Havard, Obreen, Soutendam, and others, 
thalrllWp^e our knowledge of the main facts of his life, discovered 
in thifinirchives of his native town 


may be traced his love of lemon-yellow and of blue of all shades 
Of his second style typical examples are to be seen in “ The 
Coquette ” of the Brunswick Gallery, in the “ Woman Reading ” 
in the Van der Hoop collection now at the Rijksmuseum at 
Amsterdam, in the “ Lady at a Casement ” belonging to Lord 
Powerscourt (exhibited at the Royal Academy, 1878) and m 
the “ Music Master and Pupil ” belonging to the King (exhibited 
at the Royal Academy, 1876) 

Van der Meer’s authentic pictures in public and private 
collections amount to about thirty There is but one m the 
Louvre, the “Lace Maker”, Dresden has the two afore- 
mentioned, while Berlin has three, all acquired in the Suermondt 
collection, and the Czernin Gallery of Vienna is fortunate m 
possessing a fine picture, believed to represent the artist in his 
studio In the Arenberg Gallery at Brussels there is a remark- 
able head of a girl, half the size of life, which seems to be inter- 
mediate between his two styles Several of his paintings are 
in private foreign collections In all his work there is a singular 
completeness and charm His tone is usually silvery with 
pearly shadows, and the lighting of his interiors is equal and 
natural In all cases his figures seem to move in light and air, 
and in this respect he resembles greatly his fellow-worker De 
Hooch It IS curious to read that, at one of the auctions in 
Amsterdam about the middle of the i8th century, a De Hooch 
is praised as being “ nearly equal to the famous Van der Meer of 
Delft ” 

Stc also Havard, Van der Meer (Pans, 1888), Vanzyi e, Vevmeer 
de Delft (Brussels 1908) and Hofstedc de Groot, Jan Vermter von 
Delft (Leipzig 1909) 

MEERANE, a town in the kingdom of Saxony, 9 m N of 
Zwickau and 37 S of Leipzig by rail Pop (1905), 26,005 H con- 
tains a fine medieval church (Evangelical) It is one of the most 
important industrial centres of Germany for the manufacture 
of woollen and mixed cloths, and in these products has a large 
export trade, especially to America and the Far East There 
are also extensive dyeworks, tanneries and machine factories 

See Leopold, Chronth und Beschreihung der Fabrtk und Handel’- 
stadt Meerane (1863) 

MEERSCHAUM, a German word designating a soft white 
mineral sometimes found floating on the Black Sea, and rather 
suggestive of sea-foam (Meerschaum), whence also the French 
name for the same substance, ecume de mer It was termed 
by E F Glocker sepiolite, in allusion to its remote resemblance 
to the “ bone ” of the sepia or cuttle-fish Meerschaum is 
an opaque mineral of white, grey or cream colour, breaking 
with a conchoidal or fine earthy fracture, and occasional! v 
though rarely, fibrous in texture It can be readily scratched 
with the nail, its hardness being about 2 The specific gravity 
vanes from o 988 to i 279, but the porosity of the mineral may 
lead to error Meerschaum is a hydrous magnesium silicate, 
with the formula H^Mg^SigOj^,, or Mg^SigO^ 2H^O 

Most of the meerschaum of commerce is obtained from Asia 
Minor, chiefly from the plain of Eski-Shehr, on the Haidar 
Pasha-Angora railway, where it occurs m irregular nodular 
masses, in alluvial deposits, which arc extensively worked for 
its extraction It is said that m this district there are 4000 
shafts leading to horizontal galleries for extraction of the 
meerschfuim The principal workings are at Scpetdji-Odjaghi 
and Kcmikdji-Odjaghi, about 20 m S E of Eski-Shehr The 
mineral is associated with magnesite (magnesium carbonate), 
the primitive source of both minerals being a serpentine When 
first extracted the meerschaum is soft, but it harclens on exposure 
to solar heat or when dried in a warm room Meerschaum 
IS found also, though less abundantly, in Greece, as at Thebes, 
and in the islands of Euboea and Samos, it occurs also in 
serpentine at Hrubschitz near Kromau in Moravia It is found 
to a limited extent at certain localities in France and Spam, 
and IS known in Morocco - In the United States it occurs in 
serpentine in Pennsylvania (as at Nottingham, Chester county) 
and in South Carolina and Utah 

Meerschaum has occasionally been used as a substitute for 
soap and fuller’s earth, and it is said also as a building material, 
but its chief use is for tobacco-pipes and cigar-holders The 
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natural nodules are first scraped to remove the red earthy 
matrix, then dried, again scraped and polished with wax 
The rudely shaped masses thus prepared are sent from the 
East to Vienna and other manufacturing centres, where they 
are turned and carved, smoothed with glass-paper and Dutch 
rushes, heated in wax or stearine, and finally polished with 
bone-ash, &c Imitations are made in plaster of Pans and 
other preparations 

The soft, white, earthy mineial from Langbanshyttan, in 
Vermland, Sweden, known as aphrodite foam), is 

(losely related to meerschaum It may be noted that meer- 
schaum has sometimes been called magnesite {qv) 

MEERUT, a city, district and division of British India, 
in the United Provinces The city is hilf-way between the 
Ganges and the Jumna, and has two stations on the North- 
Western railway, 37 m N E from Delhi Pop (1901), 
118,129 The city proper lies south of the cantonments, anti 
although dating back to the days of the Buddhist c mperor Asok i 
{c 250 B c ) Meerut owes its modern importance to its sc lection 
by the British government as the site of a great military station 
In 1805 It IS mentioned as ‘'a ruined, depopulated town 
The cantonment was established in t8o6, and the population 
rose to 29,014 in 1847, and 82,035 ^^53 "^he town is en 

important centre of the cotton-trade It is the headquarters 
of the 7th division of the northern irmy, with accommodation 
for horse and field artillery, British and native cavalry and 
infmtry It was here that the first outbreak of the Mutiny 
of 1857 took place (See Indian Mutiny ) 

The Disirict of Meerut forms part of the upper Doab, 
or tract between the Gingcs and the Jumna, extending from 
river to river Area, 2354 sq m Though well wooded in 
places and| abundantly supplied with mango groves, it has but 
few patches of jungle or waste land Sandy ridges run along 
the low watersheds which separate the minor channels, but 
with this exception the whole district is one continuous expanse 
of careful and prosperous tillage Its fertility is largely due 
to the system of irrigation canals The Eastern Jumna canal 
runs through the whole length of the district, and supplies 
the rich tract between the Jumna and the Ilindan with a network 
of distributary streams The main branch of the Ganges canal 
passes across the (cntre of the plateau m a sweeping curve 
and waters the midland trac t The Anupshahr branch supplies 
irrigation to the Ganges slope, and the Agra canal passes through 
the southern corner of Loni pargana from the Hind in to the 
Jumna Besides these natural and artificial channels, the 
country is everywhere cut up by small water-courses The Burh 
Ganga, or ancient bed of the Ganges, lies at some distance from 
the modern stream, and on its bank stood the abandoned city 
of Hastinapur, the legendary capital of the Pandavas at the 
period of the Mahdbhdraia, said to liave been deserted many 
centuries before the Christian era, owing to tlie encroachments 
of the river 

The comparatively high latitude and elevated position of 
Meerut make it one of the healthiest distru ts in the plains of 
India The average temperature vanes from 57^^^ in January 
to 87® in June The rainfall is small, less than 30 in annually 
Ihe only endemic disease m the district is malarial fever, but 
small-pox and cholera oeiasionally visit it as epidemics The 
population m 1901 was 1,540,175, showing an increase of 
10 6 % in the decade The principal crops are wheat, pulse, 
millet, sugar-cane, cotton and indigo, but this last crop has 
declined of late years almost to extinction Ihe district is 
traversed by the North-Western railway, and also contains 
Ghaziabad, the terminus of the East Indian system, wheflto a 
branch runs to Delhi, while a branch of the Oudhi & RojnSl^ 
khand railway from Moradabad to Ghaziabad was opened in 
1900 

The authentic history of the district begins with the Moslem in- 
vasions The first undoubted Mahommedan invasion was that 
of Kutbeddm in 1191, when Meerut town was taken and all the 
Hindu temples turned into mosques In 1 398 Timur captured 
the fort of Loni after a desperate resistance, and put all his Hindu 
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prisoners to death He then proceeded to Delhi, and after 
his memorable sack of that city returmd to Meeiut, eapturea 
the town, razed all the fortifications and houses of the Hindus, 
and put the male inhabitants to the sword The establishment 
of the great Mogul dynasty in the i6th tentury, under Babei 
and his successors, gave Meerut a period of internal tranquiIliU 
and royal favour After the death of Aurangzeb, however, 
it was exposed to alternate Sikh and Mahratta invasions 
From 1707 till 1775 the country was the scene of perpetual 
strife, and was only nscued from anarchy by the exertions 
of the military adventurer Walter Reinhirdt, afterwards the 
husband of the celebrated Begum Samru, who established 
himself at Sardhana in the north, and riilcxl a lar^e estate 
Ihe southern tract, however, remained in its anarchic condition 
under Mahratta exactions until the fall of Delhi in 1803, when 
j the whole of the country between the Jumna and the Ganges 
was ceded by Sindhia to the British It was formed into a 
separate district in 1818 In the British period it has become 
memorable for its connexion with the Mutiny of 1837^ 

The Division of Meerut rompnses the northern portion 
of the Doab It consists of the six districts of Dchra Dun, 
Saharanpur, Muzaffarnagar, Meerut, Bulandshahr and Aligarh 
Area, 11,302 sq m , pop (1901), 5,979,711, showmg an mcreasc 
of 12 3 % in the decade 

See Meerut District Gazetteer (Allihibad, 1904) 

MEETING ffrom “to meet,” to come together, assemble, 
O Eng mitmiy ef Du Swed Goth gamotjatiy , 

derivatives of the Tout word lor a meeting, seen in O I ng mot 
moot, an assembly of the people, ef wttanagemot), a gathering 
together of persons for the purpose of discussion or for the 
transaction of business Public meetings may be either those 
of statutory bodies or assemblies of persons called together 
for soc lal, political or other purposes In the case of statutorv 
bodies, by-laws usually fix the quorum necessary to constitute 
a legal meeting That of limited compinies may be either 
by reference to the capital held, or by a fixed quorum or one 
in proportion to the number of shareholders It has been 
held that m the case of a eomp«iny it takes at least two persons 
to constitute a meeting ( Sharp v Daivs, t886, 2 Q B D 26) In 
the case of public meetings for soc laJ, political 01 other purposes 
no ejuorum is necessary They may be held, if they are for a lawful 
purpose, in any place, on any day and at any hour, provided thc> 
satisfy certain statutory provisions or by-laws made under the 
authority of a statute for the safety of persons attending 
such meetings If, however, a meeting is held in the street 
and it causes an obstruction those convening the meeting may 
be procce ded against for obstruc ting the highway The control 
of a meeting and the subjects to be discussed are entirely within 
the discietion of those convening it, and whether the meeting 
is open to the public without payment, or subject to a charge or 
to membership of a spcH^ilicd body or society, those present are 
there merely by virtue of a licence of the conveners, which 
licence may be revoked at any time 1 he person whose licence 
is revoked may be reciuesteci to withdraw from the meeting, 
and on his refusal may be ejee ted with such force as is necessary 
If he employs violence to those removing him he commits a 
breach of the peace for which he may be given into custody 
An important Fnglish act has dealt for the first time with the 
disturbance of a public meeting The Public Meeting Act 1908 
efiacted that any person who at a lawful public meeting acts in 
a disorderly manner for the purpose of preventing the trans- 
action of the business for which the meeting was called together 
shall be guilty of an offence, and if the offence is committed at a 
political meeting held m any parliamentary constituency 
between the issue and return of a writ, the offence is made 
an illegal practice within the meaning of the Corrupt and Illegal 
Practices Prevention Act 1883 Any person who incites another 
to commit the offence is equally guilty A public meetmg is 
usually controlled by a chainnan, who may l>e appointed by 
the conveners or elected by the meeting itself On the chairman 
falls the duty of preserving order, of calling on persons to speak, 
deciding points of order, of putting questions to the meeting 
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for decision, and declaring the result and other incidental 
matters 

In England it is illegal, by a statute of George III (Seditious 
Meetings Act 1817), to hold a public meeting in the open 
air within i m of Westminster Hall during the sitting of 
Parliament 

See C P Blackwell's Law of Meetings (1910) 

MEGALOPOLIS, an ancient city of Arcadia, Greece, situated 
in a plain about 20 m S W of Tegea, on both banks of the 
Helisson, about 2\ m above its junction with the Alpheus Like 
Messenc, it owed its origin to the Theban general Epaminondas, 
and was founded in 370 b c , the year after the battle of 
Leiu tra, as a bulwark for the southern Arcadians against Sparta, 
and as the seat of the Arcadian Federal Diet, which consisted 
of ten thousand men The builders were protec ted by a Theban 
force, and directed by ten native oecists (official “ founders '’), 


who likewise attended to the peopling of the new city, which 
apparently drew inhabitants from all parts of Arcadia, but 
especially from the neighbouring districts of Maenalia and 
Parrhasia Forty townships are mentioned by Pausanias 
(\iii 27, 3-5) as having been incorporated in it It was 
50 stadia in circumference, and was surrounded with stro'^g 
walls Its terntorv was the largest in Arcadia, extending 
northward 24 m The city was built on a magnificent scale, 
and adorned with many handsome buildings, both public and 
private Its temples contained many ancient statues brought 
from the to\vns incorporated in it After the departure of 
Epaminondas, Lycomedes of Mantineia succeeded m drawing 
the Arcadian federation away from its alliance with Thebes, 
and It was consequently obliged to make common cause with 
Athens An attempt on the part of the federation to use the 
treasures of the temple of Zeus at Olympia led to internal 
difi^andWft^ so that in the battle of Mantineia ( 362) one half of 
fought on the side of the Spartans, the other 
the Thebans After this battle many of the 
infiabitants of Megalopolis sought to return to their former 
homes, and it was only by the assistance of three thousand 
Thebans under Pammenes that the authorities were able to 
prevent them from doing so In 333, when Thebes had her 
hands full with the so-called Sacred War, the Spartans made 


an attempt to reduce Megalopolis, but the Thebans sent 
assistance and the city was rescued Not sure of this assist- 
ance, the Megalopolitans had appealed to Athens, an appeal 
which gave occasion to the oration of Demosthenes, lUpl 
McyaXoTroAcTwv The Spartans were now obliged to conclucle 
peace with Megalopolis and acknowledge her autonomy 
Nevertheless their feeling of hostility did not cease, and 
Megalopolis consequently entered into friendly relations with 
Philip of Macedon Twenty years later, when the Spartans 
and their allies rebelled against the power of Macedon, 
Megalopolis remained fiim in its allegiance, and was 
subjected to a long siege After the death of Alexander, 
Megalopolis was governed by native tyrants In the war 
between Cassandcr and Polyperchon it took part with the 
former and was besieged by the latter On this occasion it 
was able to send into the field an army of fifteen thousand 


In 234 B c Lydiades, the last tyrant of Megalopolis, voluntarily 
resigned his power, and the (ity joined the Achaean League 
In consequence of this it was again exposed to the hatred of 
Sparta In 222 Cleomenes plundered it and killed or dispersed 
Its inhabitants, but in the year following it was restored and its 
inhabitants remstated by Philopoemcn, a native of the city 
After this, however, it gradually sank into insignificance The 
only great men whom it produced were Philopoemen and 
Polybius the historian Lycortas, the father of the latter, 
may be accounted a third In the time of Pausanias the 
citv was mostly in ruins 

ihe site of Megalopolis was excavated bv members of the 
British School at Athens m the years 1890-1892 Ihe description 
of Pausanias is so clear that it enabled Curtius, in his Pelopon- 
nesos, to give a conjectural plan that was found to tally m most 
respects with the reality The town was divided into two 
approximately equal parts by the river Helisson, which flows 
through it from east to west The line of the walls may be 
traced, partly by remains, partly by the contours it must have 
followed, and confirms the estimate of Polybius that they had 
a circuit of 50 stades, or about 5J m It is difficult to see 
how the river bed, now a broad and shingly waste, was dealt 
with in ancient times, it must have been embanked in some way, 
but there are no remains to show whether the fortification wall 





MEGANUCLEUS— MEGAPODE 


was earned across the river at either end or along the parallel 
embankments so as to make two separate enclosures there 
must have been, m all probability, a bridge to connect the 
two halves of the city, but the foundations seen by Leake and 
others, and commonly supposed to belong to such a bridge, 
proved to be only the substructures of the precinct of Zeus Soter 
The buildings north of the river were municipal and were 
grouped round the square agora One, of which the complete 
plan has been recovered, is the portico of Philip, a splendid 
building, which bounded the agora on the north, it was 300 ft 
long, with three rows of columns running its whole length, 
three in the outer line to each one in the two inner lines, it had 
a slightly projecting wing at either end At the south-west 
of the agora was found the precinct of Zeus Soter it consists 
of a square court surrounded by a double colonnade, and faced 
on the west side by a small temple, on the cast side was an 
entrance or propyl leiirn approached by a ramp In the midst 
of the court was a substructure which has been \anously 
interpreted as an altar or as the base of the great i roup of 
Zeus and Megalopolis, which is recorded to have stood here 
North of this was the Stoa Myropolis, forming the east boundary 
of the agora, and, between this and the Stoa of Philip, the 
Archeia or municipal offices Ihese buildings were of various 
dates, but seem all to fit into an harmonious plan 1 he buildings 
on the south and west of the agora have been almost entirely 
destroyed by the Helisson ancl a tributary brook On the 
south hank of the river were the chief federal buildings, the 
theatre (noted by Pausanias as the largest in Greece), and the 
Thersilion or parliament hall of the ten thousand Arcadians 
these two buildings form part of a common design, the great 
portico of the Thersilion facing the orchestra of the theatre 
As a (onscqucnce of this arrangement, the plan of the theatre 
IS abnormal Ihe auditorium has as its lowest row of seats 
a set of thrones or ornamental benches, which, as well as 
the gutter in front, were dedicated by a certain Antiochus, the 
orchestra is about 100 ft m diameter, and in plate of the 
western parados is a closed room called the Scanothcca The 
chief peculiarity, howe\er, lies in the great portico already 
mentioned, which has its base about 4 ft 6 in above the 
level ol the orchestra It was much too lofty to serve as a 
proscenium )et, if a proscenium of the ordinar) Greek type 
were erected in front, it would hide the lower part of the columns 
Such a proscenium was actually erected m later times, and 
beneath it were the foundations for an earlier wooden proscenium, 
which was probablv erected only when required In later times 
steps were added, leading from the base of the portico to the 
le\el of the orchestra The theatre was probably used, like 
the theatre at Athens, for political assemblies, but the adjoining 
Thersilion provided covered accommodation for the Arcadian 
ten thousand in wet weather It is a building unique in plan, 
sloping up from the centre towards all sides like a theatre 
Ihe roof was supported hy columns that were placed in lines 
radiating from the centre, so as to obscure as little as possible 
the view of an orator in this position from all pirts of the 
building, there were two entrances in each side 

Soc Excavations at Megalopolis (E A Gardner, W Lorinj?, G C. 
Richards, W J Woodhousc, Architecture, by R W Schultz) , 
Supplementary Paper issued by the Society for the Promotion of 
llcirenic Studies, 1892, Journal of Hellemr Studies, xiii 328, 
A G Bather p 319. E F licnson ( ‘ 1 hersilion ) 1898, p 15 

B Bury ( Eouble City ') W Doipfeld ( Das gncchische 

heater ), O Puchstcin, Griechischc Buhne (Theatre) 

(E Gr) 

MEGANUCLEUS (also called Macronucleus), in Infusoria 
{qv) y the large nucleus which undergoes direct (amitotu ) 
division in fission, and is lost during conjugation, to be 
replaced by a nucleus, the result of the karyogamy of the 
micronuclei 

MEGAPODE (Gr /x^ya?, great, and 7rov9, foot), the name given 
generally to a small but remarkable family of birds, characteristic 
of some parts of the Australian region, to which it is almost 
peculiar The Megapodtidae, with the Craadae and Phastantdae, 
form that division of the sub-order Gallt named by Huxley 
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Peristeropodes {Proc Zool Soc , 1868, p 296) Their most 
remarkable habit is that of leaving their eggs to be hatched 
without incubation, burying them in the ground (as many 
reptiles do), or in a mound of earth, leaves and rotten wood 
which they scratch up Ihis habit attracted attention nearly 
four hundred years ago,^ but the accounts given of it by various 
travellers were gcneially discredited, and as examples of the 
birds, probably from their unattractive plumage, appear not 
to have been brought to Europe, no one of them was seen by 
any ornithologist or scienlifically described until near Iht end 
of the first quarter of the 19th ccnlui) The first member 
of the lamily to receive authoritative lecognition was cne of 
the largest, inhabiting the continent of Australia, where it is 
known as the brush-turkey, and was origin illy deseribed by J 
Latham in 1821 under the misleading name ol the New Holland 
vulture It IS the Caiheturus laihamt of modern ornithologists, 
and is nearly the size of a hen turkey 1 his h d^t Australian 
bird IS of a sooty -brown eolour, relieved beneath by the lighter 
edging of some of the feathers, but the head and nec k aie nearly 
bare, beset with fine bristles, the skin being of a deep pinkish- 
red, passing above the breast into a large wattle of bright yellow 
The tail is commonly carried upright and partly folcled, some- 
thing like that of a domestic lowl Allied to it are three or 
four species of Talegallus, fiom New Guinea and adjacent 
islands 

Another form, an inhabitant of South and West Australia, 
commonly known in England as the mallee-bird, but to the 
colonists as tlu ‘nitive phcascint ” — the Ltpoa ocellata, as 
described by J Gould in the Proc Zool Soc (1840), p 12b, 
has much shorter tarsi and tots, the head entirely clothed, 
and the tail expanded Its plumage presents a combination 
of greys and browns of various tints, interspersed with black, 
white and buff, the wing-cov erts and feathers of the back 
bearing each near the tip an oval or subcircular patch, whence 
the scientific name of the bird is given, while a stripe of black 
feathers with a median line of white extends down the front of 
the throat from the c hin to the breast I here is but one species 
of this genus known, as is also the ca e with the next to be 
mentioned a bird long known to mhtibit Celebes, but not lully 

^ Antonio one of the survivors of Magellan s voyage, 

iccords in his journal, under lUtc of April 1521, among the pccuhai 
ilies of the Philippine Islands, then first discovered by Europeans 
the existence of a bird there about the size of a fowl, which laid its 
eggs, as big as a duck s, in the sand, and left them to be hatelud 
by the heat of the sun {Premier vogage autour du monde, ed Amor- 
ttti, I’aris, A R IX 88) More than a hundred >(ars later the 
Jesuit Nicrcmbcrg, in his Hilton a naturae, published at Antwirp 
in 1O35, described (p 207) a bird called Daie, ' ind by the natives 
named lapun, not larger than a dove, which, with its till (') 
and fc et excavated a nest in sandy places and laid therein eggs bigger 
than those of a goose The publication at Rome in 16510! Hernan- 
dez s Hist avium novae Htspantae sho\cs that his papers must have 
been accessible to Nierembcrg, who look fiom them the passage just 
mentioned but as not unusual with him, inispi inled the names w hich 
stand m Hernandez s work (p ‘jG, c^p 220) Daic and Tapum * 
respectively, and omitted his jiredcccssor s impoitant acldilion 

Viuit 111 Philippicis ' Not long alter, the Dominican Navarrctc, 
a missionary to (.hina, made a considc nblc st ly m the Philippines, 
and returning to Europe in 1^7^ wrote an account of the Lhmesc 
empire, of which Churchill {Collection of Voyages and 1 ravels, 
vol 1) gave an English tianslation in 1701 It is therein stated 
(p 45) that in many of the islands of the Malay Archipelago there 
lb a very singular bird call d Tabon and that ‘ What 1 and many 
more admire is, that it being no bigger m body than an ordinary 
chicken, tho' long Icgg d, yet it lays an egg larger than a gooses, 
so that the egg is bigger than the bird itself In order to lay 

its eggs, it digs in the sand above a >'ird in depth lUer laying, it 
fills up the hole and makes it even with the lest there the eggs 
hatch with the heat of the sun and sand Gemelli Caren, who 
travelled from to i6go, and in the latter >car published an 

account of his voyage round the world, gives similar evidence 
respecting this bird, which he calls ‘ tavon," m the Philippine 
Islands {Voy du (our du monde, ed Pans, 1727, v 157, 158) 
The megapode of Luzon is fairly described by Camel or Camelli 
in his observations on the birds of the Philippines communicated by 
Petiver to the Royal Society in 1703 {Phil Trans xxiii 1398) 

In 1726 Valentyn published his elaborate work on the East Indie*^, 
wherein (deel iii bk v p 320) he correctly desenbes the megapode 
of Amboina under the name of ‘ malleloe, ** and also a larger kind 
found m Celebes 



MEGARA— MEGARA HYBLAEA 


76 


descnbed until 1846,^ when it received from Salomon Muller 
{Arch f Naturgeschichte, xii pt i, p 116) the name of 
Macrocephalon maleo, but, being shortly afterwards figured by 
Gray and Mitchell (Gen Birds j ui pi 123) under the generic 
term of MegacephaloHy has since commonly borne the latter 
appellation Ihis bird bears a helmet-like protuberance on 
the back of its head, all of which, as well as the neck, is bare 
and of a bright red (olour, the plumage of the body is glossy 
black above, and beneath roseate-white 

Of the megapodes proper, constituting the genus Megapod lus, 
about fifteen species are admitted The birds of this genus 
range from the Samoa Islands in the east, through the longa 
group, to the New Hebrides, the northern part of Australia, 
New Guinea and its neighUmring islands, Celebes, the Pelew 
Islands and the Ladrones, and have also outliers m detached 
portions of the Indian Region, as the Philippines (where indeed 
they were first discovered by Europeans), Labuan, and even the 
Nicobars — though none is known from the intervening islands 
of Borneo, Java or Sumatra Within what may be deemed 
their proper arei they are found, says A R WalUce {Geogr 
Disir Animals, 11 341), “ on the smallest islands and sandbanks, 
and can evidently pvss over a few miles of sea with ease * 
Indeed, proof of their roaming disposition is afforded by the 
fact that the bird described by Lesson {Voy Coqutlle ZooLogie, 
p 705) IS Alecthelia iirvtllii^ but now considered to be the 
young ot Megapodius freycineti, flew on board his ship when 
more than 2 m from the nearest land (Guebe), in an exhausted 
state, it is true, but that may be attributed to its youth I he 
spouts of Megapodius are about the size of small fowls, the 
head generally crested, the tail very short, the feet enormous, 
and, with the exception of M wallaai {Proc Zool Soc , 
i860, Aves, pi 171), from the Moluccas, all have a sombre 
plumage 

Megapodes are shy terrestrial birds, of heavy flight, and 
omnivorous diet In some islands the y are semi-domcsticated, 
although the flesh is dark and generally unpalatable (\ N) 

MEGARA, an ancient Greek town on the road from Attica 
to Corinth The country which belonged to the city was 
called Meyapt? or y MeyaptAo; , it occupied the broader part 
of the isthmus between Attica, Bocotia, Corinth, and the two 
gulfs, and its whole area is estimated by Clinton at 143 sq m 
I he range of Mount Gerancia extends across the country from 
east to west, forming a barrier between continent il Greece 
and the Peloponnesus I he shortest road across this range 
passes along the eastern side of the mountains, and the most 
difficult part IS the celebrated Sciroman rocks, the mythic 
home of the robber Suron I he only plain m the rugged 
little country was the White Plain, in which was situated the 
only important town, Megara The modem town of Megara 
IS situated on two low hills which formed part of the am lent 
site, it Is the chief town of the eparchy of Megans, pop about 
0400 It contains few remains of antiquity, except of the 
ac|ucduct and basin, said to have been made by the architei t 
Eupalinus for the tyrant Iheagcnes (E Gr ) 

From the somewhat conflicting evidence of mythology it 
may be gathered that in prehistoi ic day s Megara had m xritime 
intercourse with the southern \egean The early inhabitants, 
whose race is unknown, were extirpated or absorbed in the Don in 
migration, for in histone times the city had a homogeneous 
Dorian population Favoured by its proximity to two great 
waterways and by its two ports, Nisaea on the Saronic and Pegae 
on the Corinthian Gulf, Megara took a prominent part m the 
commercial expansion of Greece from the Sth century onwards, 
and for two hundred vears enjoyed prosperity out of proportion 
to the slight resources of its narrow territory Its trade was 
mainly directed towards buily, where Megarian colonies were 
established at Hybla (Megara Hyblaea) and Selinus, and towards 
the Black Sea, in which region the Megarians were probably 

^ \s we have seen, it was mentioned m 1726 by Valentyn, and 
a young example was in 1830 doscnbtd and figured by Quoy 
and Gaimard {Voy de I Astrolabe Oiseaux, p 239, pi 25) as the 
Megapodius rubripes of Temminck, a wholly dilhicnt bird 


pioneers of Greek commerce In the Sea of Marmora they 
had to face the competition of the Samians, with whom they 
waged a war concerning the town of Penn thus, and of Miletus, 
but on the Bosporus they established themselves by means of 
settlements at Chalcedon and, above all, Byzantium (founded, 
according to tradition, 675 and 658 respectively) In the 
Black Sea they exploited the shores of Pontus and Scythia, 
whose products they exchanged for textiles spun from the 
wool of their own country I heir chief colonies in this sea 
were Astacus and Hiraclea in Bith>nia, and another Heradea 
in the Crimea In the later 7th century this current of trade 
dwindled in face of the great commercial and colonizing activity 
ot Miletus, It probably received further injury through the 
subsequent interference of Athens on the Hellespont Simul- 
taneously Megarian cornmene in Sicily began to be supplanted 
by Corinth and Corey rx 

Me gins economic development entailed a change in the dis- 
tribution of wealth ind consequently of political power, which is 
commented upon in the elegies of Ihcognis {q v ) Ihe original 
landholding anstociacy, which had probably mitiitcd and lor 
a time monopolized commerce, was partly supplanted by prosperous 
upstarts, and with the general increase of prosperity began to lose 
its hold upon the community of artisans In the ensuing party 
struggles the city passed under a t>rant, riieagcncs (about 040) 
whose rule was too brief to produce great changes The powi r of 
the nobles would seem to have been more effectively broken in a 
war with \thens, in which Megara ultimately lost the island of 
Salainis (ilx)iit 570, see Soion), for shortly afterwards the con 
stitution was changed to a democracy, and eventually was fixed 
as an oligarchy of a moflerate type 

During the Peisian wars the state, which had rccinlly joined 
the Peloponnesian league, could still muster ^000 hoplites But 
the subseejuent expansion of Athens ruined the commerce ot Megara, 
and the teiwii itself was threatened with absorption by some jiowertul 
neighbour In 1^)9 an attack by Corinth, which had always coveted 
Megiras territory induced the people to summon the aid of the 
Athenians, who st eared Megara m battle and by the construction 
of long walls between the capital and its port Nisaea In 44^ a 
revulsion of feeling led the Megarians to massacre their Athenian 
garrison Ihe Athenians retaliated by placing an embargo upon 
Megarian trade throughout their empire (43 2) > and in the Ptlopon 
ncsian War, which the Meganins had consequently striven to 
hasten on, reduced their neighbours to misery by blockade and 
devastations In 424 they ncaily Ciptured Megara, m collusion 
with a demociatie party within the town and succeeded 111 securing 
Nisiei, which they h(ld till 410 In the 4th century Megara re- 
covered some measure of prosperity, but played an insignificant 
part m polities its only notable move being the participation in 
the final conflict against Philip II of Macedon (3^B) During the 
Macedonian supremacy the town passed in turn from Cassaiider 
and Demetiius Pohorectes to Antigonus Gonatas, and fimlly was 
incorporated in the Achaean League Megira suffeicd severely 
dunng the Civil War of 48 b c , but seems at some later period to 
have leceived new settlers It maintained itself as a plact of some 
size in subsequent centuries, but was depopulated by the Venetians 
m A D 1 500 The inhabitants of the modern vill igc are mostlj 
of Albanian oiigm 

In literature Megara hgun s as the reputed home of the comedian 
Sus irion, and in the 4th century gave its name to a school of philo- 
sophy founded by Euclid 

Sec Strabo ix 391-395 Theognis Thucydides 1 -iv Aiisto 
phancs, Acharnians, 729-835 F Cauir, Partenn unci Politiker in 
Megara tmd 4then (Stuttgart, 1890), pp 1-44 B V Head, Hi^totia 
numoriim (Oxford, 1887), pp 329-330 R Delbruck and K G 
Vollmollcr, Das Brunnenhaus des Ihcdgcnes," in MttUil cl 
cUutsch Inst Atlun xxv (1900) (M O B C ) 

MEGARA HYBLAEA (perhaps identical with IIybi a Major), 
an am lent nty of Sicily, on the F coast, 12 m NNW of 
Syracuse, founded in 728 BC by Megarean colonists, who had 
previously settled successively at Trotilon, Leontmi and 
riiapsus A hundred years later it founded Schnus, apparcntl) 
because it had no room for development It never seems to 
have been a town of great importance, and had no advantages 
of position It was destroyed by Gelon about 481 b c , and its 
walls seem to have been razed to the ground In the Athenian 
expedition against Svracuse (413-413) I amachus proposed 
(it being then deserted) to "make it the Athenian base of opera- 
tions, but his advice was not taken, and m the next spring 
the Syracusans fortified it In 309 it was still fortified, but, 
after Marcellus captured it, in 214, we hear little more of it 
Excavations carried on in 1891 led to the discovery of the 
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northern portion of the western town wall, which in one section 
served at the same time as an embankment against floods 
(it was apparently more conspicuous in the time of P Cluver, 
Sictltay p 133), of an extensive necropolis, about 1000 tombs 
of which have been explored, and of a deposit of votive 
objects from a temple I he harbour lay to the north of the 
town 


been found at Tiryns and Mycenae, and references arc made 
to it in the lhad and the Ody^^^ey 
MEGATHERIUM (pioperly Megalothenum), a huge extinct 
edentate mammal from the Pleistocene deposits of Buenos 
Aires, tvpifying the fimily Megatherndae (or Megalothenidae), 
and by far the largest representative of the Edentata Except, 
indeed, for its relatively shorter limbs Megatherium americanum 


This school was 


rivalled an elephant in bulk, the tot il length of the skeleton 
being 18 feet, five of which are taken up by the tail The 
Megatherudae, which include a number of genera, are collectively 
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Fic t — Skeleton of the Megalhonum, from the «5perinien in the Museum of the Royal 
( ollege of bur^^eons of Rn^land ( X 5^5- ) 


See P Orsi m Monumentt dei Lmcci (1801), 1 680-950, and Atit 
jdel congresso dclle scitn'^e storuhe^ V 181(^01116,1904) (T As) 

MEGARIAN SCHOOL OF PHILOSOPHY 

founded by Euflidcs of Megara, one of 
the pupils of Socrates Two main ele- 
ments went to make up the Megan in 
doctrine Like the Cynics and the 
Cyrenaics, Paidides started from the 
Socratic principle that virtue is know- 
ledge But into combination with this 
he brought the Lleatic dot ti int of Unity 
Perceiving the difficulty of the Socratic 
dictum he endeavoured to give to the 
word knowledge” a definite content by 
divorcing it absolutely from the sphere 
of sense and exj'ierience, and confining it 
to a sort of transcendental dialectic or 
logic I he Lleatic unity is Goodness, 
and IS beyond the sphere of sensible 
apprehension this goodness, therefore, 
alone exists , matter, motion, growth 
and decay are figments of the senses, 
they have no existence for Re ison 
“ Whatever is, 13 ' ’ Knowledge is of 
ideas and is in conformity with the 
necessary laws of thought Hence Plato 
in the Sophii>t describes the Megarians 
as the friends of ideas ” Yet the 
Megarians were by no means m agreement with the Platomc 
idealism For they held that ideas, though eternal and im- 
movable have neither life nor action nor movement 

Ihis dnlectic, initiated by FueJides, became more and more 
opposed to the testimony of experience , in the hinds of Fubulides 
and Alexmus it degenerated into hairsplitting, mainly in the 
form of the reductio ad ahsurdum The strength of these men 
Jay in destructive criticism rather than in construction as 
dialecticians they were successful, but they contributed little 
to ethical speculation They spent their energy m attacking 
Plato and Aristotle, and hence earned the opprobrious epithet 
of Ert^iic They used then dialectic subtlety to disprove 
the possibility ot motion and decay, unity is the negation of 
change, increase and decrease, birth and death None the less 
in ancient times they received gre.at respect owing to their 
intellectual prc-cminence Cicero ( icadimics^ 11 42) describes 
their doctrine^ is a nobilis disciphni,” and identifies them 
closely with Parmenides and 7 cno But their most immediate in- 
fluence was upon the Stoics (qv ), whose founder, Zeno, studied 
under Stilpo Ihis philosopher, a man of striking ind attractive 
personality, succeeded in fusing the Mcgarian dialectic with 
Cynic naturalism Ihe result of the combination was m fact 
a juxtaposition rather than a compound, it is manifestl) impos- 
sible to find an organic connexion between a practical code 
like Cynicism and the transcendental logic of the Megarians 
But It served as a powerful stimulus to Zeno, who by descent 
was imbued with Oriental mysticism 

For bibliographical information about the Megarians, see 
Exjciides LurjuiiDKS Diodorus Cronus, Stilio See also 
Lleatic School, ( ynics, Stoics, and, for the connexion between 
the Megarians ind the Eretnans, Menedumus and Phaedo Also 
Zeller, Socrates and the Socratic Schools Dycck, De Megaricorum 
doctrxna (Bonn, 1^27) Mallet, Histoire de I' hole de Mfgare (Pans, 
1845) Ritter, tjhcr dxt Phxlosophie d^r meg Schule , Prantl, 
Ge^chtchte der Logik^ 1 32 Henne L Ecole de Migare (Pans, 1843), 
Gomperz, Greek Thinkers (Lng trans , 1905), 11 170 seq 

MEGABON, the principal hall of the ancient Greek palace, 
situated in the andron or men’s quarter Examples have 


known as ground-sloths, and occupy 1 position intermediate 
between the sloths and the ant-caUr their skulls being of the 
tvpe of the former, while their limlis and vertebrae conform in 
structure to those of the latter As in the other typic xl South 
\rncrirun edentates, there are no teeth in the front of the jaws, 
while those of the chcck-series usually comprise five pairs in the 
uppe r €ind four in the lower In nearly all the other Pleistocene 
forms these teeth were subcvlindricil m shape, with the summit 
j of the crow’n (except sometimes in the first pair) forming a 
' (Up like depression , enamel being in ill 
I cases absent hrom all these Mega- 
' thirtum differs in the form and struc- 
ture of the teeth 

In form as shown in fig 2, the teeth 
arc (juadiangular piisms each of which 13 
surmounted by i pair of transverse iidges 
They grew apparently throughout life, 
and were iinplantLcJ to a gre it depth in 
the jaws, being 7 or 8 in in length, with 
a croKs section of at kist an inch and a 
lialf j he ridges on the crown are due 
to the arringcmcnt of tlie vcitical layers 
of hard dentine (fig 3, d), softer vaso 
dentine {v) ind cement (r) The skull 
IS rcldUvely small, with the lower jaw 
very deep in its central iiortion, and pro 
ducfd jn pirt into a long snout like 
symphysis for the reception, doubtless, 
of a large and fleshy tongue (fig 2) 

Unlike sloths the megatheiium his seven 
cervieil vertebrae, and the spines of all 
the trunk vertcbric incline backwards 
Ihe ptlvis and hind limbs arc much 
more powerful than the fore qu irtcrs 
thereby enabling these animals, m all 
piobability, to re»ir themselves on their 
liind quarters, and thus jmll down the 
branches of trees if not, indeed, in some (Dom Owon ) 
cases to bociily uproot the trees them- Fir 2 — Ivower Jaw and 
selves Large chevron bones aic sus Teeth ol Megatherium 

pended to the vertebrae of the tail, 

which was massive, and probably afforded a support when the 
monster was sitting up The humerus lias no foramen, and the 
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whole fore-limb was very mobile The first front toe was rudimen 
tary, having no phalanges, but the fifth was rather less aborted, 
altnough cHwlcss, the other three earned enormous claws, protected 
by reflected sheaths The hind-foot is remarkable for the great back- 
ward projection of the calcaneum, and likewise for the peculiar shape 
of the astragalus the middle toe alone cames a claw, this being 
of huge size, and ensheathed like those of the fore foot No trace 



Fio 3 — Section of Upper Molar leeth of Megatherium (X J) 

of a bony armour in the skin has been detected but, from the 
evidence of other genera, it may be 'issumed that the body was 
clothed in a coat of long, coarse hiir Although similar teeth 
occur in the phosphorite beds of South Carolina, which may have 
been transported from elsewhere, no undoubted remains of Mega 
thenion are known from North America 

The typical species ranged from Argentina and Chile to Brazil 
For certain small ground sloths from Patagonia with Megatherium- 
like teeth, see Mylodon (R L *) 

MEOHNA, a river of India It forms, m the lower part of its 
course, the great estuary of the Bengal delta, which conveys to 
the sea the main body of the waters of the Ganges and the 
Brahmaputra, whith unite at Goalanda in Fandpur district 
I he united waters, turbid and of great depth, are sometimes split 
into half a dozen channels by sand banks, sometimes spread into 
a wide sheet of water The iiver enters the sea by four principal 
mouths, cn( losing the three large islands of Dakshm Shahbazpur, 
Hatia and Sandwip It is navigable by native boats and river 
steamers all the year, but the navigation is difficult and some- 
times dangerous on account of shifting sand-banks and snags, 
and boisterous wc ithcr when the monsocui is blowing I he most 
favourable season is betw ecn November and February Alluvion 
and diluvion arc constantly taking place, especially along the 
seaboard, and in Noakhali district the hnd is said to have made 
rapid advance on the sea, while the islands flinging the mouth 
are annually being cut away and redcposited in fresh shapes 
The regular rise of the tide is from lo to i8 ft , and at springs 
the sea rushes up in a dangerous bore It is greatest at the time 
of the biennial equinoxes, when navigation is sometimes impeded 
for days together The tidal wave advances like a wall topped 
with foam of the height of niWjrv^o ft , and at the rate of 15 m 
an hour, in a few minutes i pj|fjfc it, and the river has changed 
from ebb to flood tide A IM^pcater d inger is the “ storm 
^ve ” which occisionally sOTcps up the Meghna under a 
clclone ^ 

fMEHADIA, a market town of Hungary, m the county of 
Krass6-S7or6ny, 287 m SE of Budapest by rail Pop (1900), 
2492 The town is the site of the ancient Roman colony Ad 
near which passed the Roman road from the Danube 
to Dacia It contains the rums of a fortress, and other Roman 
remains In its neighbourhood are the famous Hercules baths 
(Hungarian, Herktdesfurdo) These are situated in a narrow 
rocky ravine in the valley of the Cserna, where there are 22 hot 
Springs, of which nine are in use, the most powerful being the 
Heicules spring The springs are all strongly impregnated with 


salts of sulphur, iodine, bromine and chlorine, and their average 
temperature is 70® to 145® F They were famous in the Roman 
period under the name of Thermae Her cults or F antes Her cults 
Their popularity is attested by numerous inscriptions and relics 
After the fall of the Roman Empire they fell into disuse until 1735, 
but in modern times they have been much frequented 

MEHEMET ALI (1769-1849), pasha and afterwards viceroy of 
Egypt, was born at Kavala, a small seaport on the frontier of 
1 hrace and Macedonia His father, an Albanian, was an aga^ a 
small yeoman farmer, and he himself lived in his native town for 
many years as a petty official and trader in tobacco In 1798 
he became second m command of a regiment of bashi-bazouks, or 
volunteers, recruited in his neighbourhood to serve against 
Napoleon in Egypt He took part in the battle of Aboukir 
(July 25, 1799), was driven into the sea with the routed Turks, 
and was saved from drowning by the gig of the British admiral. 
Sir Sidney Smith In 1801 he returned to Egypt, in command 
of his regime nt, and on the 9th of May distinguished himself 
by heading a bold cavalry charge at the battle of Rahmanieh 
In the troubled years that followed, Mehemet Ah, leader of a 
compact body of Albanian clansmen, was in the best position to 
draw advantage from the struggle for power between the Mame- 
lukes and the representatives of the Porte In 1803 he cast in 
his lot with the former, m 1804 he turned against them and 
proclaimed his loyalty to the sultan, in 1805 the sheiks of Cairo, 
in the hope of putting a stop to the intolerable anarchy, elected 
him pasha, and a year later an imperial firman confirmed their 
choice The disastrous British expedition of 1807 followed, 
and while at Constantinople the prestige of the sultan was being 
undermined by the senes of revolutions which in 1808 brought 
Mahmud II to the throne, that of Mehemet Ah was enhani ed by 
the exhibition at Cairo of British prisoners and an avenue of 
stakes decorated with the heads of British slain 

The situation revealed to the astute Albanian boundless 
possibilities for gratifying his ambition In spite of his chance 
victories, he was too shrewd an observer not to recognize the 
superiority of European methods of warfare, and as the first step 
towards the empire of which he dreamed he determined to create 
an army and a fleet on the European model In 1808 the build- 
ing and organization of the navy was begun with the aid of French 
officers and enginccis In 1811 the massacre of the Mamelukes 
left Mehemet Ah without a rival in Egypt, while the foundations 
of his empire beyond were laid by the war against the Wahhabis 
and the conquest of the holy cities of Mecca and Medina The 
Wahhabi War, indeed, dragged on till 1818, when Ibrahim {q v ), 
the pasha’s son, who in i8i6 had driven the remnant of the 
Mamelukes into Nubia, brought it to an end This done, the 
pasha turned his attention southward to the vast country 
watered by the Upper Nih In 1820 the oasis of Siwa was 
subdued by his arms, in 1823 he laid the foundations of 
Khartum 

By this time Mehemet Ah was the possessor of a powerful fleet 
and of an army of veterans disciplined and drilled by European 
officers To obtain these money had been necessary, and to 
raise money the pasha had instituted those internal “ reforms ” 
— the bizarre system of state monopolies and the showy experi- 
ments in new native industries which are described in the article 
Egypt {qv) The inherent viciousness of these expedients had, 
however, not as yet been revealed by their inevitable results, 
and Mehemet Ah in the e>es of the world was at once the 
most enlightened and the most powerful of the sultan’s vahs To 
Mahmud II , whose whole policy was directed to strengthening 
the authority of the central power, this fact would have sufficed 
to make him distrust the pasha and desire his overthrow, and 
It was sorely against his will that, in 1822, the ill-succcss of 
his arms against the insurgent Greeks forced him to summon 
Mehemet Ah to his aid Tha immediate price was the pashahk 
of Crete, in the event of the victory of the Egyptian arms the 
pashahks of Syria and Damascus were to fall to Mehemet Ah, 
that of the Morea to his son Ibrahim The part played by Mehe- 
met Ah m the Greek War is described elsewhere (see Turkey 
History j Greece History ^ Greek Independence, War of, 
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Ibrahim) The intervention of the powers, culminating in the 
shattering of the Egyptian fleet at Navarmo {q v ), robbed him 
of hib reward so far as Greece was concerned , the failure of his 
arms in face of this intervention gave Sultan Mahmud the excuse 
he desired for withholding the rest of the stipulated price of his 
assistance 

This disappointment of his ambition would not perhaps in 
itself have sufficed to stir Mehemet Ah to revolt against his 
master, but it was ominous of perils to come, which the astute 
pasha thought it wise to forestall 1 he sultan’s policy had been 
( onsistently directed to crushing the overgrown power of his 
vassals, in the spring of 1831 two rebellious pashas, Hussein of 
Bosnia and Mustafa of Scutari, had succumbed to his arms, 
and, since he was surrounded and counselled by the personal 
enemies of the pasha of P gypt, it was likely that, so soon as he 
should feel himself strong enough, he would deal in like manner 
with Mehemet Ah It was to anticipate this peril that Mehemet 
Ah determined himself to open the struggle on the ist of Novem* 
ber 1831^ a force of 9000 Egyptian infantry and 2000 cavalry 
crossed the frontier into Syria and met at Jaffa the fleet which 
brought Ibrahim as commander-in-chief The combined forces 
at once laid siege to St Jean d’Acre 

^ The stubborn resistance of the garrison delayed Ibrahim’s 
progress, and, meanwhile, wild rumours went abroad as to Mehe- 
met All’s intentions He was master of the holy cities, and the 
official Momteur Ottoman denounced his supposed plan of aiming 
at the caliphate in collusion with the shcrif of Mecca As for 
the pasha himself, he loudly disclaimed any such disloyal pre- 
tensions, his aim was to chastise Abdulla, pasha of Acre, who had 
harboured refugees from his “ reforms ”, to overthrow Khusrev, 
who had encouraged him in his refusal to surrender them, to 
secure the fulfilment of the sultan’s promise with regard to Syria 
and Damascus Mahmud, on the other hand, was tom between 
hatred of the pasha and hatred of the Christian powers which 
had force d him to make concessions to the Greeks Voice s urged 
him to come to terms with Mehemet Ah, secure peace in Islam, 
and turn a united face of defiance against P^uropc , and for a while 
he harboured the idea He was conscious of his own intense 
unpopularity, the outcome of his efforts at reform, he knew 
that in popular opinion Mehemet Ah was the champion of Islam 
against the infidel caliph, and that the issue of a struggle with him 
was more than doubtful He was hampered by the unpaid debt 
to Russia, by unrest in Bosnia and Albania, above all, b> the 
revolt of the Greek Islands, which had left his navy, deprived 
of Its best sailors, in no condition to dispute the Egyptian c om- 
mand of the sea In *the end, however, his pride prevailed, in 
April 1833 the Turkish commander-in-chicf Hussein Pasha left 
Constantinople for the front, and in the third week m May the 
ban of outlawry was launched against Mehemet Ah 

Meanwhile, Ibrahim had occupied Gaza and Jerusalem as well 
as Jaffa, on the 27th of May, a few days after the publication 
of the ban. Acre was stormed , on the 15th of June the Egyptians 
occupied Damascus Ibrahim pressed on with characteristic 
rapidity, his rapid advance being favoured by the friendly 
attitude of the various sections of the Syrian population, whom 
he had been at pains to c onciliate He defeated the Ottoman 
advance-guard at Homs on the 9th of Jul> and at Hamih on 
the nth, entered Aleppo on the 17th, and on the 29th inflicted 
a crushing defeat on the mam Fuikish army under Hussein 
Pasha at the pass of Beilan All byria was lost to the sultan, 
and the Egyptian advance-guard passed the mountain defiles 
into Adana in Asia Minor 

Mahmud, in desperation, now turned for help to the powers 
Russian aid, though promptly offered, was too double-edged a 
weapon to be usecl save at the last extremity Austrian diplo- 
macy was, for the moment, that of Russia France had broken 
her long tradition of friendship for Turkey by the occupation 
of Algiers Great Britam, prodigal of protestations of goodwill, 
alone remained , and to her Mahmud turned with a definite offer 
of an offensive and defensive alliance Stratford Canning, who 
was at Constantinople for the purpose of superintending the 
negotiations for the delimitation of the frontiers of Greece, wrote 
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home urging the government to accept, and suggesting a settle- 
ment of the Egyptian question which foreshadowed that of 1841 
Palmerston, however, did not share Canning’s belief in the 
possible regeneration of Turkey, he held that an isolated inter- 
vention of Great Britain would mortally offend not only Russia 
hut France, and that Mehemet Ah, disappointed of his ambitions, 
would find in France a support that would make him doubly 
dangerous ^ 

In the autumn Sultan Mahmud, as a last independent effort, 
despatched against Ibrahim the army which, under Reshid 
Pasha, had been engaged in pacifying Albania Ihe result was 
the crowning victory of the Egyptians at Konia (Dec 21) Iht 
news reached Constantinople at the same time as Count Muraviev 
arrived on a special mission from the tsar The Russian offers 
were at once renewed of a squadron of battleships and of a land 
force for the protection of the capital Efforts were made to 
I escape the necessity of accepting the perilous aid Ottoman 
agents, backed by letters from the French charg6 d’affaires, were 
sent to Mehemet Ah and to Ibrahim, to pomt out the imminence 
of Russian intervention and to offer modified terms Muraviev 
himself went to Alexandria, where, backed by the Austrian agent, 
( ount Prokesc h-Osten, he announced to the pasha the tsar s 
immutable hatred of rebels Mehemet Ah merely protested the 
complete loyalty of his intentions, Ibrahim, declaring that as a 
soldier he had no choice but to obey his father’s orders, advanced 
to Afium-Karahissar and Kutaiah, whence he wrote to the sultan 
asking his gracious permission to advance to Brusa He was at 
the head of 100,000 men, well organized and flushed with victory , 
the Ottoman army survived only as demoralized rabble Panic 
seized the Seraglio, and at the beginning of February the assist- 
ance of Russia was formally demanded Ihe representatives 
of France and Great Britain made every effort to secure a 
reversal of this fatal step, but, while they were threatening 
and promising, Russia was acting, and on the 20th of February 
a Russian squadron entered the Bosporus 

In view of this it became necessary for the objecting powers to 
take a new line 1 he new French ambassador, Admiral Roussin, 
had arrived on the 17th, he now, with the full concurrence of 
Mandeville, the British charg6 d’affaires, persuaded the Porte to 
invite the Russians to withdraw, undertaking that Trance would 
secure the acceptance by Mehemet Ah of the sultan’s terms, 
A period of suspense followed The Russian squadron was 
detained by contrary winds, and before it could sail peremptory 
orders arrived from the tsar for it to remain until Ibrahim should 
have repassed the Taurus mountains Meanwhile, Mehemet Ah 
had scornfully rejected the offers of the Porte, he would be con- 
tent with nothing but the concession of his full demands — Syria, 
I( hell, Aleppo, Damascus and Adana T rance and Great Britain 
now urged the sultan to yield, and m March a Turkish agent 
was sent to Ibrahim to offer the pashaliks of Syria, Aleppo and 
Damascus The crisis was precipitated by the arrival on the sth 
of April of a second division of the Russian fleet in the Bosporus, 
and of a Russian fore e of 6000 men, whic h landed on the Asiatic 
shore The Porte now tried emee more to modify its terms, but 
the Western powers were now intent on getting rid of the Russians 
at all costs, and as a result of the pressure they brought to bear 
on both parties the preliminary convention of Kutaiah, conced- 
ing all the Egyptian demands, was signc d on the Sth of April, and 
Ibrahim began his withdrawal The convention stipulated for 
the bestowal of the pashalik of Adana on Ibrahim, but when on 
the i6th he received the official list of appointments, he found 
that Adana had been expressly reserved by the sultan He at 
once arrested his march, but the pre ssure of famine in the capital, 
caused by the cutting off of supplies from Asia and the presence 
of the large Russian force, compelled Mahmud to yield, and on the 
3rd of May a firman ceded Adana to Ibrahim under the pretext of 
appointing him muhasstl, or collector of the revenue 

When Lord Ponsonby, the new British ambassador, arrived at 

' Canning's onginal memorandum is m the Foreign Office Records 
in the volume marked F O , Turkey From Sir Stratford Canning 
(August to December 1832) It bears elaborate pencil notes in 
Palmerston s liandw nting, in part already obliterated 
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Constantinople on the ist of May he found Russia practically in 
possession Sultan Mahmud was to the last degree embittered 
against the powers which, with lively protestations of friendship, 
had forced him to humiliate himself before his hated vassal 
Russia had given him deeds, not words, and to Russia he com- 
mitted himself A further contingent of six or seven thousand 
Russians had arrived on the 22nd of April, Russian engineers 
were busy with the fortifications along the Straits, Russian 
agents alone were admitted to the sultan’s presence It is 
manifest,” wrote Lord Ponsonby, “ that the Porte stands m the 
relation of vassal to the Russian government Ihe relation 
was soon to be yet more manifest Before, on the 9th of July, 
the Russian fleet, with the Russian troops on board, weighecl 
anchor for the Black Sea, there was signed at the palace of 
Unkiar Skelessi the famous treaty (July 8, 1833) which, under 
the guise of an offensive and defensive alliance, practically 
made Russia the custodian of the gates of the Black bea (See 
1 URKEY History ) 

Mehemet Ah had triumphed, but he was well aware that he 
held the fruits of his victory by a precarious tenure He was 
still but a vah among the rest, holding his many pashaliks 
nominally by the sultan’s will and subject to annual re- 
appointment, and he knew that both his power and his life 
would be forfeit so soon as the sultan should be strong 
enough to deprive him of them lo achieve this one end 
had, indeed, become the overmastering passion of Mahmud’s 
life, to defeat it the object of all Mehemet Ah’s policy So 
early as 1834 it seemed as though the struggle would be 
renewed, for Mehemet Ah had extended to his new pashahks 
his system of monopolies and conscription, and the Syrians, 
hnding that they had exchanged Turkish whips for Egyptian 
scorpions, roie m a passion of revolt It needed the mter- 
vention of Mehemet Ah m person before, m the following year, 
they were hnally subdued Meanwhile it had needed all the 
diplomatic armoury of the powers to prevent Mahmud hastcnuig 
to the assistance of his “ oppressed subjects ” The threats ol 
Great Britain and h ranee, the failure of Russia to back him up, 
induced him to refram , but sooner or later a renewal of the war 
Wi^is inevitable, for the sultan, with but one end m view, was 
reorganizmg his army, and Mehemet Ah, who in the autumn of 
1834 had assumed the style of viceroy and sounded the powers 
as to their attitude m the event of his declaring his complete 
independence, refused to continue to pay tribute which he knew 
would be used against himself 

The crisis came in 1838 In March the Egyptians were severely 
defeated by the revolted Arabs of the Hauran , and the Porte, 
though diplomatic pressure kept it quiet, hurried on prepara- 
tions for war Mehemet Ah, too, had small reason for post- 
poning the conflict Ihe work of Moltke, who with other 
German oflicers had been engaged in organizing the lurkish 
army, threatened to destroy his superiority m the field, the 
commercial treaty signed by the Ottoman government with 
Great Bntain (Aug 16), which applied equally to all the 
territories under his rule, threatened to destroy at a blow the 
lucrative monopolies which supplied him with the sinews of war 
Months of suspense followed, for the powers had threatened to 
cast their weight into the s^e against whichever side should 
prove the aggressor, and Mehemet Ah was too astute to make 
the first move In the end Mahmud’s passion played into his 
hands Ihe old sultan thirsted to crush his rebellious vassal, 
at any cost, and on the 21st of April 1839 the Ottoman army, 
stationed at Bir on the Euphrates, crossed the stream and invaded 
Syria On the 23rd of June it was attacked and utterly routed 
by Ibrahim at Nezib On the ist of July the old sultan died, 
unconscious of the fatal news, leaving his throne to Abd- 
ul-Mejid, a lad of sixteen To complete the desperateness of 
the situation the news reached the capital that Ahmed Pasha, 
the Ottoman admiral-in-chief, had sailed to Alexandria and 
surrendered his fleet to Mehemet Ah, on the pretext that the 
sultan’s advisers were sold to the Russians 

So far as the forces of the Ottoman Empire were concerned, 
^ Prom Lord Ponsonby, f O , Turkey, May 22, 1833 


Mehemet Ah was now absolute master of the situation The 
grand vizier, m the sultan’s name, wrote beseeching him to 
avoid the further shedding of Mussulman blood, offering him a 
free pardon, the highest honours of the state, the hereditary 
pashalik of Egypt for himself, and Syria for Ibrahim until he 
should succ eed his father in Egypt Mehemet Ah replied diplo- 
matic ally , for, though these offers fell far short of his ambitions, 
a studious moderation was essential in view of the doubtful 
attitude of the European powers 

On the 27th of July the ambassadors of the five powers pre- 
sented to the Porte a joint note, in which they declared that an 
agreement on the Eastern Question had been reached by the five 
great powers, and urged it “ to suspend all definite decision made 
without their concurrence, pending the effect of their interest m 
Its welfare ” The nec^essity for showing a united front justified 
the diplomatic inexai titude, but the powers were agreed on 
little except the need for agreement Especially was this need 
realized by the British government, whu h feared that Russia 
would seize the occasion for an isolated intervention under the 
treaty of Unkiar bkelessi On the ist of August Palmerston 
wrote to Ponsonliy impressing upon him that the represi ntatives 
of the powers, in their communications with the Porte, “ should 
act not only simultaneously in point of time, hut identically in 
point of jnanner ” — a principle important m view of later develop- 
ments Yet it was a task all but mipossible to preserve this 
appearance of unanimity in view of the divergent views withm 
the concert France and Great Britain had hitherto acted 
together through common opposition to the supposed designs of 
Russia Austria, too, now that the revolutionary spectres of 
1830 had been laid, was reverting to her traditional opposition 
to Russia in the affairs of the Near East, and Metteriiich sup- 
ported Palmerston’s proposal of an international conlerence at 
Vienna Everything depended on the attitude of the emperor 
Nicholas This was ultimately determined by his growing dis- 
trust of Austria and his perennial hatred of the democr itic regime 
of France The lirst c xused him to reject the idea of a c onference 
of which the activities would have been primarily direc ted against 
Russia, the second led him lo diive a wedge into the Anglo- 
hrench entente by m iking direct overtures to (ireat Britain 
Palmerston listened to the tsar’s proposals, conveyed through 
Baron Brunnow, “ with surprise and admiration ” Ihe emperor 
Nicholas was prepared to accept the views of Crreat Britain on the 
Turro-Egyptian question, to allow the treaty of Unkiar bkelessi 
to lapse, to act heiK eforth in the Ottoman h mpire only in c oncert 
with the other powers, in return for an agreement < losing the 
Dardanelles to the war-ships of all nations*ancl to extend the same 
principle lo the Bosporus Finally, Brunnow was empowered 
to arrange a coalition of the great powers with a view to the 
settlement of the Egyptian question, and in this coalition the 
tsar was willing, for political reasons, that Prance should be 
mcluded, though he stated his personal preference for her 
exclusion 

lo these views Austria and, as a natural consequence, Prussia 
acceded without difficulty Ihe attitude of Prance was a more 
doubtful quantity In France Mehemet Ah had become a 
popular hero , under him French civilization had gained a foothold 
in Egypt, he was regarded as invincible, and it was hoped that 
m alliance with him Prench influence in the Mediterranean would 
be supreme Palmerston, on the other hand, believed that the 
Ottoman Empire would never be secure until the desert had 
been placed between ” the pasha of Pgypt and the sultan, and 
the view that the coalition should be directed agamst Mehemet 
All was shared by the other powers In the circumstances 
PTance should either have loyally accepted the decision of the 
majority of the concert, to which she had committed herself by 
signing the joint note of the 27th of July, or should have frankly 
stated her intention of taking up a position outside The fact 
that she did neither led to a crisis that for a moment threatened 
to plunge P^urope into war 

Por nearly a year the diplomatic pourparlers continued without 
an agreement being reached, France insisted on Mehemet All’s 
receivmg the hereditary pashalik of Syria as well as that of 
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Eg)^t, a proposition to which Palmerston, though sincerely 
anxious to preserve the Anglo-French entente, refused to agree 
1 he tension of the situation was increased when, on the 20th of 
February 1840, Thiers came into power The dipiomacyr of 
Gu!2»t, backed now by Austna and Prussia, had su< ceed^ in 
persuading Palmerston to concede the prin( iple of allowing 
Mchemet All to receive, besides Egypt, the pashalik of Acre as 
far as the frontiers of Tripoli and Damascus (May 7) liners, 
however, refused to listen to any suggestion for depnving him 
of any part of Syria, but, instead of breaking off the corre- 
spondence and leaving the concert, he continued the negotiations, 
and before long circumstances came to the knowledge of the 
British government whah seemed to prove that he was only 
doing so with a view to gaining time in order to secure a separate 
settlement in ar( ordance with hrent h views 

Ihe opportunity for thus arose from a change in the situation 
at Constantinople, where the dismissal of Khusrtv Pasha had, m 
Mehemet Ah’s view, removed the mam obstacle to his reconcilia- 
tion with the sultan He proposed to the hrem^h consul-general 
at Alexandria to make advances to the Poite, and suggested 
sending bac k the Ottoman fleet as an earnest of his good inten- 
tions, a course which, It wis hoped, “ would lead to a direit and 
amicable arrangement of the Turco-Fgyptian question ” On 
the 2Tst of June his envoy, Sami Bey, actually arrived at Con- 
stantinople, ostensibly to ( ongratulatc the sultan on the birth of a 
daughter, re ill) to make use of the hrench influence now supreme 
at the Porte m order to effect a settlement In the circumstances 
the proper course for liners to have jiursued would have been to 
liave communicated to the ^>owcrs, to whom he was bound by 
the moral engagement ol the 27th of July 18 59, the new c onditions 
arising out of J^lehemct All s offer Instead he wrote to Guizot, 
on the 30th of June, saying that the situation argued strongly 
in favour of postponing any decision in London, adding I 
have written to Alexandria and Constantinople to counsel 
moderation on both sides , but I have been careful to forbid the 
agents to enter on their own account, and as a French under- 
taking, on a negoti ition of which the avowed aim is a direct 
arrangement If such an entei prise is imputed to Ud, you will lx 
m a position to deny it ’ 

The discovery of what seemed an underhand intrigue on the 
part of Frame prodiucd upon the powers exactly the effect that 
Ihiers hud foreseen and deprecated They regarded it as an 
attempt to ruin the work of the ( oneert and to sec ure for France 
a “ complete mdividu il triumph ” it Alexandria and Constanti- 
nople, and their c ountermovi was to sign at 1 onclon on the 15th 
of July, without the concurrence of hrame, a convention with 
the Porte for the sc ttlement of tlic affairs of the Levant By this 
instrument it was agreed that the terms to be offered to Mchemet 
Ah having been conc^erted with the Porte, the sign itory powers 
would unite their forces m order to compel the pasha to accept 
the settlement As to the terms to be offered, it was irrangc d 
that, in the event of Mehemet All yielding within ten days, he 
should icccive the hereditiry pashalik of Egypt and the admini- 
stration for life of southern Syria, with the title of Pasha of Acre 
and the possession of the fortit ss of St Jean d’Acre At the end 
of ten days, should he remain obdurate, the offer of Syria and 
Acre would be withdrawn, and if at the end of another ten davs 
he was still defiant, the sultan would hold himself at liberty to 
withdraw the whole offer and to take such measures as his own 
interests and the eounsels of his allies might suggest to him 

The news of this ‘‘ mortal affront ” to the honour of h ranee 
caused immense excitement m Pans The whole press was 
elamoious for war, Thiers declared that the alliance with Great 
Britain was shattered, and pressed on warlike preparations, 
even Louis Philippe was earned away by the fever The 
immediate effect was that Mehemet Ah, confident of French 
assistance, maintained a defiant attitude Ihc situation, 
however, was ripidly changed by the unexpected rcMilts of the 
armed intervention of the Allies The appearance of the com- 
bined British, Austrian and Russian fleets, under Sir Charles 
Napier, off Beirut (Aug ti) was the signal for a general rising 
of the Syrians against Ibrahim^s tyranny On the nth of 


81 

September, Suleiman Pasha not having obeyed the summons 
to evacuate the town, the bombardment was begun, and Otto- 
man troops were landed to co-operate with the rebels On the 
3rd of October Beirut fell, and Ibrihim, cut off from his com- 
munications by sea, and surrounded by a hostile population, 
began a hurried retreat southward On the 3rd of November 
Acre surrendered to the allied fleet Mehemet All’s power m 
Syria had collapsed like a pruked bubble, and with it had gone 
for ever the myth of his humane and enlightened rule 1 he sole 
question now was whether he should be allowed to retain 
Egypt Itself 

On the isth of September the sultan, who had broken off all 
negotiations with Mehemet Ah on receipt ol the news of the 
Syrian revolt, acting on the advKc of 1 ord Ponsonby, declared 
the pasha deposed, on the ground that the term allowed bv the 
Convention of London had expired, and nominated his successor 
Mehemet All retcived the news with his accustomed sanq-froid, 
observing to the consuls ol the four powers, who Ind come to 
notify their own removal, that “ such denunciations were nothing 
new to him, that this was the fourth, and that he hoped to get 
over It as w^dl as he had dom the other three, with the help of 
God and the Prophet ” In the end his confidence proved to bt 
justified ihe news of the events in Syria ind es|)ecnlly of the 
deprivation of Mchemet All had produced in France what 
appe^ared to be an exct edinglv d ingerous temper , the French 
government declared that it regarded the maintenance of Mehe- 
met Ah in Egypt as essential to the European balance of power, 
and Loins Philippe sought to mike it clear to the British govern- 
ment, through the king of the Belgians, that, whatever might 
be IiLs own desire to maintain peace, in lertain events to do so 
would be to nsk his throne Palmerston, indeed, who did not 
believe that under the Bourgeois Monarc hv h ranee would trans 
late her bra\e worcE into action, was in favour of settling the 
lurco-Egvptian question once for all by depn\ing Mchemet \li 
of Egypt as well 1 he influences against him, however, were too 
powerful Metternich protested against a course which wmuld 
result, m his opinion, either in a war or a revolution m France, 
King Leopold enlarged on the wickedness and absurdity of 
ruskmg a European war for the sake of putting an end to the 
power of an old man who could have but few years to live, 
Queen Vic toria urged her ministers to come to terms with France 
and relieve the embarrassments of the dear King ”, and Lord 
Melbourne, vnth the majority of the cabinet, was in favour of 
compromise When thcrcfoic, on the 8th of October, Guizot, 
m an interview with Palmerston, presented what was practically 
an ultimatum on the part of France, “ it was determined that this 
intimation should be met in a friendly spirit, and that Lord 
Palmerston should see the Ministers of the other powers and agree 
with them to acquaint the French that they with England would 
use their good oflices to induce the Porte not to insist on the 
deprivation of Mchemet Ah so far as Egypt is romerned ” In 
accordance with this Pilmcrston instuutcd Ponsonby to press 
upon the sultan, in the t\ent of Mehemet All’s speedy submission, 
not only to withdrew the sentence of deprivation but to confer 
upon him the hercditaiy pashalik of Fg\q)t 

hor a while it seemed that even this would not avert a Fiiro- 
pean war Ihiers still maintained his warlike tone, and the 
king’s speech prepared by him foi the opening of the rhambers 
on the 28th of October was in effect a declaration of defiance to 
Europe Louis Philippe himself, however, was not prepared 
to use this language, whereupon Ihiers icsigned, and a new 
cabinet was formed under Marshal Soult, with Guizot as foreign 
sec retary The i equivocal tone of the new spec c h from the Throne 
raised a storm of protest in the Chambers and the country It 
was, however, soon clear that Palmerston’s diagnosis of the 
temper of the French bourgeois was correct, the clamour for war 
subsided, on the 4th of December the address on the Egyptian 
Question projxised by the government was carried, and peace was 
assured Nine days earlier Sir Charlt s Napier had appeared with a 
Bntish squadron off Alexandria and, partly by persuasion, partly 
by threats, had induced Mehemet Ah to submit to the sultan 
and to send back the Ottoman fleet, m return for a guarantee 
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of the hereditary pashalik of Egypt This arrangement was 
ratified by Palmerston, and all four powers now combined to 
press It on the reluctant Porte, pointing out, in a joint note of the 
30th of January 1841, that they were not conscious of advising 
a course out of harmony with the sovereignty and legitimate 
rights of the sultan, or contrary to the duties imposed on the 
Pasha of Egypt as a subject appointed by His Plighness to govern 
a province of the Ottoman Empire ” Ihis principle was elabor- 
ated m the firman, issued on the 13th of February, by which the 
sultan conferred on Mchemet Ah and his heirs by direct descent 
the pashalik of Egypt, the greatest care being taken not to bestow 
any rank and authority greater than that enjoyed by other 
viziers of the empire By a second firm in of the same date 
Mehemet All was invested with the government of Nubia, Darfur, 
Khordofan and Sennaar, with their dependencies On the 10th 
of June the firman was solemnly promulgated at Alexandria 

Thus ended the phase of the Egyptian Question with which 
the name of Mehemet Ah is specially bound up The threatened 
European conflict had been averted, and presently the wounded 
susceptibilities of France were healed by the invitation extended 
to her to take part m the Straits Convention As for Mehemet 
All himself, he now passes off the stage of history He was an 
old man, his mind was soon to give way, and for some time 
before his death on the 2nd of August 1 849 the reins of power were 
held by his son and successor lbrahim,who did not long survive him 

Probably no Oriental ruler, not even excepting Ali of fannma, 
has ever stirred up so much interest among his contemporaries 
as Mehemet Ah The spec tac le of an Eastern despot apparently 
advancing on the lines of European progress was in itself as 
astonishing as new Men thought they were witnessing the 
dawn of a new era m the East, Mehemet Ah was hailed as the 
most beneficent and enlightened of princes, and political philo- 
sophers like Jeremy Bentham, who sent him elaborate letters 
of good advice, thought to find in him the means for developing 
their theories in virgin soil In fac t the pasha was an illiterate 
barbarian, of the same type as his countryman Ah of lannina, 
courageous, cruel, astute, full of wiles, avaricious and boundlessly 
ambitious He never learned to read or write, though late m life 
he mastered colloquial Arabic, yet those Europeans who were 
brought into contact with him praised alike the dignity and 
charm of his address, his ready wit, and the astonishing 
perspicacity which enabled him to read the motives of men 
and of governments and to deal effectively with each situation 
as It arose 

The latest account of Mehemet Ah and the Europtan cnsis 
arising out of his revolt is that by W Alison Phillips m vol x 
ch xvu of the Cambridge Modern History (1907) I he biblio- 
giaphy attached to this chapter (p 852) j^ives a list of all the imncipal 
published documents and works, together with some analysis 
of the unpublished Foreign Office records beanng on the subject 
Of the works mentioned C de Ereycinets la Question d Egypte 
(Pans, 1905) gives the most authoritative account of the diplomatic 
developments (W A P ) 

MEHIDPUR, or Mahidpur, a town of India, in Indore 
state of Central India, on the right bank of the Sipra, 1543 ft 
above the sea, and 24 m N of Ujjam Pop (1901), 6681 
Though of some antiquity and frciiuented by Hindu pilgrims, 
it IS best known for the battle fought in the neighbourhcKxl 
on the 20th of December 1817, in which Sir John Malcolm 
defeated the army of Holkar Ihe result was the Treaty of 
Mandasor and the pacification of Malwa Mehidpur was 
again the scene of some sharp fighting during the Mutiny 
The British Ciintonment, placed here in 1817, was removed 
m 1882 

MEHUL, ETIENNE HENRI (or Etienne Nicolas) (176^- 
1817), French composer, was born at Givet in Ardennes, on 
the 24th of June 1763 IIis father being too poor to give him 
a regular musical education, his first ideas of art were derived 
from a poor blind organist of Givet, yet sudi was his aptitude 
that, when ten years old, he was appointed organist of the con- 
vent of the R^collets fn 1775 German musician and 

organist, Wilhelm Hauser, was engaged for the monastery 
of r avaldieu, a few miles from Givet, and M^hul became his 
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I occasional pupil In 1778 he was taken to Pans by a military 
officer, and placed himself under Edelmann, a good musician and 
harpsichord player His first attempts at instrumental com- 
position in 1781 did not succeed, and he therefore turned his 
attention to sacred and dramatic music Gluck gave him advice 
m his studies After various disappointments during his 
efforts for six years to obtain, at the Grand Op6ra, a representa- 
tion of his Cora et Alonzo^ he offered to the Op6ra Comique 
his Fuphrostne et Coradin, which, being accepted and performed 
in 1790, at once fixed his reputation His opera of Stratonice 
was also received with enthusiasm in 1792 After several 
unsuccessful operas, his Adrien appeared, and added much 
to his fame, which was further increased by his three best 
works, Le Jeune Henn, Uthal, and Joseph j the finest of the 
senes Uthal was written for an orchestra without violins 
M^hul held a post as one of the four inspectors of the Pans 
Conservatoire, but this office made him feel continually the 
insufficiency of his early studies, a want which he endeavoured 
to remedy by incessant application Ttmoleon, Ariodant 
and Eton followed Epicure was composed by M^hul and 
Cherubini jointly , but the superiority of the latter was evident 
M^hul’s next opera, Ulrato, failed After writing forty-two 
operas, besides a number of songs for the festivals of the republic, 
cantatas, and orchestral pieces of various kinds, his health 
gave way, from an affection of the chest, and he died on the 
i8th of October 1817 m Pans 

See Lives by Pougin (1889), Viellard (1859), and Quatremdre de 
Qumccy (1818) 

MEIBOM, HEINRICH (1555-1625), German historian and 
poet, was born at Lemgo on the 4th of December 1555, and 
died on the 20th of September 1625, at Helmstcdt, where he 
had held the chair of history and poetry since 1583 He was 
a writer of Latin verses {Parodtarum horattanarum libn HI 
et ^ylvarum librt 77 , 1588), and his talents m this direction 
were recognized by the emperor Rudolph II , who ennobled him, 
but his claim to be remembered rests on his services in elucidat- 
ing the medieval history of Germany^ 

His Opuscula hntonoa ad res germanicas spectantta was edited 
and published in 1O60 by his grandson, Heinrich Meibom (1638- 
1700), who was jirolcbsor of medicine and then of history .ind jx)ctry 
at Helmstcdt, and incorporated his gr indfathcr s work with his 
own Rerum germamcarum scriptores (1688) 

MEIDERICH, a town of Germany, in the Prussian Rhine 
province, 2J m by rail N E of Ruhrort, whose river harbour 
is in great part within its confines Pop (1905), 40,822 Iron 
and steel works, coal-mines, saw-mills, bru k works, and machine- 
shops furnish the principal occupations of the inhabitants 
Mciderich, which is first mentioned m 874, was united with 
Duisburg in 1905 

bee Gracber, Tausendjahrige Geschtchte von Metdench (1893) 

MEIKTILA, a district and division m Upper Burma The 
district is the most easterly of the districts in the dry zone, 
and has an area of 2183 sq m It lies between Kyaukse, 
Myingyan, Yamethm, and on the east touches the Shan States 
It is a slightly undulating plain, the gentle slopes of which are 
composed of black “ cotton ” soil and are somewhat and The 
only hills above 300 ft are on the slopes of the Shan hills 
The lake is the chief feature of the district It is artihcial, 
and according to Burmese legend was begun 2400 years ago 
by the grandfather of Gautama Buddha It is 7 m long, 
averages half a mile broad, and covers an area of 3J sq m 
With the Minhla and other connected lakes it irrigates a large 
extent of country 

There are small forest reserves, chiefly of cutch Large 
numbers of cattle are bred The chief agricultural products 
are nee, sesamum, cotton, peas, maize, millet and gram Pop 
(1901), 252,305 Famines jp 1891, 1895 con- 

siderable emigration The climate is healthy except in the 
submontane townships The temperature rises to 100® Fw 
and over between the months of March and June, and the 
mean minimum in January is about 61® The rainfall is uncer- 
tain (36 79 in in 1893, 25 59 in 1891) The vast majority 
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of the population are Buddhists The headquarters town, 
Meiktila, stands on the banks of the lake, wluch supplies 
good drinking water Pop (1901), 7203 A wing of a British 
regiment is stationed here A branch railway connects it 
at Thazi station with the Rangoon-Mandalay line, and continues 
westward to its terminus on the Irrawaddy at Afymgyan 

The division includes the districts of Meiktila, Kyaukse, 
Yamethin and Myingyan, with a total area of 10,852 sq m , 
and a population (1901) of 992,807, showing an increase of 
10 2 % in the precedmg decade, and giving a density of 91 
inhabitants to the square mile All but a small portion of the 
division lies in the dry zone, and cultivation is mainly dependent 
on irrigation 

MEILHAC9 HENRI (1831-1897), French dramatist, was 
born in Pans on the 21st of February 1831, and while a young 
man began writmg fanciful articles for the newspapers anci 
vaudevilles for the theatres, in a vivacious boulevardier spirit 
which brought him to the front About i860 he met Ludovic 
Halcvy, and the two began a collaboration in writing for the 
stage which lasted for twenty years An account of their 
work IS given under Halevy Meilhac wrote a few pieces 
with lesser collaborators In t888 he was elected to the 
Academy He died at Pans in 1897 

MEINBERG, a village and watering-place of Germany, in 
the principality of Lippe Detmold, situated m a pleasant valley 
under the leutoburger Wald, 12 m SF from Detmold by the 
railway to Altenbcken Pop (1905), 1300 The waters of 
Meinberg, which attract annually about 1200 visitors, are 
sulphur sprmgs, and are used for cJnnking, bathing and inhala- 
tion They became known in the i8th century 

btc Gilbert and Meissner, Had Meinberq iind seme hurmtUel 
(Berlin, 1902) 

MEINEKE, JOHANN ALBRECHT FRIEDRICH AUGUST 

(1790-1870), German classical scholar, was born at boest in 
Westphalia on the 8th of December 1790 After holding 
educational posts at jenkau and Dtinzig, he was director of 
the Joadiimsthal gymnasium in Berlin from 1826 to 1856 
He died at Berlin on the 12th of December 1870 He was 
distmguished in conjectural criticism, the comic writers and 
Alexandrine poets being his favourite authors 

Hib most iin|sortant works are Graecorum comteorum Jragmenta 
(1839-1857, the first volume of which contains an essay on the 
development of Greek comedy and an account of its chief icpr< 
scntatives) Arisloph incs (i860) Analecta alexandnna (18 j3, 
containing the fragments of Rhianus, Luphorion, Alexander of 
Aetoha, and Pirthenius), CalUmachus (iHtn) I hcoentus, Bion, 
Moschus (3rd ed , 1856) Alciphron (1853) Strabo (2nd ed , 18OO) 
and Vtndtciae strabonianac Stobaeus (1855-1863) ^thcnacus 

(1858-1867) bee monographs by F Ranke (1871), H Sauppe (1872), 
and F Forstemann m Allgemeine deutsche Biographie^ XXI (1885) 
also Sandys, //ts^ Clas’i bchol (1908), lu 117 

MEININGEN, a town ol Germany, lapital of the duchy of 
Saxe-Meimngen, romantically situated m forests on the right 
bank of the Werra, 40 m b of Fiscnach by rail Pop (1905), 
15,989 It consists of an old town ancl several handsome 
suburbs, but much of the former has been rebuilt since a lire 
in 1874 Ihe chief building is the Elisalicthenburg, or the 
old ducal palace, containing several collections, it was built 
mainly about 1680, although part of it is much older Other 
buildings are the Henneberger Haus with a collection of antiqui- 
ties, and the town church, with twin towers, built by the emperor 
Henry II m the nth (cntury The theatre enjoyed for many 
years (1875-1890) a European reputation for its actors and 
scenic effects The English garden, a beautiful public park, 
contains the ducal mortuary chapel and several monuments, 
including busts of Brahms and Jean Paul Richter 

Meiningen, whuh was subject to the bishops of Wurzburg 
(1000-1542), came into the possession of the duke of Saxony 
in 1583, having m the meantime belonged to the counts of 
Henneberg At the partition of 1660 it fell to the share of 
Saxe-Altenburg, and m 1680 became the capital of Saxe- 
Meiningen 

See E Ddbner, Bausteine m etney Geschichte der Stadt Meimngen 
(Meiningen, 1902) 
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MEIR, Jewish rabbi of the 2nd century, was born in Asia 
Minor and according to legend was a des( endant of the family 
of Nero He was the most notable of the disciples of Aqiba 
(qv)f and after the Hadrianic repressions of a d 135 was 
instrumental in refound ing the Palestinian schools at Usha 
Among his teachers was also Elisha ben Abuya {q v ), and 
Meir continued his devotion to Elisha after the latter s apostasy 
lie IS said to have visited Rome to rescue his wife’s sister 
His wife, Beruriah, is often cited in the lalmud as an exemplar 
of generosity and faith She was i daughter of the martvr 
Hananiah ben feradion On one occasion Meir, who had 
been frequently troubled by his ungodly neighbours, uttered 
a prayer for their extinction “ Nay,” said Beruriah, “ it is 
written (Ps civ 35) let sins be blotted out, not sinners”, 
whereupon Mcir prayed for the evildocis’ conversion But 
she IS best known for her conduct at the sudden death of her 
two sons It was the Sabbath, and Meir returned home towards 
sunset He repeatedly asked for the children, and Beruriah, 
after parrying his question, said “ Some time ago a precious 
thing was left with me on trust, and now the owner demands 
its return Must I give it baik ? “ How can you question 

It ” rejoined her husband Beruriah then led him to the bed 
whereon were stretched the bodies of the children Meir burst 
into tears But the wife explained that this was the trctisure 
of whuh she had spoken, adding the text from Job “The 
I ord gave and the I^rd hath taken away , blessed be the name 
of the Lord ” Mcir himself was the author of many famous 
sayings “ Look not to the flask, but to its contents Many 
a niw vessel contains old wine, but there arc old casks which 
do not contain even new wine ” “ Condole not with a mourner 

while his dead is laid out before him ” “ Man cometh into 

the world with closed hands as though claiming the ownership 
of all things, but he departeth hence with hands open and 
limp, as if to show that he taketh naught with him ” “ What 

Go(J does IS well done ” “ The tree itself supplies the handle 

of the axe which cuts it down ” His wisdom was proverbial, 
and to him was in particular assigned an intimate acquaintance 
with fables, and he is reported to have known 300 Fox-Fables 
“ With the death of Ralibi Mcir,” says the Mishnah (Sc;/a ix 15), 
“ Fabulists ( eased to be ” 

Meir’s wide sympathies were shown in his inclusion of all 
mankind in the hopes of salvation (Sifra to Leviticus xviii 
5) lie was certainly on friendly terms with heathen s( holars 
Meir contributed largely to the material from which finally 
emerged the Mishnah His dialectic skill was excessive, and 
it was said jestingly of him that he could give 150 reasons to 
prove a thing c lean, and as many more to prove it unclean 
His balanced judgment fitted him to carry on Aqiba’s work, 
sifting and arranging the oral traditions, and thus prepinng 
the ground for the Mishnaic Code 

Meir left Palestine some time before his dcith, owing to 
disagreements between him and the Patriarch He died in 
Asia Minor, but lus love for the Holy T and remained dominant 
to the last “ Bury me,” he said, “ by the shore, so that the 
sea which washes the land of my fathers may touch also my 
bones The tomb shown as that of Meir at Tiberias is 
inauthentic 

See Bachcr, Agada der Tannaiten, vol ir ch i , Graetz, History of 
the Jews (Lng trans), vol ir ch xvi , Jewish Encyclopedia (whence 
some of the above cited sayings arc quoted), viii 432-435 On 
Mcir s place m the history of the fable, sec J Jacobs, Ihe Fables of 
Aesop, i III, <Scc (see Index sv) (I A ) 

MEIR OF ROTHENBURG {c 1215-1293), German rabbi and 
I poet, was born in Worms c 1215 He played a great part in 
organizing the Jewish communal life of the middle ages In 
1286 for some unknown rca on he was thrown into prison in 
Alsace, where he remained until his death in 1293 Ills friends 
offered to find a ransom, but he declined the suggestion, fearing 
that the precedent would lead to extortion in other cases^ 
He wrote glosses to the Talmud (tosaphot) and many Responsa 
of the utmost value for historical research Through his disciples 
Asher ben Yehiel and Mordecai ben Hillel, Meir exercised much 
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influence on subsequent developments of Judaism He was 
also a liturgical poet of considerable merit* One of his finest 
elegies is translated into I nglish in Nma Davis’s Songs of Extle 
Sec L Gmzbtrg, Jewish hncyclopedta, viii 437-440 (I A ) 
MEIRINGEN, the principal \ illage in the H«isle (or the upper 
Aar) valley in the Swiss canton of Bern It is built at a height 
of 1969 ft on the nght bank of the Aar and on the level floor of 
the valley, but is much exposed to the south wind (or Fohn) 
and has several times been m great part destroyed by fire (1632, 
1879 and 1891) It has 3077 inhabitants, all Germm>speaking 
and Protestants The parish (hunh is ancient, and above 
It are the ruins of the medieval castle of Resti Meirmgcn is 
frequented hy travellers in summer as it is the meeting-point 
of many routes from Interlaken by the lake of Bricnz and 
Brienz, from Lik erne by the Brunig railw ly (28 m ) from 
Engelberg by the Jodi Pass (7267 ft ), from the upper Valais 
by the Grimsel Pass (7100 ft), and from Grindclwald by the 
Great Scheidegg Pass (6434 ft ) Many waterfalls descend 
the hill-sides, the best known being the Reichcnbach and the 
Alpbach, while the great gorge puned by the Aar through 
the limestone barrier of the Kirchet is remaikable The villige 
and valley belonged of old to the emperor, who in 1234 ga\e 
the advowson to the Knights of St Lazarus, by whom it was 
sold in 1272 to the Austin Canons of Interlaken, on the sup- 
pression of whom in 1528 it passed to the state In 1310 the 
emperor mortgaged the vilky to the lords of Weissenburg, 
who sold It in 1334 to the town of Bern (W A B C ) 

MEISSEN, a town of Germany, in the kingdom of Saxony, 
on both banks 0^ the Elbe, 15 rr N W from Dresden, on the 
railway to T^eipzig vn Dobeln Pop 32,336 The old 

town lies on the left bank of the river, between the streams 
Meisse and Triebisch, and its irregular hilly site and numerous 
fine old buildings mike it picturesque Most of its streets 
are narrow and uneven Ihe cathedral, one of the finest early 
Gothic buildings in Germany, stands on the S( hlossberg, t6o ft 
above the town It is said to have been founded by the emperor 
Otto the Great, but the present building was begun in the 1316 
century and was completed about 1430 Here arc tombs of 
several rulers and princes of Saxony, induding those of Albert 
and Frnest, the founders of the two existing branches of the 
Saxon house The cathedral also contains works by Peter 
Vischer and Lucas Cranach and several other interesting monu- 
ments A restoration, including the rebuilding of the two 
towers, was carried out m 1903-1908 Adjoining the cathedral 
IS the castle, dating from 1471-1483, but restored and named 
the Albrechtsburg about 1676 Another restoration was 
undertaken after i860, when a series of historical frescoes was 
painted upon its walls A stone building of the 13th centurv 
connects the Schlossbcrg with the Afraberg, which owes its 
name to the old i onvc nt of St Afra The convent w as suppressed 
by Duke Maurice in 1343, him converted into 

a school (the lursten Schule), one of the most renowned 
classical schools in Germany, which counts Lessing and 
Gcllert among its former pupils Other public buildings of 
mtertst arc the town-hall, built in 1479 and restored in 
1875, fine town church, called the hrauenkirrhc or 

Manenkirchc , the Nikolaikirchc and the Afrakirchc Ihe 
iranciscan church is now used as a museum of objects 
connected with the histor> of Meissen Since 1710 Meissen 
has been the seat of the manufacture of Dresden china Pill 
i860 the royal porcelain factory was in the Albrechtsburg, 
but in that year it was transferred to a large new building in 
the Triebi^ital, near the town Meissen also contains iron 
fountoesfWc tones for making earthenware stoves and pottery, 
y<l |jp|i|^ ffll#ties, breweries and tanneries A considerable trade 
wftSrfed on in the wine produced in the surrounding vineyards, 
other industries are spinning and weaving 
Meissen was founded about 920 by Henry the Fowler (see 
Meissen, Margraviate) From 968 to 1581 Meissen was the 
seat of a Ime of bishops, who ranked as princes of the empire 
During the 15th century the town suffered greatly from the 
Hussites^ and it was captured by the impenal troops during 


I the war of the league of Schmalkalden, and agam in the Thirty 
Years’ War In 1637 it suffered much from the Swedes, and 
m 1745 it fell mto the hands of the Prussians The bridge over 
the Elbe was destroyed by the French m 1813, and again by 
the Saxons m June 1866 in order to impede the march of the 
Prussians on ‘Dresden Colin on the right bank of the Elbe 
was incorporated with Meissen in 1901 

See Rdiihard, Die Stadt Meissen, thre Merkwurdigkeiten (Meissen, 
1829) I oosc, Alt Meissen in Btldtrn (Meissen, 1889) jaschke, 
Meissen und seme Kirchtn (Leipzig, 1902), and Gcrsdoif, Uvkunden- 
buck der Stadt Meissen (Leipzig, 1873) 

MEISSEN, a German margraviate now merged in the kingdom 
of Saxony Ihc mirk of Meissen was originally a district 
centring round the castle of Meisscn or Misma on the Middle 
Elbe , which was built about 920 by the Germ in king Henry I , 
the Fowler, as a deknie against the Slavs After the death 
of Gcro, margrave of the Sixon cast mark, m 965, his territory 
was divided mto five marks, one of which was called Meissen 
In 983 the emperor Otto III bestowed the office of margrave 
upon Ekkard I , margrave of Merseburg, and the district com- 
prising the marks of Meissen, Merseburg and Zeitz was generally 
known as the mark of Meissen In 1002 Ekkard was succeeded 
by his brother (junzelin, and then by his sons Herniinn I and 
Fkkard TT Under these margraves the 11 ea of the mark 
was further inireascd, but when Fkkard TT died in 1046 it 
wis divided, and Meissen proper was gnen sueeessively to 
William and Otto, counts of Weimar, and Egbert iJ , count of 
Brunswick Egbert was a rival of the emperor Ilcnr^ IV 
and died under the imperial ban in 1089, when Meissen was 
bestowed upon Henry I eount of Wettm, whose mother was 
a sister of the margrave Fkkard II Henix , who already ruled 
lower Lusatia and the new and sruallci Saxon cast mark, was 
succeeded in 1x03 by his cousin Thimo, and in 1104 by his son 
Henry II , whose ( laim on the mark w\as contested by Thimo s 
son Conrad When Henry died without issue in 1123 Meissen 
was given hy the empcior Henrv V to Hermann II , count 
of Wintzenburg, but, lenewing his claim, Conrad won the 
support of Lothair, duke of Saxony, afterwards the empiroi 
Lothair II, and obtained possession in 1130 Conrad, called 
the C^ircat, extended the lioundanes of Meissen before abdicating 
in 1136 m favour of his son Gtto, known as the Ruh Otto 
appointed his younger son Die trie h as his suceessor and was 
attacked ind taken prisoner by his elder son Albert, but, 
after obtaining his release by older of the emperor Eredenek I , 
he had onl) just renewed the war when he died in 1190 During 
his reign silver mines were opened in the Harz Mountains 
towns were founded, loads were made, and the general condition 
of the country was unproved Otto was succeeded by his 
sun Albert, called the Proud, who was engaged in waifare 
with his brother Dietrich until hes death in 1195 Albert 
left no children, Meissen was seized by the emperor Henry VI 
as a vacant fief of the empire , but Dietne h, called the Oppressed, 
secured the mark after Henry’s death in 1197 Dietrich married 
Jutta, daughter of Hermann I, landgrave of Thuringia, and 
was succeeded in 1221 by his infant son Henry, surnamed 
the Illustrious, who on arriving at maturity obtained as 
reward for supporting the emperor Erederick II against the 
pope a promise to succeed his unde, Henry Raspe IV , as land- 
grave of Iliunngia In 1243 Henry’s ^on Albert was betrothed 
to Margaret, daughter of ETederuk IT , and Pleissnerland, 
a district west of Meissen, was added to his possessions Having 
gmned Thuringia and the Saxon palatinate on his uncle’s death 
in 1247, he granted sections of his lands to his three sons in 
1265, but retained Meissen A series of family feuds followed 
His second son Dietrich died m 1285, and on Henry’s own 
death m 1288 Meissen was divided between his two remaining 
sons, Albert (called the Degenerate) and Frederick, and his 
grandson Frederick Tutta, the son of Dietrich Albert was 
engaged in struggles with his three sons, who took him prisoner 
in 1288, but he was released the following year by order of the 
German king Rudolph I About this time he sold his portion 
of Meissen to his nephew Frederick Tutta, who held the title 
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of margrave and ruled the greater part of the mark until his 
death in 1291 Albert’s two remaining sons, Frederick and 
Dietrich or Diezmann, then claimed Meissen, but it was seized 
by King Adolph of Nassau as a vacant fief of the empire, 
and was for some time retained by him and his successor King 
Albert 1 In the course of constant efforts to secure the mark 
the brothers Fredcri( k and Dietrich dc feated the troops of 
king Albert at Lucka in May 1307 and secured partial possession 
of their lands In this year Du Inch died and Frederick became 
reconciled with his father, who, after nnouming his claim on 
Meissen for a yearly payment, died m 1314 Having obtained 
possession of the greater part of the mark, Frederick was invested 
with It by the German king Henry Vil in 1310 During these 
years the part of Meissen around Dresden had been in the 
possession of Frcdcru k, yoiingtst son of the margrave Henry the 
Illustrious, and when he died in 1316 it came to his nephew 
hredtrick About 1^12 Fredcru k, who had become involved 
m a dispute with Waldemar, margrave ot Brandenburg, over 
the possession of lower Lusatia, was taken prisoner Sur- 
rendering lower Lusatia he was released, but it was only 
after Waldemar’s death in 1319 that he obtained undisputed 
possession of Meissin fredcru k, who was surnamed the 
Pcaeelul, died in 1^2;, and was followed as margrave by his 
son Frederick TI , called the (irave, who added several (ountus 
to his mhentahee Fiom this litter hrcdtriek s death in 1349 
until 1 581 the lands of the family were ruled by his three sons 
jointly, but after the death of his eldest son Frederick 111 
in 1381 a division was made bv which ^^c issen ft 11 to his youngest 
son William T In 1407 William was succeeded by his nephew 
Frederick, called the Warlike, who in 1423 received from the 
emperor Sigismund the electoral duchy of Saxe- Wittenberg 
Ihe mark then bcLame merged in the duchy of Saxony, incl 
at the paitition of 1485 fell to ihe Albcrtine line As Meissen 
was relieved from the attacks of the Slavs by the movement 
of the German boundary to the east, its prosperity inci cased 
Many towns were founded, among which were Dresden, Leipzig 
and Freiburg, Chemnitz began its textile industry , and ilthough 
the conditicjn of the peas ints was wretched, that of the townsmen 
was improving The discoveiies of silver brought great wealth 
to the margraves, but they resorted at times to bedeSj which 
were contributions from the nobles and ecclesiastics who met 
m a kind of diet During this period the mark of Meissen 
lay on both banks of the Flbe, and stretched from Bohemia 
to the duchy of Saxe-Wittenberg, embracing an iirea of about 
3000 s(| m 

See O I\)sse, Die Mark^rafcn von und das Ham \\ ittin 

(Idpzig i8bi) F W [\iimd.T\\\, (jtSLhuhie Htinnch^ dtb erlauchten 
Mar/igrafen zu Meissen (Dresden, i845-i84()), C F von Posciii- 
Klctt /wr Gc^chichte dev Verfas^ung dtr MavKgrafschaft Metbsen im 
/,» Jahrhundert (Li ^ \\so Urhundtn dev MarKgraft n 

von Meissen una 1 undgrafen von Thunngen, tclitcd by J G Gtrsdorl 
(Leipzig, 1864) and H B Meyer, / 7 o/ und ZtntyalvirtvaUung der 
Wettincr (Leipzig, 1902) 

MEISSONIER, JEAN LOUIS ERNEST (1815-1891), French 
painter, was born at I yons on the 21st of lebruary 1815 hrom 
his schooldays he showed a taste for painting, to which some early 
sketches, dated 1823, bear witness After being placed with 
a druggist, he obtained leave from his parents to become an 
artist, and, owing to the reeommcncUtion of a painter named 
Potier, himself a second class Prix dc Rome, he was admitted 
to Leon Cognict’s studio He paid short visits to Rome and 
to Switzerland, and exhibited m the bilon of 1831 a picture 
then called “ Les Bourgeois hlamandia ” (“Dutch Burghers ”), 
but also known as “ The Visit to the Burgomaster,” subsequently 
purchased by Sir Richard Wallace, in whose collection (at 
Hertford House, T ondon) it is, with fifteen other eJcamplcs 
of this punter It was the first attempt m France m the 
particular genre which was destined to make Meissonier famous 
microscopic punting — miniature m oils Working hard for 
daily bread at illustrations for the publishers — Curmcr, Hetzel 
and Dubocher — he also exhibited at the Salon of 1836 the 
“ Chess Player ” and the “ Errand Boy ” After some not very 
happy attempts at religious painting, he returned, under the 


influence of Chenavard, to the class of work he was boin to 
excel m, and exhibited with much succ ess the “ Game of Chess ” 
(1841), the ‘Young Man playing the Cello” (1842), “ Ihe 
Painter m his Studio ’ (1843), “ The Cmard Room,” the “ \oung 
Man looking at Drawings,” the “ Game of Picpiet ” (1845), 
and the “ Gimc of Bowls ” — works which show the finish and 
certainty of his technique, and assured his success After 
his “ Soldiers ” (1848) he began “ A Da> m June ’ which was 
never finished, and exhibited ” A Smoker ’(1849) and “Bruos” 
(“Les Bravi,” 1852) In 1833 he touched the highest maik 
of his achievement with ‘ Ihe Gamblers ” and “ The Quarrel ’ 
(“ La Rixe ’ ), which was presented bv Napoleon HI to the 
Fnglish Court His triumph was sust lined at the Salon ol 
1857, when he exhibited nine pictures ind drawings, among 
them the “Young Min of the lime of the Rcgcn(y,” “ Ihe 
Painter,” “Ihe Shoeing Smith,” “The Musician,” and “A 
Reiding at Diderots” To the Snlon of i86t ho ‘^ent “The 
Emperor at Solfeiino,” “ V Shoeing Smith,’ “A Musician,” 
“ A Painter,” and “ M loins hould , to that of 1864 mother 
version of “ Ihe Lmperor at Solfermo ” and “18x4 ’ He 
subsequently exhibilecl “ A Gamblers’ Quarrel ” (1865), 

‘ Desaix and the Aimy of the Rhine” (1867) Mcissonu 1 
woiked with elaboiatt care and a scrupulous observation of 
nature Some of his works, is for instance his “ 1807, ’ remained 
ten veais in course of execution lo the great Exhibition 
of 1878 he eontiibutcd sixteen pictures the portrait of 
Alexandre Dumas which had been seen at the Salon of 1877, 
‘ Cuirassiers of 1803,” “ A Venetian Painter,” ‘Moreau ind his 
Staff before Hohtnlmden ” .1 “ Portrait of a Ladv,” the “ Road 
to La Sallee,” ‘ Ihe 1 wo Iricnds, ’ “ Ihe Outpost of the Grand 
Guard,” “ A Scout,’ and “ Dictating his Memoirs ” Thence- 
forward he exhibited less in the Salons, and sent his work to 
smaller exhibitions Being chosen president of the Great 
N itional Exhibition in 1883, he was represented there by such 
works as “ Ihc Pioneci,’ ‘ Ihc Army of the Rhine,’ “ ihe 
Arrival ot the (mests,” and “ Saint Mark ” On the 24th of May 
1884 an exhibition was openc d at the Petit Galler} of Meissonier’s 
collected works, including 146 examples As president of the 
jury on punting at the Exhibition exf 1889 he contributed some 
new pictures In the following \ ear the New Salon was formed 
(the N itional Societv of Tine Arts) and Meissonier was president 
He exhibited there m 1890 his picture “ 1807 ”, ancl in 1891, 
shortly after his death, his ‘ Barrit ide ” was displayed there 
A less well-known class ot work thin his painting is a series 
of etchings “ The Last Supper,” “ ihe Skill of Viiillaume 
the Lute Pliyer ’ “ ihe Little Smoker,” “ Ihe Old Smoker,” 
the “ Preparations for a Duel, ’ “ Anglers,” “ Troopers,” 
“ ihc Reporting Serge mt, ’ and “ Polichinelle,” in the Hertford 
House collection He also tried lithogr xjihv, but the prints 
are now stare civ to be found Of ill the punters of the century, 
Meissonier w.is one of the most fortiinite in the matter of 
pi>mcnts His “ ( iiirissurs, ’ now in the 1 ite due cTAumale s 
collection at Cluntillv, was bought from the artist for /io,ooo, 
sold at Brussels ior £11 000, and finally resold for £16,000 
Besides his genie portraits he painted some others those 
of “ Doctor Lefevre,” of “ ( henavard ” of “ Vanderbilt,” 
of “ Doctor Gu)on,” and of “ Stanford ” He also collaborated 
with the painter hr me;* us in a pic ture of “ 1 he Park it St ( loud ” 
In 183S Meissonier mirricd the sister of Af Steinheil, i painter 
Meissonier was attached bv Napoleon III to the impend 
staff, and accompanied him during the campugn m Italy and 
at the beginning of the war in 1S70 During the siege of Pans 
in 1871 he was colonel of a marching regiment In 1840 he 
was awarded a third-el iss med d, a second cl iss medal in 1841, 
first-class mcdxls in 184 1 and 1844 and medals of honour at 
the great exhibitions In 1846 he was appointed knight of 
the Legion of Honour and promoted lo the higher grades in 
1856, 1867 (June 2c;), and 1880 (July 12), receiving the 
Grand Cross m 1889 (Oct 29) He nevertheless cherished 
certain ambitions which remained unfulfilled He hoped to 
become a professor at the Fc olc des Beaux Arts, but the appoint- 
ment he desired was never given to him On various occasions, 
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too, he aspired to be chosen deputy or made senator, but he 
was not elected In i86i he succeeded Abel de Pujol as member 
of the Academy of Fine Arts On the occasion of the centenary 
festival m honour of Michelangelo in 1875 delegate 

of the Institute of h ranee to Florence, and spoke as its represen- 
tative Meissonicr was an admirable draughtsman upon wood, 
his illustrations to Les Contes Remois (engraved b} Lavoignat), 
to Lamartine’s Fall of an Angel, to Paul and Virginia, and to 
The French Painted by Themselves being among the best known 
The leading engravers and etchers of b ranee have been engaged 
upon plates from the works of Meissonier, and many of these 
plates command the highest esteem of collectors Meissonier 
died m Pans on the 21st of January 1891 Ills son, Jean 
Charles Meissonier, also a painter, was his father’s pupil, and 
was admitted to the Legion of Honour in 1889 

See Alexandre, Histotre de la peintuve mtlitaire en France (Pans, 
1891) Laurens, Notice sur Meissonier (Pans, 1892) Gr6ard, Meis 
sonier (Pans and London, 1897), 1 G Dumas, Maitres modernes 
(Pans, 1884), Ch Eormcntin, Metssonur, sa vie —son ceuvre (Pans, 
1901)# J W MolUtt Illustrated Biographies of Modern Artists 
Meissonier (London, 1882) (H Fr ) 

MEISSONIER, JUSTE AURfiLE (1695-1750), French gold- 
smith, sculptor, painter, architect, and furniture designer, 
was born at Tin in, but became known as a worker in Pans, 
where he died IIis Italian origin and training were probably 
responsible for the extravagance of his decorative style He 
shared, and perhaps distanced, the meretricious triumphs 
of Oppenard and Germain, since he dealt with the Baroque 
in Its most darmg and flamboyant developments Rirely 
does he leave a foot or two of undccoratcd space, the effect 
of the whole is futile and fatiguing It was because Meissonier 
carried the style of his day to its extreme that he acquired 
so vast a popularity Like the English brothers Adam at 
a later day he not only as architect built houses, but 
as painter and decorator covered their internal walls, he 
designed the furniture and the candlesticks, the silver and 
the decanters for the table, he was as ready to produce a 
snuff-box as a watch ense or a sword hilt Not only in 
France, but for the nobility of Poland, Portugal and other 
countries who took their fashions and their taste from Pans, 
he made designs, which did nothing to improve European 
taste Yet his achievement was not wholly without merit 
His work in gold and silver plate was often graceful and some- 
times bold and original He was least successful in furniture, 
where his twirls and convolutions, his floral and ro( aille motives 
were conspicuously offensive He was appointed by Louis XV 
Desstnateur de la chambre et du cabinet du rat , the post of 
designer pour les pompes funebres el galanies was also held along 
with that of Orfivre du rot 

For our knowledge of his work we are considerably indebted 
to his own Ixioks of design Livre d orne^nents en trente pieces, 
Ltvre d orfivrene d iglise en six pUces, and Ornenunts de la carte 
chronologique 

MEISTERSINGER (Ger for “ master-singer ”), the name 
given to the German lyric poets of the 14th, i«5th and i6th 
centuries, who carried on and developed the traditions of the 
medieval Minnesingers (qv) These singers, who, for the most 
part, belonged to the artisan and trading classes of the German 
towns, regarded as their masters and the founders of their 
gild twelve poets of the Middle High German period, among 
whom were Wolfram von Eschenbach, Konrad von Wurzburg, 
Reinmar von Zweter and PTauenlob The last mentioned 
of these, Frauenlob, is said to have established the earliest 
Meistersmger school at Mainz, early in the 14th century This 
IS only a tradition, but the institution of such sc hools originated 
undoubtedly in the upper Rhine district In the 14th century 
there were schools at Mainz, Strassburg, Frankfort, Wurzburg, 
Zurich and Prague, in the 15th at Augsburg and Nuremberg, 
the last becoming in the following century, under Hans Sachs, 
the most famous of all By this time the Meistersmger schools 
had spread all over south and central Germany, and isolated 
gilds were to be found farther north, at Magdeburg, Breslau, 
Gorlitz and Danzig 


Each gild numbered various classes of members, ranging 
from beginners, or Schuler (corresponding to trade-apprentices), 
and Schulfreunde (who were equivalent to Gesellen or journey- 
men), to Meister, a Meister being a poet who was not merely 
able to write new verses to existing melodies but had himself 
invented a new melody Ihe poem was technically known as 
a Bar or Gesetz, the melody as a Ton or Weis llie songs 
were all sung m the schools without accompaniment Ihe 
rules of the art were set down in the so-called Tabulatur or 
law-book of the gild The meetings took place either in the 
Rathaus, or town hall, or, when they were held — as was usually 
the case — on Sunday, ip the church, and three times a year, 
at Easter, Whitsuntide and Christmas, special festivals and 
singing competitions were instituted At such competitions, 
or Schulstngen, judges were appointed, the so-called Merker, 
whose duty it was to criticize the competitors and note their 
offences against the rules of the Tabulatur 
The literary value of the Meistersmger poetry was hardly 
in proportion to the large part it played in the life of the German 
towns of the 15th and i6th centuries As the medieval lyric 
decayed, more and more attention was given to the externals 
of poetic composition, the form, the number of syllables, the 
melody, and it was such externals that attracted the interest 
of these burgher-poets Poetry was to them a mechanical 
irt that could be learned by diligent application, and the 
prizes they had to bestow were the rewarcis of ingenuity, not 
of genius or inspiration Consequently we find an extraordinary 
development of strophic forms corresponding to the many new 
“tones ’’which every Meistersmger regarciecl it as his duty to 
invent — tones which bore the most remarkable and often ridi- 
culous names, such as Gestreiftsajranblumletnweis, Fetid achsweis, 
Vtelfrasswets, geblurnte Paradieswets, &c Ihe verses were 
adapted to the musical strophes by a merely mechanical 
counting of syllables, regardless of rhythm or sense The mean- 
ing, the sentiment, the thought, were the last things to which 
the Meistersmgcrs gave heed At the same time there was 
a certam healthy aspect m the cultivation of the Meistergesang 
among the German middle classes of the 15th and ifith centuries, 
the Meistersmger poetry, if not great or even real poetiy, had 
-especially in the hancls of a poet like Hans Sachs — many 
germs of promise for the future It reflected without exaggera- 
tion or literary veneer the faith of the German burgher, his 
blunt good sense and honesty of purpose In this respect it 
was an important factor m the rise of that middle-c lass literature 
which found its most virile expression in the period of the 
Reformation The Meistergesang reached its highest point 
in the i6th century, and it can hardly be said to have outlived 
that epoch, although the traditions of the Meistersmger schools 
lingered m south German towns even as late as the 19th century 
Specimens of Meistc r inger poetry will be found in various 
collections, such as J J t^rres, Altdeutsche Volks und Meisterlieder 
(1817) K Bartsch, Meisterlieder der holmarer Handschrift (Publ 
of the btuttgart Verein, vol Ixviii , 1862) Of the older 

sources of inform ition about the Meistersmger the most important 
are Adam Puschmann, Grundlicher Bencht des deutschen meister- 
gesangs zusamt der labulatur (1571, reprinted in W Braunc's 
Neudrucke deutscher Liter aturwerke des j 6 und jy Jahrh , 73, 1888), 
and J C Wdgcnseil, De civitate noribergenst (1697) bee further 
J C»rimm, Vber den altdeutschen Meistergesang (1811) F Schnorr 
von Carolsfeld, Zur Geschichte des deutschen Meistergesangs (1872), 
R von Liliencron, Vber den Inhalt der allgemeinen Btldung in der 
Zett der Scholastik (iSy 6 ) G Jacobsthal, “ Die musikalische Bildung 
der Meistersmger' (Zeitschrift fur deut Altertum,xx , i 8 y 6 ) , O Lyon, 
Minne- und Meistergesang (1882), K Mcy, Der Meistergesang in 
Geschichte und hunst (1892) The art of the Meistersingers has been 
immortalized by Richard Wagner m his music drama, Die Meister- 
singer (1868) (J G R) 

MEKONG, or Me Nam Kong (pronounced Kawng), sometimes 
known as the Cambodia River, the great river of Indo-Chma, 
havmg its origin m the Tibetan highlands It is the third or 
fourth longest river m Asia iwid the seventh or eighth m the 
world It IS about 2800 m in length, of which 1200 flow through 
portions of the Chinese Empire and Tibet and 1600 through 
French territory Its sources are not definitely settled, but it 
IS supposed to rise on the slopes of Dza-Nag-Lung-Mungm about 
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33^ N , 93^ E , at an altitude of 16,700 ft above sea-level 
Throughout the greater part of its course in Tibet, where it is 
called the Dza-Chu, it flows south-eastwards to Chiamdo, on the 
great east and west caravan route from China to Lhasa At 
this point it IS about 10,000 ft above sea-level From here 
It flows southwards through little-known mountain wastes 
Below Dayul in lat 29° it is known by the Chinese name of 
Lantsan Kiang For the next 300 m of its course the Lantsan 
Kiang, or, as it soon becomes known among the Thai peoples 
inhabiting its rugged valley, the Mekong, is very little known to 
us The river flows beneath bare and rocky walls A few scat- 
tered villages of Lusus and Mosses exist in this region , there is 
no trade from north to south In 25® t 8' N the lali-Bhamo 
caravan route, described by Colborne Baker, crosses the river 
by one of those iron suspension bridges which are a feature of 
Yun-nan, at a height of 4700 ft above sea-level From this 
point to Chieng or Keng Hung, the head of the old confederacy 
of the Sibsawng Punna or Twelve States, it is little known, the 
fact that it falls some 900 ft for ca(h degree of latitude indi- 
cates the character of the river Under the provisions of the 
Anglo-French agreement of January 1896, from the Chinese 
frontier southwards to the mouth of the Nam Ilok the Mekong 
forms the frontier between the British Shan States on the west 
and the territories acquired from Siam by France in 1893 
the treaty of 1893, point southwards to about 13® 30' N 

it IS also the frontier between French Indo-China and Siam, 
and a zone extended 25 kilometres inland from the right bank, 
within which the Siamese government agreed not to construct 
any fortified port or maintain any armed force This 25 kilo- 
metre neutral zone w\s abolished in 1905 when France surren- 
dered Chantabun to the Siamese, who in their turn ceded the 
port of Krat and the provinces of Melupre and Bassac , together 
with various trading concessions to France on the right bank 
of the Mekong Below the Siamese Shan town of Chieng Sen 
the river takes its first great easterly bend to Luang Prabang, 
being joined by some important tributaries Ihis portion is 
obstructed by rapids The country is mountainous, and the 
vegetation of the lower heights begins to assume a tropical 
aspect ’l^rom Luang Prabang the river cuts its way southwards 
for two degrees through a lonely jungle country among receding 
hills of low elevation From Chieng Khan the river again turns 
eastwards along the i8th parallel, forcing its way through its 
most serious rapid-barrier, and receiving some important tribu- 
taries from the highlands of Tung Chieng Kum and Chieng 
Kwang, the finest country in Indo-China In 104° L the river 
resumes a southerly course through a country thinly peopled i 
At Kemarat (16® N ) the fourth serious rapid-barrier occurs, 
some 60 m in length, and the last at Khong in 14° N From i 
here to its outfall in the China Sea the river winds for some I 
400 m through the French terntories of Cambodia and Cochin j 
China, and to its annual overflow these countries owe their ! 
extraordinary fertility The French have done muc h to render j 
the river navigable Steamers ply regularly from Saigon through 
Mytho to Pnompenh, and launches proceed from this place, 
the capital of Camboclia, to the Preapatano rapids, and bey one! 
this a considerable portion of the distance to Luang Prabang, the 
journey being finished in native boats (j G be ) 

MELA) POMPONIUS (fl c av 43), the earliest Roman 
geographer His little work (De situ orbts Itbn III ) is a mere 
compendium, occupying less than one hundred pages of ordinary 
print, dry in style and deficient in method, but of pure Latinity, 
and occasionally relieved by pleasing word-pictures Except- 
ing the geographical parts of Pliny’s Histona naturahs (where 
Mela IS cited as an important authority) the De situ orbts is the 
only formal treatise on the subject in classical I atm Nothing 
IS known of the author except his name and birthplace — the 
small town of Tmgentera or Cingentera in southern Spain, on 
Algeciras Bay (Mela 11 6, § 96, but the text is here corrupt) 
The date of his writing may be approximately fixed by his 
allusion (ill 6 § 49) to a proposed British expedition of the 
reigning emperor, almost certainly that of Claudius in a d 43 
That this passage cannot refer to Julius Caesar is proved by 
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several references to events of Augustus’s reign, especially to 
certain new names given to Spanish towns Mela has ^en 
without probability identified by some with L Annaeus Mela of 
Corduba, son of Seneca the rhetorician, and brother of the great 
Seneca 

The general views of the De situ orbts mainly agree with those 
current among Greek writers from Eratosthenes to Strabo the 
latter was probably unknown to Mela But Pomponius is unique 
among ancient geographers in that after dividing the earth into 
five zones, of which two only were h ibi table, he asserts the existence 
of antu hthone<;, inhabiting the southern temperate zone inaccessible 
to the folk ot the northern temperate regions from the unbearable 
heat of the intervening tomd belt On the divisions and bound 
ancs of l.urope, Asia and Afnca, he repeats Eratosthenes, like all 
classical geographers from Alexander the Great (except Ptolemy) 
he regards the Casjnan Sea as an inlet of the Northern Ocean 
corresponding to the Persian and Arabian (Red Sea) gulfs on the 
south His Indian conceptions arc inftnor to those of some earlier 
Greek writers he follows Eratosthenes in supposing that country 
to occupy the south eastern angle of Asia, whence the coast trended 
northwards to Scythia, and then swc])t round westward to the 
C aspian Sea As usual, he places the Khipaean Mountains and the 
Hyperboreans near the Scythian Ocean In western hurope his 
I knowledge (as was natural in a Spanish subject of Imperial Itome) 

I was somewhat in advance of the Greek geographers He defines 
the western coast line of Spain and Gaul and its indentation by the 
Bay of Biscay more accurately than Eratosthenes or Strabo, his 
ideas of the British IsUs and their position ire also clearer than 
his predecessors' He is the first to name the Orcades or Orkneys, 
which he defines and locates pretty correctly Of northern Europe 
his knowledge was imperfect but he speaks vaguely of a great bay 
( Codanus sinus ") to the north of Germany, among whose many 
islands was one ‘ Codanovia," of preeminent size this nimc 
reappears in Pliny as Scandinavia^' Mela s descnptive method 
IS peculiar and inconvenient. Instead of treating each continent 
separately he begins at the Straits of Cxibraltar, and describes the 
countnes adjoining the south eoist of the Mediterranean, then he 
moves round by Syna and Asia Minor to the Black Sea, and so 
returns to Spain along the noith shore of the Euxine, Propontis, < 5 Lc 
After treating the Mediterranean islands, he next takes the ocean 
littoral — to west, north, east and south successively — from Spam 
and Gaul round to India from Ind a to Persia, Arabia and Ethiopia, 
and so again works back to Sjiain round South Africa Like most 
classical geographers he conctivts the Dark Continent as surrounded 
by sea and not extending very far south 

I he first edition of Mela was published at Milan in 1471 , the first 
good edition was by Vadianus (Basel, 1522), superseded by those 
of Voss (1658), J Gronovius (1685 and 1696), A Gronovius (1722 
and 1728), and Tzschucke (1806-1807), in seven parts (Leipzig, 
the most elaborate of all) G Parthey's (Berlin, 1867), gives the 
best text The Eng trans by Arthur Golding (1585), is famous, 
sec also E H Bunbury, Ancient Geography ^ 11 352-368, and 
D Detlcfsen, Quellen und Forschungen zur alien Gesch und Geog 
(1908) (E H B , C R B ) 

MELACONITE, a mineral consisting of cupric oxide, CuO, 
and known also as black copper ore In appearance it is 
strikingly different from cuprite {qv)ox red ( opper ore, which is 
cuprous oxide Crystals are rare, they belong to the mono- 
clinic, or possibly to the anorthic system, and have the form of 
thin triangular or hexagonal scales with a steel-grey colour and 
brilliant metallic lustre More often the mineral is massive, 
earthy or pulverulent, and has a dull iron-black colour Hence 
the name melacomte, from the Greek /zeXa?, black and xovts, 
dust, which was originally given by F S Beudant in 1832 in 
the form melaconise The crystallized Vesuvian mineral was 
later named tenorite, a name commonly adopted for the species 
The hardness of the cr) stals is 3-4, but the earthy and powdery 
forms readily soil the fingers , the spec grav is 5 q Crystals 
have been found only at Mt Vesuvius, where they encrust lava, 
and in Cornwall The other forms of the mineral, however, 
are common m copper mines, and have resulted by the alteration 
of chalcocite, chalcopynte and other copper ores, on which 
they often form a superficial coating (L J S ) 

MELAMPUS, in Greek legend, a celebrated seer and physician, 
son of Amythaon and Eidomene, brother of Bias, mythical 
eponymous hero of the family of the Melampodidae Two 
young serpents, whose life he had saved, licked his ears while he 
slept, and from that time he understood the language of birds 
and beasts In the art of divination he received instruction 
from Apollo himself To gam the consent of Neleus, king of 
Pylos, to the marriage of his daughter Pero with Bias, Melampus 
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undertook to obtain possession of the oxen of the Thessalian 
prince Iphiclus As Melampus had foretold, he was caught and 
impnsoned, but was released by Phylacus (the father of Iphiclus) 
on giving proof of his powers of divination, and was finally 
presented with the oxen as a reward for having restored the 
virility of the son Mclirnpus subsequently obtained a share in 
the kingdom of Argos in return for having cured the daughters 
of its king Proetus, who had been driven mad for offering resis- 
tance to the worship of Dionysus or for stealing the gold from 
the statue of Hera At Aegosthena in Megara there was a 
sanctuary of Melampus, and an annual festival was held m his 
honour According to Herodotus, he introduced the cult of 
Dionysus into Greece from F/^pt, and his name (“ black foot ”) 
IS probably “a symbolic il expression of his character as a 
Bacchic propitiatory priest ind seer” (Prcller) According to 
the traditional explanation, he was so called from his toot 
having been tanned b> exposure to the sun when i hov In his 
character of physician, he ^\a.s the reputed discoverer of the herb 
melampodium, a kind of hellebore Melampus and Bias arc 
symbolical representatives of dinning and force 

Sec A|K>llorlorus i g, ii, 12, ii 2, 2 Odys<;e\, xv 225 240 
Died Sic IV 68, Ilciodotus u 49 ix 34 P*iusinn,s 11 18, 4 
IV 3, scholiast on Thcociitus in 43 Ovid Mttam xv 325 

C Eckermiun, Melampus und sein (1840) 

Melampus is also the name of the author of a short extant treatise 
of little value on Oiviriation by means of Palpitation {UaKfiut^) 
and Birthmarks ( EAaiwv) It probably dates fiom the time of 
Ptolemy Phil idclphus (3r(l cent uc) Edition by J it Eranz in 
Scriplons physio^notmat veieres (1780) 

MELANCHLAENI (from Gr and “ Black- 

cloaks ”), an ancient tribe to the north of Siythia, probably 
about the modern Ryazan and Tambov (Herodotus iv 106) 
Ihey have been identified with the Fmnish tribes Merja 
(now extinct) and C heremis, now driven north-east on to the 
middle Volga Ihese, till recently, wore black Ihere has 
been confusion between this tnbe and another of the same 
name mentioned by Pliny {N H vi 15) and Ptolemy m the 
Caucasus (t: H M ) 

MELANCHOLY (Or fi€XayxoXi\ from /A<Xa9, black, and 
bile), originally a condition of the mind or body due to a supposed 
excess of black bilt, also this black bile itself, one of the chief 
“humours” of the bexly, which were, according to medieval 
physiology, blood, phlegm, choler and melancholy (see Humour), 
now a vague term for desponding grief From the 17th century 
the name was used of the mental diseise now known as 
“melancholia” (see Insaniu), but without any reference to 
the supposed lausc of it 

MELANCHTHON, PHILIPP (1497 1560), Oeimin theologian 
and reformer, was born at Bretten in Baden on the 16th of 
February 1497 IIis father, George Schwartzerd, was in 
armourer under the Palatinate princes His mother, Barbai i 
Reuter, a niece of Johann Reuchlm, was shrewd, thrifty and 
affectionate' Her father, Job inn Reuter, long burgomaster 
ot Bretten, supervised the education of Phihpp, who was kiught 
first by Johannes Hungariis and then l)> Georg Simler it the 
academy of Pfortzheun Reiuhlin took an mtertst in him, 
and, following a contemporary custom, n imi d him Melan( hthon 
(the Greek form of Sehwart/eid, black earth) In October 
1509 he went to Ileidelbirg, where he took the BA degree, 
afterwards proceeding MA at lubingen ITic only other 
academic distinction he accepted was the BD of Wittenberg 
(1519) He would never consent to become a “ doeU^r,” be- 
cause he thought the title carried with it responsibilities to which 
he felt himself unequal At Tubingen he lived as student and 
teacher for six years, until, on Reuchhn’s advice, the elector of 
Saxony called him to Wittenberg as professor of Greek in 1518 

' Her cliaraclcr is cvidencc<l by the familiar proveib — 

Wet mehr will verzehren 
Denn acin Ptiug kann erehren, 

Der muss ziiletzt verderben 
Und vielleicht am ( alpen sterben — 
of which Melonchthort said to his students “ Duhti hoc a mea 
matre, vos etiam observate ’* (For Mehuchthou's Latin version 
of the sajrmg see Corpus teformaiorum^ x jOg ) 


This appointment marked an epoch m German university 
education, Wittenberg became the school of the nation, the 
scholastic methods of instruction were set aside, and in a Dis- 
course on Reforming the Studies of Youth Melanehthon gave 
proof, not only that he had caught the Renaissance spirit, but 
that he was fitted to become one oi its foremost leaclers He 
began to lecture on Homer and the Epistle to Titus, and in con- 
nexion with the former he announced that, like Solomon, he 
sought Tyrian brass and gems for the adornment of God’s Temple 
Luther received a fiesh impulse towards the study of Greek, 
and his translation ol the Scriptures, begun as early as 1517, 
now made rapid progre.ss, Mclani hthon helping to collate the 
Greek versions and revising 1 uther’s translation Melanehthon 
felt the spell of Luther’s personality and spiritual depth, and 
seems to have been prepared on his first arrival at Wittenbeig 
to accept the new theology, whu h as yet existed mainly in sub- 
jective form in the person of Luther To reduce it to an 
objective system, to exhibit it dialec ti( ally, the calmer mind of 
Melanehthon was recjuisite 

Melani hthon was first drawn into the arena of the Reforma- 
tion controversy through the Leipzig Disputation (June 27-July 
8, 1519), at which he was present He had been reproved by 
Johann Fek for giving aid to Carlstadt (“ I act tu, Philippe, ae 
tua studia cura nec me perturba ”), and he was shortly after- 
wards himself attacked by the great papal champion Melanch- 
thon replied in a brief and moderately worded treatise, setting 
forth Luther’s first principle of the supreme authority of Scrip- 
ture m opposition to the patristic writings on whu h Eek relied 
Ills mainage in 1520 to Catharine Krapp of Wittenberg gave a 
domestic centre to the Reformation In 1S21, during Luther’s 
confinement in the Wartburg, Melanehthon was leader of the 
Refoiniation cause at the university He defended the action 
ot Carlstadt, when he dispensed the Eucharist m an “ evangelical 
fashion ” ^ 

With the arrival of the Anabaptist enthusiasts of Zwickau, 
he had a more difiicult task, and appears to have been urresolute 
Their attacks on infant baptism seemed to him not altogethei 
irrational, and m regard to their claim to personal inspiration 
he said “ Luther alone c an decide, on the one hand let bcw.arc 
of quenching the Spirit of God, and on the other of being ltd 
astray by the spirit of Satan” In the same year, 1^21, he 
published his Lon communes rerum Iheologicarum, the first 
systematized presentation of the reformed theology from 
1522 to 1524 he was busy with the translation of the Bible and m 
publishing commentaries In 1524 he went for reasons of health 
into southern Germanv, xnd was urged by the papal legate 
Campegio to renounce the new doctrines He refused, and 
maintained his refusal by publishing his Surnma doclnnat 
Lutheri 

After the first Diet of Spires (1526), where a precarious peace 
was pate hed up for the reformed faith, Mclanc hthon was deputed 
as one of twenty -eight commissioners to visit the reformed states 
and regulate the ( cmstitution of churches, he liaving just 
published a famous treatise called the Ltbcllus visttaionm^ a 
din etory for the use of the c ommissioners At the Meurburg c on- 
ference (1529) between the German and Swiss reformers, Luther 
wis pitted against Oecolampadius and Melanehthon against 
Zwingli in the discussion regarding the real prcjsente in the saerx- 
ment How far the normally cone iliatory spirit of MeLxnchthon 
was here biased by Luther’s intolerance is evident from the 
exaggerated accounts of the conference written by the former 
to the elector of Saxony He was at this time even more embit- 
tered than Luther against the Zwinglians At the Diet of Augs- 
burg (1^30) Melanehthon was the leading representative of the 
reformation, and it was he who prepared for that diet the seven- 
teen articles of the klvangeliral faith, which are known as the 
“Augsburg Confession” He held conferences with Roman 
divines appointed to adjust dfflerences, and afterwards wrote 
an Apology far the Augsburg Confession After the Augsburg 

^ He read the usual service, but omitted everything that taught 
a propitiatory sacrifice, he cbd not elevate the Host, and he gave 
both tlie biead and the cup into the hands of every communicant 
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conference further attempts were made to settle the Reformation 
controversy by a compromise, and Melanchthon, from his concili- 
atory spirit and facility of access, appeared to the defenders of 
the old faith the fittest of the reformers to deal with His 
historical instinct led him ever to revert to the original unity of 
the church, and to regard subsequent errors as excrescences 
rather than proofs of an essentially anti-Christian system He 
was weary of the rahtes theologorum, and dreamed that the evan- 
gelical leaven, if tolerated, would purify the church’s life and 
doctrine In 1537, when the Protestant divines signed the 
Lutheran Articles of Schmalkalden, Melanchthon appended to 
hus signature the reservation that he would admit of a pope 
provided he allowed the gospel and did not claim to rule by 
divine right 

The year after Luther’s death, when the battle of Muhlberg 
(1547) had given a seemingly crushing blow to the Protestant 
cause, an attempt was made to weld together the evangelical 
and the papal doctrines, which resulted in the compilation by 
Pflug, Sidonius and Agncolaof the Augsburg Interim ” Ihis 
was proposed to the two parties in Germany is a provisional 
ground of agreement till the decision of the Council of Trent 
Melanchthon, on being referred to, declared that, though the 
Interim was inadmissible, yet so far as matters of indifference 
(adiaphora) were concerned it might be received Hence arose 
that “ adiaphoristic ” controversy in c onnexion with which he has 
been misrepresented as holding among matters of indifference 
such cardinal doctrines as justification by faith, the number of 
the sacraments, as well as the dominion of the pope, feast-days, 
and so on The fact is that Melanchthon sought, not to minimize 
differences, but to veil them under an intentional obscurity of 
expression Thus he allowed the necessity of good works to 
salvation, but not m the old sense, proposed to allow the seven 
sacraments, but only as rites whuh had no inherent efficacy to 
salvation, and so on He afterwards retracted his compliance 
with the adiaphora, and never really swerved from the views 
set forth in the Loct communes , but he regarded the surrender 
of more perfect for less perfect forms of truth or of c xpression as 
a painful sacrifice rendered to the weakness of erring brethren 
Luther, though he had probably uttered in private certain 
expressions of dissatisfaction with Melanchthon, miintained 
unbroken friendship with him, but after Luther’s death certain 
smaller men formed a party emphasizmg the extremest points 
of his doctrine ^ Hence the later years of Melanchthon were 
occupied with controversies within the Lvangelical church, and 
fruitless conferences with his Romanist adversaries He died 
m his sixty-third year, on the 19th of April 1560, and his body 
was laid beside that of Martin luther in the Schlosskirche at 
Wittenberg 

His rcaciv pen, clear thought and elegant style, made him the 
scribe of the Reformation, most public documents on that side 
being drawn up by him He never attained entire independence 
of Luther, though he giaduilly modified some of his positions 
from those of the pure Luthensm with which he set out His 
development is chiefly noteworthy in regard to these two leading 
points— the relation of the evangelitmt or doctrine of free grxee 
(i) to free will and moral ability, and (2) to the law and poemtenUa 
or the good works connected with repentance At first Luthers 
cardinal doctrine of grace appeared to Melanchthon inconsistent 
with any view of free will, and, following Luther, he renounced 
Anstotle and philosophy in general, since ** philosophers attribute 
everything to human power, while the sacied wn tings represent 
all moral power as lost by the fall " In the first edition of the 
Loct (1521) he held, to the length of fatalism, the Augustinian 
doctrine of irresistible grace, working according to God's immutable 
decrees, and denied freedom of will in matters civil and religious 
alike In the Augsburg Confession (1530), which was lirgely due 
to him, freedom is claimed for the will in non religious matters, 
and in the Loct of 1533 he calls the denial of freedom Stoicism, 
and holds that in justification there is a certain causality, though 
not worthiness, m the recipient, subordinate to the Divine causality 

1535, combating Laurentius Valla, he did not deny the spiritual 
incapaci^ of the will per se, but held that this is strengthened by 
the word of God, to which it can cleave The will co-operates 
with the word and the Holy Spirit Finally, in 1543, he says that 
the cause of the difference of final destiny among men lies in the 

1 It must be admitted, however, that Matthias Flacius saved 
the Reformation 


different method of treating grace which is possible to believers as 
to others Man may pray for help and reject grace This he calls 
free will, as the power of laying hold of grace Melanchthon’s 
doctnne of the three concurrent ciuses in conversion, viz the 
Holy Spirit, the word, and the human will, suggested the semi- 
Pelagian position called Synergism, which was held by some of his 
immediate followers 

In regard to the relation of grace to repentance and good works, 
Luther was disposed to make faith itself the principle of sanctifi- 
cation Melanchthon, however, for whom ethics possessed a special 
interest, laid more stress on the law He began to do this in 1527 
m the Ltbellus vtsitatonusy which urged pastors to instruct their 
people in the necessity of repentance, and to bring the threatenmgs 
of the law to bear upon men in order to faith This brought down 
upon him the opposition of the Antinorniin Johannes Agncoli 
In the Loci of 1535 Melanchthon sought to jiut the fact of the 
CO existence of justification and good works m the believer on a 
secure basis by declaring the latter necessary to ttcrnal life, though 
! the believer s destiny thereto is already fully guaranteed in his 
justification In the Loci of 1543 he did not retain the doctnne 
of the necessity of gfxid works in order to salvation, and to this he 
added, in the Leipzig Interim, that this in no way countenances 
the error that eternal life is merited by the worthiness of our own 
works " Melanchthon was led to lay more and more stress upon 
the law and moral ideas, but the basis of the relation of faith ind 
good works was never clearly brought out by him, and he at length 
fell back on his original position, that we have justification and 
inheritance of bliss m and by Christ alone, and that good works 
are necessary oy rei'.on of immutable Divine command 

Bibliography Ihe principal works of Melanchthon, with the 
bulk of Ills correspondence, aie contuned in the Corpus re forma 
forum (vois 1 -xxviii , Halle, 18^4-1850), edited by Bretschneukr 
and Bindscil, to which must be added Bindscil’s Suppiementa 
(Halle, 1874) MclanchthonS eirliest and best biograpner was 
his fiiend Joachim C ameianiis (1566), a new annotated edition of 
which IS much needed Ihe best modern life is that by Georg 
Lllinger (Berlin, 1902), next is th it of Karl Schmidt (Elbeifeld, 
1801) 1 he eelcbiation m 1897 400th anniversary of Melanch- 

thon s biith produced many short biographies and 1 estreden^ among 
them works by J W Richard (New York and London, 1898) 
George Wilson (London, 1897), Karl Sell (Halle, 1897). rcrdinand 
Cohrs (Halle, 1897), Bcyschlag and Harnack (18971 Richard 
Rothe's I estrede (18O0) also is good The most leirneci of modern 
Melanchthon scholars was probably Karl Hartfelder, who wiote 
Phtltpp Melanchthon als Praeceptor (lermantae (Berlin, 1S99), 
M elanchthomana paedagogtea (Leipzig, 1892), giving in the fust 
n imed two full bibliogiaphies, one of all works written on Melanch- 
thon, the other of all works written by him (in chronological order) 
Hartfelder believed that a good deal of unpublished matenal is 
still left in German ind foreign libriiies Ihus three long unknown 
letters are published in the Quellen und Forschunf^en of the K6nigl 
lYeuss Inst Hist at Rome, vol 11 Two are to the Cardinal of 
Augsburg and one to Lazarus von Sehvvcndi Melanchthon was 
on his wiy to the Council of Trent is delegate of the eleetor of 
Saxony and the cardinal had offered to meet him at Dilhngcn He 
writes "ingeminating peace," deploring that the council was not 
i n itional synod, which would have been a better means of arriving 
at the tiuth 

MELANESIA, one of the three great divisions of the oceanic 
islands in the central and western Pacific It embraces the 
Bismarck Archipelago, N E of New Guinea, the Louisiade, 
Solomon, Santa Cruz, New Hebrides and I oyalty islands, New 
Caledonia, Tiji and intervening small groups Ihe name (Gr 
/icAas, black, and rijeros, island) is derived from the black 
colour of the prevailing native race, the Papuan and its allied 
tribes Many of these differ widely from the parent race, but 
all the Melanesian peoples have certain common characteristics 
which distinguish them sharply from the inhabitants of Poly- 
nesia and Micronesia Their civilization is lower The Melan- 
esians are mostly “ negroid,” nearly black, with crisp, curly hair 
elaborately dressed, their women hold a much lower position 
than among the Polynesians, their institutions, social, political 
and religious, are simpler, their manners ruder, they have few 
or no traditions, cannibalism, in different degrees, is almost 
universal, but their artistic skill and taste, as with some 
of the lower African negroes, are remarkable, and they are 
amenable to discipline and fair treatment Their languages, 
which exhibit considerable differences among themselves, have 
features which mark them off clearly from the Polynesian, 
notwithstanding certain fundamental relations with the latter 

See R H Codnngton, The Melanesian Languages (Oxford, 1885) 
and The Melanesians (Oxford, 1891), the articles Papuans aad 
Pacific Ocean, also those on the several island groups, &c 
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MELANTHIUS^ a noted Greek painter of the 4th century b c 
He belonged to the school of Sicyon, which was noted for fine 
drawing 

MELBA [Nellie Porter Armstrong] (1859- ), British 

operatic soprano, ner Nellie Porter Mitchell, was born at Burnley, 
near Melbourne, Australia, her father being a contractor, of 
Scottish blood She sang at a local ( uncert when six years old, 
and was given a good musical education In 1882 she married 
Captain Charles Armstrong, and in 1886 went to study singing 
in Pans under the famous teacher, Madame Mathilde Marchesi, 
whose daughter, Madame Blanche Marchesi, also a famous singer, 
was associated with her In 18S7 she made her debut m opera 
at Brussels, taking the stage-name of Madame Melba from her 
connexion with Melbourne In the next year she sang the part 
of Lu(u, which remained one of her famous r 61 es, at (event 
Garden, London, and, though critics complained of her cold- 
ness as an actress, her liquid voice and brilliant execution heni e- 
forth made her famous as the greatest successor to Patti, in 
pure vocalization, on the operatic stage She maintained this 
position for over twenty years, her tnumplis being celebrated m 
every country 

See the authorized biography by Agnes G Muiq:)hy (1909) 

MELBOURNE, WILLIAM LAMB, 2ND Viscount^t 779-1848), 
English statesman, second son of the ist Viscount Melbourne, 
by his marriage with the daughter of Sir Ralph Milbankc,Bart , 
was born on the 15th of March 1779 His f ither, Peniston Lamb 
(1748-1829), was the son of Sir Matthew Lamb, Bart (d 1768), 
who made a large fortune out of the hw, and married Miss 
Coke of Melbourne Hall, in 1770 he was made baron and in 
1781 Viscount Melbourne m the Irish petrige, and in 1815 was 
created art Enghsh peer After completin^^ his course at i nmty 
College, Cambridge, William Lamb studied law at the university 
of Glasgow, and was tailed to the bar in 1804 In 1805 he married 
Ladv O^rohne Ponsonby (1785-1828), daughter of the 3rd earl 
of Bessborough She was, however, separated from him in 
1825 Lady Caroline Lamb acquired some fame as a novelist 
by her romance of Glenarvon^ which was published anonymously 
m 1816 and was afterwards (1865) re-lssued under the title of 
The hatal Pasi^ton On entering parliament in 1806 the Hon 
William Lamb (as Lord Melbourne then was) joined the opposi- 
tion under I ox, of whom he was an ardent admirer, but his 
Liberal tendenc les were never decided, and he not infrecjuently 
supported T ord Liverpool during that statesman’s long tenure 
of office During the short ministry of Canning in 1827 he was 
chief secretary for Ireland, but he afterwards for a time adhered 
to the small remnant of the partv who supported the duke of 
Wellington I he influence of Melbourne as a politician dates 
from his succeeding to the peerage in i 32 (; Disagreeing with 
the duke of Wellington on the question of parliamentary reform, 
he entered the ministry of Grey as home secretary in 1850 
Eor the duties of this office at such a critical time he was deficient 
in insight and enci gy, but his political success u is independent 
of his official capacity, and when the ministry of Grey was 
wrecked on the Irish question in July 1834 Melbourne was 
chosen to succeed him as prime minister In November follow- 
ing he had to give place to a Conscrvitive ministry under Peel, 
but he resumed office in April 1835, remained piime minister 
till 1841 He died at Melbourne House, Derbyshire, on the 
24th of November 1848 

Lord Melbourne was without the qualific ation of attention to 
details, and he never displ lyed those brilliant talents which 
often form a substitute for more solid acquirements Though 
he possessed a fine and flexible voice, his manner as a speaker 
was ineffective, and his speeches were generally ill-arranged and 
destitute of oiatoncal point His political advcncement was 
due to his personal popularity He had a thorough knowledge of 
the private and indirect motives bf^hich influence politicians, 
and his genial attrac'tn e mannei , ^asv temper and vivacious, if 
occasional!) coarse, wit helped to confer on him a social distinc- 
tion which led many to take for granted his eminence as a 
statesman His favourite dictum in politics was, Why not 
leave it alone ? ** His relations with women gave opportunity 


for criticism though noft open scandal, but the action brought 
against him m 1836 by Mr George Chappie Norton m regard to 
the famous Mrs Caroline Norton {qv) was deservedly unsuccess^ 
ful The most notable and estimable feature of his pohtical 
conduct was his relation to Queen Victoria {q v \ whom he miti^ 
ated into the duties of sovereign with the most delicate tact and 
the most paternal and conscientious care. 

Melbourne was succeeded as 3rd viscount by his brother, 
Frederick James Lamb (1782-1853), who was British ambas- 
sador to Vienna from 1831 to 1841 On the 3rd viscount's death 
the titles became extinct, but the estates passed to his sister 
Emily Mary (1787-1869), the wife of Lord Palmerston* 

See W McC Torrens, Memotrs of lord Melbourne (1878), 
Lloyd Sanders, Lord Melbourne s Papers (1889J, A Haywards 
esstiy (from the Quarterly Review, 1878) in ‘ Eminent Statesmen 
(1880) 

MELBOURNE, the capital of Victoria, and the most populous 
city m Australia It is situated on Hobson’s Bay, a northern 
bend of the great harbour ot Port Phillip, in Bourke county, 
about 500 m S W of Sydney I he suburbs extend along the 
shores of the bay for more than to m , hut the part distinc- 
tively known as the “ city ” occupies a site about 3 m inland 
on the north bank of the Yarra river The appearance of 
Melbourne from the sea is by no means picturesque I he busy 
shipping suburbs of Port Melbourne and Williamstown occupy 
the flat alluvial land at the mouth of the Yarra But the city 
Itself has a different aspei t, its situation is relieved by numerous 
gentle hills, which show up its fine public buildings to great 
advantage, its main streets are wide and well kept, and it has an 
air of prosperity, activity and comfort The part especially 
known as the ( ity ” o( copies tw'o hills, and along the valley 
between them runs the thoroughfare c^f E lizabeth Street Parallel 
to this is Swanston Street, and at right angles to these, 
parallel to the river, are Bourke Street, Collins Street and 
Elmders Street — the first bung the busiest in Melbourne, the 
second the most fashionable with the best shops, and the third, 
which faces the river, given up to the maritime trade These 
streets arc an eighth of a mile apart, and between each is a 
narrower street bearing the name of the wider, with the prefix 
“ Little ’ Ihe original plan seems to have been to construct 
these narrow stieets to give access to the great bu^ness houses 
which, It was foreseen, would be built on the frontage of the main 
streets This plan, however, miscarried, for space grew so 
valuable tiuit large warehouses and business establislinients 
have lietn erected m these lanes Little Flinders btrect, m 
which the great importers’ warehouses irc mainly situated, is 
locally known as “ the Lane ” In the centre of the city some of 
the oflice buildings aic ten, twelve or even fourteen stcTreys 
high 1 he mam streets are (y) ft wide, and the lanes somewh it 
less than half that width Round the city lies a circle of popu- 
lous suburbs— to the north-cast Fitzroy (pop 31,687) and 
Collmgwood (32,749), to the cast Richmond (37,824), to the 
south-east Prahran (40,441), to the south South Melbourne 
(40,619), to the south-west Port Melbourne (12,176), and to the 
north-west North Melbourne (18,120) All these suburbs he 
within 3 m of the general post office in Elizabeth Street, but 
outside them and within the 5 m radius is another circle — to 
the east Kew (9469) and Hawthorne (21,430), to the south-east 
St Kilda (20,542) and Brighton (10,047), south-west 

Williamstown (14 052) and Footscray (18,318), to the north-west 
Essenden (17,426), and Plemington and Kensington (10,946), 
and to the north Brunswick (24,141) Numerous small suburbs 
fill the space between the two c irc les, the chief l-iemg Northoote, 
Preston, Camberwell, loorak, Caulfield, Elsternwick and Coburg 
Some of these suburbs are independent cities, others separate 
municipalities In spite of the value of land, Melbourne is not 
a crowded city ^ 

The Parliament House, standmg on the crown of the eastern 
hill, IS a massive square brick building with a pillared freestone 
facade approached by a broad flight of steps The interior is 
lavishly decorated and contains, besides the legislative chambers, 
a magmfiient library of over «^2,ooo volumes At the top of 
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MELBOURNE 91 


Collins Street a buflding m brown freestone is occupied by the 
Treasury, behind which and fronting the Treasury Park another 
palatial building houses the government offices A little further 
on IS St PatriCK’s Roman Catholic cathedral, the seat of the 
archbishop of Melbourne, a budding of somewhat sombre blue- 
stone Two striking churches face each other in Collins Street, 
the Scots church, a Gothic edifice with a lofty spire, and the 
Independent church, a fine Saracenic building with a massive 
campanile The seat of the Anglican bishop, St Paul's cathe- 
dral, has an elegant exterior and a wealth of elaborate workman- 
ship within, but stands low and is obscured by surrounding 
warehouses On the western hill arc the law c ourts, a fine block 
of buildings in classic style surmounted by a central dome In 
Swanston Street there is a large building where under one roof 
are found the public library of over 100,000 volumes, the museum 
of sculpture, the art gallery, and the museums of ethnology and 
technology In connexion with the art gallery there is a travel- 
ling scholarship for art students, endowed by the state The 
Exhibition Buildings are situated on a hill in Carlton Gardens, 
they consist of a large cruciform hall surmounted by a dome and 
flanked by two annexes Here on the 9th of May 1901 the first 
federal p^lrhament of the Australian commonwealth was opened 
by King George V (as duke of Cornwall and York) The 
Trades Hall at Carlton is the meeting-place of the tracies-union 
societies of Victoria, and is the fficus of much political influence 
The Melbourne town hall c on tains a cc ntr il chambe r capable of 
accommodating 3000 people The suburban cities and towns 
have each a town hall The residence of the governor of the 
colony IS m South Melbourne, and is surrounded by an extensive 
domain Ihe univcrsitv is a picturesque mass of buildings m 
large grounds about a mile from the heart of the city It com- 
prises the university buildings proper, the medical school, the 
natural history museum, the Wilson Hall, a magnificent building 
in the Perpendicular style, and the three affiliated colleges 
Trinity ( ollegt (Anglican), Ormond College (Presbyterian) and 
Quetn’s College (Wesleyan) The university, establish^ in 1855, 
IS undenc’imination il, and grants degrees in the faculties of arts, 
law, medicine, scu rice, c ivil engineering and music , mstruc tion m 
theology is left to the affiliateci colleges Mtlbourne has nunier- 
ous state schools, and ample provision is made for secondary 
education by the various cJenominations and by private enter- 
prise Of theatres, the Princess and the ihcatre Royal are the 
most important Other public buildings include the mint, 
the observatory, the Victoria markets, the Melbourne hospital, 
the general post ofiicc, the homocop ithic hospital, the custom 
house and the Allred hospital Many of the commercial 
buildings arc of architectural merit, notably the banks, of which 
the bank of Australasia, a massive edifice of the Done order, 
and the Gothic Austr dian bank are the finest examples 

The public gardens ind parks of Melbourne are extensive 
Within the city proper the Fitzroy Gardens are a network 
of avenues bordered with oak, dm and plane, with \ fern- 
tree gully ” in the centre, they are ornamented with casts of 
famous St itues, and ponds, fountains and classic temples Ihc 
Treasury, Flagstafi and Carlton Girdens are of the suiie class 
Around the city lu five great parks — Royal Park, m which arc 
cxcdlent zoological garclens, Yarra Park, which eontiins the 
leading cricket giounels, the Botinical Gardens, sloping down to 
the banks of the fiver, Albert Park, in which is situated a lake 
much used for boating, and Studley I’ark on the Yarra river, 
a favounte resort whic h has been left in a natural state Besides 
these parks, each suburb has its public gardens, and at Tleming- 
ton there is a fine race-course, on which the Melbourne cup races 
are run every November, an event which bnngs in a large influx 
of visitors from all parts of Australia Melbourne has a complete 
tramway system, all the chief suburbs are connected with the 
city by cable trams The tramways are controlled by a trust, 
representing twelve of the metropolitan municipalities The 
chief monuments and statues of the city are the statue of Queen 
Victoria in the vestibule of the Houses of Parliament, and a 
colossal CTOup ( ommemorating the explorers Robert O’Hara 
Boiirke (b 1820) and Wflham John Wills (b i834)> who died of 


starvation in r86i on an expedition for the crossing of Australi i 
from south to north There are also the statue to Sir Redmond 
Barry, first chancellor of the university, outside the public 
library, the Gordon statue m Spring Street, a replica of that in 
Trafalgar Square, London, and a statue of Daniel O’Connell, 
outside St Patrick’s cathedral 

Port Melbourne, originally called Sandndge, is about 2^ m 
distant from the city, with which it is connected by rail and 
tramway It has two large piers, alongside of which vessels of 
almost any tonnage can lie One of these piers is served by the 
railway, and here most of the great liners are berthed Vessels 
drawing 22 ft of water can ascend the nver Yarra to the heart 
of the city Iherc are 2 m of wharves along each bank of 
the river, with two large dry -docks and ship-repairing yards and 
foundnes Below Queen’s Bridge is an expansion ot the river 
known as the Pool, in which the largest ships using the river 
can turn with ease I eadmg from a point opposite the docks is 
the Coode canal, b> meins of which the journev from the city 
to the mouth of the nver is shortened by over a mile As a 
port Melbourne t ikes the first place in Australia as regards 
tonnage It is also a greit manufacturing centre, and both 
city and suburbs have their distinctive industries Ihe chief 
are tanning, ftllmongerv, wool-washing, bacon cunng, flour 
milling, brewing, iron loimding, bnck-making, soap-hoiling, the 
manufacture of pottery, candles, cheese, cigars, snuff, jams, 
biscuits, jewelry, furniture, boots, clothing and leather and 
woollen goods 

Ihc chmati of Melbourne is exceptionally fine, occ.usionally 
hot winds blow from the north for two or three days at a time, 
but the proportion of days when the sky is dear and the air dry 
uid mild IS 1 \rg( Snow* is unknown, and the average annual 
rainfall is 25 58 in The mean annual temperature is 
57 3"" Jb , coi responding to that of Washington m the United 
States, and to Lisbon and Messina in Europe The city is 
supplied with water from the Van Yean works, an artificial 
lake at the foot of the Plenty Range, nearly 19 m distant 

The little settlement of the year 183';, out of which Melbourne 
grew, at first bore the native name of Dootigala, but it was 
presently renamed after Viscount Melbourne, premier of Great 
Britain at the time of its foundation In )une 1836 it consisted 
of only thirteen buildings, eight of which were turf huts For 
two years after that date a constant sire im of squatters with their 
sheep flowed in from around Sydney and Tasmania to settle in 
the Port Phillip district and h> 1841 the population of the town 
had grown to 11,000 The discovery of gold at Ballaiat m 1851 
brought another influx ot population to the distrut, and the 
town grew Irom 30,000 to 100,000 m the course of two or three 
yeirs In 1842 Melbourne was incorporated and first sent 
members to the New South Wales parliament A strong 
popul ir agitation < lused the Port Phillip distnct to be separated 
from New South Wales in 1851, and a new colonv was formed 
with the n imc of Victoria, Melbourne becoming its capital In 
1901 Melbourne beianie the temporary capital of the Australian 
commonwealth pending the selection of the permanent capital 
in New South Wales The population of the city proper in 
1901 was 68 374, and that of “ grcitei Melbourne ” was 496,079 

MELBOURNE, a market town m the southern parliamentary 
division of Dei by shire, England, 8 m S S E of Derby, on the 
Midland railway Pop (tgoi), 3580 It lies m an undulating 
distrut on a small suutlurn tributary of the Jrent, from which 
it IS about 2 m distmt Ihe church of St Michael is a fine 
example of Norman work, with certain late details, having 
clerestoncd nave, charnel 'and aisles, with central and two 
western lowers Melbourne Hall, a building of the time of 
William III , surrounded by formal Dutch g udens,, stands in 
a domain owned at an early date by the bishops of Carlisle, 
whose tithe barn remains ncai the church They obtained the 
manor m 1133 In 1311 Robert de Holland fortified a mansion 
here, and in 1327 this castle belonged to Henry, earl of Lancaster, 
but it was dism'mtlcd in 1460, and little more than the site is 
now traceable 1 he title of Vise ount Melbourne was taken from 
this town 1 here are manufactures of silk, and boots and shoes^ 



MELCHERS— MELEAGER 


nELCHERS. (JULIUS) GARI (i860- ), American artist, 

was bom at Detroit, Michigan, on the nth of August i860 
The son of a sculptor, at seventeen he was sent to Dusseldorf to 
study art under von Gebhardt, and after three years we^t to 
Pans, where he worked at the Academic Julien and the Ecole 
des Beaux Arts Attracted by the pictorial side of Holland, he 
settled at Egmond His first important Dutch picture, “ The 
Sermon,’^ brought him honourable mention at the Pans Salon 
of 1886 He became a member of the National A( ademy of 
Design, New York, the Royal Academy of Berlin, Soci6t6 
Nationale des Beaux Arts, Pans, International Society of 
Painters, Sculptors and Engravers, London, and the Secession 
Society, Munich, and, besides receiving a number of medals, his 
decorations include the Legion of Honour, Prance, the order 
of the Red Eagle, Germany, and knight of the Order of St 
Michael, Bavaria Besides portraits, his chief works are 
“ The Supper at Emmaus,” in the Krupp collection at Essen, 
“ The Family,’^ National Gallery, Berlin, “ Mother and Child,” 
Luxembourg, and the decoration, at the Congressional Library, 
Washington, “ Peace and War ” 

MELCHIADES, or Miltiades (other forms of the name being 
Meltiades, Melciades, Milciades and Miltides), pope from the 
2nd of July 310 to the iith January ^14 He appears to 
have been an African bv birth, but of his personal history 
nothing is known The toleration edicts of Galenus and of 
C onstantine and Licmius were published during his pontificate, 
which was also marked by the holding of the Lateran synod in 
Rome (313) at which Caecilianus, bishc^p of Carthage, was 
acquitted of the charges brought against him and Donatus 
condemned Melchiades was preceded and followed by 
Eusebius and Silvester I respectively 

MELCHITES (lit Royalists, from Syriac melcJia, a king), 
the name given in the ^th century to those Christians who 
adhered to the creed supp irted by the authority of the Byzantine 
emperor The Mekhites therefore are those who ac(ept the 
decrees of Ephesus and Chalccdon as distinguished from the 
Nestonans and Jacobite Church (qq v ) They follow the 
Orthodox F astern liturg> , ( eremunial and calendar, but ai know- 
ledge the papal and doctrinal authority of Rome 1 hey number 
about 80,000, are found in Syria, Palestine and Egypt, and are 
under the immediate rule of the patriarch of Damascus and 
twelve bishops 

MELCHIZEDEK (Heb for “king of righteousness”, or, 
since Sedek is probablv the name of a god, “ Sedek is my king 
king of Salem and priest of “ supreme FI ” {El *elyon), in the 
Bible He brought forth bread and wine to Abraham on his 
return from the expedition against Chcdorlaomer, and blessed 
him in the name of the supreme God, possessor (or maker) of 
heaven and earth, and Abraham gave him tithes of all his bootv 
(Gen XIV 18-20) Biblical tradition tells us nothing more 
about Melchizedek (cf Heb vii 3), but the majestic figure of 
the king-pnest, prior to the priesthood of the law, to whom 
even the father of all Israel paid tithes (cf Jacob at Bethel, Gen 
xxviii 22), suggested a figurative or typual application, first in 
Psalm cx to the vk egerent of Yah web, seateci on the throne of 
Zion, the king of Israel who is also priest after the order of 
Melchizedek, and then, after the Gospel had ensured the 
Messianic interpretation of the Psalm (Matt xxii 42 seq ), to 
the kingly priesthood of Jesus, as that idea is worked out at 
length m the Epistle to the Hebrews 

The theological interest which attaches to the idea of the pre 
Aaronic king priest m these typical applications is practically 
independent of the historical questions suggested by the narrative 
of Gen XIV The episode of Melchizedek, though connected with 
the main narrative by the epithets given to Yahwch in Gen xiv 22, 
breaks the natural connexion of verses 17 and 21, and may perhaps 
have come onginally from a separate source As the narrative 
now stands Salem must be sougnt in the vicinity of the king s 
^Ic," which from 2 Sam xvin 18, probably, but not necessanly, 
I^pear Jerusalem That Salem is Jerusalem, as in Psalm Ixxvi 2 

jW IS to be noted also that the name is of the same form as 
zedek, king of Jerusalem (Josh x i), and that the un 
Hibraic Araunah of 2 Sam xxiv 16 is probably a corruption 
of the similar compound Adonijah (so Cheyne, Ency Bib col 290) 


IS the ancient and common view, but even in the 15th century b c 
Jerusalem was known as Uru salim Jerome and others have 
identified Salim with one or other of the various places which bear 
that name, e g the of John 111 23, 8 m south of Beth 

shean In a genuine record of extreme antiquity the union of 
king and priest in one person, the worship of El as the supreme 
deity by a Canaanite,^ and the widespread practice of the consecra- 
tion of a tithe of booty can present no difficulty, but, if the historical 
character of the narrative is denied, the date of the conception 
must be placed as late as the rise of the temporal authority of the 
high priests after the exile So far no evidence has been found in 
the cuneiform mscnptions or elsewhere in support cither of the 
genuineness of the episode in its present form, or of the antiquity 
which is attnbuted to it (see further, J Skinner (renests^pp 26g sqq ) 
An ancient legend identifies Melchizedek with Shem (Palestinian 
largum, Jerome on Isa xli , Ephraem Syrus tn loco) 

See furtlier the literature on Gen xiv , and the articles Abraham, 
Genesis (W K S SAC) 

MELCOMBE, GEORGE BUBB DODDINGTON, Baron (1691-^ 
1762), English politician His father’s name was Bubb, but 
the son took the name of Doddington on inheriting a large 
property by the death of an unde of that name (1720) He 
was educated at Oxford In 1715 he was returned to parliament 
as member for Winchelsea, anil was sent as envoy extraordinary 
to Spam He carried on a scandalous traffic in the five or sik 
p irhamentary votes which he controlled, his tergiveisation 
and venality furnishing food for the political satirists and 
caricaturists of the day His most estimable political action 
was his defence of Admiral Byng m the House of Commons 
(i7‘57) From 1722 to 1754 he sit m parliament for Bridge- 
water, from 1724 to 1740 was a lord of the treasury, and, in 
1744, became treasurer of the navy under Henry Pelham, and, 
again m 1755, under Newcastle and Fox In April 1761 he wis 
raised to the peerage as Baron Melcombe of Melcombe Regis in 
Dorsetshire He died at La Trappe, his Hammersmith house, 
on the 28th of July 1762 His wife, acknowledged only after 
the death of another lady to whom he had given a bond that he 
would marry no one else, du d without issue He was a wit and 
a friend ipf wits, a good scholar, and something of a Maecenas, 
Ihomson’s “ Summer ” was dedicated to him, Yielding addressi d 
to him an epistle and Edward Young a satire He was a leading 
spirit of the “ Hell-fire ” ( lub, wdiosc members, called “ Fran- 
ciscans,” from their founder Sir Prancis Dashwood (d 1781), 
held their revels in the luincd Cistercian abbey of Medmenham, 
Buc ks 

His diary, published in 1784, reveils him in his character of 
plact luinlcr and thiows a curious light on the political methods 
of the time 

MELEAGER (Gk McAeaypo?), in Greek legend, the son of 
Oeneus, king of Calydon, and Althaea His father having 
neglected to sacrifice to Artemis, she sent a wild boar to ravage 
the land, which was eventually slam by Meleager A war broke 
out between the Calydonians and Curetes (led by Althaea’s 
brothers) about the disposal of the head and skir, which Meleager 
awarded as a prize to Atalanta, who had inflicted the first 
wound, the brothers of Althaea lay in wait for Atalanta and 
robbed her of the spoils, but were slain by Meleager When 
Althaea heard this, she cursed Meleager, who withdrew, and 
refused to fight until the Curetes were on the point of capturing 
the (ity of Calydon Then, yielding to his wife’s entreaties, 
he sallied forth and defeated the enemy, but was never seen 
again, having been carried off by the Erinyes, who had heard his 
mother’s curse (or he was slam by Apollo in battle) According 
to a later tradition, not known to Horner^ the Moerae appeared 
to Althaea when Meleager was seven days old, and announced 
that the child would only live as long as the log blazing on the 
hearth remained unconsumed Althaea thereupon seized the 
log, extinguished the flames, and hid it in a box But, after her 
brothers’ death, she relighted the log, and let it burn away until 
Meleager died ^ Then, horrified at what she had done, she 
hanged herself, or died of gnef The sisters of Meleager were 

2 The god *EaioDv was also Phoenician , see Driver, Genesis, 
p 165, Lagrange, Religions SSmitigues, Index, s v 

’ On the torch as representing the light of life, see E Kuhnert 
m Rhetntsches Museum, xlix , 1894, and J Gnmm, feutonic Mytho- 
logv (Eng trans by J Stally brass, 1880), 11 853 
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changed by Artemis out of compassion into guinea-fowls and 
removed to the island of Leros, where they mourned part of the 
year for their brother* The life and adventures of Meleager 
were a favourite subject in ancient literature and art Meleager 
IS represented as a tall, vigorous youth with curly hair, holding 
a javelin or a boar’s head, and accompanied by a dog 

See R Kekul6, De fabula meleagYca dissertatio (i8or) Surber, 
Die Meleagersage {/unch, i8So), articles on 'Meleager ' and 
" Meleagrides " in Roscher's Lextkon dev Mythologte , L Prtlltr, 
Gnechische Mythology Apollodorus i 8 Homer, Ihad^ ix 527 
Diod Sic IV 34, Dio Chrysostom, Ov (>7, Hyginus, Tab 171 
Ovid, Metam viu 260-545 In the article Greek Art (fig 41) 
the hunting of the Calydoman boar is represented on a fragment 
of a fiieze from a heroum 

MELEDA (Serbo-Croatian, Ml^et, Lat Mehta), the most 
southerly and easterly of the larger Adriatic islands of the 
Austrian province of Dalmatia Pop (1900), 1617 Meleda 
lies south of the Sabioncello promontory, from which it is divided 
by the Meleda Channel Its length is 23 m , its average breadth 
2 m It is of volcanic origin, with numerous chasms and gorges, 
of which the longest, the Babinopolje, connects the north and 
south of the island Port Palazzo, the principal harbour, on 
the north, is a port of call for tourist steamers Meleda has 
been regarded as the Mehta on which St Paul was shipwrecked, 
this view being first expounded, in the loth century, by Con- 
stantine Porphyrogenitus As at Malta, a “ St Paul’s Bay ” is 
still shown 

MELEGNANO (formerly Marignano), a town of Lombardy, 
Italy, in the province of Milan, 1 1 m S E of that city by the 
1 ail way to Piacenza, 289 ft above sea-lcvcl Pop (1901), 6782 
There are remains of a castle of the Visconti Its military 
importance is due to its position at the crossing of the river 
Lambro It was a stronghold of Milan in her great struggle 
against Lodi, and is famous for the victory of Francis I of 
Frame over the Swiss m known as the battle of Marignan, 
and for the action between the Trenc li and Austrians in 1859 

MELENDEZ VALD^S» JUAN (1754-1817), Spinish poet, was 
born at Ribera del Fresno, Badajoz, on the nth of March 1754 
Destined by his parents for the priesthood, he graduated in 
law at Salamanca, where he became indoctrinated with the 
ideas of the French philosophical school In 1780 with Batilo, 
a pastoral in the manner of Garcilaso dc la Vega, he won a 
prize offered by the Spanish academy, next year he was intro- 
duced to Jovellanos, through whose mfluen( e he was appointed 
to a professorship at Salamanca in 1783 The pastoral scenes 
in las Bodas de Camacho (1784) do not compensate for its 
undramatic nature, but it gained a prize from the municipality 
of Madrid A volume of verses, lyrical and pastoral, published 
in 1785, caused Melendez Valdes to be hailed as the first Spanish 
poet of his time This success induced him to resign his chair 
at Salamanca, and try his fortune in politics Once more the 
friendship of Jovellanos obtained for him in 1789 a judgeship 
at Saragossa, whence he was transferred two years later to a 
post in the chancery court at Valladolid In 1797 he dedicated 
to Godoy an enlarged edition of his poems, the new matter 
consisting principally of unsuccessful imitations of Milton and 
Ihomson, but the poet was rewarded by promotion to a high 
post in the treasury at Madrid On the fall of Jovellanos in 
1798 Melendez Vald6s was dismissed and exiled from the capital, 
he returned in 1808 and accepted office under Joseph Bonaparte 
He had previously denounced the French usurper in his verses 
He now outraged the feelings of his countrymen by the grossest 
flattery of his foreign master, and in 181 3 he fled to Alais Four 
vears later he died in poverty at Montpellier His remains 
were removed to Spain m 1900 In natural talent and in 
accjuired accomplishment Melendez Valdes was not surpassed by 
any contemporary Spaniard, he failed from want of character, 
and his profound insincerity affects his poems Yet he has fine 
moments in various veins, and his imitation of Jean Second’s 
Basia is notable 

MELETIUS OP ANTIOCH (d 381), Catholic bishop and saint, 
was bom at Mehtene m Lesser Armenia of wealthy and noble 
parents He first appears {c 357) as a supporter of Acacius, 
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I bishop of Caesarea, the leader of that party in the episcopate 
which supported the Homoean formula by which the emperor 
C onstantius sought to effect a compromise between the Homoe- 
usians and the Homousians Meletius thus makes his d^but as 
an ecclesiastic of the court party, and as such became bishop 
of Sebaste m succ ession to Eustathius, deposed as an Homousian 
heretic by the synod of Mehtene The appointment was 
I resented by the Homoeusian clergy, and Meletius retired to 
Beroea According to Socrates he attended the synod of 
Seleucia in the autumn of 359, and then subscribed the 
Acacian formula Early in 360 he became bishop of Antioch, 

, in succession to Eiidoxiiis, who had bc^n raised to the see of 
Constantinople Early in the following year he was in exile 
According to an old tradition, supported by evidence drawn 
from Epiphanius and Chrysostom, this was due to a sermon 
preached before the emperor Constantius, in which he revealed 
Homousian views This explanation, however, us rejected by 
U^ofs, the sermon contains nothing inconsLstent with the 
Acacian position favoured by the court party, on the other 
hand, there is evideni e of conflicts with the clergy, quite apart 
from any questions of orthodoxy, which may have led to the 
bishop’s deposition 

The successor of Meletius was Euzocus, who had fallen with 
Anus under the ban of Athanasius, and Loofs explains the 
suhita fidet yyiuiafio which St Jerome {ann Abr 2376) ascribes 
to Meletius to the dogmatic opposition of the deposed bishop 
to his successor In Antioch itself Meletius continued to have 
adherents, who held separate services in the “ Apostolic ” 
church in the old town The Meletian schism was complicated, 
moreover, by the presence in the city of another anti-Anan sect, 
stricter adherents of the Homousian formula, maintaming the 
tradition of the deposed bishop Eustathius and governed at 
this time by the presbyter Paulinus The synod of Alexandria 
sent deputies to attempt an arringenunt between the two 
anti-Arian Churches, but before they arrived Paulinus had been 
consecrated bishop by Lucifer of ( alaris, and when Meletius — 
free to return in consequenie of the emperor Julian’s (ontemp- 
tuous policy — reached the city, he found himself one of three 
rival bishops Meletius was now between tw^o stools The 
orthodox Nicene paity, notably Athanasius himself, held 
communion with Paulinus only, twice, in 365 and 371 or 372, 
Meletius was exiled by decree of the Anan emperor Valens A 
further complication was added when, in 375, Vitalius, one of 
Melctius’s presbyters, was consecrated bishop by the heretical 
bishop Apollmaris of I aodicca 

Meanwhile, under the influcnie of his situation, Meletius 
had been more and more approximating to the views of the 
newer school of Niccne orthodoxy Basil of Caesarea, throwing 
over the lause of Eustathius, championed that of Meletius, who, 
when after the death of Valens he returned in triumph to 
Antioch, was hailed as the leader of Fas tern orthodoxy As such 
he presided, in October 379, ov( r the great synod of Antioch, 
in which the dogmatic agreement of East and West was estab- 
lished, it was he who helped Gregory of Nazianzus to the see 
of Constantinople and consecrated him, it was he who presided 
over the second oecumenical council at Const inlmoplc in 38> 
He died soon after the opening of the council, and the emperor 
Theodosius, who had received him with especial distinction, 
caused his body to be carried to Antioch and buried with the 
honours of a saint The Meletian schism, however, did not end 
with his death In spite of the advice of Gregory of Nazianzus 
and of the Western Church, the rccc^gnition of Paulinus’s sole 
episcopate was refused, Flavian being consecrated as Meletius ’s 
successor The Eustathians, on the other hand, c lected Evagrius 
as bishop on Paulmus’s death, and it was not till 415 that 
Flavian sue ceeded in rc-uniting them to the Church 

Meletius was a holy man, whose ascetic life was all the 
more remarkable in view of his great private wealth He was 
ako a man of learning and culture, and widely esteemed for 
his honourable, kindly and straightforward character He is 
venerated as a saint and confessor in both the Roman CathoUc 
and Orthodox Eastern Churches 



MELETIUS OF LYCX)POLIS— MELINGUE 


See the article G F loots in Herzog Hauck, RealencyNopadte 
(ed 1897, Ixipzig), XU 552, and authorities tlicjrc uied 

MELETIUS OF LYCOPOLIS {4th centuryX founder of the 
sect known after him as the “ Mcletians,” or as the “ Church 
of the Martyrs/’ m the district of Thebes m Egypt With 
Peter, archbishop of Alexandria, he was tlirown into prison 
during the persecution under Diocletian His importance is 
due to his refusal to receive, at least until the persecution had 
ceased, those Christians who during the persecutions had 
renounced their faith, and then repented This refusal led to 
a breach with Peter and other Egyptian bisho}>s who were 
willing to grant absolution to those who were willing to do 
penanc e for theu: infidelity Meletius, after regaining his 
Irecniom, held his ground and drew around llim many supporters, 
extending his influence even so far aw^ay as Palestine He 
ordained 29 bishops ind encroached upon Peter’s jurisdiction 
The Council of Nicaea in 325 upheld the bishops, but Meletius 
was allowed to remain bishop of Lycojxilis though with merely 
nominal authority His death followed soon after His 
followers, however, took part with the Anans in the controversy 
with Athanasius <uid existed as a separate sect till the 5th 
century 

Sec Achdii in Herzog Hauck, R(.alincvk xu (1903) 558, with the 
authorities there quoted, and works ou Church lii^tory 

MELFl, a (ity and episcopal see of Basilicata, Jtily, in the 
provinf e of Poten/a, 30 m by r iil N of the town of that name 
Melfi IS picturesquely situ ited on the lower slopes of Monte 
Vulture, 1591 ft above sea-kvd Pop (1901), 1^,547 Ihe 
castle was originally crec ted by Robert Guiscard, but as it now 
stands it is mainly the work of the Dona family, who liave 
possessed It since the tune of Charles V , and the noble e ithcdral 
which was founded in iiS3 by Robert’s son and successor, 
Roger, has had a modern restoration (though it retains its 
cxmpanilcs) m eonscqiunce of the cailhijuake of 1851, when 
the town was ruined, over one thousand of the inhabitants 
perishing It is the centre of an agiicultural district whuh 
produces oil and wine Jn the town hall is a fine Roman 
sareoplugus found 6 m W of Veiiosa 

MHh docs not seem to occupy ui ancuut site, nnd its origin is 
uncerttUu By the Norm ms it wt-s mark t!u c ipitU of Ajiuha in 
1041, and fortihcd ITie council held by Nicholas I in 1059 that 
of Urban II in 1089, the rebellion agiinst Roger in 1133 and the 
subsequent j)unishmtnt tht plunder of the town by liirbnossa 
in 1107, the attack by Richard count of Accim m 1190, and the 
parliament of 1223, in which Frcdtiick II cstablislud the constitu- 
tion of the kingdom of Naples, form the pnncijial fKiints of interest 
in the annals of Mclfi In 134H Joinna I of Naples bestowed tnc 
city on Niccolo Acciajuoli but it w«is sliortly aftciwirds captured 
after a six months siege, by the king of Hungary, who transferred 
it to Conrad the Wolf In 1 392 Croffredo Marz<ino was made 
count of Melfi but Joanna II granted the lordship to the Caraceiolo 
family, and they retained it for one hundreel and seven years till 
the time of Charles V An obstinate resistance was oftereel by the 
city to T autrcc de Foix m 1528, and his entnnee within its walls 
was followed by the massacre, it is siid, of 18,000 of its citizens 

Sec G de Lorenzo, Venosa e la re^tonc del VulHive (Bergamo, 

i9o()) 

MELICERTES, in Greek legend, the son of the Boeotian 
prince Athamas and Ino, daughter of Cadmus Ino, pursued by 
her husband, who had been driven mad by Hera bei ause Ino 
had brought up the infant Dionysus, threw herself and Melicertes 
into the sea from a high rock between Megara and Corinth 
Both were changed into marine deities — Ino as Leueothea, 
Melicertes as Palaemon The body of the latter was camccl 
by a dolphin to the Isthmus of Corinth and deposited under 
a pine tree Here it was found by his uncle Sisyphus, who had 
it removed to Corinth, and by command of the Nereids instituted 
the Isthmian games and sacrifices in his honour there seems 
little doubt that the cult of Melicertes was of foreign, probably 
J^oenician, origin, and introduced by Phoenician navigators 
wjtne coasts and islands of the Aegean and Mediterranean 
WPiS a native of Boeotia, where Phoenician influences were 
^rong, at Tenedos he was propitiated by the sacrifice of children, 
which seems to point to his identity with Melkart The 
premature death of the child in the Greek form of the legend is 
probably an allusion to this 


The Romans identiliod Palaemon with Portanus (the harbour 
god) No satisfactory uiigin of the name Palaemon has been 
given It has been suggested that it means the “wrestler** or 
“ struggler “ (vaKaioo) and is an epithet of Heracles, who is often 
ideniined with Melkart, but there does not appear to be any 
traditional connexion between Heracles and Palaumon Meli- 
certes being Phoenician. Palaemon also has been explained as th( 

burning lord (Baal iiaman), but there seems little m common 
between a god of the sea and a god of lire 

Set Apollodoius 111 4, 3, Ovid, Metam iv 416-542, Fasti, 
vi 485, Hygmus, I^ah 2 Pausanias 1 44, 11 1 Philostratus, 

hones, n 16 articles by Toulain in Daremberg and baglio s Diction- 
naire des anRquttis and by btoll in Koscher s Lextkon der Myihologte 
L Prcller, Grtechische Mytkologic , K Brown, '^emiUc Influence in 
Helltmc Mythology (1898) 

MELILLA, a Sjianish fortified station and penal settlement 
on the north coist of Morocco, south oi Cipc Fres Fore as and 
135 m E S F of Ceuta Pop alxiut 9000 Ihe town is built 
on a huge roi k connected with the mainland by a rocky isthmus 
There is a harbour, only at cessible to small vessels , the roadstead 
outside IS safe and has deep water a mile to the east of the 
fortress hrom the landiUg-pl ue, where a mole is cut out ol 
the rock, theie is a steep ascent to the upper town charac- 
teristically Spanish in appearance The town is walled, and 
the isthmus protected by a chain of small forts A Moorish 
custom-house is placed on the Spanish border beyemd the fort 
of Smta Isabel, and is the only authorized centre of trade on 
the Rifl coisL between Tttiian and the Algerian frontier It 
thus forms the euhipot for the comintree of the Rifl district 
and its hinterland (loat skins, eggs and i>eeswax are the 
principil exports, cott< n gotnls, tea, sng'ir and candles being 
the cliicf imports For the period iooo-ic)o5 the innual value 
of the trade w is about £200,000 MeliHa, the fii st place captured 
by Spam on the Afnc'an mainland, was sciztd from the Moors 
in 1490 The Spaniards have had much trouble with the 
neighbouring tnbes -turbulent Killians, hardly subject to tht 
sultan of Morocco The limits of the Spanish territory round 
the fortress were fixed by treaties with Moiocco in 1859. i860, 
i86t and 1894 ^ri 1893 the Rifhans besieged Mthlla and 
25,000 men had to be desp'ilched against them In 1908 two 
companies, under the protection of El Roghi, a chicft \m then 
ruling the Rifl region, started mining lead and iron some 11^ m 
from Mellila and a railway to the mines was begun In Oc tober 
of that year the Rilfians revolted from the Roghi and raided the 
mines, which remained closed until June 1909 On the 9th of 
July the workmen were again attacked and several of them 
killed Severe fighting between the Spaniaids and the tribe snieri 
followed The Rillians having submitted, the Spaniards, m 
T910, restarted the mines and undertook harbour works at 
Mar C hica 

See Budgett Mcakm The Land of the Moor^ (T ondon, 1901), 
cli XIX , and the authoiilies there cited P Ikirre, ' Mclilla ct 
Ics prdsicJcs espaguols, ' Rev franeaxse (1908) 

MOLINE, F^IX JULES (1838" ), Trench statesman, was 

born at Rcmiremont on the 20th of May 1838 Having adopted 
the law as his profession, he was chosen a deputy m 1872, and 
in 1879 he was for a short time under-sccretary to the minister 
of the interior In t88o he came to the front as the leading 
spokesman of the party which favoured the protection of f rencli 
industries, and he hid a C(!)nsiderable share in fashioning the 
protectionist legislation of the years 1890-1902 Trom 1883 
to 1885 Mehne was minister for agriculture, and m 1888-1889 
he was president of the Chamber of Deputies In 1896 he 
became premier {president du conseil) and minister for agriculture, 
offices which he vacated m 1898 At one time he edited La 
RSpUbhque fran^aise, and after his retire ment from public life he 
wrote Le Retour a la ierre et la surproduetton industnelley tout 
en faveur de F agriculture (1905) 

MfiLINGUE, ETIENNE MARIN (1808-1875), French actor 
and sculptor, was born in Cg^en, the son of a volunteer of 1792 
He early went to Pans and obtained work as a sculptor on the 
church of the Madeleine, but his passion for the stage soon led 
him to join a strolling company of comedians Finally chance 
gave him an opportunity to show his talents, and at the Porte 
Saint Martin he became the popular interpreter of romantic 
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drama of the Alexandre Dumas type One of his greatest 
successes was as Benvenuto Cellini, m which he displayed his 
ability both as an actor and as a sculptor, really modelling 
before the eyes of the audience a statue of Hebe He sent a 
number of statuettes to the various exhibitions, notably one 
of Gilbert IvOuis Duprez as William fell Melinguc’s wife, 
Theodorme Thiesset (i8i3>'i886), was the actress selected by 
Victor Hugo to create the part of Guanhumara in Bur graves at 
the Com^die hran^aise, where she remained ten years 

Slc Dumas, Une Vie d* article (1854) 

MELIORISM (Lat melt or ^ better), m philosophv, a term given 
to that view of the world which believes that at present the sum 
of good exceeds the sum of evil, and that, in the future, good will 
continually gam upon evil The term is said to have been 
invented by George Eliot to express a theory mediating between 
optimism and pessimism The pragmUic movement in philo- 
sophy which puts stress upon the duty and value of effort is 
naturally favourable to the mehonstic view the best things 
that have been said recently in f ivour of it are found in books 
such as William James’s Pragniatiwi 

MELISSUS OF SAMOS, Greek philosopher of the Fleaiic 
School {q V ), was bom piobably not later tliaii 470 B c Accord- 
ing to Diogenes T aertius, ix 24, he was not only a thinker, 
but also a political leader m his native town and was in c ominand 
of the fleet which defeated the Athenians in 442 The same 
authority says he was a pupil of Parmenides and of He raclitus, 
but the statement is improbable, owing to discrepaney in dates 
His works, fragments of which are preserved by Simplicius 
and attested by the evidence of Aristotle, ire devoted to the 
defence of Parmenides’ doctrine They were wntUn in Tonic 
and consist of long senes of argument Being, he says, is 
etem il It cannot have had a lieginning because it cannot have 
begun from not-bcing (( f ex nihilo itihil), nor from being (ftrj 
yap av ovro) hal ov yevotro) It cannot suffer destruction, 
It is impossible for being to beconu not-bcing, and if it became 
another being, there would be no destruction According to 
Simplicius (Phvsica, f 22b), he differed here from Darmenides 
m distinguishing being and absolute being (to (xttXois tov) He 
goes on to show that eternal being must also be unlimited in 
m ignitude, and, therefore, one and unchange ible Any change 
whether from mtcrnal or e xternal source, he says, is unthinkable, 
the One is unv irving in quantity and in kind The re e an be 
no division inside this unity, for any sue h division implies 
space or void, but void is nothing, and, therefoie, is not It 
follows further that being is ineorporeal, inasmuch is all body 
has size and parts The fundamental difficulty underlying this 
logic IS the paradox more clearly expressed by Zeno anel to 1 
large extent represented m almost all modem discussion, namely 
that the evidene e of the senses eontradie ts the mtellec t Abstrac t 
argument has shown that change in the unity is impossible, 
vet the senses tell us that hot liecomes < old, hard bee omes soft, 
the living dies, and so on hrom a coinpanson of Melissus with 
Zeno of Elea, it appears that the spirit of dialectic was already 
tentatively at work, though it was not conscious of its own 
power Neither Melissus nor Zeno seems to have observed that 
the application of these destructive methods struc k it the root 
not only of multiplicity but also of the One whose existent e they 
maintained Ihe weapons which they forged in the interests 
of Parmenides were to be used with equal effect against them- ! 
selves 

bee Ritter and Preller, §§ 159-166, Brandis, Commentationum 
eleaticarum, pi i, p 185, Mullaeh, Ari^toiehs de Mehsso^ Xenophane y 
Crofgia Pabst, De MeUsit iragmentts (Bonn, 1889), and histones 
of phjiosophy 

MELITO, bishop of Sardis, a Chnstun wnter of the 2nd 
century, mentioned by Eusebius (Hist Ecd iv 21) along with 
Hcgesippus, Dionysius of Connth, Apollinans of Hierapohs, 
Irenaeus, and others, his contemporaries, as a champion of 
orthodoxy and upholder of apostolic traditioru Of his personal 
history nothing is known, and of his numerous works (which 
are enumerated— with quotations — l>y Eusebius) only a few 
fragments are extant. They included an Apologia addressed to 


Antonmus some time between ad 169 and 180, two books 
relating to the pase hal controversy, and a work entitled ExXoyai 
(selections from the Old Testament), which contained the first 
Chnstian list of “ the books of the Old Covenant ” It excludes 
Esther, Nehemiah and the Apocrypha The fragments have 
been edited with valuable notes by Routh (Reliquiae sacrae, 
vol 1 , 1814) These are sufficient to show that Mehto was an 
important figure in Asia Minor and took much part m the 
paschal, Mareionite and Monlanist controversies 

It seems more than doubtful wD the r the Apologia of Mclito 

the I’hilosophcr/' discoveicd in a Syrnc translation by Henry 
Tattam (1789 1808)^ and subsequently edited by W Cure ton and 
by I’ltri Renan, ought to be attributed to thi? wnter and not to 
another of tht same mine The K\t(r (da vis), edited by Pitra 
Renan, is a much later Latin collection of mystical exidanations 
of Scripture 

Slc a liarnack Tixh und XJ yitcv'siuhuyi^in, 1 240 278 (1 iiiuig, 
1882) Ervvin Pnnschen, IMdito ' in Hauck, Hull- 

encyklopadie y xii , 1901, giving full list of woiks and bibliography 

MELKSHAM, a market town in the Westbury parliamentary 
division of Wiltshire, England, 95T m W of London by the 
Great Western rulway Pop of urlim district (1901), 2450 
It lies m a vallcx sheltered by steep chilk hills on the cast, 
Its olcl-fashioned stone houses lining a single broad street, wIik h 
crosses the Upper Avon liy a bridge of four irchcs The church 
preserves some remnants of Noiman work and a Perpendicular 
south chapel of rare l^auty Mclksham possesses cloth-mills 
where coco-nut fibre and hiir cloth ire woven, flour-mills and 
dye-works On the discovery of a saline spring m i8t6, biths 
and a pump-room wen opened, but although two other springs 
were found later, the attempt to create i fashionable health 
resort filled The surrounding deer-fou st was often visited liy 
Edward I Eacock Abbey, 3 m distant, was founded in 1232 
for Austin canoncsscs, and dissolved m 1339 Portions of the 
monastic buildings remain as picture scjue fragments in and 
near the modem mansion callc cl Lac oc k Abbey 

MELLE, a town of western France, capital of an arrondisse- 
ment in the department of Deux-S^vres on the lelt bank of the 
B^ronnt, 21 m ESI of Niort by rail Pop (1906), 22 p 
Mellc has two churches m the Romincscjue style of Poitou, 
St Picrrc and St Hilnre the latter ornimc riled with sculptured 
treading The hospitil has 1 richly c irved doorway of the 
17th century The c hurrh of St Savinien (rrth century) serves 
as a prison The town has trade in farm-produce, mules and 
other live stock, distilling is earned on Melle (Metallum) 
derives its name from the le id mine worked here during the 
Roman occnipation xncl in the early middle ages At the latter 
period it had i mint In later times it was a possession of the 
counts of Marne 

MELLITIC ACID (benzene hexacarboxylic acid), C^(COOH)^, 
was first discovered in 1799 by M H Klaproth in the mineral 
honcystonc, which is the aluminium salt of thc^ acid The 
acid may be prepared by warming honeystone with ammonium 
carbonate, boiling off the excess of the ammonium salt and 
adding ammonia to the solution ihe precipitated alumina is 
filtcreci off, the filtrate evaporated, and the ammonium salt of the 
acid purified by recry stall ization The ammonium salt is then 

I converted into the lead salt by precipitation with lead acetate 
and the lead salt decomposed by sulphuretted hydrogen. 

The acid may also be prepared by the oxidation of pine carlxin, 
or of hexametliyl benzene, in the cold, l)y alkaJme potassium 
jHjrmanganale (F Schulze, Ber , 1S71, 4, p 802, C hnedcl and J M 
Ciafts, Ann chtm phvs , 1884 [6], 1, p 470) It ciTsUllizea in fine 
silky needles and is soluble in water and alcohol It is i very slablt 
compound, chlorine, cc^ncentritcd nitiic acid and hydnodic acid 
having no action upon it It is d(*composed, on diy distillation, 
into carbon dioxide and pyromcllitic acid, L,<)IEOg, when distilled 
with lune it give:> carlion dioxide and bcnzeiK Long digestion of 
the acid with excess of phosphorus pcntachlonde results m the 
formation of the acid chloride, ^(COCfifl, which crystallines in 
needles, melting at 190® C By heating the ammonium salt of the 
acid to 150-11)0^ C as long as ammonia is evolved, a mixture of 

paramide (mellimide), > NH^j, and ammonium euchroate is 

obtained The mixture may be separated by dissolving out the 
ammonium euchroate with water Pakramide is a white amorphous 
powder, insoluble m water and alcohoL 
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MELLITUS (d 624), bishop of London and archbishop of 
Canterbury, was sent to England by Pope Gregory the Great in 
601 He was consecrated by St Augustine before 604, and a 
church was built for him in London by iEthelberht, king of 
Kent, this church was dedicated to St Paul, and Mellitus became 
first bishop of London About ten years later the East Saxons 
reverted to heathenism and the bishop was driven from 
his see He took refuge m Kent and then in Gaul, but 
soon returned to England, and in 619 became archbishop of 
Canterbury in succession to Laurentius He died on the 24th 
of April 624 

MELLONI, MACEDONIO (1798-1854), Italian physicist, was 
bom at Parma on the nth of April 1798 From 1824 to 1831 
he was professor at Parma, but m the latter year he was compelled 
to escape to France, having taken part in the revolution In 
1839 he went to Naples and was soon appointed director of the 
Vesuvius observatory, a post which he held until 1848 Melloni 
received the Rumford medal of the Royal Society in 1834 
In 1835 he was elected correspondent of the Pans Academy, and 
m 1839 ^ foreign member of the Royal ScKiety He died at 
Portici near Naples of cholera on the nth of August 1854 
Melloni ’s reputation as a physicist rests especially on his dis- 
coveries in radiant heat, made with the aid of the thermo- 
multiplicr or combination of thermopile and galvanometer, 
which, soon after the discovery of thermoelectricity by T J 
Seebcck, was employed by him jointly with L Nobili in 1831 
His experiments were especially concerned with the power of 
transmitting dark heat possessed by various substances and with 
the changes produced in the heat rays by passage through 
different materials Substances which were comparatively 
transparent to heat he designated by the adjective “ diather- 
mane,” the property being diatherman^it^,” while for the heat- 
tint or heat-coloration produced by passage through different 
materials he coined the word diathermansie ’’ In English, 
however, the terms were not well understood, and “diather- 
mancy was generally used as the equivalent of “ diathcrma- 
n^it6 In consequence Melloni about 1841 began to use 
“ diathermique in place of “ diathcrmanc,” “ diathcrmasie ” 
m place of “ diathermaneit^,” and “ thermocrose for “ diather- 
mansie ’’ His most important book. La Thermocrose oti la 
coloration calonfique (vol 1 , Naples, 1850), was unfinished at 
his death He studied the reflection and polanzation of radiant 
heat, the magnetism of rocks, electrostatic mduction, daguer- 
rotypy, &c 

ME1X)DRAMA (a coined word from Gr /xeXo?, tune, and 
S/jafta, action), the name of several species of dramatic com- 
position As the word implies, “ melodrama is properly a 
dramatic mixture of music and action, and was first apphed 
to a form of dramatic musical composition in which music 
accompanied the spoken words and the action, but in which 
there was no singing The first example of such a work has 
generallv been taken to be the Pygmalton of J J Rousseau, 
produced in 1775 This is the source of romantic dramas 
depending on sensational incident with exaggerated appeals to 
conventional sentiment rather than on play of character, and 
in which dramatis personae follow conventional types — the 
villain, the hero wrongfully charged with crime, the persecuted 
heroine, the adventuress, &c At first the music was of some 
importance, forming practically a running accompaniment 
suitable to the situations— but this has gradually disappeared, 
and, if It remains, is used mainly to emphasize particularly strong 
situations, or to bring on or off the stage the various principal 
characters Such plays first became popular in France at the 
beginning of the 19th century One of the most prolific writers 
of melodramas at that period was R C G de Pixericourt 
(1773-1844) The titles of some of his plays give a sufficient 
indication of their character, eg Victor, ou V enfant de la forH 
(1797), Carltna, ou Venfant du mystere (1801), Le Monastere 
abandonne, ou la malediction paternelle (i8i6) Another form 
of melodrama came from the same source, but developed on 
which laid more emphasis on the music, and is of some 
importance in the history of opera Probably the first of this 
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type IS to be found in Georg Benda’s Ariadne auf Naxos (1774) 
I he most familiar of such melodramas is Gay’s BeggaPs Opera 
In these the dialogue is entirely spoken In true opera the 
spoken dialogue was replaced by recitative It may be noticed 
that the speaking of some parts of the dialogue is not sufficient 
to class an opera as a “ melodrama ” in this sense, as is proved 
by the spoken gravc-digging scene, accompanied by music, m 
Fidelio, and the incantation scene in Der Freischutz To this the 
English term “declamation ” is usually apphed, the Germans 
use Melodram But see Opera 

MELODY (Gr /xcXwSca, a choral song, from /xeXos, tune, 
and <^17, song) In musical philosophy and history the word 
“ melody ” must be used in a very abstract sense, as that aspect 
of music which is concerned only with the pitch of successive 
notes Thus a “ melodic scale ” is a scale of a kind of music 
that IS not based on an harmonic system, and thus we (all 
an( lent Greek music “ melodic ” The popular conception of 
melody is that of “ air ” or “ tune,” and this is so far from being 
a primitive conception that there are few instances of such 
melody in recorded music before the 17th century , and even folk- 
songs, unless they are of recent origin, deviate markedly from 
the criteria of tunefulness The modern conception of melody 
IS based on the interaction of every musical category For us 
a melody is the surface of a series of harmonics, and an unac- 
companied melody so far implies harmony that if it so behaves 
that simple harmonies expressing clear kcy-relationships would 
be difficult to find for it, we feel it to be strange and vague 
Again, we do not feel music as melodious unless its rhythm is 
symmetrical, and this, taken together with the harmonic 
rationality of modern melody, brings about an equally intimate 
connexion between melody on a large s( ale and form on a small 
scale In the article on Sonata Forms it is shown that there 
are gradations between the form of some kinds of single melody 
like “ Barbara Allen ” (see Ex i) and the larger dance forms of 
the suite, and then, again, gradations between these and the 
true sonata forms with their immense range of expression and 
development Lastly, the element that appears at first sight 
most strictly melodic, namely, the rise ancl fall of the pitch, is 
intimately connected by origin with the nature of the human 
voice, and in later forms is enlarged fully as much by the char- 
acteristics of instruments as by parallel developments in rhythm, 
harmony and form Thus modern melody is the musical 
surface of rhythm, harmony, form and instrumentation, and, if 
we take Wagnerian Leitmotif into account, we may as well 
add drama to the list In short, melody is the surface of music 

We may here define a few technicalities which may be said to 
come more definitely under the head of melody than any other, 
but see also Harmony and Rhythm 

1 A theme is a melody, not necessarily or even usually complete, 
except when designed for a set of variations {q v)^ but of sufficient 
mdependent coherence to be so to speak, an intelligible musical 
sentence Thus a fugue subject is a theme, and the first and 
second subjects m sonata form arc more or less complex gioups 
of themes 

2 A figure IS the smallest fragment of a theme that can be 
recognized when transformed or detached from its surioundings 
The grouping of figures into new melodies is the most obvious 
resource of “ development ' or “ working out *' m the sonata forms 
(see Ex 2-7), besides being the mam resource by which fugues are 
earned on at those moments in which the subjects and counter- 
subjects are not present as wholes In 16th-century polyphony 
melody consists mainly of figures thus broken off from a canto 
fermo (see Contrapuntal Forms) 

3 Polyphony is sunultaneous multiple melody In i6th century 
music ana in fugue wnting every part is as melodious as every 
other The popular cry for melody as an antidote to polyphony 
is thus really a curious perversion of the complamt that one may 
have too much of a good thing Several well-known classical 
melodies are polyphonically composite, being formed by an inner 
melody appearing as it were through transparent places in the 
outer melody, which it thus completes I his is especially common 
in music for the pianoforte, where the tone of long notes rapidly 
fades, and the works of Chopm are full of examples In Baches 
works for keyed instruments figures frequently have a double mean- 
ing on this pnnciple, as, for instance, in the peculiar kind of counter- 
subject in the 15th fugue of the 2nd book of the Wohltempenrtes 
Klavter A good famfiiar example of a simple melody which, as 
wntten by the composer, would need two voices to sing it, is that 
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which begins the second subject of Beethoven’s WcUdstetn Sonata 
(Op *>3, first movement, bars 35-42, where at the third bar of the 
melody a lower voice enters and hmshes the phrase) 

4 {a) Conjunct movement is the movement of melody along 
adjacent degrees of the scale A large proportion of Beethoven’s 
melodies are conjunct (see Ex 2, fig B) 

4 (6) Disjunct movementy the opposite of conjunct, tends, though 
by no means always, to produce arpeggio types of melody, t e 
melodies which move up and down the notes of a chord Certam 
types of such melody are highly characteristic of Brahms and 


I Wagner, whose melodies are almost always of instrumental origin, 
j is generally disjunct in diatonic melody and conjunct in chromatic 
(Ex 2, fig C, IS a disjunct figure not forming an arpeggio) 

For various other melodic devices, such as inversion, augmenta 
tion and diminution, see Contrapuntal Forms 

We subjoin some musical illustrations showing the treatment 
of figures in melody as a means of symmetry (Ex i), and develop 
ment (Ex 2-7), and (Ex 8-13) some modern melodic transforma- 
tions, diffenng from earlier methods in being immediate instead of 
gradual (D F T ) 


Ex I ' Barbara Allen (showing the germ of bina ry form in th e balance between on the dominant and A 2 o n the tome) 

^Ji Fai ^ _ , .Fa* I 




Ex 2 Mam theme of the first movement of Beethoven s Trio in B|^, Op 97 



Ex 3 Figure A of above developed in a new polyphonic 4 bar phrase 
All 11 I u. _J III I 






r 


Ex 4 Further sequential developments of A 




Ex 6 Further development of B by diminution, in combination with the trills derived from C 



B diminished 

Ex 7. Further development of B by diminution and contrary motion 



Ex 8 Brahms, Quintet, Op 34 
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Irans verse section of the 
fruit of the melon (C ncuniis 
fnelo)j showing the placentas (/>/), 
with the seeds att iched to them 
The thiee carpels forming the 
pepo are separated by p irlitions 
{cl) Erom the centre, processes 
(s) go to circumference {t), ending 
in curved placentanes bearing 
the ovules 


MELON (Late Lat melo, shortened form of Gr ynfiXoirtTm, 
a kind of gourde apple, and 7r€7r<ov, ripe), Cucumts tnelo^ 

a pc^ymorphic species of the order CucurbiUceae, including 
numerous varieties ^ The melon is an annual trailing herb 
with palmately-Iobed leaves, and bears tendnls by means of 
t^hich it IS readily trained over trellises, &c It is monoecious, 
7 having male and female flowers 

on the same plant, the flowers 
have deeply five-lobed campanu- 
late corollas and three stamens 
^^Naudin observed that m some 
varieties (eg of Cantaloups) 
fertile stamens sometimes o( cur 
in the female flowers It is a 
native of south Asia “ from the 
foot of the Himalayas to C ipc 
Comorin,” - where it grows spon 
taneously, but is cultivated m 
the temperate and warm regions 
of the whole world It is vari- 
able both in diversity of foliage 
and habit, but much more so in 
the fruit, whic h in some varietu s 
IS no larger than an olive, while 
m others it rivals the gourd 
(Cucurbita maxima) 1 he fruit us 
globular, ovoid, spindle-shaped, 
or scrpent-likc, netted or smooth-skinned, ribbed or furrowed, 
variously coloured externally, with white, green, or orange flesh 
when npe, scented or scentluss, sweet or insipid, bitter or even 
nauseous, kc Like the gourd, the melon unde rgocs strange met i- 
morphoses by crossing its varieties, though the latter preserve 
their characters tvhen alone The offspring of all crossings are 
fertile As remarkable eases of sudden changes pn^uced by 
artificially crossing races, M Naudin records that in 1859 the 
offspring of the wild melons tn ^auvage de V lnde{C melo agreslib) 
and m s d'Afnque, le petit m de Figari bore different fruits 
from their parents, the former being ten to twelve times their 
size, ovoid, white-skmned, more or less scented, and with reddish 
flesh, though another individual bore fruits no larger than a nut 
The offspring of m de Ftgari after being c rossed bore fruits of the 
serpent-melon On the other hand, the serpent-melon was made 
to bear ovoid and reticulated fruit 
Naudin thinks it is probable that the culture of the melon m 
Asia IS as anc lent as that of all other alimentary vegetables 1 he 
Egyptians grew it, or at least inferior races of melon, which were 
either indigenous or introduced from Asia Ihc Romans and 
doubtless the Greeks w( re familiar with it, though some forms 
may have been described as cucumbers Columella seems to 
refer to the serpent-melon in the phrase ut coluber ventre 
cuhat flexo Pliny describes them as pepones (xix 23 to xx 6), 
and Columella as melones (xi 2, 53) The melon began to be 
extensively cultivated in France m 1629, according to Olivier de 
Serres Gerard {Uerball, 772) figured and described m 1597 
several kinds of melons or pompions, but he has meludcd gourds 
under the same name 
The origin of some of the chief modern races, such as Canta- 
loups,” “ Dudaim,” and probably the netted sorts, is due to 
Persia and the neighbouring Caucasian regions The first of 
these was brought to Rome from Armenia in the i6ih century, 
and supplies the chief sorts grown for the French markets, but 
many others are doubtless artifif lal productions of west Europe 
The water-mel6n (Citrullus vulgaris) is a member of a different 
aus of the same order It has been cultivated for its cool 
^“jhing fruit since the earliest times in Egypt and the Ofient, 
>as known before the Christian era m sou them Eurow and 
sta 

The melon requires artificial heat to grow it to perfection, the 

1 For a full account of the species of Cticumis and of the varieties 
of melon by Charles Naudin, see AnnaUi des sciences naturelleSf 
ser 4, vol XI p 34 (1859) 

* Naudin, ioc ett pp 39, 76 


rock and cantaloup varieties succeeding with a bottom heat of 70® 
and an atmospheric temperature of 75°, rising with sun heat 
to 80°, and the Persian varieties requiring a bottom heat of 75®, 
gradually increasing to 80®, and an atmospheric temperature 
ranging from 75® to 80® when the fruit ts swelling, as much sun 
htat IS the plants can bear being allowed at all times The melon 
grows best in rich turfy loam, somewhat heavy, with which a little 
well rotted dung, especially that of pigeons or fowls, should be 
used, in the proportion of one- fifth mix^ in the compost of loam 
Melons arc grown on hotbeds of fermenting manure, when the soil 
should hi about a foot m thickness, or in pits heated either by hot 
water or fermenting matter, or in houses heated by hot water, m 
which ease the soil bed should be 15 or 18 in thick I he fer- 
menting matcnals should be well prepared, and, since the heat has 
to be kept up by linings, it is a good plan to mtroduce one or two 
layers of faggots in building up the bed A mixture of dung and 
leaves gives a more subdued but more durable heat 

For all ordinary purposes Eebiiiary is early enough for sowing the 
first crop, as well flavoured fruits can scarcely be looked for biforc 
May The seetls may be sown singly in 3 m pots in a mixture of 
leaf-mould with a little loam the pots being plunged in a bottom 
heat of 75® to 80°, and as near the glass as possible in older that the 
young plants may not be drawn up 1 he hill or ridge of soil should 
be about a foot in thickness, the rest of the surface being afterwards 
made up nearly to the same level If the fruiting bed is not reidy 
when the roots hive nearly filled the pots they must be shiff( d 
into I mch pots, for they must not get stirvcd or pot bound Two 
or three plants are usually planted 111 a mouncl or iidge of soil 
pi lecd m the centre ol taeh light, and the rest of the surface is 
covered over to a similar dtptli as soon is the roots have made 
their way through the mouncl 

the melon being one of those plants which produce thstmet 
male and female flowers, it is necessary to its fertility that both 
should be produced, and that the pollen of the mile flower should, 
cithei naturally by insect agtnc> or irtihci illy by the cultivators 
manipulation, be eonvt yed to the stigma of the female flower 
this Retting of the fruit is often done by stiipping a male flower of 
its corolla, and mvertmg it m the centre of the fruit-bc iring flower 
\ftei the fruit has set and has grown to he ize of an egg, it should 
be picserved from contact with the soil by placing it on v pice( of 
tile or slate or if grown on a ticllis by a little swinging wcxjden 
shelf lust large enough to hold it In either ease the material used 
shouki be tilted a little to one side, so as to permit water to dram 
away Before Uu process of iipenmg commences, the roots should 
have a sufficient supply of moisture so that none may be lequired 
from that lime until the fiuit is cut 

When the me Ion is grown in i house there should be a good depth 
of drainage over the tank or other souice ot bottom heat and 
on this should be plaeed turfs, glass side downw'ards, below the 
soil, which should not be less than 15 ind need not be mou than 
18 in in thickness. The compost should be mack moderately 
lirra, and only half the bed shouki be made up at first, th( rest being 
added as the roots retjuiic it The melon may ilso be grown in 
large pots, supplied with aitifieial manuic or manure water The 
stems may be tramed up the trellis in the usu il way, or the rafters 
of a pine stove may be utilized for the purpose If the trellis is 
constiucted in panels about the width of the lights, it ean be taken 
down and eonveniently stowed away when not m use 

The presence of too much moisture either in the atmosphere or 
in the soil is apt to cause the plants to damji off at the ntek, but the 
evil may be checked by applying a little fresh-slaked hmc round 
the stem of the plant 

Melons are liable to the attack of red spider, which are best 
removed by syringing with rain water, and prevented by keeping 
a fairly humid atmosphere, green or black fly should also be w itehecl 
for and removed by fumigation with tobacco smoke or by 

vaporizing ” 

Ihe van^^ of melon arc continually receiving additions, and 
as newer v api^ es sprmg into favour, so the older ones drop out 
of cultivatiofv^ A great clcal depends on getting the varieties true 
to name, as they are very liable to get cross fertilized by insect 
agency Some of the best at present are 

Scarlet fleshed — Blenheim Orange, Frogmore Orange, Invincible, 
Sutton's Scarlet, and Triumph 

Whtte-fleshed — Golden Orange, Hero of Lockmge, Longlcat 
Perfection, Royal Favouiite 

Green-fleshed —British Queen, Epicure, Exquisite, Monarch, 
Ringleader 

the market-gardeners round Pans and other parts of France 
chiefly cultivate varieties of Cantaloup melon known as the Prescott 
hAtif k chassis and Prescott fond blanc — both excellent m flavour 
Ihe plants are grown m frames on hotbeds, and only one large 
fruit IS allowed to mature on each plant If secured early in the 
season — say in June— fromTz*) to 35 francs can be obtained for each 
fruit in the Pans markets, later fruits, however, drop down to 2 
francs each, or even less when there is a glut (see J Weathers, 
French Markei-Gardentng) 

MELDRIA, a rocky islet, surrounded by a shoal, almost 
opposite Leghorn It was the scene of two naval battles of the 


MELOS— MELOZZO DA FORLl 


middle ages The first, on the 3rd of May 1241, was fought 
between the fleet of the emperor Frederick II Hohenstaufen, 
surnamed Stupor Mundi, in alliance with Pisa, against a Genoese 
squadron bringing a number of English, brcnch and Spanish 
prelates to attend the council summoned to meet at the Lateran 
by Gregory IX Three Genoese galleys were sunk and twenty- 
two taken Several of the prelates perished, and many were 
earned pnsoners to the camp of the emperor Ihe second, 
fought on Sunday the 6th of August 1284, was of higher historical 
importance It was a typical medieval sea-fight, and accom- 
plished the rum of Pisa as a naval power The long rivalry of 
that city and of Genoa had broken out for the last time in 1282, 
the immediate cause being the incompatible claims of the two 
cities to sovereignty over the islands of Sardinia and Corsica 
Ihe earlier conflicts of the war in 1282, 1283 and the spring of 
1284, had been unfavourable to Pisa Though the city was 
united with the Catalans and with Venice in hostility to Genoa, 
and though it had chosen a Venetian, Alberto Morosini, as its 
PodestA, It received no help from either The Genoese, who had 
the larger and more efficient fleet, sent their whole power against 
their enemy When the Genoese appeared off Meloria the 
Pisans were lying in the nver Amo at the mouth of which lay 
Porto Pisano the port of the city 1 he Pisan fleet represented 
the whole power of the city, and carried members of every family 
of mark and most of the great officers of state Ihe Genoese, 
desiring to draw their enemy out to battle, and to make the 
iction decisive, arranged their fleet in two lines abreast The 
first was composed according to Agostino Giustmioni of fifty- 
eight galleys, and eight panfilt, a class of light galleys of eistern 
origin named after the province of Pamphylia Uberto Dona, 
the Genoese admiral, was stationed in the centre and m advance 
of his line To the right were the galleys of the Spmola family, 
and of four of the eight “ companies ” into which Genoa was 
divided — C^astello, Piazzalunga, Macagnana and Son Lonnzo 
To the left were the galleys of the Donas, and of the other four 
tompanies. Porta, Sozigha, Porta Nuova and II Borgo The 

rond line of twenty galleys, under the command of Benedetto 
Giacaria (or Za( ( harie), was placed so far behind the first that 
the Pisans c ould not see whether it was made up of war-vessc Is 
or of small craft meant to act as tenders to the others Yet it 
was near enough to strike in and decide the battle when the action 
had begun The Pisans, commanded by the Podesta Morosini 
and his lieutenants Ugolmo della Gherardescha and Andreotto 
Saraceno, came out in a single body It is sxid that while the 
archbishop was blessing the fleet the silver cross of his an hi- 
cpiscopal staff fell ofl, but that the omen was disregarded by the 
irreverence of the Pisans, who declared that if they had the 
wind they could do without divine help They advanced in line 
abreast to meet the first line of the Genoese, fighting according 
to the medieval custom to ram and board The victory was 
decided for Genoa by the squadron of Giacaria which fell on the 
flank of the Pisans Their fleet was nearly annihilated, the 
Podest^ was taken, and Ugolmo fled with a few vessels As 
Pisa was also attacked by Florence and Lucca it could never 
recover the disaster Two years later Genoa took Porto Pisano, 
and filled up the harbour The count Ugolmo was afterwards 
starved to death with several of his sons and grandsons m the 
manner made familiar by the 32ncl canto of Dante’s Inferno 

See Annali della republua di Genova^ by Agostino Guihtiniani 
(etl Cauepa, Genoa, 1^5^) H ) 

MELOS (mod Milo)y an island of the Aegean Sea (Cyclades 
group), at the S W corner of the archipelago, 75 m due E from 
the coast of Laconia From E to W it measures about 14 m , 
from N to S 8m, and its area is estimated at 52 sq m The 
greater portion is nigged and hilly, culminating in Mount Elias 
m the west (2538 ft ) Like the rest of the cluster, the island 
IS of volcanic origin, with tufi, trachyte and obsidian among its 
ordinary rocks natural harbour, which, with a depth 

diminishing from 70 to 30 fathoms, strikes in jfrom the north- 
west so as to cut the island into two fairly equal portions, with 
an isthmus not more than i J ro broad, is the hollow of the prin- 
cipal crater. In one of the caves on the south coast the heat is 


still great, and on the eastern shore of the harbour there are hot 
sulphurous spnngs Sulphur is found in abundance on the top 
of Mount Kalamo and elsewhere In ancient times the alum of 
Melos was reckoned next to that of Egypt (Pliny xxxv 15 [52]), 
and millstones, salt (from a marsh at tl^ cast end of the harbour), 
and gypsum are still exported The Melian earth {yrj MiyAta?) 
was employed as a pigment by ancient artists Orange, olive, 
cypress and arbutus trees grow throughout the island, which, 
however, is loo dry to have any profusion of vegetation The 
vine, the cotton plant and barley are the mam objects of culti- 
vation Pop (1907), 4864 (commune), 12,774 (province) 

I The harbour town is Adamanta, from this there is an ascent 
to the plateau above the harbour, on which are situated Plaka, 
the chief town, and Kastro, rising on a hill above it, and other 
villages The an( lent town of Melos was nearer to the entrance 
of the harbour than Adamanta, and occupied the slope between 
the village of Iryprtc and the landing-place at Klima Here is a 
theatre of Roman date and some remains of town walls and other 
buildings, one with a fine mosaic excavated by the British school 
at Athens in 1896 Numerous fine works of art have been found 
on this site, notably the Aphrodite of Melos in the Louvre, the 
Asclepius in the British Museum, and the Poseidon and an 
archaic Apollo m Athens The position of Melos, between 
Greece and Crete, and its possession of obsidian, made it an 
important centre of early Aegean civilization At this time 
the chief settlement was at the place now called Phylakopi, 
on the north-east coast Here the excavations of the British 
school cleared many houses, including a palate of “ Mycenaean ” 
type, there is also a town wall P«irt of the site has been washed 
away by the sea ihe antiquities found were of three main 
periods, all preceding the Myccnean age of Greece Much 
pottery was found, including examples of a peculiar style, with 
decorative designs, mostly floral, and also considerable deposits 
of obsidian There are some traditions of a Phoenician occupa- 
tion of Melos In historical times the island was cxrcupicd by 
Dorians from Eaconia In the 6th century it again produced 
i remarkable series of vases, of large size, with mythological 
subjects and orientalizing ornamentation (see Gri^ lk Art, fig 9), 
and also a series of terra-cotta reliefs 

though Melos inhabitants sent \ < ontmgent to the Greek fleet 
at Salamis, it held aloof from the Attic league, and sought to 
remain neutral during the Peloponnesian War l^ut in 416 b c 
the Athenians, having attacked the island and compelled the 
Melians to surrender, slew all the men capable of bearing arms, 
made slaves of the women and children, and introduced 
<;oo Athenian colonists Lysandtr restored the island to its 
Dorian possessors, but it never recovered its former prosperity 
There were many Jewish settlers m Melos m the beginning of the 
Christian era, and Christianity was early introduced During 
the ‘‘ Frankish ” penod the island formed part of the duchy 
of Naxos, except for the few years (1341-1383) when it was a 
separate lordship under Marco Sanudo and his daughter 
Anttmelos or Aniimtlo, 5i m north-west of Milo, is an un- 
inhabited mass of trachyte, often called Eremomilo or Desert 
Melos KtnwloSy or Arf^entiera, less than i m to the north-east, 
was famous m antiquity for its figs and fuller’s earth (Ki/ict>Ata 
yyj)y and contained a considerable city, the remains of which 
cover the chfl of St Andrews Pohnos, Polybos or Pdivo (anc 
Polyae^os) lies rather more than a mile south-east of Kimolos 
It was the subject of dispute between the Melians and Kiraolians 
It has long been almost uninhabited 

Set Leyct ster, Tht Volcanic Group of Milo, Anti Milo, <S;c , ' 
m Jour Roy Geog boc (1852) 'lourncfort, Voyage I eake, 

Greece j m Prokcsch von Osten, Denkwufdigketten, See Btrrsian, 
Geog von Griechenland, 11 Journ Hell Stud xvi , xvii , xvm , 
Rxcavattons ai Fhvlakopi, Inset graec xii m 197 acjq , on coma 
found m IQ09, stc Jameson m Rev Num 1909, 188 aqq (L Gr ) 

MELOZZO DA FORLl (c 1438-1494), Italian painter, the first 
who practised foreshortening with much success, was born at 
Fork about 1438, he came, it is supposed, of a wealthy family 
named Ambrosi In all probability, Melozzo studied pamting 
under Piero de’ Franceschi, of Borgo St Sepolcro, he seems also 
to have been well acquainted with Giovanni Santi, the father of 
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Raphael It has been said that he became a journeyman and 
colour-gnnder to some of the best masters, in order to prosecute 
his studies, this lacks confirmation Only three works are 
extant which can safely be assigned to Mclozzo those in the 
Louvre, the National Gallery, London, and the Barbenni Palace, 
Rome, are disputable (i) He painted in 1472 the vault of the 
chief chapel in the church of the Apostoli in Rome, his subject 
being the “ Ascension of Christ ” , the figure of C hrist is so boldly 
and effectively foreshortened that it seems to “ burst through 
the vaulting , this fresco was taken down in 1711, and the figure 
of Christ IS now m the Quinnal Palace, not worthy of special 
admiration save in its perspective quality, while some of the 
other portions, almost Raphaelesque in merit, are in the sacristy 
of St Peter’s (2) Between 1475 executed a fresco, 

now transferred to canvas, and placed in the Vatican picture- 
gallery, representing the appointment of Platina by Pope Sixtus 
IV as librarian of the restored Vatican library (3) In the 
Collegio at Forli is a fresco by Melozzo, termed the “ Pestapepe,” 
or Pepper-grinder, originally painted as a grocer’s sign , it is an 
energetic spec imcn of rather coarse realism, now muc h damaged 
Melozzo also painted the cupola of the Capuchin church at Forli, 
destroyed in 1651, and it has been said that he executed at 
Urbino some of the portraits of great men (Plato, Dante, Sixtus 
IV , &c ) which are now divided between the Barbenni Palace 
and the Campana collection m Pans, this, however, is doubtful, 
and It is even questionable whethei Melozzo was ever at Urbino 
In Rome he was one of the original members of the academy of 
St Luke, founded by Sixtus IV He returned to Forli, probably 
towaids 1480, and died in November 1494 He (ontnbuted 
sensibly to the progress of pictorial art, and, without being re- 
markable as a colourist, gave well graded lights, with general 
care and finish, and fine dignified figures His works bear a 
certain resemblance to those of his contemporary Mantegna 
Marco Palmezzano was his pupil, and the signature “ Marcus de 
Melotius ” on some of Palmezzano’s works, along with the general 
affinity of style, has led to their being ascribed to Melozzo, who 
has hence been incorrectly called Marco Mclozzo ” 

MELROSE, a city of Middlesex county, Massachusetts, USA, 
about 7 m N of Boston Pop (1890), 8519, (1900), 12,962, of 
whom 2924 were foreign-born and 130 were negroes, (1906 esti- 
mate), 14,562 It IS served by the Boston & Maine railroad, 
and by mter-urban electric railways The city covers 4 8 sq m 
of broken, hilly country, in whic h is a part of the state park of 
Middlesex Fells, it includes the villages of Melrose, Melrose High- 
lands, Wyoming and Fells In 1905 the total factory product 
was valued at 1^,450,929 (an increase of 176 6 % over the value 
of the factorv product in 1900) The principal products arc 
rubber shoes (at the village of hells), skirts (at the village of 
Wyoming), and leather and silverware (at Melrose Highlands) 
The water supply of Melrose, like that of Stoncham and of Med- 
ford, IS derived from the metropolitan reservoir called Spot Pond 
in Stoneham, immediately west of Melrose The city was the 
home of Samuel Adams Drake (1833-1905), American historian, 
whose History of Middlesex County (Boston, 1880, vol 2, “ Mel- 
rose,” by E H Goss) should be consulted, and of William 
Frederick Poole (1821-1894), the librarian and the originator of 
indexes of periodical literature Melrose was settled about 1633, 
and was a part of Charlestown until 1649, and of Malden until 
1850 The eastern part of Stoneham was annexed to it in 185^ 
In 1899 it was chartered as a city, the charter came into effect in 
1900 The name is said to be due to a resemblance of the scenery 
to that of Melrose, Scotland 

MELROSE, a police burgh of Roxburghshire, Scotland Pop 
(1901), 2195 It lies on the right bank of the Tweed, 37J m 
S E of Edinburgh, and 19 m N W of Jedburgh, via St 
Boswells and Roxburgh, by the North British railway The 
name — which Bede (730) wrote Mailros and Simeon of Durham 
(1130) Melros — is derived from the Celtic maol m, “ bare moor,^’ 
tod the town figures m Sir Walter Scott’s Abbot and Monastery 
ftr“Kennaquhair ” In consequence of the beauty of its situa- 
tion between the Eildons and the Tweed, the literary and 
histoncal associations of the distnct, and the famous rum of 


Melrose Abbey, the town has become residential and a holiday 
resort I here is a hydropathic establishment on Skirmish Hill, 
the name commemorating the faction fight on the 25th of July 
1526, in which the Scotts defeated the Douglases and Kers 
Trade is almost wholly agricultural The mam streets run from 
the angles of the triangular market-place, m which stands the 
market cross, dated 1642, but probably much older Across 
the river are Gattonside, with numerous orchards, and Allerly, 
the home of Sir David Brewster from 1827 till his death in 
1868 

I he original Columban monastery was founded in the 7tli 
century at Old Melrose, about 2 J m to the east, in the loop of a 
great bend of the Tweed It was colonized from Lindisfarne, 
Eata, a disciple of Aidan, being the first abbot (651), and Boisil 
and Cuthbert being priors here It was burned by Kenneth 
Macalpine in 839 during the wars between Scot and Saxon, and, 
though rebuilt, was deserted in the middle of the nth century 
The chapel, dedicated to St Cuthbert, continued for a period to 
attract many pilgrims, but this usage gradually declined and the 
building was finally destroyed by English invaders Meanwhile 
in 1136 David I had founded an abbey dedicated to the Virgin, 
a little higher up the Tweed, the first Cistercian settlement m 
Sc otland, with monks from Rievaulx m Yorkshire I ying in the 
direct road from England, the abbey was frequently assaulted and 
in 1322 was destroyed by Edward II Rebuilt, largely by means 
of a gift of Robert Bruce, it was nearly burned down in 1385 h\ 
Richard II Erected once more, it was reduced to rum by the 
earl of Hertford (afterwards the Protector Somerset) m 1545 
Later the Reformers dismantled much of what was left I he 
adaptation of part of the nave to the purposes of a parish c hurch 
and the use of the building as a quarry did further damage 
I he rums, however, now the property of the duke of Buccleuch, 
arc carefully preserved Of the conventual buildings apart 
from the church nothing has survived but a fragment of the 
cloister with a richly-carved round-headed doorway and some 
fine arcadmg The abbey, cruciform, is m the Decorated and Per 
pendicular styles, with pronounced French influence, due probably 
to the master mason John Morow, or Morreau, who, according 
to an inscription on the south transept wall, was born in Pans 
The south front is still beautiful The west front and a large 
portion of the north half of the nave and aisle have perished, but 
the remains include the rest of the nave, the two transepts, the 
chancel and choir, the two western piers of the tower and the 
sculptured roof of the east end From east to west it measured 
258 ft , the nave is 6q ft wide and the width of the transepts from 
north to south is 115^ ft I he nave had an aisle on each side, 
the north noticeably the narrower, the south furnished with 
eight chapels, one m each bay Both transepts contained an 
e istern aisle, and the chancel a square chapel at its west end on 
each side Over the south transept aisle, which was the ( hapcl 
of St Bridget, is the clerestory passage, which ran all round the 
church The choir extended westwards for tlirec bays bevond 
the tower and terminated m a stone rood-screen Sir Walter 
Scott has immortalized the cast window, m 7 he Lay of the I ast 
Minstrel y but the south window with its flowing tracery is even 
finer In the carving of windows, aisles, cloister, capitals, bosses 
and doorheads no design is repeated The heart of Robert 
Bruce was buried at the high altar, and m the chancel are the 
tombs of Sir William Douglas, the Knight of Liddesdalc (1300- 
1353), James 2nd earl of Douglas (1358-1388), the victor of 
Otterbum, Alexander II , and Michael S(Ot ‘‘the Wizard” 
(1175-1234) —though some authorities say that this is the torn!) 
of Sir Brian Layton, who fell m the battle of Ancrum Moor (1544) 
At the door leading from the north transept to the sacristy is the 
grave of Joanna (cl 1238), queen of Alexander II 

TTie muniments of the abbacy, preserved in the archives of the 
earl of Morton, were edited by Cosmo Innts for the Bannatyne 
Club and published in 1^37 under the title of Liber sancte 
Mane de Melros Among die documents is one of the earliest 
spc^cimens of the Scots dialect The Chrontca de Mailtos^ preserved 
among the Cotton MSS , was printed at Oxford in 1684 by William 
Fulman and by the Bannatjme Qub in 1835 under the editorship 
of John Stevenson 
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MELTON MOWBRAY) a market town in the Melton parlia- 
mentary division of Leicestershire, England, pleasantly situated 
in a fertile vale, at the confluence of the Wreake and the Eye 
Pop of urban district (1901), 7454 It is 105 m NNW from 
London by the Midland railway, and is served by a joint branch 
of the London & North Western and Great Northern railways 
The church of St Mary, a fine criu iform structure. Early English 
and later, with a lofty and richly ornamented central tower^ was 
enlarged in the reign of Elizabeth Melton is the centre of a 
celebrated hunting district, in connexion with winch there are 
large stables in the town It is known for its pork pics, and has 
a trade in Stilton cheese There are breweries and tanneries and 
an important cattle market There are blast furnaces in the 
neighbouring parish of Asfordby for the smelting of the abun- 
dant supply of iron ore in the district During the Civil War 
Melton was in February 1644 ^ defeat of the parlia- 

mentary forces by the Royalists It is the birthplace of John 
Henley the orator (1692 1 7 S9) 

MELUN) a town of northern Franc e, capital of the department 
of Seme-et-Marne, situated north of the forest of Fontainebleau, 
28 m SSE of Pans by rail Pop (1906), 11,219 The town 
is divided into three parts by the Seine The principal portion 
lies on the slope of a hill on the right bank , on the left bank is the 
most modern ejuarter, while the old Roman town occupies an 
island in the river On the island stands the Romanesque 
church of Notre-Dame (nth and 12th centuries), formerly part 
of a nunnery, the site of which is occupied by a prison Ihe 
other public buildings are on the right bank of the river Of 
these, the most striking is the church of St Aspais, an irregularly 
shaped structure of the 15th and 16th centuries, on the apse of 
which may be seen a modern medallion in bronze, the work of 
the sculptor H ( hapu, representing Joan of Arc as the liberator 
of Melun The hotc l-de-ville(i847)~in the construction of which 
an old mansion and turret have been utilized — and the tower 
of St Bartholomew of the i6th and i8th centuries are also of 
interest In the courtyard of the former the re is a monumc nt to 
Jacques Amyot, the translator of Plutarch, who was horn at 
Melun in 1^x3 Among the rich estates in the neighbourhood 
the most remarkable is the magnificent chateau of Vaux le- 
Vicomtc, which belonged to Nicholas Fouquet, mtendant of 
finances under Louis XIV Melun is a market for grain and farm 
produce, and its industries include brewing, tanning, distilling, 
sawing, and the manufac turc of agricultural implements, clogs, 
fur garments, lime, cement and plaster 

In Caesar's Gallic wars Melun {Melodunum) was taken by his 
luutenant Labicnus, in order to facilitate the attack of Lutctii 
by the right bank of the Seine It was pillaged by the Normans, 
and iftcrwirds became the favourite residence of the first kings of 
the race of Capet Robert and Philip I both died here In 1359 
Mdun was given up by Jeanne of Navarre to her brother, Charles 
the Bad, but was retaken by the dauphm Charles and Bertrand 
Duguesclin In 1420 it made an heroic defence against Henry V 
of England and his ally the duke of Burgundy Ten years later 
the people of Melun, with the help of Joan of Arc, drove out the 
hnghsh It was occupied by the League in 1589, and retaken by 
Henry IV in the following year 

Ml^LUSlNE, the tutelary fairy of the house of Lusignan, was 
the eldest daughter of the fairy Pressme, to avenge whose wrongs 
she shut up her father in a mountain in Northuml>erland P'or 
this she was condemned to be metamorphosed every Saturday 
into a woman-serpent — that is, to be a serpent from the hips 
downwards She might, however, be eventually saved from this 
punishment if she could find a husband who would never see 
her on a Saturday Such a husband was found m Raymond, 
nephew of the count of Poitiers, who became ric h and powerful 
through the machinations of his wife She built the castle of 
Lusignan and many other of the family fortresses When at 
length her husband gave way to his curiosity, and saw her taking 
the bath of purification on a Saturday she flew from the castle 
in the form of a serpent Thenceforward the death of a member 
of the house of Lusignan was heralded by the cries of the fairy 
serpent ** Pousser des erts de Melustne ** is still a popular 
saying 

This history IS related at length, with the adventures of 
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M^lusme’s numerous progeny, by Jean d’ Arras, m his Chromque de 
la prince sse, written m 1387 at the desire of John, duke of Berr>, 
for the amusement of the duke and of his sister Mane of France, 
duchess of Bar It is one of the most charming of the old prose 
romances in manner and style, and is natural in spite of the free 
use of the marvellous An attempt has been made by Jules 
Baudot in Les Princesses Yolande et les dues de Bar (Pans, 1900) to 
make it a roman a cU and to identify the personages Mdlusine, 
Mellusme or Merlusine is, however, simply the spirit of the 
fountain of Lusignan, and the local Poitevm myth is attached to 
the origin of the noble house The etymology of the word has 
been variously and fancifully given Some writers have supposed 
Merlusine to be a corruption of m^n Lucine {mater Luctna), the 
deit) invoked in childbirth She has been identified with 
Mclisende, widow of a king of Jerusalem, and with Mervant, wife 
of Geoffroi de Lusignan 

I he MHusine of Jean d'Arras was ])nntcd by Adam Sltinschabcr 
at Geneva in 1478, and was reprinted many times in the 15th 
and i(>th centuries It has bttn transl tted into Spanish, hnglish, 
Cicrmaii and Mcmish Modem e*ditions arc by J C Brunit (Pans 
1854), and by F Lcctsiie for the Academy of Arras (Arras, 1888) 
The Lnghsh translation was edited from a unique Mb in the 
British Museum by A K Donald for thcE L 1 S (1895) The tale 
was vcrsihcd in the 14th century by a poet called Couldrette, 
whose poem was pubhshed in 1854 by rianciscjuc Michel See 
further J C Dunlop, Hist of btclion^ n 491-393 (new ed , 1888), 
S Banng-Gould, Curious Myths of the Middle Ages, pp 470 seq 
(new ed , 1881), md J C Brunet, Manuel du lihraire (vol lu , 1862, 
5 V Jean d'Arias) 

MELVILLE, ANDREW (1545-1622), Scottish scholar, theo- 
logian and religious reformer, was the youngest son of Richard 
Melville (brother to Melville of Dysart), propnetor of Baldovy 
near Montrose, at whu h place Andrew was born on the ist of 
August 1543 His father fell at the Ixittle of Pinkie (1547), 
fighting m the van of the Scottish army, and, his wife having died 
soon after, the orphan was cared for by his eldest brother 
Richard (1522-1575) At an early age Melville began to show a 
taste for learning, and his brother did everything m his power 
to give him the best education Ihe rudiments of Latin he 
obtained at the grammar school of Montrose, after leaving whic h 
he learned Greek for two \cars under Pierre dc Marsilliers, a 
frenchman whom John Erskine of Dun had induced to settle 
at Montrose, and such was Melville’s proficiency that on going 
to the university of St Andrews he ext ited the astonishment of 
the profassors by using the Greek text of Aristotle, whu h no one 
else there understood On completing his course, Melville left 
St Andrews with the reputation of “ the best poet, philosopher, 
and Grecian of any young master in the land ” He then, in 
1564, being nineteen years of age, set out for trance to perfect 
his education at the university of Pans He there applied 
himself to Oriental languages, but also attended the last course 
of lectures delivered by furnebus m the Greek chair, as well as 
those of Peter Ramus, whose philosophical method and plan of 
teac^limg he afterwards introduced into the universities of Scot- 
land From Pans he proceeded to Poitiers (1566) to study civil 
law, and though only twenty-one he was apparently at once made 
a regent in the college of St Marceon After a residence of three 
years, however, political troubles compelled him to leave Franc e, 
and he went to Geneva, where he was welcomed by Theodore 
Beza, at whose instigation he was appointed to the chair of 
humanity in the academy of Geneva In addition to his teaching, 
however, he also applied himself to studies in Oriental literature, 
and in particular acquired from Cornelius Bertram, one of his 
brother professors, a knowledge of Syriac While he resided at 
Geneva the Massacre of St Bartholomew in 1572 drove an 
immense number of Protestant refugees to that city, including 
several of the most distinguished French men of letters of the 
time Among these were several men learned m civil law and 
political science, and their society increased Melville’s knowledge 
of the world and enlarged his ideas of civil and ecclesiastical 
liberty In 1574 Melville returned to Scotland, and almost 
immediately received the appointment of principal of Glasgow 
University, which had fallen into an almost ruinous state, the 
college having been shut and the students dispersed Melville, 
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however, set himself to establish a good educational system He 
enlarged the curriculum at the college, and established chairs 
m languages, science, pfulosophy and divinity, which i^ere 
confirmed charter in 1577 His fame spread through the 
kingdom, and students flocked from all parts of Scotland and 
even beyond, till the class-rooms could not contain those who 
came for admission He assisted m the reconstruction of 
Aberdeen University in 1575, and in order that he might do for 
St Andrews what he had done for Glasgow, he was appointed 
principal of St Mary’s (allege, St Andrews, m 1580 His duties 
there comprehended the teaching, not only of theology, but of 
the Hebrew, Chaldee, Syriac and Rabbinical languages The 
ability of his lectures was universally acknowledged, and he 
created a taste for the study of Greek literature The reforms, 
however, which his new modes of teaching involved, and even 
some of his newdoctrincs, such as the non-infalhbility of Aristotle, 
brought him into collision with other teachers m the uni\crsity 
He was moderator of the General Assembly in 1582, and took 
part m the organization of the Church and the Ih-esbyterian 
method Troubles arose from the attempts of the court to force 
a system of Episcopacy upon the Chunh of Scotland (see Scot- 
land, CHURCHOF),and Melville prosecuted one of the “ tulchan ” 
bishops (Robert Montgomery, d 1609) In consequence of this 
he was summoned before the privy council in February 1584, 
and had to flee into England in order to escape an absuid charge 
of treason which threatened imprisonment and not improbably 
his life After an abseme of twenty months he returned to 
Scotland in November 1585, and m March 1586 resumed his 
lectures in St Andrews, where he continued for twenty years, 
he became rector of the university in 1590 During Ihe whole 
time he protected the liberties of the S( ottish Church against 
all encroachments of the government 1 hat in the mam he and 
his coadjutors were fighting for the constitutionally guaranteed 
rights of the Church is admitted by all candid inquirers (see m 
particular The History of England from t6oj to 1616, by b R 
Gardiner, vol 1 chap ix ) The chief charge against M( Iville 
IS tliat his fervour oiten led him to forget the rcvei c nc e due to an 
“anointed monarch ” Of this, however, it is not easy to judge, 
manners at that time were rougher than at present When the 
king acted m an arbitrary and illegal manner he needed the 
reminder that though he was king over men he was only “ God’s 
silly vassal ” Melville’s rudeness (if it is to be called so) was the 
outburst of just indignation from a man zealous for the punty 
of religion and regardless of consequences to himself In 1599 
he was deprived of the rectorship, but was made dean of the 
faculty of theology Ihe close of Melville s career in Scotland 
was at length Iwought about by Jame^i in characteristic fashion 
In i6o6 Melville and seven other clergymen of the ( hurch ol 
Scotland were summoned to London in order “ that his majesty 
might treat with them of such things as would tend to settle the 
peace of the Church ” 1 he c ontention of the whole of these 

faithful men was that the only way to accomplish that purpose 
was a free Assembly Melville delivered his opinion to that 
effect in two long speeches with his acc ustomed freedom, and, 
having shortly afterwards written a sarcastic Latin epigram on 
some of the ntinl pr«:U:tised m the chapel of Hampton Court, and 
some eavesdropper having convc>ed the lines to the king, he 
was committed to the Tower, and dc tamed there for four years 
On regaining his liberty, and being refused permission to return 
to his own country, he was invited to fill a professor’s chair in the 
university of Sedan, and there he spent the last eleven years of his 
life He died at Sedan m 1622, at the age of seventy-seven 

Sec McCrus, Andrew Melville (ul 1819), Andrew Lang, History 
of Scotland (1902) (D Mn ) 

MELVIlXEy ARTHUB (1858 1904), British painter, was born 
m Scotland, m a village of Haddingtonshire He look up pamt- 
mg at an early age, and though he attended a night-school and 
studied afterwards in Pans and Grez, he learnt more from 
practice and personal observation than from school training 
The remarkable colour-^ense which is so notable a feature of his 
work, whether in oils or in water-colour, came to him during his 


travels m Persia, Eg> pt and India Melville, though compara- 
tively little known during his lifetime, was one of the most 
powerful influences in contemporary art, especially in his broad 
deiorative treatment with water-colour Though his vivid 
impressions of colour and naovenjent are apparently recorded 
with feverish haste, they are the result of careful deliberation 
and selection He was at his best m his water-colours of Eastern 
life and colour and his Venetian scenes, but he also painted several 
striking portraits in oils and a powerful colossal (ximposition of 
“ The Return from the Crucifixion ” which remained unfinishod 
at his death m 1904 At the Victoria and Albert Museum is one 
of his water-colours, “ Ihe Little BuU-Fight — Bravo, loro 1 ” and 
another, “ An Oriental Goatherd,” is m the Weimar Museum* 
But the majority of his pictures have been absorbed by private 
collec tors 

A comprehensive memorial exhibition of Melville’s works was 
held at the Royal Institute Galleries in I^ndon m 1900 

MELVILLE, HENRY DUNDAS, ist Viscount (1742-1811), 
British statesman, fourth son of RolxTt Dundas (1685-1753), 
lord president of the Scottish court of session, was born at 
Edinburgh in 1742, and was educated at the high school and 
university there Becoming a member of the faculty of advo- 
cates m 1763, he soon acquutd i leading position at the bar, 
and he had the advantage of the success of his half-brother 
Robert (1713-1787), who had become lord president of the cx)urt 
of session in 1760 He became solicitor-general for Scotland in 
1766, but after his appointment as lord-advocate in 177 s, he 
gradually relincjuished his legal practice to devote his attention 
more exi lusively to public business In 1774 he was returned to 
parliament for Midlothian, and joined the party of Lord North, 
and notwithstanding his provincial dialect and ungraceful manner, 
he soon distinguished himself by his clear and argumentative 
speeches After holding subordinate offices under the marquess 
of Lansdowne and Pitt, he entered the cabinet in 1791 as home 
secretary* From 1794 to 1801 he was secretary for war under 
Pitt, who conceived for him a special friendship In 1802 lie 
was elevated to the peeiage as Viscount Melville and Baron 
Dunira Under Pitt in 1804 he again entered oflice as first lord 
of the admiralty, when he introduced numerous improvements 
in the details of the departme nt buspu ion had arisen, however, 
as to the financial management of the admiralty, of which 
Dundas had been treasurer between 1782 and 1800, in 1802 a 
commission of inquiry was appointed, which reported in 1805^ 
The result was the impeachment of Lord Melville in 1806, on 
the miUalive of Samuel Whitbread, for the misappropriation of 
public money, and though it ended in an acquittal, and nothing 
more than formal negligenc e lay against him, he never again held 
office An earldom w rs offered in 1809 but dei lined , and he died 
on the 28th of May 1811 

Ills son Robert, 2nd Viscount Melville (1771-18^1), filled 
various political offii es and was first lord of the admiralty from 
1812 to 1827 and from 1828 to 1830, his name is perpetuated 
by that of Melville Sound, because of his interest in Arctic 
exploration His eldest son, Henry Dundas, 3rd Viscount 
(1801-1876), a general in the army, played a distinguished part 
in the second Sikh War 

See Hon J W Forte scue, History of the British Army, voL iv, 
(1907) 

MELVILLE, HERMAN (1819-1891), American author, was 
born in New Yoik City on the ist of August 1819 He shipped 
as a cabin-boy at the age of eighteen, thus being enabled to make 
his first visit to England, and at twenty-two sailed for a long 
whaling cruise m the Pacific After a year and a half he deserted 
his ship at the Marquesas Islands, on account of the cruelty of the 
captain, was captured by cannibals on the island of Nukahiva, 
and detained, without hardship, four months, was rescued by 
the crew of an Australiarx vessel, which he joined, and two years 
later reached New York Thereafter, with the exception of a 
passenger voyage around the world in i860, Melville remained 
in the United States, devoting himself to literature— though for a 
considerable period (1866-1885) he held a post m the New York 
custom-house — and being perliaps Hawthorne’s most intimate 
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friend among the literary men of America Ills wntings are 
numerous, and of varying merit, his verse, patriotic and other, 
is forgotten, and his works of fiction and of travel are of irregular 
execution Nevertheless, few authors have been enabled so 
freely to introduce romantic personal experiences into their 
boolw in his first work, Typee A Peep at Polynesian Life, or 
Four Months^ Residence in a Valley of the Marquesas (1846), he 
described his escape from the cannibals , while in Omoo, a Narra^^ 
tive of Adventures in the South Seas (1847), ^ hite Jacket, or The 
World in a Man-of-War (1850), and especially Mo^ Dick, or The 
Whale (1851), he portrayed seafarmg life and cliaracter with 
vigour and originality, and from a personal knowledge ecjual to 
that of Cooper, Marryat or Clark Russell But these records of 
adventure were accompanied by other tales so turgid, eccentric, 
opinionative, and loosely written as to seem the work of another 
author Melville was the product of a period m American 
literature when the fiction written by writers below Irving, Poe 
and Hawthorne was measuied by humble artistic standards He 
died in New York on the 28th of September i8gi 

MELVILLE, JAMES (15156-1614), Scottish reformer, nepliew 
of Andrew Melville {q v ), was born on the 26th of July 1556 He 
was educated at Montrose and St Leonard’s College, St Andrews 
In 1574 he proceeded to the university of Glasgow, of which his 
uncle was principal, and within a year became one of the regents 
When his uncle was appointed, in 1580, principal ol the New 
(later, St Mary’s) College, St Andrews, he was transferred to the 
chair of Oriental languages there hor three and a half years 
he lectured in the university, chiefly on Hebrew, but he had to 
flee to Berwick m May 1584 (a few months after his uncle’s txile) 
to escape the attacks of his ecclesiastu al enemy, Bishop Adam- 
son Alter a short stay there and at Newcastle-on-I> ne, and 
again at Berwu k, he proceeded to London, where he joined some 
of the leaders of the Scottish Presbyterian party The taking 
of Stirling Castle m 1^85 having changed the political and 
ecclesiastical positions m the north, he returned to Scotland 
in November of that year, and was restored to his office at St 
Andrews From 1586 to his death he took an active part in 
Church controversy In 1589 he was moderator of the General 
Assembly and on several occasions represented his party m 
conferences with the court Despite his antagonism to James’s 
episcopal schemes, he appears to have won the king’s respect 
He answered, with his uncle, a royal summons to London in 
1606 for the discussion of Church policy The uncompromising 
attitude of the kinsmen, though it was made the excuse for send- 
ing the elder to the Tower, brought no further punishment to 
James than easy detention within ten miles of Newcastle-on- 
1 yne During his residence there it was made clear to him by 
the king’s agents that he would receive high reward if he sup- 
ported the royal plans In 1 61 3 negotiations were begun for his 
return to Scotland, but his health was broken, and he died at 
Berwick in January 1614 

Melville has left ampU materials for the history of his time from 
the Presbyterian stindpoint, in (a) corresjxincU nec with his uncle 
Andrew Mclvillo (Mb m the library of the univeisity of Ldinburgh), 
and a dury (Mb in the Advocates’ Library, Ldinburgh) iho 
latter is written in a vigorous, fresh style, and is especially direct in 
its descriptions ot contcmpc)raiies His sketch 01 John Knox at 
St Andrews is one of his best passages 

As a writer qf vt rse he comj)arcs unfavourably with his uncle All 
his pieces, with the exception of a lihellus suppkx to King James, 
arc written m Scots lie, tiarisKtcd a j>ortion of the Zodiacu^ 
vitae of Pahngemus, and adapted some passages from Scaliger 
under the title oi Description of the Spainyarts naturall His 
Spiniuad Propine of a Pastonr to his people (1598), / he Black Bastill, 
a lamentation for tlie kirk (lOii), Thne may keip Counsell^ gtuc 
Twa be away, The Belieje of the Singinq Soul, David s Tragique 
Fall, and a number of Sonnets show no originality and indifferent 
technical ability 

The Diary was printed by the Bannatyne Club in 1829, and 
by Ih^ Wodrow Society in 1842 Large portions of U arc incorpor 
ated in David Calderwood’s (1575-1650) History of the Kirk of 
Scotland (first printed in 1(578) bor the life and times, see Thomas 
M'Cne's Life of Andrew Melville 

MELVILL]^, SIR JAMES ( 153^5-1617), Scottish diplomatist 
and memoir writer, was the tlurd son of Sir John Melville, laud 
of Raith m the county of Fife, who was executed for treason in 


1548 One of his brothers was Robert, ist Baron Melville of 
Mommail (1527-1621) James Melville in 1549 went to 
France to become page to Mary Queen of Scots Serving on the 
French bide at the battle of St Quentin in 1557 Melville was 
wounded and taken prisoner He subsecjuently earned out a 
number of diplomatic missions for Henry II of France On 
Mary’s return to Scotland m 1561 she gave Melville a pension 
and an appointment in her household, and she employed him as 
special emissary to reconcile Queen Elizabeth to her marriage 
with Darnley After the murder of Darnley in February 1567, 
Melville joined Lord Hernes in boldly warning Mary of the danger 
and disgrace of her projected marriage with Both well, and was 
only saved from the latter’b vengeance in consequence by the 
courageous resolution of the queen During the troubled tunes 
following Mary’s imprisonment and abdication Melville con- 
ducted several diplomatic missions of importance, and won the 
confidence of James VI when the king took the government into 
his own hands Having been adopted as his heir by the reformer 
Henry Balnavcs, he inherited from him, at lus death in 1579, the 
estate of Halhill in Fife, and he retired thither in 1603, refusing 
the request of James to accompany him to I ondon on his acces- 
sion to the English throne At Halhill Melville wrote the 
Memoirs of my own Life, a valuable authority for the history of 
the period, first published by his grandson, George Scott, in 1683 
Sir James Melville died at Halhill on the r3th of November 1617 
By his wife, Christina Boswell, he had one son and two daughters, 
the elder of these, Flizabeth, who married John Colville, de ]ure 
3rd Baron Colville of Culross, has been idptified with the 
authoress of a poem published m 1603, entitled Ane Godlte 
Dreame 

See the Memoirs mcntioncMi above, of which the most modern 
edition 1$ that i)rcparcd by 1 Thompson for the Bannatyno Club 
(bdmburgh, 1827) 

MBLVILL VAN CARNBEE, PIETER, Baron (i8r6 1856), 
Dutch geographer, was born al the Hague on the 20th of May 
1816 He traced his descent from an old Scottish family, 
originally, it is said, of Hungarian extraction Destined for the 
navy, in which his grandfather Pieter Melvill van Cam bee 
(1743-1810) had been admiral, he imbibed a Uste for hydro- 
graphy and cartography cus a student in the college oi Mcdemblik, 
and ho showed his capacity as a sui veyor on his first voyage to 
the Dutch Indies (1835) In 1839 he was again in the East, 
and was attached to the hydrographical bureau at Batavia 
With the assistance of documents lollected by the old East 
India Company, ho completed a map of Java in five sheets, 
accompanied by sailing directions (Amsterdam, 1842) He 
remained in the East till 1845 collecting materials for a chart of 
the waters between Sumatra and Borneo (two sheets, 1845 and 
1846) On his return to Holland he was attached to the naval 
department with the charge of studying the history of the 
hydrography of the Dutch Fast Indies He also undertook, 
in connexion with P F von bicbold, the publication of the 
Moniteur dcs hides, a valuable series of scientific papers, mainly 
from his own pen, on the foreign possessions of Holland, which 
was continued for three yeais In 1850 Melvill returned to 
India as lieutenant of the first class and adjutant to Vice-Admiral 
van den Bosch, and after the premature death of tins commander 
he was again appointed keeper of the chaits at Batavia In 
1853 he obtained exemption from active naval service that he 
might devote himself to a general atlas of the Dut( h Indies But 
in 1856 he fell a victim to climate, dying at Batavia on the 24th 
of October In spite of delays m engraving, twenty-five sheets 
of the atlas were already finished, but it was not till 1862 that 
the whole plan, embradng sixty sheets, was completed by 
Lieut -Colonel W F Versteeg In 1843 Melvill received the 
decoration of the Netherlands Lion, m 1849 that of the Legion 
of Honour 

MEMBRANELLE, an organ in Ciliate Infusoria {qv\ a, flat- 
tened assemblage of adherent ciha, like the plates of Ctenophora 
(qv) such are arranged m a senes in the adoaral wreath of 
the Heterothnchaceae Ohgotnchaceae and Hypotnchaceae and 
constitute the posterior girdle of Peritncha, 



MEMEL— MEMLINC 


MEMEL, a town of Germany, in the kingdom of Prussia, the 
most northerly town of the German Empire, 91 m by rail N E 
of Konigsberg, at the mouth of the Dange, and on the bank of a 
sound, called the Memeler Tief, which connects the Kurisches 
Half with the Baltic Pop (1905), 20,687 

sea the town is defended by a citadel and other fortifications, 
and the entrance to the harbour is protected by a lighthouse 
Memel has been largely rebuilt since a destructive fire in 1854 
It possesses iron-foundncs, shipbuilding yards, breweries, 
distilleries, and manufactories of chemicals, soap and amber 
wares By far the most important interest of the town, however, 
IS its transit trade in timber and the grain and other agri- 
cultural products of Lithuania, and also herrings and other 
kinds of fish The timber is brought by river from the forests of 
Russia, and is prepared for export in numerous saw-mills The 
annual value of timber exported is above 000, 000 A Prussian 
national memorial was unveiled here in the presence of the 
emperor William 11 in September 1907 

Memel was founded m 1252 by Pempo von Ostema, grand master 
of the Teutonic order, and was at first called New Dortmund «ind 
afterwards Memelburg It soon acquired a considerable tiade, and 
jomed the Hanseatic League During the 13th, 14th and 15th 
centuries it was repeatedly burned by its hostile neighlxiurs, the 
Lithuanians and l^oles, and in the 17th century it remained for 
some time m the possession of Sweden In 1757, and again m 1815, 
it was occupied by Russian troops After the battle of Jena, King 
Frederick William III retired to Memel and here, in 1807, a tre ity 
was concluded Ik tween England and Prussia The iK>et Simon 
Dach was a native of Memel 

See J Sembritzjti, (reschichie der kontgltch prewisiuhen und 
Handehstadt Memel (Memel, 1900), and Memel in ig Jahthunderi 
(Memtl, 1902) 

MEMEL, or Niemen, a river of Russia and Prussia, rising m 
the middle of the Russian government of Minsk at an altitude of 
580 ft and flowing generally west as far as Grodno Thence it 
runs north to Kovno, separating Poland from Russia, and at 
Kovno It turns west again, still dividing Poland from Russia, 
until it enters the Prussian province of East Prussia, through 
which it flows west and north-west past Tilsit for a distance of 
70 m and finally enters the Kurisches Haff by several arms 
Of these, those prini ipally used for navigation are the Russ, and 
its chief branch the Atmat Ihe Russ is connected with the 
outlet of the Kurisches Haff at Memel by a canal, while another 
canal links the Gilge arm southward with the Pregel Consider- 
able quantities of timber are floated down the Memel, and large 
amounts of corn shipped down it and its navigable tributary 
the Viliya The lowlands of lilsit are protected agamst inun- 
dation by dikes Total length of the river, 490 m , area of its 
basin, 34,950 sq m It is navigable for large vessels as far as 
Grodno 

See li. Keller Memel, Pregel und Wetchselstrom (2 vols , Berlin, 
1900) and bchickert, l^asserwege und Deichwcsen in dtr Memel- 
mederung (Konigsberg, 1901) 

MEMLINC, HANS (c 1430-1494), Flemish painter, whose art 
gave lustre to Bruges m the period of its political and commercial 
decline Though much has been written respecting the rise and 
fall of the school which made this city famous, it remains a moot 
question whether that school ever truly existed Like Rome or 
Naples, Bruges absorbed the talents which were formed and 
developed in humbler centres Jan Van Eyck first gained repute 
at Ghent and the Hague before he acquired a domicile eEewhere, 
and Memlinc, we have reason to think, was a skilled artist 
before he settled at Bruges The annals of the city are silent 
as to the birth and education of a painter whose name was in- 
accurately spielt by different authors, and whose identity was lost 
under the various appellations of Hans and Hausse, or Hemling, 
Memling, and Memlinc But W H J Weale mentions a con- 
temporary document discovered in 1889, according to which 
Memlinc “ drew his origin fron the ecclesiastical principality of 
Mayence,’^ and died at Bruges on the nth of August 1494 He 
probably served his apprenticeship at Mayence or Cologne, and 
later worked under Rogier van der Weyden He did not come 
to Bruges until about 1467, and certainly not as a wounded 
fugitive from the field of Nancy The story is fiction, as is also 


the report that he was sheltered and cured by the Hospitallers 
at Bruges, and, to show his gratitude, refused payment for a 
picture he had painted Memlinc did indeed paint for the 
Hospitallers, but he painted not one but many pictures, and he 
did so in 1479 and 1480, being probably known to his patrons of 
St John by many masterpieces even before the battle of Nancy 

Memlinc is only connected with military operations in a 
mediate and distant sense IIis name appears on a list of sub- 
scribers to the loan which was raised by Maximilian of Austria to 
push hostilities against France in the year 1480 In 1477, when 
he is falsely said to have fallen, and when Charles the Bold was 
killed, he was under contract to furnish an altarpiece for the gild- 
(hapel of the booksellers of Bruges, and this altarpiece, now 
preserved, under the name of the “ Seven Griefs of Mary,’’ in the 
gallery of Turin, is one of the fine creations of his riper age, and 
not inferior in any way to those of 1479 in the hospital of St John, 
which for their part are hardly less interesting as illustrative of 
the master’s power than the “ Last Judgment ” in the cathedral 
of Danzig Critical opinion has been unanimous in assigning 
the altai piet e of Danzig to Memlinc , and by this it affirms that 
Memlinc was a resident and a skilled artist at Bruges in 1473, for 
there is no doubt that the ‘‘ Last Judgment ” was painted and 
sold to a mere hant at Bruges, who shipped it there on board of a 
vessel bound to the Mediterranean, which was captured by a 
Danzig privateer in that very year But, in order that Memlinc ’s 
repute should be so fair as to make his pictures pure hasable, as 
this had been, by an agent of the Medici at Bruges, it is incum- 
bent on us to acknowleeJge that he had furnished sufficient proofs 
before that time of the skill which excited the wonder of such 
highly cultivated patrons 

It is characteristic that the oldest allusions to pictures eon- 
nected with Memlinc \ name arc those which point to relations 
with the Buigundian court Ihe inventories of Margaret of 
Austria, drawn up in T'^24, allude to a triptych of the “ God of 
Pity ” by Rogier van der \V eyden, of whie h the wings containing 
angels were by “ Master Hans ” But this entiy is less impor- 
tant as affording testimony in favour of the preservation of 
Mcmlmc’s work than as showing his eonnexion with an older 
Flemish craftsman For ages Rogier van der Weyden was ac- 
knowledged as an artist of the school of Bruges, until records of 
undisputed authenticity demonstrated that he was bred at lour- 
nai and settled at Brussels Nothing seems more natural than the 
conjunction of his name with that of Memlinc as the author of an 
altarpiece, since, though Memlinc’s youth remains obscure, it is 
( lear from the style of his manhood that he was taught in the 
painting-room of Van der Weyden Nor is it beyond the limits 
of probability that it was Van der Weyden who received com- 
missions at a distance from Brussels, and first took his pupil to 
Bruges, where he afterwards dwelt The clearest evidence of 
the connexion of the two masters is that afforded by pictures, 
particularly an altarpiece, which has alternately been assigneii 
to each of them, and which may possibly be due to their 
joint labours In this altarpiece, which is a triptych ordered 
for a patron of the house of Sforza, we find the style of Van der 
Weyden m the central panel of the Crucifixion, and that of 
Memlinc in the episodes on the wings Yet the whole piece 
was assigned to the former in the Zambeccari collection at 
Bologna, whilst it was attributed to the latter at the Middleton 
sale in London in 1872 At first, we may think, a closer re- 
semblance might be traced between the two artists than that 
disclosed in later works of Memlinc, but the delicate organization 
of the younger painter, perhaps also a milder appreciation of 
the duties of a Christian artist, may have led Memlinc to realize 
a sweet and perfect ideal, without losing, on that account, the 
feeling of his master He certainly exchanged the asceticism 
of Van der Weyden for a sentiment of less energetic con- 
centration lie softened Jhis teacher’s asperities and bitter 
hardness of expression 

In the oldest form in which Memhne's style is displayed, or rather 
in that example which represents the Baptist m the gallery of 
Munich, we arc supposed to contemplate an effort of the year 1470 
The finish of this piece is scarcely surpassed, though the subject 
IS more important, by that of the “ Last Judgment ** of Danzig 
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But the latter is more interesting than the former, because it tells 
how Meralinc, long after Rogier^s death and his own settlement 
at Bruges, preserved the traditions of sacred art which had been 
applied in the first part of the century by Rogier van der Weyden to 
the “ Last Judgment ** of Beaune All that Memlinc did was to 
purge his master’s manner of excessive stringency, and add to his 
other qualities a velvet softness of pigment, a delicate transparence 
of colours, and yielding grace of sh ndcr forms That such i beautiful 
work as the “ Last Judgment ” of Danzig should have been bought 
for the Italian market is not surpnsing when ve recollect that 
picture-fanciers in that country wcic familiar with the beauties of 
Memlinc’s compositions, as sliown in the preference given to them 
by such purchiscrs as Caidmil Grimari and Cardin d Bembo at 
Venice, and the heads of the house of Mcdici at Elorence But 
Memlinc s reputation was not confined to Italy or Flanders The 

Madonna and Saints ” which passed out of ilie Duchatel collection 
into the gallery of the Louvre, the Virgin and Child ’ punted 
for Sir John Donne and now it Chatsworth, ind othei nobh speci- 
mens in English and Coniine ntil piivate houses, show that his work 
was as widely known and appreeuted as it could be in the state 
of civilization of the i6tli century It was perhaj^s not their sole 
attraction that they gave tlic most tender and delicate possible 
unperson itions of the ” Mother of Christ ” th it could suit the lisle 
of that age m any European country But the portraits of the 
donors, with which they were mostly combined were more charac- 
tenstic, and probably more remarkable as likenesses, than any 
that Memlinc’s contemporaries could produce Noi is it unreason 
able to think that his success as a pur ti ait painter, which is mamfcslLd 
in isolated busts as well as in altarpieces, was of a kind to react with 
t ffcct on the Venetian school which undoubtedly w is affected by 
the ])artiality of Antonello da Messina for tr ms- Alpine types studied 
in blunders in Mcmlmc’s time The portriits of Sir John Donne 
and his wife and children in Hic Chatsworth Utarpiccc are not less 
remarkable as models of drawing and finish thin as refined pn 
sentations of persons of distinction nor is any difference in this 
respect to be found in the splendid groups of father, mother, and 
children which fill the noble altaipKCc of the Louvre As single 
portraits, the busts of Burgorniskr More 1 1 and his wife m the 
museum of Brussels, and their d lughtcr the "Sibyl Zambdhi ’ 
(according to the added description) m the hospital at Bruges arc 
the finest and most interesting of sptdmcns Ihe Seven Griefs 
of Mary in tlie gilleiy of iunn to which we may add the " Seven 
Joys of Mary * in the Pmakothek of Munich arc illustr itions of 
the habit which clung to thi art of Flandc rs of representing a cycle 
of subjects on the different planes of a singh picture where a wide 
expanse of ground is covered with incidents from the Passion in 
the form common to the letion of sacred plays 

Ihe masterpiece of Memlinc s later veirs a shnne eon laming 
relics of St Ursula in the museum of the hospitil of Brngis, is fairly 
supposed to have been ordered and finished in 1480 Thi delicacy 
of finish in its miniature figures, the vanety of its landscapes and 
costume, the marvellous patience with which its details are given, 
irc all matters of enjoyment to the spectator I here is labr 
work of the m istci in th( ' St Chnstophi r and Saints ’’ of 1484 m 
the academv, or the Newtnhovcn * Madonna” m the hospital of 
Bruges, or a large " Crucifixion with scones from the Passion, 
of 1 49 1 in the cathedral of Lubeck But as wt near the close of 
Mcmlme s eanci we obseivc that his piactice has become laigcr 
than he can compass done and, as iisinl in such cases, the labour 
of disciples IS substituted lor his own Flic registcis of the painters 
corporation at Bruges give the names of two apjircnliccs who served 
their time with Memlinc and piul dues on admission to the gild in 
1480 and i486 These subordinitcs remained obscure 

The trustees of his will appeared before the court of wards at 
Bruges on the lolh of December if05, and we gather from records 
of that date and jilace that Memlinc left behind several children 
and a considerable propeity 

Authorities — A Michiels, Memlinc sa vie et ses ouvrages (Ver- 
vicrs, 1881), T Gaedertz, Hans Memling undchsstn Altatschrein im 
Dam at T uhetk (Leipzig 18S3) Jules du Jnrdin, L Ecole de Brttges 1 
Hans Memhngy son temps, sa vie et son ceuvre (Antwerp, 1897) Ludwig 
K'lmmeicr, (Leipzig, 1899) W H J Hans Memlinc 1 

(London, 1901), Hans Memlinc Biograjihy (Bruges, 1901) 

(J A C P G K) 

MEMMINGEN, a town of Germany, in the kingdom of Bav ina, 
on the Ach, a tribut iry of the Illcr, 35 m S W of Augsburg on 
the railway to Ulm Pop (1905), 11,618 It is partly surroundi d 
With walls, and has some interesting old gates and houses It 
contains the fine Gothic e hun h of St Martin, which (ontains 67 
lieautifully carved choir-stalls, and a town hall dating from about 
1580 Its industrial products are yarn, calico, woollen goods, 
thread A considerable trade is earned on in hops, which are 
extensively cultivated in the neighbourhood, and in cattle, wool, 
leather and gram 

Memmmgen, first mentioned in a document of 1010, belonged 
onginally to the Guclf family, and later to the Hohenstaiifens Tn 
1286 it became a free city of the empire, a position which it main 


105 

tamed down to 1802, when it was allotted to Bavana. In 1331 it 
was a member of the league of Swabian towns, in 1530 it was one 
of the four towns which presented the Confessio Tetrapohtana to tlic 
emperor Ferdinand 1 and a few years later it joined the league 
of bchmalkalden During the Thirty Years Wai it was alternately 
occupied by the Swedes and the Imperialists In May i8oo the 
I ronch gamed a victory over the Austrians near Memmmgen 

See Dobd, Memmmgen tm Reformationszeitalter (\ug«;biirg, 
1877-1878), ind Clauss, Memmmgen Chfomky 1826-1892 (Memmin- 
gen, 1894) 

MEMMIUS, GAIUS (incorrectly c xWetd Gemellus, The Twin ”), 
Roman orator and poet, tribune of the people (66 b c ), friend 
of I iicrc tius and Catullus At first a strong supporter of Pompey, 
he quarrelled with him, and w^nt over to Caesar, whom he had 
previously attacked In <54, as candidate for the consulship, 
he lost Caesar’s support bv revealing a scandalous transaction 
in which he tind his fellow candidate had been implicated (Cic 
Ad Ait IV 15-18) Being subsequently condemned for illegal 
[irai tices at the elec tion, he w ithdrew to Athens, and afterwards 
to Mitylcne He died about the y^ar 49 He is remembered 
(hicfly because it was to him that Lucretius addressed the De 
return natura, perhaps with the idea of m iking him a convert to 
the doctrines of Epicurus It appears from Cicero { 4 d Lam 
Mil i) that he possessed in estate on which were the rums of 
Epicurus’s house, and that he had determined to build on the site 
a house for himself According to Ovid {Tnst 11 433) he was 
the author of erotu j)oems He posse ssed considerable oratorical 
abilities, but his contempt for Latin letters and preference 
for Gnek models impaired his efiieiency as an advocate (Cic 
Brut 70) 

Another Gaius Mlmmius, tribune in iii bc , attacked the 
iiistociats on a e fi irge of corrujit rcl itions with Jiigurtha Mcmmius 
subsequently stood for the consulship m 99, but was si iin in a not 
stirrccl up by his rival the praetor (xlaucia Sallust dcsciibes him 
as an ontor, but Cicero (De oratore, 11 59, 70) had a poor opinion 
of him 

MEMNON, in Greek mythology, son of Tithonus and Eos 
(Dawn), king of the Aethiopians Although mentioned in 
Hesiod and the Odv^^evy he is rather a post Homeric hero. 
After the death of Hector he went to assist his uncle Priam 
against the Greeks He performed prodigies of valour, but was 
shin bv Achilles, after he had himself killed Antilochus, the son 
of Nestor and the friend of Ac hi lies His mother, Eos, removed 
his body from the field of battle, and it was said that /cus, 
moved by her tears, bestowed immortality upcm him Accord- 
ing to another account, Memnon was engaged in single c ombat 
with Ajax lelamonius, when Achilles slew him before his 
warriors had time to come to his iid (Dictys Cretensis i\ 6, 
Quintus bmymaeus 11 , Pindar, Pythia, vi 31) His mother 
wept for him every morning, and the early dew-drops were said 
to be her tears His companions were changed into birds, 
called Memnonides, which came every yeir to fight and lament 
over his grave, which was vxriously lociled (Ovid, Metam xiii 
576-622, Pausanias x 31) The story of Memnon was the 
subject of the lost Aethopis of Arctinus of Miletus, the chief 
source from which our knowledge of him is derived is the second 
book of the Posthomenca of Quintus Smymaeus (itself probably 
an adaptation of the works of Arctinus and Lesches), where his 
exploits and death are described at length As an Atthiopian, 
Memnon was described as black, but was noted for his beauty 
Ihe fight between Achilles and Memnon was often represented 
bv Greek artists, as on the c best of Cypselus, and more than one 
Greek plav was written bearing his nime as a title In later 
tunes the tendency was to regard Memnon as a rexl historical 
figure He was said to have built the royal citadel of Susa, 
(Ailed after him the Memnomon, and to have been sent bv 
Teutamus, king of Assyria, to the assistance of his vassal Priam 
(Died Sic 11 22) In Egypt, the nime of Memnon was con- 
nected with the colossal statues of Amenophis (Amenhotep) IH 
near Thebes, two of which still remain The more northerly 
of these was partly destroyed by an earthquake (27 b c ) and 
the upper part thrown down A curious phenomenon then 
occurred Every morning, when the rays of the rising sun 
touched the statue, it gave forth musical sounds, like the 
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moaning noise or the sharp twang of a harp-string This was 
supposed to be the voice of Memnon responding to the greeting 
of his mother Eos After the restoration of the statue by Sep- 
timius Severus (a d 170) the sounds ceased The sound, which 
has been heard by moclern travellers, is generally attributed to 
the passage of the air through the pores of the stone, chiefly due 
to the change of temperature at sunrise Others have helcl that 
It was a device of the priests Strabo (xvii 816), the first to 
mention the sound, declares that he himself heard it, and Pau- 
sanias (1 42, 3) says “ one would compare the sound most nearly 
to the broken chord of a harp or a lute (Juvenal xv 5, 
with Mayor’s note, Tacitus, AnnaUy 11 61) 

1 he supporters of the solar theory look upon Memnon as the son 
of the dawn, who, though he might vanish from sight for i time, 
could not be destroyed hence the immortdity bestowed upon him 
by Zeus He comes from the east, that is, tlic hind of the rising sun 
On early Greek vases he is represented as borne through the air, 
this IS the sun making his way to his place of departure in the west 
Both Susa and Lgyptian Thebes, where there was t, Memnonion 
or temple in honour of the hero were centres of sun woiship 
“ Eos, the mother of Memnon is so Iransp^ircntly the morning, 
that her child must ns( igain as surely as the sun reappears to run 
his daily course across the heavens ' ((» W Cox, Mythology and 
Folklore^ p 2O7) 

bee J A Letronne^ La Statue vocale de Memnon (183^) C R 
Lepsius, Briefe aus ig\pten (1852) ‘ Iht Voice of Memnon in 

Edinburgh Fevtew (July 1886) article by R Holland in Rose he r s 
I exikon der mythologit 

MEMNON OF RHODES, brother of Mentor (q v ), with whom 
he entered the scrviees of the rebellious sitrap Artabazus of 
Phrygia, who married his sistei Mentor after the conquest of 
Egypt rose high in the favour of the king, and Memnon, who 
had taken refuge with Artabazus at the Macedonian lourt, 
became a zealous adherent of the Persian king, he assisted 
Mentor in subduing the rebellious satraps and dynasts in Asia 
Minor, and succeeded him as general of the Persian troc^ps In 
the pseudo-Aristotelian Oeconomtea, 11 28, stones are told of his 
methods of obtammg money and evading his obligations, thus 
he extorted a large sum of money from the c onquered inhabitants 
of Lampsacus and cheated his soldiers out of a part of then pay 
He owned a large territory in eastern Troas (Arrian 1 17, 8, 
Strabo xiii 587) He gained some successes against Philip II 
of Macedon in 336 (Diod xvii 6, Polyaen v 44, 4, 5) and 
commanded the Persian army against Alexander’s invasion 
Convinced that it was impossible to meet Alexander in a pitched 
battle, his plan was to lay waste the country and retire into the 
interior, meanwhile organizing resistance cm sea (where the 
Persians were far superior to the Macedonians) and carrying 
the war into Greece But his advice was overridden by the 
Persian satraps, who fore ed him to fight at the Granicus After 
his defeat he tried to organize the maritime war and occupied 
the Greek islands, but in the beginning of 333 he fell ill and died 
(Arrian 11 1,1) (ti> M) 

MEMORANDUM OP ASSOCIATION, in English company law, 
a document subscribed to by seven or more persons associated 
for any lawful purpose, by subscribing to which, and otherwise 
complying with the requisitions of the Companies Ac ts in respect 
of registration, they may form themselves into an incorporated 
company, with or without limited liability (see Company) 

MEMORIAL DAY (or DFCORAriON Day), a holiday observed 
in the northern states of the United States on the 'toth of May, in 
honour of soldiers killed m the American Civil War, and espe- 
cially for the decoration of their gra\cs with flags and flowers 
Before the close of the Civil War the olh of May was thus 
celebrated in several of the southern states, in the North there 
was no fixed day commonly celebrated until 1868, when (on 
the «;th of May) Commander-In-Chief John A Logan, of the 
Grand Army of the Republic, issued a general order designating 
the ^oth of May 1868 “ for the purpose of strewing with flowers 
otherwise decorating the graves of comrades who died in 
defence of their country during the late rebellion ” , Logan did 
rtiis “ with the hope that it will be kept up from year to year ” 
In 1882 the Grand Army urged that the “ proper designation of 
May 30 IS Memorial Day ’’—not Decoration Day Rhode Island 


made it a legal holiday m 1874, Vermont in 1876, and NewHamp- 
shire in 1877, and by 1910 it was a legal holiday m all the states 
and territories save Alabama, Alaska, Arkansas, Florida, 
Georgia, Louisiana, Mississippi, North Carolina, South Carolina 
and Texas In Virginia the 30th of May is observed as a 
Confederate Memorial Day The 3rd of June (the birthday of 
Jefferson Davis) is observed as Confederate Memorial Day in 
Louisiana and Tennessee, the 26th of April in Alabama, Florida, 
Georgia and Mississippi, and the loth of May in North Carolina 
and South Carolina 

MEMPHIS, the capital of Fgypt through most of its carlv 
history, now represented by the rubbish mounds at Bedreshen 
on the W bank of the Nile 14 m S of Cairo As the chief seat 
of the worship of Ptah, the artisan god (Hephaestus), Memphis 
must have existed from a very remote time But its greatness 
probably began with Menes {q v ), who united the kingdoms of 
Upper and Lower Fgypt, and is said to have secured the site for 
his capital near the border of the two lands by diverting the 
course of the river eastward Memphis was the chief city of 
the 1st nome of I ower Egypt, in its early days it was known 
as “the white walls” or the “white wall,” a name which dung 
to Its citadel down to Herodotus’s day Ihe residence here of 
Pepi I of the Vlth Dynasty, as well as his pyramid in the 
necropolis, was named Mn-nf/y and this gradually became the 
usual designation of the whole city, becoming Menfi, Mcmbi m 
late Egyptian, t e Memphis It was also called Hakeptah, 
“ Residence of the ka of Ptah,” and this name furnishes a possible 
origin for that of Egypt (klyvnToi;) Various dynasties had their 
ancestral seats elsewhere and individual kings built their palaces 
and pyramids at some distance up or down the valley, but Mem- 
phis must have been gencially the centre of the government 
and the largest city in Egypt until the New Empire (Dyns 
XVIIT -XX ), when Thebes took the lead In the since cding 
period It regained its ancient position Ihe government of the 
Persian satrap was seated in Memphis After the conquest of 
Alexander the city quu kly lost its supremacy to his new founda- 
tion and although it remained the greatest native centre, its 
population was less that that of Alexandria In the time of 
Strabo (xvii 807) it was the second city of Fgypt, inferior 
only to Alexandria, and with a mixed population like the latter 
Memphis was still important though declining at the time of 
the Moslem conquest Its final fall was due to the rise of the 
Arabic city of Fostat on the right bank of the Nile almost oppo- 
site the northern end of the old capital, and its rums, so far as 
they still lay above ground gradually disappeared, being used 
as a quarry for the new city, and afterwards for Cairo The 
remains of ‘‘ Mcnf ” were still imposing late in the 12th century, 
when they were described by ‘Abdallatif Now the ruins of 
the city, the great temple of Ptah, the dwelling of Apis, and the 
palaces of the kings, are traceable only by a few stones among 
the palm trees and fields and heaps of rubbish But the necro- 
polis has been to a great extent protected by the accumulations 
of blown sand Pyramids of the Old and Middle kingdoms 
form a chain 20 m long upon the edge of the valley from (iiza 
to Dahshur At Saqcjara, opposite Memphis itself, the step- 
pyramid of Zoser of the Illrd Dynasty, several pyramids of 
the Vth and Vlth Dynasties, and innumerable mastaba-tombs 
of the Old Kingdom, are crowded together in the cemetery 
Later tombs are piled upon and cut through the old ones One 
of the chief monuments is the Serapeum or sepulchre of the Apis 
bulls, discovered by Mariette m 1851 hrom 190*; J E Qiiibell 
was charged by the Service des Antiquities solely with the 
excavations in this vast necropolis His principal discovery 
has been the extensive remains of the Coptic monastery of 
St Jeremias, with remarkable sculptures and frescoes Flinders 
Petrie began the systematic exploration of the rums of Bed- 
reshen, and m three seasons cleared up much of the topography 
of the ancient city, identTfying the mound of the citadel and 
palace, a foreign quarter, &c Among his finds not the least 
interesting is a large series of terra-cotta heads representing 
the characteristic features of the foreigners who thronged the 
bazaars of Memphis They date from the Persian rule down to 
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the Ptolemaic period and are evidently modelled by Greek 
workmen In the Old Testament Memphis is mentioned under 
the names of Moph (Hos ix 6) and Noph (Isa xix 13, Jer 11 
16, Ezek XXX 13, 16) 

See J de Morgan, Carte de la nicropole memphtte (Cairo, 1897) 
Baedeker*s Egypt , J E Quibcll, Excavations at Saqqara (2 volb , 
Curo, I9 o8-i 9(^) W M Flinders Petrie, Memphis: 1 and The 
Palace of Apnes (Memphis II) (london, 1909) (F Ll G) 

MEMPHIS, a port of entry and the largest city of lennessee, 
USA, and the county-seat of Shelby county, on the Mississippi 
river, in the S W corner of the state Pop (i860), 22,623, 
(1870), 40,226, (1880), 33,592, (1890), 64,49s, (1900), 102,320, 
of whom «5iTO were foreign-born and 49,910 were negroes, 
(1906 estimate), 125,018 It is served by the Chicago Rock 
island & Pacific, the St Louis & San Prancisco, the Illinois 
( entral, the Southern, the Louisville & Nashville, the Nashville 
Chattanooga & bt Louis, the St I ouis South-Western, the St 
Louis Iron Mountain & Southern and the Yazoo & Mississippi 
Valley railways, and by steamboats on the Mississippi The 
river is spanned here by a cantilever railway bridge 1895 ft long, 
completed in 1892 The city is finely situated on the fourth 
( hickasaw Bluffs, more than 40 ft above high water, the streets 
ire broad, well paved and pleasantly shaded, and a broad levee 
overlooks the river In Court Square, in the heart of the city, 
arc many fine old trees and a bust of President Andrew Jackson 
Jn 1909 the city had about 1000 acres of parks and 11 J m of 
ptTrkvvays, besides two race-courses Overton Park has beautiful 
playgrounds and a good zoological collection Five miles from 
Memphis is a National Cemetery Among the prominent build- 
ings are the United States Government builcling, the county 
court house, Cotton Exchange, Business Men’s Club, Goodwyn 
Institute, contammg an auditorium and the public library, the 
( ossett irce library. Grand Opera House, Lyceum Theatre, 
\iiditorium, Gayoso Hotel, Memphis Evening Scimitar building, 
the Union and Planters’ Bank and Trust Company building, 
Lquitablc building, Memphis Trust building, Tennessee Trust 
building, the Bank of Commerce, Woman’s building (containing 
ofhees for business women). Masonic Temple, Odd bellows’ 
building and the Commerciiil Appeal building Among educa- 
tional institutions are the College of Christian Brothers (Roman 
Catholic, opened in 1871), Memphis Hospital Medical College, 
( ollege of Physicians and Surgeons, Hannibal Medical College 
for negroes and le Moyne Normal Institute, also for negroes 
Memphis is the see of a Protestant bpiscopal bishopric The 
city IS supplied with water from more thin eighty artesian wells, 
having an average depth of about 400 ft 

Owing to its situation at the head of deep water navigation 
on the Mississippi, Memphis has become a leading commercial 
city of the southern states, its trade in cotton, lumber, groceries, 
mules and horses is especially large The city also manufac tures 
large quantities of cotton-seed oil and cake, lumber, flour and 
grist-mill products, foundry and machine-shop products, confec- 
tionery, carriages and wagons, paints, furniture, bricks, cigars, 
&c The Illinois Central ancl the St Louis & San Francisco 
railways have workshops here The total value of the city’s 
manufactures increased from $13,244,538 in 1890 to $17,923,059 
($14,233,483 being factory product) in 1900, and to $21,346,817 
(factory product) in 1905, an increase of 50 % over the value of 
the factory product in 1900 

Chickasaw Bluffs were named from the Chickasaw Indians, 
who were m possession when white men first came to the vie inity 
Late in the 17th century the French built a fort on the site of 
Memphis, and during most of the i8th century this site was held 
either by the French or the Spanish In 1797 it passed into the 
possession of the United vStates By a treaty of the 19th of 
October 1818, negotiated by General Andrew Jackson and 
General Isaac Shelby, the Chickasaws ceded all their claims 
cast of the Mississippi, and early in 1819 Memphis was laid out 
in accordance with an agreement entered into by John Overton 
(1766-1833), Andrew Jackson and James Winchester (1752- 
1826), the proprietors of the land Its name was suggested 
from the similarity of its situation on the Mississippi to that of 


the Egyptian city on the Nile Memphis was incorporated as 
a town m 1827, and in 1849 was chartered as a city Near 
Memphis, on the 6th of June 1862, a Union fleet of 9 vessels 
and 68 guns, under Commander Charles Henry Davis (1807-1877), 
defeated a Confederate fleet of 8 vessels and 28 guns under 
Commander J E Montgomery after a c ontest of little more than 
one hour, three of the ( onfederate vessels being destroyed and 
four of them captured, and from this victory until the close of 
the war the city was in possession of the Union forces In 
August 1864, however, a Confederate force under General N B 
Forrest raided it and captured several hundred prisoners Ihe 
decrease of population between 1870 and 1880 was due to the 
raviges of yellow fever in 1873, 1878 and 1879 epidemic 

of 1873 resulted in over two thousand deaths, and that of 1878 
in a total of 5150, of whom 4250 were whites and 900 negroes 
At the return of the fever in 1879 better care and strict quaran- 
tine arrangements prevailed, but there were 497 deaths During 
the epidemic s of 1878 and 1879 fully two-thirds of the popula- 
tion fled from the city, many of whom died of the fever at other 
places, and a still larger number did not return For three 
months during each year business was suspended, and all ingress 
or egress except for the most necessary purposes was forbidden 
The city was left almost bankrupt, and as a means of relief the 
legislature of the state in Januarv 1879 repealed the c ity’s charter, 
and, assuming exclusive control of its taxation and finances, con- 
stituted it simply a “ taxing district, ’ placing its government in 
the hands of a “ legisl itive c ounc il ” This anomalous proceeding 
was declared constitutional bv the supreme court of Tennessee 
Subsequently the streets were c leansed and repaved, an improved 
sewer system was put in operation, and the water supply was 
obtained from artesian wells In 1891 a new city charter was 
obtained, and in 1907 the “ Houston plan ” (see Houston, 
Texas) was adopted for Memphis by the state legislature Ihe 
act, however, was declared unconstitutional by the state supreme 
court, on the ground that it would force elec ted ofiicers out of 
office before the expiration of then constitutional terms, and in 
1909 a new charter on the Houston plan was adopted by the 
legislature, to become effective on the ist of January 1910, 
providing for a government by five c ommissioners, each having 
charge of a separate department 

See J M Keating, History of the City of Memphis and Shelbv 
County y Tennessee (Syiacusq, 1888), James Phelan, History of 
Tennessee (Boston, 1889) 

MENA, JUAN DE ( 1411-1456), Spanish poet, was born at 
C6rdova in 1411 In his twenty-fourth year he matiieulated 
at the university of Salamanca, and studied later at Rome 
Ills scholarship obtained for him the post of Latin secretary at 
the court of Castille, subsequently he became historiographer 
to John II and magistrate at Cordova According to the 
Epicedto of Valerio Fianciseo Romero, Mena died from natural 
causes in 1456, popular tradition, however, ascribes his death 
to a fall from his mule Though nominally the king’s chronicler, 
Mena had no share in the Crdmca de Don Juan II , the statement 
that he wrote the first act of the Celestma {qv) is rejected, but 
three authentic spe( imens of his cumbrous prose exist in the com- 
mentary to his dull poem entitled La Coronacion or Calarnactleos, 
in the lliada cn romance (an abridged version of Homer), ind in 
the unpublished algunos hnajes aniiguas e nobles de 

Castilla He is conjectured to be the author of the satirical 
Coplas de la panadera, but, apart from the fact that these verses 
arc ascribed by Argote de Molina to Inigo Ortiz de Zuniga, 
they are instinct with a tart humour of which Mena was destitute 
His principal work is his allegorical poem, hi Labennio de 
FortunUf dedicated to John II , in the oldest manuscripts it 
consists of 297 stanzas, but three more stanzis were addeci to it 
later, and hence the alternative, popular title of Las Trezientas 
The Labennio is modelled on Dante, and further c on tains remin- 
iscences of the Roman de la rose, as well as episodes borrowed 
from Virgil and Lucan It is marred by excessive emphasis and 
pedantic diction, and the arte mayor measure in which it is 
written is monotonous , but many octaves are of such excellence 
that the arte mayor metre continued m fashion for nearly a 



io8 MENA, PEDRO DE— MENAHEM 


century. The poem, as a whole, is tedious, yet its dignified 
expression of patriotic spirit has won the admiration of Spaniards 
from Cervantes’ time to our own 

A critical edition of the Labertnio has been issued by R Foulch6- 
Delboso (Macon, 1904) 

PEDRO DK (d 1693), Spanish sculptor, was born 
m Adra He was a pupil of his father as well as of Alonzo Cano 
His first conspicuous success was achieved in work for the con- 
vent El Angel at Granada, including figures of St Joseph 
St Antony of Padua, St Diego, St Pedro Meantara, St hranciscus 
and Santa Clara In 1658 he signed a contract for sculptural 
work on the choir stalls of the cathedral at Malaga —this work 
extendmg over four years Other works are, statues of the 
Madonna and child and of St Joseph in Madrid, the polychro- 
matic figures in the church of St Isidoro the Magdalena and the 
Gcrtrudis in the church of St Martin (Madrid), the crucifixion 
m the Nuestra Senora de Grae la (Madrid), the statuette of St 
Francis of Assisi in Toledo, and of St Joseph in the St Nicholas 
church in Murcia Between 1673 and 1679 Mena worked at 
Cordova About 1680 he was in (jranada, where he executed 
a half length Madonna and child (seated) for St Dominicos Mena 
died in Malaga m 1693 He and Mora (q v ) may be regarded as 
artistic descendants of Monhmes and Alonzo Cano, but m tech- 
nical skill and the expression of religious motive his statues are 
unsurpassed in the sculpture of Spam His feelmg for the nude 
was remarkable Like his immediate predecessors he excelled in 
the portrayal of contemplative figures and scenes, Mena’s 
drawing of Santiago leaping upon his ( harger is good, and the 
carving admirable, but the necessary movement for so spirited 
an action is lac king 

See B Haciidcke, Studicn zuv Geschtchte der •ipam<ichtn Pla^^ti/t 
(Strassburg, 1900) 

MENABREA, LUIGI FEDERICO, Marquis of Valdora (i8oc)- 
1896), Italian general and statesman, wis bom at Chamben^ on 
the 4th of September 1809 He was educated at the university 
of Turin, where he qualified as an engineer and became a doctor 
of mathematics As an olTicer of engineers he replaced Favour 
in 1831 at the fortress of Bardo He then became professor of 
mechanics and construction at the military academy and at the 
university of Turin King Charles Albert sent him in 1848 on 
diplomatic missions to secure the adhesion of Modena and Parma 
to Sardinia He entered the Piedmontese parliament, and 
was attached successively to the ministries of war and foreign 
affairs He belonged to the right centre, and until the events 
of 1859 he believed in the possibility of a compromise between the 
Vatican and the state He was major-general and commandcr- 
m-chief of the engineers in the Lombard campaign of 1859 
lie superintended the siege works against Pese hiera, was present 
at Palestro and Solfenno, and repaired the fortifications of 
some of the northern fortresses In i860 he became lieutenant- 
general and conduc ted the siege of Gaeta He was appointed 
senator and received the title of count Entering the Rir isoli 
cabinet of 1861 as minister of marine, he held the portfolio of 
public works until 1864 in the succeeding Panni and Minghetti 
cabinets After the war of 1866 he was chosen as Italian 
plenipotentiary for the negotiation of the Treaty of Prague and 
for the transfer of Vcnetia to Italy In October 1867 he suc- 
ceeded Rattazzi in the premiership, ind w is c ailed upon to de il 
with the difficult sitiution created by Garibaldi’s invasion of the 
Papal States and by the catastrophe of Montana Mcnabrea 
disavowed Garibaldi and instituted judicial proceedings against 
him, but m negotiations with the French government he pro- 
tested against the retention of the temporal power by the pope 
and insisted on the Italian right of interference m Rome He 
was m the secret of the direct negotiations between Victor 
Emmanuel and Napoleon III in June 1869, and refused to enter- 
tain the idea of a French alliance unless Italy were allowed to 
occupy the Papal States, and, on oc casion, Rome itself On the 
eve of the assembly of the Oecumenical C ouncil at Rome Mena- 
brea reserved to the Italian government its right m respect of 
any measures directed against Italian institutions He with- 
drew from seminary students m 1869 the exemption from mili- 


tary service which they had hitherto enjoyed Throughout has 
term of office he was supported by the fiimnce minister Count 
Cambray Dignv, who forced through parliament the grist tax 
proposed b> Quintino Sella, though in an altered form from the 
earlier proposal After a senes of changes in the cabinet, and 
many crises, Menabrea resigned ui December 1869 on the election 
of a new chamber in which he did not command a majority He 
was made marquis of Valdora in 1875 His successor m the 
premiership, Giovanni I anza, m order to remove him from his 
influential position as aide-de-camp to the king, sent lum to 
London as ambassador, where he remained until in 1882 he 
replaced General Cialdini at the Paris Embassy Ten years 
later he withdrew from public life, and died at Saint Capm on 
the 24th of May 1896 

MENAGE, GILLES (1613-1692), French scholar, son of 
Guillaume Menage, king’s advocate at Angers, was born m that 
city on the 15th of August 1613 A tenacious memory and an 
early enthusiasm for learning carried him speedily through hib 
literary and professional studies, and he practised at the bar at 
Angers as early as 1632 In the same year he pleaded several 
causes before the parlement of P ins, but illness induced him to 
abandon the legal profession for the Church He became prior 
of Montdidier without takmg holy orders, and lived for some 
years in the household of Cardinal de Retz (then coadjutor to 
the archbishop of Pans), where he had leisure for literary pur- 
suits Some time after 1648 he cjiiarrelled with his patron and 
withdrew to a house in the cloister of Ncjtre Dame, where he 
gathered round him on Wednesday evenings those literarv 
assemblies which he called Mer cutises Chapelam, Pcllnson, 
Conrart, Sairazm and Du Bos were among the habitues He 
was admitted to the Della Cruscan Academy of Florence, but 
his caustic sarcasm led to his exclusion from the F'rcnc h 
Academy M6nagc made many enemies and suffered under the 
satire of Boilcaii and ot Moli^re Molie^re immortalized him 
as the pedant Vadius in Les Femmes savanic'^^ a portrait 
Menage pretended to ignore He died in Pans on the 23rd 
of July 1693 

Of his works the following may be mentioned Pocmata lahna, 
^alkca, graeca, ct italic a Ortgtni della lingua ttaliana (ibbg) 

Dutionnaire itymologiqne (1050 and 1(170) Observutiom* sur la 
lci,n{^He ftancati>o {i(>yz -ibjb) , and lull Baillet (1090) 

MENAGERIE, a collection of wild animals kept for show or 
exliibition I he word is particularly applied to travelling 
exhibitions of wild animals, attached to a c ircus or other show, 

zoological gardens ' (qv) being the term generally applied to 
large stationary and permanent exhibitions, arranged on a 
scientific system Ihe French fntnagene (from menage ^ O Fi 
mesnage, Lat mamionaticum, mamto, house, cf “ manage ’ ) 
originally meant the administration of a household or farm, with 
spec lal reference to the live stoc k 

MENAHEM (Ilcbiew for “ consoler ”), a king of Israel Ht 
was the son of Gadi {t e perhaps, a man of Gad), and during the 
disturbances at the death of Jeroboam 11 seized the throne 
and reigned ten years (2 Kings xv 14-18) Ihe scene of his 
revolt was lirzah, the old seat of the kings c:)f Israel between 
Jeroboam T and Omri (which period the piesent closely 
resembles), and it wis only after perpetrating nameless cruelties 
at lappuah ^ on the border of Ephraim and Mannasseh that the 
counter revolt of Shallum, son of Jabtsh (perhaps a Gileadite), 
was suppressed Towards the end of his reign figlath- 
Pilcser IV marched against north Syria, and among 
his tributaries mentions Menahem ^ together with Rezin 
of Damascus, and kings of lyre, Gebal, &c (r 738 Bc) 
According to the Old Testament account the Assyrian king 
even advanced against Israel, and only withdrew in con- 
sideration of a tribute amounting to about £400,000 A 
thousand talents (t e about 3,000,000 shekels) was raised bv 
assessing every wealthy person at 30 shekels The act was 
hardly popular, and the internal troubles which he liad quelled 

' Scarcely Tiphsah (2 Kmgs xv i6) on the Euphrates 

2 The iclentific^ation of the Israelite king with Me-ni-Fi-{iniy-nu 
of Sa me n na-ai on the Ass xnscnption has been unnecessarily 
doubted 
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broke out again at or shortly after his death- The Gileadites 
again conspired, and having slam his son Pekahiah set up Pekah 
the son of Remaliah in his place ^ This meant a return to an 
antirAssynan policy (bee Ahaz ) (SAC) 

MENAI STRAITS, a chaamel of the Insh Sea, separatmg 
Anglesea from Carnarvonshire, N Wales, extending 14 m from 
Beaumaris to Abermenai, and varying in breadth from 200 yds 
to 2 m It is famous for the suspension and tubular bridges 
which cross it The suspension bridge carries the Holyhead 
road from Bangor Designs were prepared by T Telford It 
was begun m 1819, the first chain carried over m April 1825, 
the last in July of the same year, and the bridge opened to the 
public the 30th of January 1826 I he cost was £120,000 Ihe 
length of the chains (from roek-fastenings) is 1715 ft, and be- 
tween the piers 590 ft , the length of the roadway between the 
piers IS 550 ft and the total roadway length 1000 ft , the height 
of the roadway from the spring tide high-water level is too ft , 
the breadth of the roadway including two carriage-ways and a 
footpath IS 30 ft Ihe sixteen suspending chains are earned 
60 ft through rock Their sustaining power has been c alculaled 
at 2016 tons, while the whole weight of the suspended part of 
the bridge is only 489 tons During a gale a slight oscilliation 
IS noticeable on the bridge itself and from the shore Ihe 
tubular bridge carries the London North Westeni railway 
Here the channel is about 1100 ft wide, and divided in the 
middle by the Britannia Rock, bare at low water The tide 
generally rises 20 ft , with great veloc ity The princ ipal measure- 
ments are each abutment 176 ft , from abutment to side 
tower, 23D ft , from side tower to central tower, 460 ft , breadth 
of each side tower at road-level, 32 ft , breadth of centre tower, 
4«^ ft t) m Ihe total length of the roadway is 1841 ft 5 m 
The Britannia Tower measures at its base 62 by 52! ft , with a 
total height of 230 ft There arc loi ft between the sea at 
high tide and the bridge roadway bottom The limestone used 
IS from Peninon, 4 m from Beaumaris Pour stone lions 
couchant guard the approaches to the bridge The first tube 
of the tubular bridge was deposited in its place on the 9th of 
November 1849, the last on the 13th of September 1850 The 
total c ost was £62 1,865 i he engmeer of the tubular bridge was 
Robert Stephenson, who was assisted by Sir William Fairbairn 
and Eaton Hodgkmson 

MEN AM, or Me Nam (literally the “ mother water ’ or 

main river a river of Siam, the chief lughway of the interior, 
on whose yearly rise and fall depends the nee crop of Lower 
Siam Rising in the Ltio or Siamese Shan state of Nan at a 
height of 1400 ft upon the shoulders of the mountain mass of 
Doi Luang, it is first known as the Nam Ngob, after a village of 
that name As the Nam Nan, still a mountain stream, it flows 
southward through the state so named between high forested 
ranges, and, notwithstanding the frequent rapids along its c ourse, 
the natives use it in dug-outs for the transport of hill produce 
From Utaradit, where it leaves the hills of the I ao countrv, it 
flows southward through the plam of 1 ower Siam, and is navi- 
gable for flat-bo ttomecl native craft of considerable capacity 
It LS here known as the Nam, 01 Menam Pichai Below Pichai 
the river flows through forest and swamp, the latter providing 
vast overflow basins for the yearly floods Thousands of tons 
of fish are caught and cured here during the fall of the river after 
the rams Below Pitsimalok the waters of the Menam Yom, 
the historic river of Siam, upon which two of its anc lenl capitals, 
Sawankaluk and Sukotai, were situated, meander by more than 
one tortuous clayey channel to the main river, and combine to 
form the Nam Po At Paknam Po the main western tributary 
comes m, the shallow Me Ping, the nver of Rahcng and Chicng 
Mai, brmgmg with it the waters of the Me Wang As the c hacf 
duty-station for teak, which is floated in large quantities down 
all the upper branches of the nver and as a place of transshipment 
for boats, Paknam Po is an important and growing Umn 
From this point southwards the river winds by many channels 

’ The chronology in xv 2, 23, 32 appenrs to Confuse Pekah and 
Pekahiah, and the view has been held that they were originally 
one and the same, cf Cheyne, Lncy Btb col 3643 


through the nc best and most densely populated portion of Siam- 
About Chainat the fachin br inches ofl, forming the mam 
western branch of the Menam, and falling into tlie g\ilf at a 
pomt about 24 m west of the bar of the mam or Bangkok 
river At Ayulhn, another of the anc icnt capitals of Siam, the 
Nam Sak flows in from the north-cast, an important stream 
affording communication with the rich tobacco district of Pecha- 
bun, and draining the western slopes of the Korat escarpment 

MENANDER (342-291 b c ), Greek dramatist, the chief repre- 
sentative of the New ( omedy, was born at Athens He was the 
son of well-to-do parents, his father Diopeithes is identified by 
some with the Athenian general and governor of the Ihracian 
Chersonese known from the speech of Demosthenes De Cher- 
soneso He doubtless derived his taste for the cornu drama 
from his uiu le Alexis {qv) He was the friend and associate, 
if not the pupil, of Iheophrastus, and was on intimate terms 
with Demetnus of Phalcrum He also enjoyed the patronage 
of Ptolemy Sotcr, the son of Ligus, who invited him to his 
court But Menander, preferring independence and the com- 
p my of his mistress Glycera in his villa in tlie Peiraeus, refused 
According to the note of a scholiast on the Ibis of Ovid, he was 
drowned while bathing, his countrymen built him a tomb on 
the road leading to Athens, where it was seen by Pausanias A 
well-known statue in the Vatican, formerly thought to represent 
Manus, is now generally supposed to be Menander (although 
some distinguished archaeologists dispute this), and his been 
identified with his statue in the theatre at Athens, also mentioned 
by Paiisaniis 

Menander was the author of more than a hundred comedies, 
but only gained the prize eight times Ills rival in dramatic 
art and also m the affections of Glycera was Philemon {qv), 
who appears to have been more popular Menander, however, 
believed himself to be the better dramatist, and, according to 
AuKis Gclhus, used to ask Philemon “ Don t >ou feel ashamed 
whenever you gam a victory over me? ’ According to 
Caecilius of Calacte (Porphyry in Fuscbius, evan x 3,13) 

he was guilty of plagiarism, his AeunSat/xwv being taken bodily 
from the Olo^vurrq^ of Antiphanes But, although he attained 
only moderate success during his lifetime, he subsequently 
became the favourite writer of antiquity Copies of bus pi ivs 
were known to bind as and Eustathius (loth and nth centuries), 
and twenty-three of them, with commentan b} Psclliis, were 
said to have been in existence at Constantinople in the 16th 
( entury He is praised by Plutarch {Comparison of Menander 
and Aristophanes) and Quintilian {Imiit x 1 69), who accepted 
the tradition that he was the author of the speeches published 
under the name of the Attic orator Charisius A great admirer 
cind imitator of Euripides, he resembles him in his keen observa- 
tion of practical life, his analysis of the emotions, and his fondness 
for moral maxims, many of which have becxime proverbial 
“ riie property of friends is common,'* “ Whom the gods love 
die young,' ‘'Evil comraimK ations corrupt good manners” 
from the Thais, quoted m 1 Cor xv ^3) These maxims 
chiefly munostichs) were afterwards collected, and, with addi- 
tions from other sources, were edited as Mci/dvSpoi; yvwfxai 
fioioarixoi, a kind of moral textbook for the use of schools 

Menander found many Roman imitators The Ennuchus, 
Andna, Heantontimorumenos and Adel phi of Terence (called 
by Caesar “ dimidiatus Menander ^) were avowedly taken from 
Menander, but some of them appear to be adaptations and combi- 
nations of more than one play, thus, m the Andna were combined 
Menander’s *Av8pia and UtpivOio,, in the Eunuchus the Ewofxo? 
and KoXai, while the Adelpht was (ompiled partly from Menan- 
der and partly from Diphilus The original of Terence’s Ilecyra 
(as of the Phormio) is generally supposed to be, not Menander, 
but Apollodorus of Carystus The Bacchtdes and Sttchus of 
Plautus were probably based upon Menander’s At? Efairardi^ 
and <PtXddc\(l>oL, but the Poenulus does not seem to be from the 
Kapxy)^dvLo<:, nor the Mostellaria from the <I>d<7fia, in spite of the 
similarity of titles Caecilius Statius, Luscius Lavmius, Tur- 
pilius and \tilius also imitated Menander He was further 
credited with the authorship of some epigrams of doubtful 
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authenticity, the letters addressed to Ptolemy So ter and the 
discourses in prose on various subjects mentioned by Suidas 
are probably spurious 

Till the end of the 19th century, all that was known of Menander 
were ttie fragments collected by A Memcke (1855) and T Kock, 
Comteorum attxcorum fragmenta, 111 (1888) They consist of some 
1650 verses or parts of verses, in addition to a considerable number 
of words quoted expressly as from Menander by the old lexico- 
graphers From 1897 h) 1907 papyri were discovered in different 
parts of Egypt, containing fragments of considerable length, 
amounting to some 1400 lines In 1897, about eighty lines of the 
PtafpySs , in 1899, fifty lines of the UrpiKtioofievri in 1903, one 
hundred lines (half 111 a very mutilated condition) from the K(lAa{, 
in 1906, two hundred lines from the middle of the UfpiKfipofiipv, 
the part previously discovered containing the dtnouemeni, five 
hundred lines from the "EmrpiirovTts, generally well preserved 
sixty-three lines (the prologue, list of characters, ancf the first 
scene) f from the ’^Hpws, three hundred and forty lin(s from the 
(the identification of the two last plays is not considered 
absolutely certain) and twenty lines from an unknown comedy 
Subsequently, part of a third copy of the UtpiK^ipo/xdvrj was found 
in Egypt, some one hundred and forty lines, half of which were 
already known, while the remainder were new (Abhandlungen der 
kdnigl -sdchstschen Gesellschaft der WtssenscJiaften, Leipzig), 1908 
It IS doubtful whether these fragments, which are of sufficient 
length to afford a basis for the consideration of the merits of 
Menander as a writer of comedies, justify the great reputation 
enjoyed by him m ancient bmts With the exccj)tion of i scene in 
the YirirpfirovrtSy which would apjical to the litigious Athenians, 
they contain little that is witty or humorous there is little 
vanety in the characters, the situations arc conventional, and the 
plots, not of a highly edifying characU r, arc lacking in originality 
Menander s chief excellences seem to be facility of language, accurate 
portrayal of manncis, and naturalness of the sentiments which he 
puts into the mouth of his dramatis jx^rson le It is remarknble 
that the maxims, which form tht thief part of the eirlicr collections 
of frigmcnts are few in the later 

On Menander generdly see nionogriphs by C Benoit (1854) and 
G Guizot (1855), J Gt ffeken, Stiidia zu Menander (1898) , H Lubke, 
Menander und setnt hunst (1892) J Denis, La ComSdie grecque 
(1886), vol 11 , H Weil Ptndes snr L anhqutU grecque Editions 

of the fragments Vtwpy^s, by J Nicole, with translation and notes 
(1898) and by B P (/renftll and A S Hunt, with revised text and 
translation (1898) the ‘'Hpojj, hvirptno^rts^ UtpiKdpoiJLfyTj^ hapla 
by G Lefcbvrc and M Croiset, with introduction, notes and 
translation (Cairo, 1907) , J van Leeuwen, with Latin notes (and 
ed , 1908), L Bodin and P Mazon Exiratts *de Menandn 

{Sarnia and Lptireponte^, 1908) F Croiset, L* Arbitrage^ critical 
ed and translation (1908) C Robert, Dev neue Menander (tixt 
reconstructed, 1908), Wilamowitz Mollendorff, * Der Menander 
von Kairo in Neue Jahrbucher fur das hlasstscJte AUertum (1908^ 
pp 34 62, German trans by C Robert, Szenen aus Menandir 
(1908) hnglish by Unus Multorum (1Q09) Sec also Wi lam owit/ 
Mollendorll, Der Landmann des Menandros ' in Neui Jahrbucher 
(1899), p 513 C Dziatzko, Der Inhalt des Georgos von Menander, 
m Rhein Mus liv 497, Iv 104 F Leo Der Neue Menander 
in Hermes, x\n\ 120 E Cipps ‘ The Plot of Menanders Epitrc 
pontes m Am er Journ 0/ p)n/o/ogv (1908), p 410 A Krctschmai, 
l)e Menandn reliauus nuper repcrtis (1906) F G Kenyon m 
Quarterly Review (Ajiril, 1908) The Times Literary 'supplement 
(Sept 20, 1907), Athenaeum (Oct 23, 1897, Aug i, 1908 Oct 24, 
1908) , and list of articles in j>enoelieals m Van leeuwen's 
edition (] H F) 

MENANDER (Milinda), a Gracco-Tnduin d) nast When the 
Graeco-Indian king Demetrius hid been beaten by Fuiratides 
of Bactna, about 160 bc, and the kingdom of Kuiratides 
{qv) dissolved after his assassination {c 150 bc ), a Greek 
( 1 > nasty maintained itself in the Kabul Valley and the Punjab 
The only tw^o kings of this dvnast) mentioned by classical 
authors are Apollodotus and Menander, who conquered a great 

C art of India Irogus Pompeius described in his fort) first 
00k (see the piologue) “the indian history of these kings, 
Apollodotus and Menander/’ and Strabo, xi 516, mentions from 
Apollodotus of Artemita, the historian of the Parthians, that 
Alenander “conquered more tribes than Alexander, as he 
crossed the Hypanis to the east and ad\anccd to the Isamus, he 
and other kings (especially Demetrius) occupied also Patalene 
(the district of Patala near Hyderabad on the head of the delta of 
the Indus) and the coast which is called the district of Saraostes 
{% e Syrastene, m mod Gujarat, Brahman Saurashtra) and the 
kingdom of Sigerdis (not otherwise known), and they extended 
their dominion to the Seres (i e the Chinese) and Phryni (?) ” 
Hie last statement is an exaggeration, probably based upon the 
fact that from the mouth of the Indus trade went as far as China 


That the old coins of Apollodotus and Menander, with Greek 
legends, were still in currency in Barygaza (mod Broach), the 
great port of Gujarat, about ad 70 we are told by the Penplus 
mans Erythraet, 48 We possess many of these coins, which 
follow the Indian standard and are artistically degenerate as 
compared with the earlier Graeco-Bactrian and Graeco-Indian 
coins, with bilingual legends (Greek and Kharoshti, see Bactria) 
Apollodotus, who must have been the earlier of the two kings, 
bears the titles Soter, Philopator, and “ Great King”, Menander, 
who must have reigned a long time, as his portrait is young on 
some coins and old on others, calls himself Soter and “ Just ” 
(81W09) Iheir reigns may be placed about 140-80 bc 
Men inder appears in Indian trxditions as Milinda, he is praised 
by the Buddhists, whose religion he is said to have adopted, and 
who in the Milinda panha or Milinda Pahho (see below), ‘ the 
questions of Milinda ” ^Rhys Davids, Sacred Books of the East, 
XXXV , xxxvi ) relate his discourses with the wise Nagasena 
According to the Indians, the Greeks conquered Ayodhya and 
Patahputra (Palimbothra, mod Patna) , so the conjecture of 
Cunningham that the river Isamus of Strabo is the Son, the great 
southern tributary of the Ganges (near Patna), may be true 
Ihe Buddhists praise the power nnd military force, the energy 
and wisdom of “ Milinda ”, and a (ireek tradition preserved by 
Plutarch {Praec reip ger 28, 6) relates that “ when Menander, 
one of the Baetrian kings, died on a campaign after a mild rule, 
all the subject towns disputed about the honour of his burial, 
till at last his ashes were divided between them in equal parts ” 
(Ihe Buddhist tradition relates a similar story of the relics of 
Buddha ) Besides Apollodotus and Menander we know from 
the coins a great many other Greek kings of western India 
among whom two with the name of Straton are most con- 
spicuous The last of them, with degenerate coins, seems to 
have been Hermacus Soter These Greek d>nasts may have 
maintained themselves in some pxrt of India till about 40 b r 
But at this time the west, Kabul end the Punjab x\cre alrtad^ 
in the hands of a barbarous d) nxsty, most of whom have Iranian 
(Parthian) names, and who seem therefore to have been of 
Arsacid origin (cf Vincent A Smith, “ Ihe Indo-Parthian 
Dvnasties from about 120 bc to a d ioo,” in Zeitschnft da 
deutsdien morgenlandischen Gesellschaft, 1906, lx 69 sqq ) 
Among them Manes, two kings named Azes, Vonones and espe- 
cially Gondophares or Hvndopharc«^ are the most ( onspicuous 
The latter, whose date is fixed by in inscription from the Kabul 
Valley dated from the vear 103 of th( Sam\ it era ( — ad 46), 
is famous by the legend of St Ihomas, where he occuis as king 
of India under the name of Gundaphar Soon ifterwards the 
Mongolian Siyths (called Saka by the Indians), who had con- 
quered Bactna m 139 b c , invaded India and founded the great 
Indo-Scythian kingdom of the Kushan dynasty (See Bactria, 
and Persia Ancient History ) (1 d M ) 

The Milinda PaUho is preserved in Pah, m Cc\lon, Burma and 
Siam, but was probibly composed oiiginally in the extreme north- 
west of India, and m a dialect spoken in that region Neither 
date nor author is known but the apjiroximate date must have 
been about the 2nd century of our era Ihe -work is entitled 
Milinda Patlho — that is, The Questions of King Milinda In it the 
king IS rc]:)rcsented as propounding to a Buddhist Bhikshu named 
NSgasena a number of pioblems, puzzles or questions m religion 
and philosophy and as receiving, in each case, a convincing reply 
It IS a matter of very little importance whether a tradition of some 
such conversations having really taken place had survived to ihe 
time when the author wrote his book In any case he comjiosed 
both problems and answers and his work is an historical romance, 
wiitten to discuss certain points in the faith, and to invest ihe 
discussion with the interest ansing from the story in which it is 
set This j:)lan is carried out with great skill An introduction 
giving the past and present lives of Milinda and NSgasena, is admir 
ably adapted to fill the reader with the idea of the great ability 
and distinction of the two disputants The questions chosen are 
just those which would appeal most strongly to the Intellectual 
taste of the India of that age And the style of the book is very 
attractive Each particular point is kept within easy hmits of 
space, and is treated in a popular way But the earnestness of 
the author is not concealed, and he occasionally nses into a very 
real eloquence The work is several times quoted as authority 
by Buddnaghosa, who wrote about a d 450, and it is the only work, 
not in the canon, which receives this honour 
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The Milinda has been edited in Pah by V Trenckner, and trans- 
lated into English by the present writer, with introductions in which 
the histoncal and critical points made m this article are discussed 
in detail Ihere is space here to mention only one further fact 
M Sylvaon E.6vy, working in collaboration with M Specht, has 
shown that there are two, if not three, Chinese works, written 
between the 5th and 7th centuries, on the Questions of Milinda 
They purport to be translations of Indian works They are not 
however, translations of the Pah text Ihey give with alterations 
and additions, the substance of the earlier part of the Pah work 
and are probably derived from a recension that may be older than 
the Pah 

Authoritifs — V Trenckner, Milinda-pailho (London 1880), 
Rhys Davids Questions of King Milinda (2 vols Oxford, 1890- 
1894), R Carbe, Beitrdge zur indischen hulturgeschichte (Berlin 
1903, ch 3, Der Milinda-pafiha) , Milinda Prashnaya in Sinhalese 
Colombo 1877) R Morns mihe Academy {]zji 11,1881) Sylvain 
6 vy, Proceedings of the gth International Congress of Orientalists 
(London, 1892), 1 518-529, and Journal of the Royal Asiatic Society 
(1891), p 476 (r W R D) 

MENANDER, of Laodicea on the Lytus, Greek rhetorician 
and commentator Two incomplete treatises on epidcictic 
(or show) speeches have been preserved under his name, but it 
IS generally considered that they cannot be by the same author 
Bursian attributes the first to Menander, whom he placed in the 
4th century, and the second to an anonymous rhetorician of 
Alexandria Troas, who possibly lived m the time of Dio( letian 
Others, from the superscnption of the Pans MS , assign the 
first to Genethlius of Petrae in Palestine In view of the general 
tradition of antiquity, that both treatises were the work of 
Menander, it is pxissible that the author of the second was not 
identic al with the Menander mentioned by Suidas, since the name 
is of frequent occurrence m later Greek literature The first 
treatise, entitled Atatpeo-ts rCiv cTrtSctKTtKw, discusses the different 
kinds of epideictic speeches, the second, Iltpt ^TrtSctKTtKtuv, has 
special titles for each chapter 

Text in L Spengel's Rhetores graeci, 111 329-446, and in 

C Bursian's ‘ Dei Rhetor Menandros imd seme Schriften ' in 
Abhandl der buyer A had der Wissenschaften, xvi (1882) see also 
W Nitsche, Der Rhetor M und die Schohen zu Demosthenes , J I 
Sandys, Hist of Classical Scholarship (1906), i 338, \V Christ, 
Oesch der griechischen Litteratur (1898), § 550 

MENANDER PROTECTOR (llporiKToip, i e one of the imperial 
bodyguards), Byzantine historian, was born in ConsUntinople 
m the middle of the 6th century a d The little that is known 
of his life IS contained m the a( ( ount of himself quoted by Suidas 
He at first took up the study of law, but ab mdoned it for a life 
of pleasure When his fortunes were low, the patronage accorded 
to literature by the emperor Maurice (582) encouraged him 
to tiy writing history He took as his model Agathias {qi>), 
who like him had been a jurist, and his history begins at the 
point where Agathias leaves off It embraces the period from 
the arrival of the Cotngun Hunm in Thrace during the reign of 
Justinian m 558 down to the death of the emperor 1 iberius in 582 
Considerable fragments of the work are preserve d in the excerpts 
of Constantine Porphyrogenitus and in Suidas Although 
the style is sometimes bombastic, he is considered trustworthy 
and IS one of the most valuable authorities for the history of 
the 6th century, espec lally on geographical and ethnographical 
matters He was an eye witness of some of the events he 
describes Like Agathias, he wrote epigrams, one of which, on a 
Persian magus, who became a convert to ( hnstianity and died 
the death of a martyr, is preserved m the Greek anthology 
( 4 nth Pal 1 loi) 

The fragments will be found in C W Muller, Piag hist grace iv 
200 J P Mignc, Fatrologia graeca, cxiii , and L Dindorf, Histonct 
graect mtnores, 11 see also C Krumbacher, Ceschichte der byzan 
Untschen Litter alur (1897) 

MENANGKABOS, the most civilized of all the true Malays 
of Sumatra, inhabiting the mountains above Padang Their 
district IS regarded as the cradle of the Malay race, and thence 
began, about 1160, those migrations which ended in the true 
Malays becoming the dominant race throughout the Penmsula 
and the Malay Archipelago Ihe Menangkabos are said to be 
the original conquerors of the island, and the real form of the 
word IS Menang-Karhau ('* victory of the buffalo ^'), in reference 
to a local legend of a fight between a Sumatran and Javanese 


buffalo, ending in victory for the former Though converts to 
Islam, the ancient confederate village communes and the matri- 
archal system still exist The people are divided into clans, 
the chiefs together forming the district council Early in the 
19th century a religious sect was founded among the Manang- 
kabos, known as “ Padris ” from its zealous proselytism, or 
Drang puti (white men) from the converts being dressed in 
white Ihe tendency was towards asceticism, the chief tenet 
being the prohibition of opium, the use of which was made a 
capital offence I he sect brought a large portion of the interior 
of Sumatra under its rule, but the neighbouring tribes asked 
the Dutch to protect them, and this led to the Netherlands 
government acquiring the Menungkabo territory 

MENANT, JOACHIM (1820-1899), Prench magistrate and 
orientalist, was born at Cherbourg on the i6th of April 1820 
He was educated for the law, and became vice-president of the 
civil tribunal of Rouen in 1878, and a member of the cour d'appcl 
three years later But he became best known b> his studies on 
the cuneiform inscriptions Among his works on the subject 
of Assynology arc Recueil i* alphabets des eentures cunetforvies 
(i860). Expose des elements de la grammatre assyrtenne (1868). 
Le Syllabatre assyrien (2 vols , 1869-1873), Les Langues perduts 
de la Perse et de V Assyrte (2 vols ,1885 1886), Les Pierres gravees 
de la Haute-Asie (2 vols , 1883-1886) He also collaborated with 
Julius Oppert He was admitted to the Academy of Inscrip- 
tions in 1887, and died in Pans on the 30th of August 1899 

His daughter Delphine (b 1850) received a prize from the 
Academy for her Les Parsis, histoire des conimunautes zoro- 
astnennes de VI tide (1898), and was sent in 1 900-1 901 to British 
India on a scientific mission, of which she published a report 
in 1903 

MENARD, LOUIS NICOLAS (1822-1901), French man of 
letters, was born in Pans on ihe 19th of October 1822 His 
versatile genius oc( upied itself in turn with chemistry, poetr} , 
painting and history In 1843 published, under the pseudo- 
nym of L de Senneville, a translation of Pro me thee deltvre 
turning to chemistry, he discovered collodion in 1846, but its 
value was not rec ognizcd at the time , and its application later 
to surgery and photography brought him no advantage Louis 
Menard was a socialist, always in advince of the reform mo\e- 
ments of his time After 1848 he was condemned to imprison- 
ment for his Prologue d'une revolution He escaped to Lcindon, 
returning to Pans only in 1852 Until i860 he occupied himself 
with classical studies, the fruits of which are to be seen m his 
Poemes (1855), Polvlheisme hellen 1 que sind two academic 

theses, De sacra poesi graecorum and La Morale avant les phtlo- 
sophes (i860) Ihe next ten years Menard spent chiefly among 
the Barbizon artists, and he exhibited several pictures He 
was in Ixmclon at the time of the Commune, and defended it 
with his pen In 1887 he became professor at the Ecole des 
Arts decoratifs, and in 1895 professor of unuersal history at the 
I16tcl-de-Ville in Pans His Reveries d'un paien mystique 
which contained sonnets, philosophical dialogues and some 
stories, was followed in 1896 by Poemes et reveries d'un paten 
mystique Menard died in Pans on the 12th of February 1901 

His works include Histoire des anctens peuples de V Orient (1882) , 
Histoire des Israelites d aprds I ex 6 gdse biblique (1883), and Histoire 
des Grecs (1884-1880) Ihere is an appreciation of Menard in the 
opening chapter of Maurice Barrds s Voyage de S parte 

MENASHA (an Indian word meaning thorn ” or '^island” ), 
a city of Wmnebago county, Wisconsin, U S A , 88 m N of 
Milwaukee, and 14 m N of Oshkosh, attractively situated at 
the N extremity of Lake Winnebago at its outlet mto the Fox 
River Pop (1890), 4581, (1900), 5589, of whom 1535 were 
foreign-born, (1905, state census), 5960 Menasha is served 
by the Minneapolis St Paul & Sault Ste Mane, the Chicago 
Milwaukee & St Paul, and the Chicago & North-Western 
railways, and by an inter-urban electric railway system Several 
bridges across the Fox River connect Menasha with Neenah, 
with which it really forms one community industrially Doty 
Island, at the mouth of the river and divided about equally 
between the cities, is a pictuiesque and popular summer resort 
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Menasha has good water power and among its manufactures 
are paper and sulphite pulp, lumber, wooden-ware and cooperage 
products, woollen and knit goods, leather, boats and bricks 
The first white man to visit the site of Menasha was probably 
Jean Nicolet, who seems to have come in the winter of 1634-1635 
and to have found here villages of Pox and Winnebago Indians 
Subsequently there were French and English trading posts here 
Ihe city was settled permanently in 1848, and was chartered 
in 1874 

MENASSEH BEN ISRAEL (c 1604-1657), Jewish leader, was 
born in Lisbon about 1604, and was brought up in Amsterdam 
His family had suffered under the Inquisition, but found an 
asylum first in La Rochelle and later in Holland Here Mcnasseh 
rose to eminence not only as a rabbi and an author, but also as a 
printer He established the hrst Hebrew press m Holland 
One of his earliest works El Conciliador won immediate reputa- 
tion It was an attempt at reconciliation between apparent 
discrepancies in various parts of the Old icstament Among 
his correspondents were Vossius, Grotius and Huet In 16^8 
he decided to settle in Brazil, as he still found it difficult to pro- 
vide in Amsterdam for his wife and family, but this step was 
rendered unnecessary by his appointment to direct a college 
founded by the Pereiras 

In 1644 Menasseh met Antonio de Montcsinos, who persuaded 
him that the North- American Indians were the descendants of 
the lost ten tribes of Israel This supposed discovery gave a 
new impulse to Menasseh^s Messianic hopes But he was con- 
vinced that the Messianic age needed as its certain precursor 
the settlement of Jews in all parts of the known world Filled 
with this idea, he turned his attention to England, whence the 
Jews had been expelled since 1290 lie found much Christian 
support in England During the Commonwealth the question 
of the readmission of the Jews was often mooted under the 
growing desire for religious liberty Besides this. Messianic 
and other mystic hopes were current in England In 1650 
appeared an English version of the Hope of Israel, a trac t which 
deeply impressed public opinion Cromwell had been moved to 
sympathy with the Jewish cause partly by his tolerant leanings, 
but c hiefly because he foresaw the importance for English com- 
merce of the presence of the Jewish merchant princes, some of 
whom had already found their way to London At this juncture 
Jews received lull rights in the colony of burinam, which had 
been English since 1650 In 1655 Menasseh arrived in Ix^ndon 
It was during his absence that the Amsterdam Rabbis excom- 
municated Spinoza, a catastrophe which would probably have 
been avoided had Menasseh— Spinoza’s teacher — been on the 
spot One of his first acts on reac hing London was the issue of 
his Hufnble Addrei^ses to the Lord Protector, but its effect was 
weakened bv the issue of Prynne’s able but unfair Short Demurrer 
Cromwell summoned the Whitehall Conference in December of 
the same year To this conterence were bidden some of the 
most notable statesmen, lawyers and theologians of the cU\ 1 
The chief practical result was the declaration of Judges Glynne j 
and Steele that there was no law which forbade the Jews’ 
return to England ” Though, therefore, nothing was done to 
regularize the position of the Jews, the door was opened to their 
gradual return Hence John Evelyn was able to enter m his 
Dtary under the date Dec 14, 1655, “ Now were the Jews 
admitted ” But the attack on the Jews by Prynne and others 
could not go unanswered Menasseh repli^ in the finest of his 
works, Vindiciae judaeorum (1656) “ The best tribute to its 

value is afforded by the fact that it has since been frequently 
reprinted in all parts of Europe when the calumnies it denounced 
have been revived ” (L Wolf) Among those who used in this 
way Menasseh’s Vtndtaae was Moses Mendelssohn (qv) Soon 
after Menasseh left London Cromwell granted him a pension, 
but he died before he could enjov it Death overtook him at 
MiddJcburg, as he was conveying the body of his son Samuel 
home for burial 

Menasseh ben Israel was the author of many works, but his 
English tracts remain the only ones of importance His De 
iennino vitae was translated into English by Pococke, and his 


Conciliator by G H Lmdo Among his other works were a 
ritual compendium Tesoro dos dimrn, and a treatise in Hebrew 
on immortality (Ntshmath haytm) He was a friend of Rem- 
brandt, who painted his portrait and engraved four etchings to 
illustrate his Ptedra glonosa These are preserved in the British 
Museum 

See Graetz, History of the Jews, vol v ch 11 Lucien Wolf, 
Menasseh hen Israelis Mission to Oliver Cromwell, with a reprint 
of tho English pamphlets (London, 1901) H Adler, ‘ A Homage 
to Menasseh bon Isratl, in I runsacltons of the Jewish Historical 
Society of England, 1 25-54 A ) 

MENCIUS, the latinized form of M^ng-tsze, “ Mr Mfing,” or 
“ MSng the philosopher,” a Chinese moral teacher whose name 
stands second only to that of Confucius His statue or spirit- 
tablet (as the ease may he) has occupied, in the temples of the 
sage, sin( e our nth century, a place among “ the four assessors,” 
and since ad 15 p his title has been ” the philosopher MSng, 
sage of the second degree ” 

The Mings or Mang-suns had been in the time of Confucius 
one of the three great clans of Lu (all descended from the marquis 
Hwan, 711-694 B c ), which he had endeavoured to curb 
Iheir power had subsequently been broken, and the branch to 
which Meneius belonged had settled in Tsau, a small adjacent 
principality, the name of which remains in Isau hsien, a district 
of Venchau Shan-tung A magmfieent temple to Mendus is 
the chief attraction of the district city The large marble 
statue of Mencius in the courtyard shows much artistic skill, 
and gives the impression of a man strong in body and mind, 
thoughtful and fearless His lineal representative lives in the 
city, and thousands of Mings are to be found m the neigh- 
bourhood 

Mencius, who died m the >ear 289 B c , had lived to a great 
age — some say to his eighty -fourth year, placing his birth in 
372 B c , and others to his ninety-seventh, placing it in 385 
All that we are told of his father is that he died in the third year 
of the ( hild, who was thus left to the care of his mother Her 
virtues and dealings with her son were lelebrated by a great 
writer in the 1st centuiy befoic our era, and for two thousand 
years she has been the model mother of C hma 

Mencius is more than forty years old when he comes before us 
as a public character He must have spent much tune in study, 
investigating questions as to the fundamental principles of morals 
and society, and brocnJing over the condition of the country 
Ihe history, the poetry, the institutions and the great men of the 
past had received his attention He intimates that he had been 
m communication with men who had been disciples of Confiic lus 
That sage had become to him the chief of mortal men, the object 
of his untiimg admiration, and in the doctrines which he had 
taught Mencius recognized tlie truth for want of an appreciation 
of which the bonds of order all round him were being relaxed, and 
the kingdom hastening to anarchy 

When he first comes forth from Tsau, he is accompanied by 
several eminent disciples He had probably imitated Confucius 
in becoming the mtster of a school, and encouraging the resort 
to It of inquiring minds that he might resolve their doubts and 
unfold to them the right methods of government One of his 
sayings is that it would be a greater delight to the superior man 
to get the youth of brightest promise around him and to teach 
and tr iin them than to enjoy the revenues of the kingdom His 
intercourse with his followers was not so intimate as that of 
Confucius had been with the members of his selected cm le, and, 
while he maintained his dignity among them, he was not able 
to secure from them the same homage and reverent admiration 

More than a century had elapsed since the death of Confucius, 
and during that period the feudal kingdom of Cliau had been 
showing more and more of the signs of dissolution, and porten- 
tous errors that threatened to upset all social order were widely 
disseminated The sentiment of loyalty to the dynasty had 
disappeared Several of the marquesses and other feudal princes 
of earlier times had usurped the title of king The smaller fiefs 
had been absorbed by the larger ones, or reduced to helpless 
dependence on them Tsin, after greatly extending its territory, 
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had broken up into three powerful kingdoms, each about as 
large as England Mencius found the nation nominally one, 
and with the traditions of two thousand years affirming its 
essential unity, but actually divided into seven monarchies, 
each seeking to subdue the others under itself i he consequences 
were constant warfare and chronic musery 

In Confucius's time we meet with recluses who had withdrawn 
in disgust from the world and its turmoil, but these had now 
given place to a class of men who came forth from their retire- 
ments provided with arts of war or schemes of policy which 
they recommended to the contending chiefs, ever ready to 
change then allegiance as they were moved by whim or interest 
Mencius was once asked about two of them, “ Are they not really 
great men ? Let them be angry, and all the princes are afraid 
Let them live quietly, and the flames of trouble are everywhere 
extinguished " He looked on them as little men, and delighted 
to proclaim his idea of the great man in such language as the 
following — 

To dwell in love, the wide house of the world, to stand m 
propriety, the correct seat of the world, and to walk in iighteous 
ness, the great path of the world, when he obtains his desire for 
othcc, to practise his principles for the good of the people, and 
when that desire is disappointed, to practise them alone, to be 
above the power of riches and honours to make dissipated, of 
poverty anci mean condition to make swerve from the right, and of 
power and force to make bend — these characteristics constitute 
the great man 

Most vivid are the putures which Mtncius gives of the con- 
dition of the people in consequence of the wars of the states 
“ The royal ordinances were violated , the multitudes were 
oppressed, the supplies of food and drink flowed away like 
water '' It is not wonderful that, when the foundations of 
government were thus overthrown, speculations should have 
arisen that threatened to overthrow what he considered to be 
the foundations of truth and all social order A shrill tongued 
barbarian from the south," as Mencius called him, proclaimed 
the dissolution of ranks, and advocated a return to primitive 
simplicity He and his followers maintained that learning was 
quackery, and statesmanship craft and oppression, that prince 
and peasant should be on the same level, and every man do 
everything for himself Another, called Yang-chu, denied 
the difference between virtue and vice, glory and shame 
It was the same with all at death The conclusion there- 
fore was ** Let us eat and drink, let us gratify the ears 
and eyes, get servants and maidens, beauty, music, wine, 
when the day is insufficient, carry it on through the night 
Each one for himself " Against a third heresiarch, of a very 
different stamp, Mencius felt no lc6s indignation Ihis was Mo 
Ti, who found the soun e of all the evils of the time and of all 
time in the want of mutual love He taught, therefore, that 
men should love others as themselves, princes, the states of 
other princes as much as their own, cluldien, the parents of 
others as much as their own Mo, in his gropmgs, had got liold 
of a noble principle, but he did not apprehend it distinctly nor 
set It forth with discrimination To our philosopher the doctrine 
appeared contrary to the Confucian orthodoxy about the five 
relations of society, and he attackeci it witJioiit mercy and with 
an equal confusion of thought “ Yang's principle," he said, 
“ IS * each one for himself,' which does not acknowlMge the claims 
of the sovereign Mo’s is ‘ to lo\e all equally,’ which does 
not acknowledge the peculiar affec tion due to a frther But to 
acknowledge neither king nor father is to be in the state of a 
beast The way of benevolenc e and righteousness is stopped up " 

On this ocean of lawlessness, wickedness, heresies and misery 
Mencius looked out from the quiet of his school, and his spirit 
was stirred to attempt the rescue of the people from misrule 
and error If Heaven," he said, “ wishes that the kingdom 
should enjoy tranquillity and good order, who is there besides 
me to bring it abonit ? ’' He formed his plan, and proceeded 
to put It m execution He would go about among the different 
kings till he should find one among them who would follow 
his counsels and commit to him the entire administration of 
his government That obtained, he did not doubt that m a 


few years there would be a kingdom so strong and so good that 
ail rulers would acknowledge its superiority, and the people 
hasten from all quarters to crown its sovereign as monarch 
of the whole of ( hina This plan was much the same as that 
of Confucius had been, but, with the bolder character that 
belonged to him, Mencius took in one respect a position from 
which the master " would have shrunk The formtr was 
always loyal to Chau, and thought he could save the country 
by a reformation, the latter saw the day of Ch^u was pist, 
and the time was come for a revolution Mencius’s view was 
the more correct, but he was not wiser than the sage m fore- 
casting for the future They could think only of a reformed 
dynasty or of a changed dynasty, ruling according to the model 
principles of a feudal constitution, which they described in 
glowing language They desired a repetition of the golden 
age m the remote past, but soon after Mencius disappeared 
from the stage of life there came the sovereign of Ch’in, and 
solved the question with fire and sword, introducing the 
despotic empire which has since previiled 

Ihe question may be asked, "How, in the execution of 
his plan, was Mencius, a scholar, without ^\ealth or station, 
to find admission to the courts of lawless and unpnncipltcl 
kings, and acquire the influence ov er them which he expected ? ’ 
The answer can only be found by bearing in mmd the position 
accorded from the earliest times in ( hina to men of virtue and 
ability Ihe same written character denotes both scholars 
and officers They are at the top of the social scale — the 
first of the four classes into which the population has always 
been divided This appreciation of learning or culture has 
exercised a powerful influence over the government under 
both conditions of its existence, and out of it grew the system 
of making literary merit the piissport to official employment 
The ancient doctrine was that the scholar’s privilege was from 
Heaven as much as the sovereigns right, the modern system 
IS a device of the despotic rule to put itself in Heaven’s place, 
and have the making of the scholar in its own hands The 
feeling and conviction out of which the system grew prevailed 
m the time of Menc^ius Ihe dynasties that had successively 
ruled over the kingdom had owed their establishment not 
more to the military genius of their founders than to the wisdom 
and organizing ability of the learned men, the statesmen, 
who were their bosom friends and trusted counsellors Why 
should not he become to one of the princes of his day what I Yin 
had been to lhang, and Ihai-kimg Wang to Kmg W^, and 
the duke of Chau to Wu and Ch’^ng? But, though Mencius 
might be the equal of any of those w^orthies, he knew of no prince 
hke Tliang ancI the others, of noble aim and soul, who would 
adopt his lessons In his eagerness he overlooked this condition 
of success for his enterpnse He might meet with such a 
ruler as he looked for, or he might reform a bad one, and make 
him the coadjutor that he required On the strength of these 
pcraci ventures, and attended bv several of his disciples, Mencius 
went for more than twenty years from one court to another, 
always baffled, and alway s ready to try again He was received 
with great respect by kings and princes lie would not enter 
into the service of any of them, but he occasionally accepted 
honorary offices of distinction, and he did not scruple to receive 
large gifts which enabled him to live and move about as a man 
of wealth In dehvermg his message he was as fearless and 
outspoken as John Knox lie lectured great men, and ridiculed 
them He unfolded the ways of the old sage kings and piointed 
out the path to universal sway, but it was all in vain He 
could not stir any one to honourable action He confronted 
heresy with strong arguments and exposed it with withering 
sarcasm, but he could work no deliverance in the earth The 
last court at which we find him was that of Lu, probably m 
310 B c The marquis of that state had given office to Yo-ch^ng, 
one of Mencius’s disciples, and he hoped that this ought be the 
means of a favourable hearing for himself So it Imd nearly 
happened On the suggestion of Yo-chang the marquis had 
ordered his carriage to be yoked, and was about to step into it 
and proceed to bring Mencius to his palace, when an unworthy 
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favourite stepped in and diverted him from his purpose llie 
disciple told his master what had occurred, reproaching the 
favourite for his ill-timed intervention, Mencius, however, 
said to him, “ A man’s advancement or the arresting of it may 
seem to be effected by others, but is really beyond their power 
My not finding in the marquis of Lu a ruler who would confide 
m me and put my lessons in practice is from Heaven ” 

Mencius accepted this incident as a final intimation to him 
of the will of Heaven He had striven long against adverse 
circumstances, but now he bowed in submission He withdrew 
from courts and the public arena According to tradition 
he passed the last twenty years of his life in the society of his 
disciples, discoursmg to them, and giving the finishing touches 
to the record of his conversations and opinions, which were 
afterwards edited by them, and constitute his works Mencius 
was not so oracular, nor so self-contained, as Confucius, but 
his teachings have a vivacity and sparkle all their own 

Mencius held with Confucius and it wis a doctrine which had 
descended to tliem both from the remotest antiquity — that royal 
government is an institution of God An ancient sovereij^n had 
said that Heaven, having produced the people, appomted for 
them rulers, and appointed for them teachers who should be assist 
mg to God Our philosopher, adopting this doctrine, was led by 
the manifest incom^tency of all the rulers of his time to ask how 
It could be known on what individual the appointment of Heaven 
had fallen or ought to fall, and he concluded that this could be 
ascertained only from his personal character and his conduct of 
affairs The people must find out the will of Heaven as to who 
should be their ruler for themselves there was another old saying 
which delighted Mencius — ' Heaven sees as the people see, Heaven 
hears as the people hear He taught accordingly that, while 
government is from God, the governors are fiom the people,- vox 
popult vox Det No claim then of a ‘ divine right should lie 
allowed to a sovereign if he were not exercising a rule for the good 
of the people " The people are the most important element in 
a nation , the altars to the spirits of the land and gram are the second , 
the sovereign Is the lightest Mencius was not afraid to follow 
this utterance to its consequences The monarch whose rule is 
injurious to the people, and who is deaf to remonstrance and counsel, 
should be dethroned In such a case “ killing is no murder 
Hut who IS to remove the sovereign that thus ought to be lemovcd ^ 
Mencius had three answers to this didicult question first, he 
would have the members of the roy il house perform the task 
I^t them disown their unworthy hea<], ind appennt some better 
individual of their number m his room If they could not or would 
not do this, he thought, secondly, that any high minister, though 
not allied to the royal house, might take summary measures with 
the sovereign, assuming thit he acted puiely with a view to tlic 
public weal Hts third and grand device was what he called ' the 
minister of Heaven When the sovereign had become a |:)est 
instead of a blessing, he believed that Heaven would laisc up some 
one for the help of the people, some one who should so conduct 
himself in his original suliordinatc {Kisition as to diaw all eyes 
and hearts to himself Let him then raise the standard not of 
rebellion but of righteousness, and he could not help attaining to 
the highest dignity Mencius hoped to find one among the lulcrs 
of his day who might be made into such a minister, and he counselled 
one and another to adopt me isures with that object It was m 
fact counselling rebellion, but he held that the house of C hftu h id 
forfeited its title to the throne 

A good government according to his ideal must I'c animated by 
a spmt of Ixjncvolence, and ever pursue a policy of righteciusness 
Its aims must be, first to make the people well off, and next, to 
educate them No one was fit to occupy the throne who could 
be happy while any of the people were miserable, who delighted 
m war, who could indulge m palaces and parks which the poorest 
did not in a measure shiie with him Game laws received his 
emphatic condemnation I axes should be light, and all the rtgula 
tions for agnculture and commerce of a character to promote and 
encourage them The rules which he suggested to secure those 
objects had reference to the existing condition of his country, 
but they are susceptible of wide application They carry in them 
schemes of drainage and irrigation for land, and of free trade for 
commerce But it must be, he contended, that a sufficient and 
certain livelihood be secured for all the people Without this their 
minds would be unsettled, and they would proceed to every form 
of wild licence They would break the laws, and the ruler would 
umsh them — punish those whom his neglect of his own duties 
ad plunged into poverty, of which crime was the consequence 
He would be, not their ruler, but their trapper " 

Supposing the ^ople to be made well off, Mencius taught that 
education should be provided for them all He gave the marquis 
of Thang a nrogramme of four kinds of educational institutions, 
which he wished him to establish m his state — in the villages and 
the towns, for the poor as well as the nch, so that none nught he 


Ignorant of his duties in the vanous relations of society But 
after all, unless the people could get food and clothing by their 
labour, he had not much faith m the power of education to make 
them virtuous Give him, however, a government fulfilling the 
conditions that he laid down, and he was confident there would 
soon be a people, all contented, all virtuous And he saw nothing 
to prevent the realization of such a government Any ruler might 
become, tf he would^ ‘ the minister of Heaven,' who was his ideal, 
and the influence of his example and administration would be all- 
owcrful The people would flock to him as their parent, and 
elp him to do justice on the foes of truth and happiness Pulse 
ana gram would be abundant as water and fire, and the multitudes, 
well clothed, and well principled, would sit under the shade of their 
mulberry trees, and hail the ruler king by the grace of Heaven 
Opinions were much divided among his contemporaries on the 
subject of human nature Some held that the nature of man is 
neither good nor bad, he may be made to do good and also to do 
evil Others held that the nature of some men is good, and that 
of others bad, thus it is that the best of men sometimes have bad 
sons, and the worst of men good sons It was also maintamed 
that the nature of man is evil, and whatever good appears in it is 
the result of cultivation In opposition to ill these views Mencius 
contended that the nature of man is good Water," he said, 
will flow indifferently to the east or west, but will it flow 
indifferently up or down ? The tendency of man's nature 
to goodness is like the tendency of water to flow downwards 
By striking water you miy make it leap over your forehead, and 
by damming and leading it you may make it go up a hill But 
such movements are not according to the nature of water, it is 
the force applied which causes them When men do what is not 
good, their nature has been dealt with in this way " With vinous, 
but equally felicitous, illustration he replied to his different oppo- 
nents Sometimes he may seem to express himself too strong^ , 
but an attentive study of his writings shows that he is speaking 
of our nature in its ideal, and not as it actually is — as wo ma\ 
asceilam, by an analysis of it, that it wis intended to be, and not 
as it has l)een made to become 

Mencius insists on the constituents of human nature, dwelling 
especially on the principles of benevolence, righteousness, piopnety 
and wisdom or knowledge, the last including the judgment of 
conscience ‘ These," said he, " are not infused into us from 
without Men have these foui principles just as they liave their 
four limbs" But man his also instincts and appetites which 
seek their own gratification without reference to iighteousncs-> 
or any other control He met this difficulty by contending that 
human nature is a constitution, m wluch the higher pnnciples arc 
designed to rule the lower Some constituents of it aic noble 
and some i noble, some great and some sm ill The great must 
not be injured for the small, nor the noble for the ignoble ' 

One of his most vigorous vindications of his doctrine is the 
following 1 or the mouth to desire flavours, the ey^e colours, 
the car sounds, and the four limbs case and rest belong to man s 
nature An uulividiiars lot may restrict him fiom the gratific ition 
of them, and m such a case the superior min will not say, M\ 
nature demands that pleasure, and l will get it On the other 
hand, there are love between father and son, righteousness between 
ruler and minister, the rules of ceicinony between host and guest, 
and knowledge seen in recognizing the able and virtuous, and in 
the sage's fulfilling the heavenly course, — these are appointed (by 
Heaven) But they also belong to our nature, and the supenor man 
will not say, ‘ The circumstances of my lot relieve me from them ' " 
Whin he proceeded from his ideal of human nature to account 
for the actu il phcnomi na of conduct, he was necessarily less siicct ss- 
ful ‘‘There is nothing good," he said, "thit a man cannot do 
he only does not do it " But why does he not do it ^ Against 
the stubborn fact Mencius beats his wings and shatters his weajxms 
-all in vain He mentions a few ancient worthies who, he con- 
ceivid, had always beiii, or who had become, perfectly \irtuous 
Above them all he extols Confucius, taking no notice of that sage's 
confession that he had not attained to conformity to his own rule 
of doing to others as he would have them do to him No such 
acknowledgment about himself ever came from Mencius Therein 
he was inferior to his predecessor he had a subtler faculty of 
thought, and a much more vivid imagination but he did not know 
himself nor his special subject of human nature so well 

A few passages illustrative of his style and general teachings 
will complete all that can be said of him here His thoughts, 
indeed, were seldom condensed like those of " the master " into 
aphonsms, and should be read in their connexion but wc have 
from him many words of wisdom that have been as goads to millions 
for more than two thousand years For instance — 

" Though a man may be wicked, yet, if he adjust his thoughts, 
fast, and bathe, he may sacrifice to God " 

‘ When Heaven is alxuirio confer a great office on any man, it 
first exercises his mind with suffering, and his sinews and bones 
with toil It exposes his body to hunger, subjects him to extreme 
poverty, and confounds his undertakings In all these ways 
it stimulates his mind, strengthens his nature, and supplies his 
incompctcncies " 

" The great man is he who does not lose his child heart " 
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The sense of shame is to a man of great importance When one 
IS ashamed of having been without shame, he will afterwards not 
have occasion for shame " 

* lo nourish the heart there is nothing better than to keep the 
desires few Here is a man whose desires are few, in some tnings 
he may not be able to keep his heart, but they will be few Here 
IS a man whose desires are many in some things he may be able 
to keep his heart, but they will be few 

Benevolence is the distinguishing characteristic of man As 
embodied in his conduct, it may be called the path of duty ' 

“ There is an ordination for everything and a man should receive 
submissively what may be correctly ascribed thereto He who 
has the correct idea of what Heaven’s ordination is will not stand 
beneath a tottering wall Death sustained in the discharge of one s 
duties may be correctly asenbed to Heaven Death unde r handcuffs 
and fetters cannot be correctly so asenbed " 

* When one by force subdues men, they do not submit to him 
in heart When he subdues them by virtue, in their hearts’ core 
they are pleased, and sincerely submit ” 

1 wo translations of the works of Mencius are within the reach 
of European readers that by Stanislaus Julicn, in Latin (Paris, 
1824-1829) and that forming the second volume of Leggc s Chinese 
Classics (Hong Kong, 1802) The latter has been published at 
London (1875) without the Chinese text See also E Faber, The 
Mind of Mencius, or Political Economy founded on Moral Philo 
sophy, translated from the German by A B Hutchinson (London, 
1882) (J Le ) 

MENDE, a town of south-easUrn France, capital of the 
department of Lozere, S9 ni N N E of Millau by rail Pop 
(1906), town 5246, commune 7007 Mende is picturesquely 
situated on the left bank of the Lot, and at the foot of the 
Mimat cliff, which rises 1000 ft above the town, and terminates 
the Causse dc Mende the town is the scat of a bishopric 
Its cathedral of St Peter was founded in the 14th ccntur> by 
Pope Urban V , a native of the district, but the two towers, 
respectively 280 and 210 ft high, were added by Bishop Franyois 
de la Rov^rt m the early jiart of the i6th century Partly 
destroyed during the devastation of the town by the Piotcstants 
in 1579 and is8o, it wis rebuilt in the 17th eentuiy, and m 
1874 a statue of Urban V was erc( ted in front of it A Renais- 
sance tower of the ancient citadel now serves as the bclfr) 
of the church of the Penitents and a 14th-century budge 
crosses the Lot The town is a convenient centre for visitors 
to the gorges of the Tam It is the seat of a prefect and a 
court of assizes, and has a tribunal of first instance md a chambei 
of commerce Th( chief industi) is the manufacture of serges 
and shalloons, known as Mende stuffs cxpoitcd to Spain, Italv 
and Germany 

Mende (Mimxte) grew up aioi nd the hermitage, partly 
e\( ivatcd in the side of the Mirnat diff, to which St Privat, 
bishop of Javols retreated ifter the destrue tion of that town, 
and where he was subsequeiitl} slam by the Vandals, who had 
pursued him thither, about 408 In the 14th century the new 
town became the civil, as it had previously been the ecclesiastical, 
capital of the Gevaudan district 

MENDELEEFF, DMITRI IVANOVICH (18341907), Russian 
chemist, the youngest of a family of seventeen, was born at 
Tobolsk, Siberia, on the 7th of February (ns) 18^4 After 
attending the gymnasium of his native ph'cc, he went to 
studv natural science at St Petersburg, where he graduated in 
chemistry in 1856, subsequently becoming privatdozent In 
i860 he went to Heidelberg, where he started a laborator) 
of his own, but returning to St Petersburg m 1861, he became 
professor of chemistry in the technological institute there in 
1863, and three years later succeeded to the same chair in the 
university In 1890 he resigned the professorship, and in 1893 
he was appointed director of the Bureau of Weights and 
Measures, a post which he occupied till his death 

Mendel6eff’s original work c overed a wide range, from questions 
in applied chemistry to the most general problems of chemical and 
physical theory His name is best known for his work on the 
Periodic Law Various chemists had traced numerical sequences 
among the atomic weights of some of the elements and noted 
connexions between them and the properties of the different 
substances , but it was left to him to give a full expression to the 
generalization, and to treat it not merely as a system of classify- 
ing the elements according to certain observed facts, but as a 
“ law of nature ’’ which could be relied upon to predict new facts 
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and to disclose errors m what were supposed to be old facts 
Thus in 1871 he was led by certain gaps in his tables to assert the 
existenc e of three new elements so far unknown to the chemist, 
and to assign them definite properties These three he calleci 
ekaboron, ekaaluminium, and ekasiluon, and his prophecy 
was completely vindicated within fifteen years by the discovery 
of gallium in 1871, scandium m 1879, and germanium m 1886 
Again, in several cases he venture cl to question the correctness 
of the ‘^accepted atomic weights,’ on the ground that thev 
did not correspond with the Periodic I aw, and here also h( 
was justified by subsequent investig ition In 1902, m an 
“attempt at a chemical conception of the ether,” he put 
forward the hypothesis that there are in existtncc two elements 
of smaller atomic weight than hydrogen, and that the lighter 
of these is a chemicallv mtrt, exceedingly mobile, all-penc- 
tiating and all-pervading gas, which constitutes the aether 
Mendcl^eff also devoted much study to the nature of such 
“indefinite ’ (ompoiincis as solutions, which he looked upon 
as homogeneous liquid systems of unstable dissociating com- 
pounds of the solvent with the substance dissolved, holding 
the opinion that they are merely an instance of ordinary definite 
or atomic compounds, subject to Dalton’s laws In another 
department of physical chemistry he investigated the expansion 
of liquids with heat, and devised a formula for its expression 
similar to Gav-Lussac s law of the uniformity of the expansion 
of gases, while so far back as 1861 he anticipated F Andrews’s 
conception of the critical temperature of gases by defining 
the absolute boihng-point of a substance as the temperature 
at which cohesion aucl heat ol vaporization become equal to 
zero and the licjuid changes to vapour, irrespective of the pressure 
ind volume Mendelecff wrote largely on chemical topics 
his most widely known book probably being The Principles of 
which was written in 1868-1870, and has gone through 
man\ subsequent editions in various languages For his work 
on the Periodic Law he was awarded in 1882, at the same time 
as L Me}er, the Davy medal of the Royal Society, and m 1905 
he received its Copley medal He died at St Petersburg on 
the 2nd of February 1907 

See W \ Filden, ‘MendekeU Mcnioiiil lecture, Jovt C hem 
, 95 , P -^077 

MENDELISM To define what some biologists call Mon- 
de lism briefly is not possible Within recent years there has 
come to biolc^gists a new idea of the niture of living things, 
a new conception of their potentialities and of their limitations, 
«^nd for this we are primarily indcbicd to the work of Gregor 
Mendel Peasant boy, monk and abbot of Brunn, this remar k- 
ible man at one time interested himself m the workings of 
heredity, and the experiments devised by him and carried out 
in his cloister garden are to-day the foundation of that exact 
knowledge of the physiological process of heredity which bio- 
logists are rapidly extending in various dircc tions This extension 
Mendel never saw Born in 1822 he published the account 
of his experiments m 1865, but it was not until 1900, eighteen 
years after his death, that biologists came to ajiprecmte what 
he had accomplisheci That year marked the simultaneous 
rediscovery of his work by three distinguished botanists Hugo 
de Vries, C Coriens and F Ischcrmak Thenceforward 
Mendel’s ide^is have steadily gamed ground, and, as thealreach 
strong body of evidenc e in their favour grows, they must come 
to exert upon biological conceptions an influence not less than 
those assoc lated with the name of Darw m 

Dominant and Recessive —ULudd chose the common pea 
(Pisum sativum) as a subject for experiment and investigated 
the effects of crossing different varieties In his method he 
differed from previous investigators in concentrating his atten- 
tion on the mode of inheritance of a single pair of alternative 
characters at a time Thus on crossing a tall with a dwarf 
and paying attention to this pair of characters alone, he found 
that the hybrids (or F^ generation) were all tall and that no 
intermediates appearecl Accordingly he termed the tall 
character dominant and the dwarf character recessive On 
allowing these hybrids to fertilize themselves in the ordinal \ 
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way he obtained a further generation which on the average 
was composed of three tails to one dwarf bubsequent experi- 
ment showed that the 
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- p dwarfs always bred true, 

as did also one out of 
every three tails , tlie two 

remaining tails behaved 

as the original hybrids m 

giving three tails to one 

j * dwarf Having regard to 

the characters, tallness 
and dwarfness, three and 
only three kinds of peas 
exist, viz dwarfs which 
breed true, tails which 
breed true, and tails which give a fixed proportion of tails 
and dwarfs The relation between these three forms may 
be briefly summarized in the subjoined scheme, in whirh 
pure tall and dwarf are represented by T and D respt< Livdy, 
while [T] denotes the tails which do not breed true Experi- 
ments were also m\de with several other pairs of characters, 
and the same mode of inheritance was shown to hold good 
throughout 

UnU-Characters — As Mendel clearly perceived, these definite 
results lead inevitably to a precise conception of the consti- 
tution of the reproductive cells, or gamett s , and to appreci ite 
fully the change wrought in our pomt of view necessitates 
a brief digression into the essential features of the reproductive 
process A sexual process (see Sex) is almost universal among 
animals and plants, and consists essentially of tlie union of 
two gametes, of which one is produced by either parent Every 
gamete contains small definite bodies known as ( hrornosomes, 
and the number of these is, with few known exceptions, con- 
stant for tlie gametes of a given species On the fusion of two 
gametes the resulting cell or zygote has therefore a double 
structure, for it contains an equal number of chromosomes 
brought in by the paternal and by the maternal gamete 
— in the case of a plant by the pollen gram as well as by the 

ovule By a pnxess of re- 
peated division the zygote 
gives rise to a plant (or an 
animal) whose cells appar- 
ently retain the double 
structure throughout Cer- 
tain of the cells of smJi a 
zygote become the germ 
cells and are set apart, as 
it were, for the formation 
of gametes Histology has 
shown that when this occurs 
the cells lose the double 
structure which they had 
hitherto possessed, and that 
as the result of a process 
known as the reduction 
division gametes arc formed 
m which the number of 
chromosomes is one half 
of that whu h c harac terizes 
the cells of the zygote It 
IS generally acknowledged 
that the chromosomes play 
an important part m the 
hereditary process, and it is 
possible that the divisions which they undergo in gametogenesis 
are connected with the observed inheritance of characters 
We shall refer later to the few observations which seem to connect 
the two sets of phenomena^ 

Our cxinception of what occurs when a cross is made between 
two individuals may be illustrated by the diagram which forms 
fig. 2 Zygotes are here represented by squares and gametes 
by circles The dominant and recessive characters are indicated 
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by small plain and black rectangles Each zygote must con- 
tain two and each gamete but one of these unit-characters 
Z>gotes such as the original parents which breed true to a given 
character are said to be homozygous for that character, and 
from their niture such homozygotes must produce identical 
gametes Consequently when a cross is made only one kind 
of zygote I an be formed, viz that contaming both the 
dominant and recessive unit-characters When the germ-cells 
of such a heterozygote split to form gametes, these, as indicated 
in fig 2, will be of two sorts containing the dominant and re- 
cessive characters respectively, and will be produced in equal 
numbers If we are dealing with a hermaphrodite plant su( h as 
the pea the ovules will consist of one half beanng only the 
dominant character and one half bearing only the recessive 
character, and this will be true also of the pollen grains 
Consequently each dominant ovule has an equal chance of 
being fertilized by a dominant or by a recessive pollen grim, 
and the dominant ovules must therefore give nse to ecpal 
numbers of dominant homozygous and of heterozygous plants 
Similarly the recessive ovules must give rise to equal numbers 
of recessive homozygotes and of heterozygotes Hence of 
the total offspring of such a plant one c^uarter will be pure 
dominants, one quarter recessives, and one half heterozygotes 
as indicated in fig 2 Where one character is completely 
dominant over the other, heterozygotes will be mdistmguish- 
ihlc m appearance from the homozygous dominant, and the 
generation will be composed of three plants of the domi- 
nant form to c i( h rcc cssive 1 hese are the proportions actually 

found by Mendel m the pea and by many other more rcc ent 
observers in a number of plants and animals I he experi- 
mental facts are in accordance with the conception of unit- 
characters and their transmission from zygote to gamete m 
the way outlined above, and the numerical results of breeding 
experiments are to be regarded as proving that in the forma- 
tion of gametes from the hetcrozygote the unit-characters arc 
treated as unblendmg entities separating cleanly, or segregating, 
from one another From this it follows that my gamete c an 
carr> but one of a pair of unit-charaeters and must therefore 
be pure for that character The principle of the segregation 
of characters in gametogenesis with its natural corollary, 
the purity of the gametes, is the essential part of Mendel’s 
disco\ cries The quite distinct phenomenon of dominance 
observed by him in Pibum occurs in many other cases, hut, as 
\m 1 I appear below, is by no means universal 
Illustrations — Mendelian inheritance in its simplest form, 
le for a single pair of characters, has already been shown to 
occur in many species of animals and plants, and for many 
very diverse characters In some cases complete dominance 
of one of the pair of unit-characters occurs, in others the form 
of hetcrozygote is more or less intermediate hresh cases 
are continually being recorded and the following short hst 
c an but serve to give some idea of the variety of characters m 
which Mendelian inheritance has been demonstrated 

A Domiiidncc nearly or quite complete (1 he dominant 
character is gi\ cn hrst ) 

Pall and duarf habit (pea, sweet pea) 

Hound seed ancl wrinkled seed (pea) 
long polkn and round pollen (sweet pea) 

Starch and sugar endosperm (maize) 

Hoarincsb and absence oi hairs (stocks, Lychnis') 

He irdlcss and b( arded condition (wheat) 

Hricklmtss and smoothness of fruits (Datura) 

Palm and fern leaf (Primula) 

Purple and red flowers (sweet pea, stocks, Ac ) 

Fertility and stcrUity of an the rs (sweet pea) 

Susceptibility and immunity to rust (wheat) 

Rose comb and single comb (fowls) 

Black and white plumage (Rosecomb bantams' 

Grey and black coat colour (rabbits, mice) 

Bay and chestnut coat^:olour (horses) 

Pigmentation and albinism (rabbits, rat*, mice) 

Pollccl and homed condition (cattle) 

Short and long “ Angora " coat (rabbits) 

Normal and waltzing habit (mice) 

Deformed hand with but two phalanges m digits and normad 
hand (man) 
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B Absence of dominance, the heterozygote being more or less 
mtermedwitc in form 

Black and white splashed plumage (Andalusian fowls) 

Lax and dense ears (wheat) 

Six rowed and two rowed cars (barley) 

Dominance — The meaning of this phenomenon is at present 
obscure, and we can make no suggestion as to why it should 
be complete in one case, partial in another, and entirely absent 
m a third When found it is as a rule definite and orderly, 
but there are cases known where irregularity exists I he 
extra toe characteristic of certain breeds of fowls, such as Dork- 
ings, behaves generally as a dominant character, but in certain 
cases it has been ascertained that a fowl without an extra toe 
may yet carry the extri toe character It is possible that m 
some cases dominance may be conditioned bv the presence of 
other features, and certain crosses in sheep lend colour to the 
supposition that sex may be smh a feature A cross between 
the polled Suffolk and the horned Dorset breeds results in 
horned rams and polled ewes only, though in the E , generation 
both sexes appear with and without horns At present the 
simplest hypothesis which fits the facts is that hoi ns are domi- 
nant in the male and recessi¥e in the female It is important 
not to confuse cases of apj^rent reversal of dominance such 
as the above with c ases m which a given visible charac ter may 
be the result of two entirely different causes One white hen 
may give only colour chicks by a coloured cock, whilst the 
same co( k with another white hen, mdistmguishable in appear- 
ani e from the former, will ^ive only white chickens containing 
a few dark ticks There is here no reversal of dominance, 
but, as has been abundantly proved by experiment, there are 
two entirely distinct (bsses of white fowls, of which one is 
dominant and the other recessive to colour 

The Presence and Absence Hypothesis — Whetlier the pheno- 
menon of dominance occur or not, the unit-characters exist 
in pairs, of which the members are seemmgly mterchingcabk 
In virtue of this behaviour the unit-characters forming such 
a pair hive been teimecl allelomorphic to one another, and 
the question arises as to what is the nature of the relation 
between two allelomorphs Ihe fact that such cases of heredity 
as have been fully worked out can all be formulated in terms 
of allelomorphic pairs is suggestive, and has led to what may 
be called the “presence and absence” hypothesis An allelo- 
morphic pair represents the only two possible states of any 
given unit-chiracler in its relation to the gamete, viz its pres- 
ence or its absence When the umt-eharacter is present the 
quality for which it stands is manifested m the zygote when 
it IS absent some other cjuality previously concciled is able 
to appear ^^'hcn the unit-character for ycllowaiess is present 
in a pea the seeds are yellow, when it is absent the seeds arc 
green The green character is underlying in all vellow seeds 
but can only appear in the absence of the unit-character fc^r 
yellowness, and greenness is allelomorphic to yellowness because 
it IS the expression of absence of yellowness 

Dihybndism — The mstanccs hitherto considered are all 
simple cases m which the individuals crossed differ only in 
one pair of unit-characters Mendel himself worked out cases 
in which the parents differed m more than one allelomorphic 
pair, and he pointed out that the principles involved were 
capable of indefinite extension The inheritance of the various 
allelomorphic pairs is to be regaided as entirely independent 
For example, when two individuals AA and aa are crossed 
the composition of the ¥y generation must be AA + 2Aa + aa 
If we suppose that the two parents differ also in the allelo- 
morphic pair B b, the composition of the E2 generation for 
this pair will be BB -\- 2Bb^hb Hence of the zygotes which 
are homozygous for A A one quarter will carry also HB, one 
quarter bb, and one half Bh And similarly for the zygotes 
which cany Aa or aa The various combinations possible 
together with the relative frequencies of their occurrence may 
be gathered from fig 3 Of the 16 zygotes there are — 

9 containing A and B, 3 containing B but not A 

^ A but not B, I „ neither A nor B 

In a case of dihybndism theFj zygote must be heterozygous for 
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the two allelomorphic pairs, 2 e must be of the constitution 
Aa Bb It IS obvious that such a result may be produced in two 
way s, either by the union of two gametes, 

Ab and aB, or of two gametes AB and 
ab In the former case each parent 
must be homozygous for one dominant 
and one recessive character, in the 
latter ease one parent must be homo- 
zygous for both the dominant and the 
other for both recessive characters 
The results of a cross involving 
dihybndism mav be complicated in 
several ways by the reaction upon one 
another of the unit-characters belonging to the separate 
allelomorphic pairs, and it will be convenient to consider 
the various possibilities apart 

I Ihe simplest case is that m which the two allelomorphic 
pairs affect entirely distinct characters In the pea tallness 
IS dominant to dwarfness and yellow seeds are dominant to 
green When a yellow tall is crossed with a green dwarf the 
1*1 generation consists entirely of tall yellows Precisely the 
same result is obtained by crossing a tall green with a dwarf 
yellow In either case ill the four ch iraclers involved arc 
visible in one or other of the parents Of every 16 plants 
produced by the tall vellow Ej, 9 are tall yellows, 3 are tall 
greens, 3 are dwarf yellows, and i is a dwarf green If we 
denote the tall and dwarf characters by A and a, and the yellow 
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Fig 4 

The four types of comb referred to in the text are hown here 
All the drawings were made from male birds In the hens the 
combs are smaller All four types of eomb ue liable to a eertain 
'imount of minor variation, ind the walnut especially so The 
presence of minute bristles on its posterior portion, however, 
serves at once to distinguish it from any other comb 

and green seed characters by B and b respectivelv , then the 
constitution of the F^ generation can be readily gathered from 

fig 3 

2 When the two allelomorphic pairs affect the same structure 
we ma} get the phenomenon of novelties appearing in Ej^ and 
F^ Certain breeds of fowls ha\e a rose ” and others a “ pea ” 
comb (fig 4) On crossing the two a “ walnut ” comb 
results, and the offspring of such walnuts bred together consist 
of 9 walnuts, 3 roses, 3 peas, and i single comb m every 
16 birds This c ase mav be brought into line with the scheme 
m fig 3 if we consider the allelomorphic pairs concerned to 
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be rose {A) and absence of rose (a), and pea (B) and absence 
of pea {b) The zygotic constitution of a rose is therefore 
AAbby and of a pea aaBB A zygote containing both rose 
and pea is a walnut a zygote containing neither rose nor pea 
IS a single The peculiar feature of such a case lies in the fact 
that absence of rose and absence of pea are the same thing, 
t e single, and this is doubtless owing to the fact that the 
characters rose and pea both affect the same structure, the 
comb 

3 Cases exist in which the characters due to one allelo- 
morphic pair can only become manifest in the presence of a 
particular member of the other pair If in fig 3 the characters 
due to B-b can only manifest themselves in the presence of 
Ay It IS obvious that this c in happen in twelve cases out of 
sixteen, but not in the lemaining four, which are homozygous 
for aa An example of this is to be found in the inheritance 
of coat colour m rabbits, rats and mice where the allelomorphic 
pairs concerned arc wild grey colour (B) dominant to black 
(^) and pigmentation (A) dominant to albinism (a) Certain 
albinos {aaBB) crossed with blacks (A Abb) give only greys 
{AaBb)y and when these are bred together they give 9 greys, 
3 blacks and 4 albinos Of the 4 albinos 3 carry the grey 
character and i does not, but in the absence of the pigmenta- 
tion factor {A) this is not visible The ratio 934 must be 
regarded as a 9 3 3 i ratio, in which the last two terms are 
visibly indistinguishable owing to the impossibility of telling 
by the eye whether an albino carries the character for grey 
or not 

4 Ihc appearance of a zygotic character may depend upon 
the coexistence in the zygote of two unit-characters belonging 
to different allelomorphic pairs If in the scheme shown in 
fig 3 the manifestation of a gi\en character depends upon 
the simultaneous presence of A and B, it is obvious that 9 of 
the 16 zygotes will present this character, whilst the remaining 
7 will be without it Ihis is shown graphically in fig 5, where 

the 9 squares have been shaded 
and the 7 left plain The sweet pea 
offers an example of this pheno- 
menon White sweet peas breed true 
to whiteness, but when certain strain . 
of whites are crossed the offspring 
are all coloured In the next genera- 
tion (F,) these plants give rise to 9 
coloured ind 7 whites in every 16 
plants ( olour here is a compound 
charac ter whose manifestation depends 
upon the co-existence of two factors 
in the zygote, and each of the original parents was homozy- 
gous for one of the two factors necessary to the production 
of colour The ratio 9 7 is in reality a 9 3 3 i ratio 

in which, owing to special conditions, the zygotes represented 
by the list three terms are indistinguishable from one another 
b) the eye 

The phenomena of dihybiidi^m, as illustrated by the four 
examples given above, have been worked out in many othc r 
cases for pi mts and animals P mphasis must be laid upon 
the fact th\t, although the unit-characters belonging to two 
pairs may react upon one another in the zygote and affect 
its character, their inheritance is yet entirely independent 
Neither grey nor black can appear in the rabbit unless the 
pigmentation factor is also present, nevertheless, gametic 
segregation of this pair of characters takes place in the normal 
way among albmo rabbits, though its effects are never visible 
until a suitable cross is made In cases of trihybridism the 
Mendelian ratio for the forms appearing in Fo is 27 9 9 9 
3 3 3 1,1^27 showing dominance of three characters, three 

groups of 9 each showing dominance of two characters, three 
groups of 3 each showing dominance of one character, and 
a single individual out of 64 whn h is homozvgous for all three 
recessive characters It is obvious that the system can be 
indefinitely extended to embrace any number of allelomorphic 
paiis 


Reversion — Facts such as those just dealt with in connexion 
with certain cases of dihybndism throw an entirely new light 
upon the phenomenon known as reversion on crossing This 
IS now seen to consist in the meeting of factors which had in 
some way or other become separated in phylogeny The 
albino rabbit when crossed with the black “ reverts ” to the 
wild grev colour, because each parent supplies one of the two 
factors upon which the manifestation of the wild colour depends 
So also the wild purple sweet pea may come as a reversion 
on crossing two whites In such cases the reversion appears 
in the generation, because the two factors upon which it 
depends are the dominants of their respective allelomorphic 
pairs Where the reversion depends upon the simultaneous 
absence of two characters it cannot appear until the F^ genera- 
tion Whei) fowls with rose and pea combs are crossed the 
reversionary single comb characteristic of the wild Gallus hankiva 
first appears in the Fj generation 

Gametic Coupling — In certain cases the distribution of char- 
acters in heredity is complicated by the fact that particular 
unit-characters tend to become associated or coupled together 
during gametogencsis In no c^e have we yet a complete 
explanation of the phenomenon, but m view of the important 
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bearing which these facts must eventually have on our ideas 
of the gametogcnic process an illustration may be given 
1 he case in which two white sweet peas gave a ( olourtd on 
crossing has already been described, and it was seen that the 
production of colour was dependent upon the meeting of two 
factors, of which one was brought in by each parent If the 
allelomorphic pairs be denoted by C-c and B-r, then the zygotic 
constitution of the two parents must have been CCrr and 
ccRR respectively The plant may be either purple or red, 
two characters which form an allelomorphic pair in which 
the former is dominant, and which may be denoted by the 
letters B-h If B is brought in by one parent only the Fj 
plant will be heterozygous for all three allelomorphic pans, 
and therefc^re of the constitution Cc Rr Bb In the F^ generation 
the ratio of coloured to white must be 9 7, and of purple to 
red 3 I, and experiment has shown that this generation is 
composed on the average of 27 purples, 9 reds and 28 whites 
out of every 64 plants Ihe exact composition of such a family 
may be gathered from the accompanying table (fig 6) So 
far the case is perfectly smooth, and it is only on the introduction 
of another character that the phenomenon of partial coupling 
IS witnessed Two kinds of pollen gram occur m the sweet 
pea In some plants they are oblong m shape, whilst in others 
they are rouncJ, the latter condition being recessive to the 
former If the original white parents were homozygous for long 
and round respectively th^ purple must be heterozygous, anci 
in the Fg generation, as experiment has shown, the ratio of 
longs to rounds for the whole family is 3 i But among the 
purples there are about twelve longs to each round the excess 
of longs here being balanced by the reds, where the proportion 
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IS I long to about 3 5 rounds There is partial coupling 
of long pollen with the purple colour and a complementary 
coupling of the red colour with round pollen Ihis result 
would be brought about if it were supposed that seven out of 
every eight purple gametes produced by the plant carried 
the long pollen character, and that seven out of every eight 
red gametes carried the round pollen character Ihe facts 
observed fit in with the supposition that the gametes are pro- 
duced m series of sixteen, but how such result could be brought 
about IS a question which for the present must remain open 

Spurious Allelomorphism — Instances of association between 
characters are known m which the connection is between the 
dominant member of one pair and the recessive of another 
In many sweet peas the standard folds over towards the wings, 
and the flower is said to be hooded This “ hooding ” behaves 
as a recessive towards the erect standard Red sap colour 
IS also recessive to purple In families where purples and 
reds as well as erect and hooded standards occur it has been 
found, as might be expected, that erect standards are to hooded 
ones, and that purples are to reds as 3 i Were the case one 
of simple dihybridism the Fo generation should be composed 
of 9 erect purples, 3 hooded purples, 3 erect reds and i 
hooded red in every t6 Actually it is composed of 8 erect 
purples, 4 hooded purples and 4 erect reds Ihe hood will not 
associate with the red, but occurs only on the puiples Cases 
like this are best interpreted on the assumption that during 
gametogenesis there is some form of repulsion between the 
members of the different pairs — in the present instance between 
the factor for purple and that for the erect standard — so that 
all the gametes which contnin the purple factor are free from 
the factor for the erect standard To the process involved 
m this assumption the term spurious allelomorphism has been 
applied 

Sex — On the existing evidence it is probable that the in- 
heritance of sex runs upon the same determinate lines as that 
of other characters Indeed, there occurs in the sweet pea 
what may be regarded as an instance of sex inheritance of 
the simplest kind Most sweet peas are hermaphrodite, but 
some are found in which the anthers are sterile and the plants 
fum tion only as females 1 his latter condition is re( essive to 
the hermaphrodite one and segregates from it in the ordinary 
way Most cases of sex inheritance, however, arc complicated, 
and it IS further possible that the phenomena may be of a 
different order in plants and animals Instructive in this 
connexum are certain cases in which one of the characters 
of an allelomorphic pair may be coupled with a particular sex 
The pile lacttcolor variety of the currant moth (Abraxas 
grossulanata) is recessive to the normal form, and in families 
produced by heterozygous parents one quarter of the offspring 
are of the variety 1 hough the sexes occur in approximately 
equal numbers, all the lacttcolor in such families are females, 
and the association of sex with a character exhibiting normal 
segregation is strongly suggestive of a similar process obtaining 
for sex also Castle has worked out similar cases in other 
Lepidoptera and has put forward an hypothesis of sex in- 
heritance on the basis of the Mendelian segregation of sex 
determinants An ovum or spermatozoon can carry either the 
male or the female charactei, but it is essential to Castle’s 
hypothesis that a male spermatozoon should fertilize only a 
female ovum and vice versa, and consequently on his view all 
zygotes are heterozygous in respect of sex Whether any such 
gametic seleition as that postulated by Castle occurs here or 
elsewhere must for the present remain unanswered Little 
evidence exists for it at present, but the possibility of its 
occurrence should not be ignored 

More recently evidence has been brought forward by Bateson 
and others (t) which supports the view that the inheritance 
of sex IS on Mendelian lines The analysis of cases where there 
is a closer association between a Mendel im character and a 
particular sex has suggested that femaleness is here dominant 
to maleness, and that the latter sex is homozygous while the 
former is heterozygous 


Chromosomes and Umt’Characters — Breeding experiments 
have established the conception of definite unit-characters 
existing in the cells of an organism in the cell histology has 
demonstrated the existence of small definite bodies — the 
chromosomes During gametogenesis there takes place what 
many histologists regard as a differentiating division of the 
c hromosomes at the same period occurs the segregation of the 
unit-characters Is there a relation between the postulated 
unit-character and the visible chromosome, and if so what is 
this relation ? The researches of L B Wilson and others have 
shown that in certain Hemiptera the character of sex is definitelv 
associated with a particular chromosome The males of Pro- 
tenor possess thirteen chromosomes, and the qualitative division 
on gametogenesis results in the pioduction of equal numbers 
of spermatozoa having six and seven chromosomes Ihe 
somatic number of chromosomes in the female is fourteen, and 
consequently all the mature ova have seven chromosomes 
When a spermatozoon with seven chromosomes meets an 
ovum the resulting zygote has fourteen chromosomes and is a 
female, when a spermatozoon with six chromosomes meets 
an ovum the resulting zygote has thirteen chromosomes and 
IS a male In no other instance has any such definite relation 
been established, and in many cases at any rate it is certain 
that It could not be a simple one The gametic number of 
chromosomes m wheat is eight, whereas the work of R H BifTcn 
and others has shown that the number of unit-characters in 
this species is considerably greater If therefore there exists 
a definite relation between the two it must be supposed that a 
chromosome can carry more than a single unit-character It 
is not impossible that future work on gametic coupling may 
throw light upon the matter 

Heredity and Variation — It has long been realized that the 
problems of heredity and variation are closely interwoven, 
and that whatever throws light upon the one may be expected 
to illuminate the other Recent as has been the rise of the 
study of genetics, it has, nevertheless, profoundly influenced 
our views as to the nature of these phenomena Heredity 
we now perceive to be a method of analysis, and the facts of 
heredity constitute a series of reactions which enable us to 
argue towards the c onstitution of living matter And essential 
to any method of analysis is the recognition of the individuality 
of the individual Constitutional differences of a radical 
nature may be concealed beneath apparent identity of external 
form Purple sweet peas from the same pod, indistinguishable 
in appearance and of identical ancestry, may yet be funda- 
mentally different in their constitution From one may come 
purples, reds and whites, from another only purples and reds, 
fiom another purples and whites alone, whilst a fourth will 
breed true to purple Any method of investigation which 
fails to take account of the radical differences in constitution 
which may underlie external similarity must necessarily be 
doomed to failure Conversely, we realize to day that indivi- 
duals identic al in constitution may yet have an entirely different 
ancestral history From the cross between two fowls with 
rose and pea combs, each of 11 reproachable pedigree for genera- 
tions, come single combs in the second generation, and these 
singles are precisely similar in their behaviour to singles bred 
from strains of unblemished ancestry In the ancestry of the 
one IS to be found no single over a long senes of years, in the 
ancestry of the other nothing but singles occurred The creature 
of given constitution may ofhn be built up in many ways, 
but once formed it will behave like others of the same constitu- 
tion The one sure test of the constitution of a living thing 
lies in the nature of the gametes which it carries, and it is 
the analysis of these gametes which forms the province of 
heredity 

The clear cut and definite mode of transmission of c haracters 
first revealed by Mendel leads inevitably to the conception 
of a definite and clear-cut basis for those characters Upon 
this structural basis, the unit-character, are grounded certain 
of the phenomena now termed variation Varieties exist as 
such in virtue of differing in one or more unit-characters from 
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what IS conventionally termed the type, and since these unit- 
characters must from their behaviour m transmission be regarded 
as discontinuous in their nature, it follows that the variation 
must be discontmuous also A present tendency of thought 
IS to regard the discontinuous variation or mutation as the 
material upon which natural selection works, and to consider 
that the process of evolution takes place by definite steps 
Darwin’s opposition to this view rested partly upon the idea 
that the discontinuous variation or sport would, from the 
rarity of its occurrence, be unable to maintain itself against 
the swamping effects of intercrossing with the normal form 
Mendel’s work has shown that this objection is not valid, and 
the precision of the mode of inheritance of the discontinuous 
variation leads us to inquire if the small or fluctuating variation 
can be shown to have an equally definite physiological basis 
before it is admitted to play any part in the production of 
species Until this has been shown it is possible to consider 
tiie discontinuous variation as the unit in all evolutionary 
change, and to regard the fluctuating variation as the umn- 
herited effect of environmental accident 

Ihe Human Aspect — In conclusion we may briefly allude to 
certain practical aspects of Mendel’s discovery Increased 
knowledge of heredity means increased power of control over 
the living thing, and as wc come to understand more and more 
the architecture of the plant or animal we realize what can 
and what cannot be done towards modification or improvement 
The experiments of Biffcn on the cereals have demonstrated 
what mav be done with our present knowledge m establishing 
new, stable and more profitable varieties of wheat and barley, 
and it is impossible to doubt that as this knowledge becomes 
more widely disseminated it will lead to considerable improve- 
ments in the methods of breeding animals and plants 

It IS not, however, in the economic field, important as this 
may be, that Mendel’s discovery is likely to have most meaning 
for us rather it is in the new light in which man will come 
to view himself and his fellow creatures To-day we are almost 
entirely ignorant of the unit-characters that go to make the 
difference between one man and another A few diseases, 
such as alcaptonurn and congenital cataract, a digital mal- 
formation, and probably eye colour, are as yet the only cases 
in which inheritance has been shown to run upon Mendelian 
lines The complexity of the subject must render investigation 
at once difficult and slow, but the little that we know to-day 
offers the hope of a great extension in our knowledge at no 
very distant time If this hope is borne out, if it is shown 
that the qualities of man, his bodv and his intellect, his im- 
munities and his diseases, even his very virtues and vices, are 
dependent upon the ascertainable prcsenc e or absence of definite 
unit-characters whose mode of trinsmission follows fixed laws, 
and if also man decides that his life shall be ordered in the light 
of this knowledge, it is obvious that the social system will have 
to undergo considerable changes 
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MENDEXSSOHN9 MOSES (1729-1786), Jewish philosopher, 
was born in Dessau in 1729 Hts father’s name was Mendel, 
and he was later on surnamed Mendelssohn ( = son of Mendel) 
He was the foremost Jewish figure of the i8th century, and to 
him IS attributable the renaissance of the House of Israel With 
this third Moses (the other two being the Biblical lawgiver 
and Moses Maimonides) a new era opens in the history of the 
Jewish people Mendel Dessau was a poor scribe — a writer 
of scrolls— and his son Moses in his boyhood developed curvature 
of the spine IIis early education was cared for by his father 
and by the local rabbi, David P'rankel The latter, besides 
teaclung him the Bible and Talmud, introduced to him the 
philosophy of Maimomdes (qv) Prankel received a call to 
Berlin m 1743 Not many months later a weakly lad knocked 
at one of the gates of Berlin He was admitted after an alterca- 
tion, and found a warm welcome at the hands of his former 
teacher His life at this period was a struggle against crushing 
poverty, but his scholarly ambition was never relaxed A 
refugee Pole, Zamosz, taught him mathematics, and a young 
Jewish physician was his tutor in Latin He was, however, 
mainly self-taught “ He learned to spell and to philosophize 
at the same time ” (Graetz) With his scanty earnings he 
bought a Latin copy of Locke’s Essay concerning the Human 
Understanding, and mastered it with the aid of a Latin dictionary 
He then made the acquaintance of Aaron Solomon Gumperz, 
who taught him the elements of Trench and English In 17^0 
he was appointed by a wealthy silk-merchant, Isaac Bernhard, 
OvS teacher to his children Mendelssohn soon won the confidence 
of Bernhard, who made the young student successively his 
book-keeper and his partner 

Gumperz or Hess rendered a conspu uous service to Mendels- 
sohn and to the cause of enlightenment in i <574 by introducing 
him to Lessing Just as the latter afterwards makes Nathan 
the Wise and Saladin meet over the chess-board, so did Lessing 
md Mendelssohn actually come tog( ther as lovers of the gamt 
The Berlin of the day — the day of Frcdciuk the Great — was 
in a moral and intellectual ferment Lessing was the great 
b Iterator of the German mind He had already begun his work 
of toleration, for he had recently producecl a drama {Die 
fuden, 1749) the motive of which was to prove that a Jew can 
be possessed of nobility of character This notion was being 
generally ridiculed as untrue, when Lessing found m Mendels- 
sohn the realization of his dream Within a few months of 
the s ime age, the two became brothers in intellectual and artistic 
cameraderie Mendelssohn owed his first introduction to 
the public to Lessing’s admiration The former had written 
in liK id German an attai k on the national neglect of native 
philosophers (principally Leibnitz), and lent the manuscript 
to Lessing Without (onsiilting the author, Lessing published 
anonymously Mendelssohn’s Philosophical Conversations {Philo- 
sophtsche Gesprache) in 1755 In the same year there appeared 
in Danzig an anonymous satire. Pope a Metaphysician {Pope 
ein Metaphysiker), the authorship of which soon transpired 
It was the joint work of Lessing and Mendelssohn From 
this time Mendelssohn’s career was one of ever-mcreasing 
brilliance He became (i 7 «;6-i 7 59) the leading spirit of Nicolai’s 
important htei ary undertakings, the Bibliothek and the Literatur- 
brief e, and ran some risk (whuh Frederick’s good nature 
obviated) by somewhat freel) criticizing the poems of the 
king of Prussia In 1762 he married His wife was Fromet 
Gugenheim, who survived him by twenty-six years In the 
year following his marriage Mendelssohn won the prize offered 
by the Berlin Ac ademy for an essay on the application of mathe- 
matical proofs to metaphysics, although among the competitors 
were Abbt and Kant In October 1763 the king granted 
Mendelssohn the privilege of Protected Jew (Schutz-Jude ) — 
which assured his right to^undisturbed residence in Berlin 

As a result of his correspondence with Abbt, Mendelssohn 
resolved to write on the Immortality of the Soul Materialistic 
views were at the time rampant and fashionable, and faith 
m immortality was at a low ebb At this favourable juncture 
appeared the Phadon (1767) Modelled on Plato’s dialogue 
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of the same name, Mendelssohn^s work possessed some of the 
charm of its Greek exemplar What most impressed the 
German world was its beauty and lucidity of style — features to 
which Mendelssohn still owes his popularity as a writer The 
Phadon was an immediate success, and besides being often 
reprinted in German was speedily translated into nearly all 
the European languages, including English The author was 
hailed as the “German Plato/* or the “German Socrates**, 
royal and other aristocratic friends showered attentions on 
him, and it is no exaggeration to assert with Kayserling that 
“ no stranger who came to Berlin failed to pay his personal 
respects to the German Socrates ** 

So far, Mendelssohn had devoted his talents to philosophy 
and criticism, now, however, an incident turned the current 
of his life in the direction of the cause of Judaism Lavater 
was one of the most ardent admirers of Mendelssohn He 
desc ribed him as “ a companionable, brilliant soul, with piercing 
eyes, the body of an Aesop — a man of keen insight, exquisite taste 
and wide erudition frank and open-hearted ** Lavater 

was fired with the ambition to convert his friend to Christianity 
In the preface to a German translation of Bonne t*s essay on 
Christian Evidences, Lavater publicly challenged Mendelssohn 
to refute Bonnet or if he coulcl not then to “ do what wisdom, 
the love of truth and honesty must bid him, what a Socrates 
would have done if he had read the book and found it unanswer- 
able ’* This appeal produced a painful impression Bonnet 
resented Lavater’s action, but Mendelssohn was bound to 
reply, though opposed to religious controversy As he put 
It “ Suppose there were living among my contemporaries 
a Confucius or a Solon, I coulcl, according to the principles 
of my faith, love and admire the great man without tail- 
ing into the ridiculous idea that I must convert a Solon or a 
Confucius ’* 

Here we see the germs of Mendelssohn’s Pragmatism, to 
use the now current term He shared this with Lessing, in 
this case, at all events, it is probable that the latter was indebted 
to Mendelssohn But before discussing this matter, we must 
follow out the consccjuences of I avater s intrusion into Mendels- 
sohn’s affairs Ihe latter resolved to devote the rest of his 
life to the emancipation of the Jews Among them secular 
studies had been neglected, and Mendelssohn saw that he coulcl 
best remedy the defect by attacking it on the religious side 
A great chapter in the history of c ulture is filled by the influence 
of translations of the Bible Mendelssohn added a new section 
to this chapter by his German translation of the Pentateuch 
and other parts of the Bible This work (1783) constituted 
Mendelssohn the I uther of the German Jews From it, the Jews 
learned the German lan^j^iage, from it they imbibcci culture, 
with it there was born a new desire for German nationality, 
as a result of its popularity was inaugurated a new system of 
Jewish education Some of the conservatives among the Jews 
opposed these innovations, but the current of progress was too 
strong for them Mendelssohn was the first great champion of 
Jewish emancipation in the i8th century He it was who 
induced ( W Dohm to publish m 1781 his epoch-making 
work. On the Civtl Amehoratton of ihe Condtiton of the Jews, 
a memorial which played a great part in the triumph of tolerance 
Mendelssohn himself published a German translation of the 
Vtndtctae 'judaeorum by Mcnasseh ben Israel The excitement 
caused by these proceedings led Mendelssohn to publish his 
most important contribution to the problems connected with 
the position of Judaism in relation to the general life 

This work was the Jerusalem (1783, Eng trans 1838 
and 1852) It IS a forcible plea for freedom of conscience 
Kant described it as “ an irrefutable book ’* Its basic idea 
IS that the state has no right to interfere with the religion of 
its citizens As Kant put it, this was “ the proclamation of 
a great reform, which, however, will be slow in manifestation 
and in progress, and which will affect not only your people 
but others as well ** Mendelssohn asserted the pragmatic 
principle of the possible plurality of truths that just as various 
nations need different constitutions — to one a monarchy, to 
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another a republic, may be the most congenial to the national 
genius — so individuals may need different religions The 
test of religion is its effect on conduct This is the moral of 
Lessing’s Nathan ihe Wise, the hero of which is undoubtedly 
Mendelssohn The parable of the three rings is the epitome 
of the pragmatic position One direct result of this pragmatism 
was unexpected Having been taught that there is no absolutely 
true religion, Mendelssohn’s own descendants — a brilliant 
circle, of which the musician helix was the most noted- left 
the Synagogue for the C hurch But despite this, Mendelssohn’s 
theory was found to be a strengthening bond in Judaism 
hor he maintained that Judaism was less a “ divine need, 
than a revealed life ” In the first part of the 19th centuiy, 
the cntKism of Jewish dogmas and traditions was associated 
with a firm adhesion to the older Jewish mode of living Reason 
was applied to beliefs, the historic consciousness to life Modern 
reform in Judaism is parting to some extent from this ( on( eption, 
but it still holds good even among the liberals 

Of Mendelssohn’s remaining years it must suffice to say that 
he progressed in fame numbering among his friends more and 
more of the greatest men of the age His Morgenstunden 
appeared in 1785, and he died as the result of a cold contracted 
I while carrying to his publishers in 1786 the manuscript of a 
vindication of his friend Lessing, who had predeceased him 
bv five years 

Mendelssohn had six children His sons were Joseph (founder 
of the Mendelssohn banking house, and a friend and benefactor 
of Alexander Humboldt), whose son Alexander (d 1871) was 
the last ftwish descendant of the philosopher, Abraham (who 
married Leah Bartholdy and was the father of Fanny Hensel 
and J L Felix Mendelssohn-Bartholdy), and Nathan (a mechan- 
ical engineer of considerable lepute) His daughters were 
Dorothea, Recha and Hennette, all brilliantly gifud women 

BinciocRAPH Y —An edition of Mendelssohn s works was published 
m 1843-1845, with a biogiaphy by lus son Joseph, another edition 
of hib Schriften zur Philosophte, Aesthehk and 4 pologettk, appeared 
(ed Brasch) in 2 vols m 1880 bor Mendelssohn's biography thi 
chief sources are Graetz, History of ihe Jews, vol v , and Kayser- 
hng s M Mendelssohn's Lebcn %ind Wtrken (1887) Much intt resting 
material on tlic Mendelssohn family is given in Hensel s Die I amxlte 
Mendelssohn (Lianslated into English, 1881) Much general 
conimcnt on Moses Mendelssohn apiJtarcd m the prtss of the world 
on occasion of tlie centenaiy of the birth of the comiioser Mendels 
sohn in i<>09 (I A ) 

MENDELSSOHN-BARTHOLDY, JAKOB LUDWIG FELIX 

(1809 1847), German composer, grandson of Moses Mendelssohn 
{q V ), was born in Hamburg on the 3rd of February 1809 In 
consequence of the troubles caused by the brench occupation 
of Hamburg, Abraham Mendelssohn, his father, migrated in 
i8ti to Berlin, where his grandmother Fromet, then in the 
twenty-fifth year of her widowhood, received the whole family 
into her house, No 7 Neue Promenade Here Felix and his 
sister Fanny received their first instruction in musu from their 
mother, under whose care they progressed so rapidly that their 
exceptional talent soon became apparent Their next teacher 
was Madame Bigot, who, during the temporary residence of 
the family in Pans in 1816, gave them valuable instruction 
On their return to Berlin they took lessons in thoroughbass 
and composition from Zelter, in pianoforte-playing from T udwig 
Berger, and in violin-playing from Henning -the care of their 
general education being entrusted to the father of the novelet 
Paul Heyse 

Felix first played in public on the 24th of October 1818, 
taking the pianoforte part in a tno by Woelfl On the nth 
of April 1819 he entered the Berlin Singakademie as an alto, 
and m the following year began to compose with extraordinary 
rapidity His earliest dated work is a cantata, In ruhrend 
feierltchen Tonen, completed on the 13th of January 1820 
During that year alone he produced nearly sixty movements, 
including songs, pianoforte sonatas, a trio for pianoforte, 
violin and violoncello, a sonata for violin and pianoforte, 
pieces for the organ, and even a little dramatic piece in three 
scenes In 1821 he wrote five symphonies for stringed instru- 
ments, ea?ch in three movements, motets for four voices, an 
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opera, in one act, called SoldatenliebschaH , another, called Die 
beiden Padagogen , part of a third, called D^e wandemde Comodi* 
antefiy and an immense quantity of other music of different 
kinds, all showing the precocity of his genius The original 
autograph copies of these early productions are preserved in 
the Berlin Library, where they form part of a collection which 
fills forty-four large volumes, all written with infinite neatness, 
and for the most part carefully dated — a sufficient proof that 
the methodical habits which distinguished his later life were 
formed m early childhood 

In 1821 Mendelssohn paid his first visit to Goethe, with whom 
he spent sixteen days at Weimar, in company with Zeltcr 
From this year also dates his first acquaintance with Weber, 
who was then m Berlin superintending the production of 
Der Fretschutz, and from the summer of 1822 his introduction, 
at Cassel, to another of the greatest of his contemporaries, 
Ludwig Spohr During this year his pen was even more prolific, 
producing, among other works, an opera, in three acts, entitled 
Die betden Neffen, oder der Onkel aus Boston, and a pianoforte 
concerto, which he played in public at a concert given by Frau 
Anna Milder 

It had long been a custom with the Mendelssohn family to 
give musical pciformances on alternate Sunday mornings in 
their dining-room, with a small onhestra, which Felix always 
conducted, even when he was not tall enough to be seen without 
standing upon a stool For each of these occasions he produced 
some new work — playing the pianoforte pieces himself, or 
entrusting them to Fann), while his sister Rebe(ka sang, and 
his brother Paul plavcd the violoncello In this way Die betden 
Neffen was first privately performed, on the fifteenth anniversary 
of his birthday, the 3rd of February 1824 Between the 3rd 
and the 31st of March in this year he composed his fine sym- 
phony m C minor, now known as Op 10, and soon afterwards 
the quartet in B minor, Op 3, and the (posthumous) pianoforte 
sestet, Op no In this year also began his lifelong friendship 
with Moscheles, who, when asked to receue him as a pupil, 
said, “ If he wishes to take a hint from me, as to anything 
new to him, he can easily do so, but he stands in no need of 
lessons 

In 1825 Abraham Mendelssohn took Felix to Pans, where 
among other musicians then resident m the French capital he 
met the two most popular dramatic composers of the age, 
Rossini and Meyerbeer, and hved on terms of intimacy with 
Hummel, Kalkbrenner, Rode, Baillot, Herz, and many other 
artists of European celebrity On this occasion also he made 
his first acquaintance with Cherubim, who, though he rarely 
praised any one, expressed a high opinion of his talent, and 
recommended him to write a Kyrte, for five voices, with full 
orchestral accompaniments, which he himself described as 
“ exceeding in thickness ’’ anything he had attempted From 
letters written at this period we learn that Felix’s estimate 
of the French school of music was far from flattering, but he 
formed some friendships in Pans, which were renewed on later 
occasions He returned to Berlin with his father m May 1825, 
taking leave of his Parisian friends on the igth of the month, 
and interrupting his journey at Weimar for the purpose of 
paying a second visit to Goethe, to whom he dedicated his 
quartet in B minor On reaching home he must have worked 
with greater zeal than ever, for on the loth of August in this 
same year he complt ted an opera, m two acts, called Die Hochzett 
ies Camacho, a work of considerable importance 

No ordinary boy could have escaped uninjured from the 
mares attendant upon such a life as that which Mendelssohn 
mow lived Notwithstanding his overwhelming passion for 
music, his general education had been so well cared for that 
tie was able to hold his own, in the society of his seniors, with 
the grace of an accomplished man of the world He was already 
recognized as a leading spirit by the artists with whom he asso- 
|||^, and these artists were men of acknowledged talent 
pir position The temptations to egoism by which he was 
firrounded would have rendered most clever students mtoler- 
ible But the natural amiability of his disposition, and the 


healthy mfluence of his happy home-life, counteracted all 
tendencies towards self-assertion 

Soon after his return from Pans, Abraham Mendelssohn 
removed from his mother’s residence to No 3 Leipziger Strasse, 
a roomy, old-fashioned house, containing an excellent music- 
room, and m the grounds adjoining a “ Gartenhaus ’’ capable 
of accommodating several hundred persons at the Sunday 
performances ^ In the autumn of the following year this 
“ garden-house witnessed a memorable private performance 
of the work by means of which the greatness of Mendelssohn’s 
genius was first revealed to the outer world — the overture to 
Shakespeare’s Midsummer Ntghfs Dream The finished score 
of this famous tomposition is dated “ Berlin, August 6, 1826 — 
its author was only seventeen and a half years old Yet m no 
later work does he exhibit more originality of thought, more 
freshness of conception, or more perfei t mastery over tlie details 
of technical construction, than m this delightful inspiration. 
I he overture was first publicly performed at Stettin, in February 
1827, under the direction of the young composer, who was at 
once accepted as the leader of a new and highly characteristic 
manifestation of the spirit of progress Henceforth we must 
speak of him, not as a student, but as a mature and experienced 
artist 

Meanwhile Camacho's Wedding had been submitted to Spontini, 
with a view to its production at the opera The libretto, 
founded upon an episode in the history of Don Quixote, was 
written by Khngemann, and Mendelssohn threw himself into 
the spirit of the romance with a keen perception of its peculiar 
humour The work was put into rehearsal soon after the com- 
poser’s return from Stettin, produced on the 29th of April 
1827, and received with great apparent enthusiasm, but a 
cabal was formed against it, and it never reached a second 
performance Ihe (ritics abused it mercilessly, yet it exhibits 
merits of a very high order The solemn passage for the trom- 
bones, which heralds the first appearance of the knight of La 
Mancha, is conceived in a spirit ot reverent appreciation of the 
idea of Cervantes, whic h would have done honour to a composer 
of lifelong experience 

Mendelssohn was annoyed at this injustice, and some time 
elapsed before his mind recovered its usual bright tone, 
but he continued to work diligently Among other serious 
undertakings, he formed a choir for the study of the choral 
works of Sebastian Bach, then unknown to the public, and, 
in spite of Zclter’s opposition, he succeeded, m 1829, m inducing 
the Berlin Singakademie to give a public performance of the 
Passion according to Mattheiv, under his direction, with a 
chorus of between three and four hundred voices llie scheme 
succeeded beyond his warmest hopes, and proved the means 
of restoring to the world great compositions which had nevei 
been heard since the death of Bach But the obstructive 
party were offended, and at this period Mendelssohn was far 
from popular among the musicians of Berlin 

In April 1829 Mendelssohn paid his first visit to London His 
reception was enthusiastic He made his first appearance 
before an English audience at one of the Philharmonic Society s 
concerts — then held in the Argyll Rooms — on the 25th of May, 
conducting his symphony in C minor from the pianoforte, to 
which he was led by John Cramer On the 30th he played 
Weber’s Con^ertsiuck, from memory, a proceeding at that time 
extremely unusual At a concert given by Drouet, on the 
24th of June, he played Beethoven’s pianoforte concerto m 
E flat, which had never before been heard in the country, 
and the overture to A Midsummer Night's Dream was also, 
for the first time, presented to a London audience On returning 
home from the concert, Attwood, then organist of St Paul’s 
Cathedral, left the score of the overture in a hackney coach, 
whereupon Mendelssohn^ wrote out another, from memory, 
without an error At another concert he played, with Moscheles, 
his still unpublished concerto in E, for two pianofortes and 

^ After Mendelssohn's death this house was sold to the Prussian 
sfovernment , and the “ Herrenhaua " now stands pn the site of the 
garden-house 
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orchestra After the close of the london season he started 
with Klin^emann on a tour through Scotland, where he was 
inspired with the first idea of his overture to The Isles of Fingal, 
returning to Berlin at the end of November Except for 
an accident to his knee, which lamed him for some time, his 
visit was highly successful and laid the foundation of many 
friendships and prosperous negotiations 
The visit to England formed the first division of a great 
scheme of travel which his father wished him to extend to all 
the most important art centres in Europe After refusing 
the offer of a professorship at Berlin, he started again^ in May 
1830, for Italy, pausing on his way at Weimar, where he spent 
a fortnight with Goethe, and reaching Rome, after many 
pleasant interruptions, on the ist of November No excitement 
prevented him from devoting a certain time every day to 
composition, but he lost no opportunity of studying either 
the countless treasures which form the chief glory of the great 
city or the manners and customs of modern Romans He 
attended, with insatiable curiosity, the services in the bis tine 
Chapel , and his keen power of observation enabled him to throw 
much interesting light upon them His letters on this subject, 
however, lose much of their value through his mcapacity to 
comprehend the close relation existing between the musu of 
Palestrina and his contemporaries and the ritual of the Roman 
Church. His Lutheran education kept him in ignorance even 
of the first principles of ordinary chanting, and it is amusing 
to find him describing as enormities peculiar to the papal choir 
customs familiar to every village singer in h ngland, and as closely 
connected with the structure of the “ Anglican chant as with 
that of Gregorian music ’’ Still, though he could not agree 
in all points with Baini, the greatest ecclesiastical musician 
then living, he shared his admiration for the Improperta, the 
Miserere, and the canius planus of the Lamentationes and the 
Exultet, the musical beauty of which he could understand, 
apart from their ritual signihcance 

In passing through Munich on his retuin in October 1831 
he composed and played his pianoforte concerto in G minor, 
and accepted a commission (never fulfilled) to compose an 
opera for the Munich theatre Pausing for a time at Stuttgart, 
Frankfort and Dusselclorf he arrived m Pans m December, 
and passed four pleasant months in the renewal of acquamtanc es 
formed in 1825, and in c lose intercourse with Liszt and Chopin 
On the 19th of I^ebniary 1832 the overture to A Midsummer 
Night's Dream was pkiyed at the conservatoire, and many of 
his other compositions were brought before the public, hut he 
did not escape disappointments with regard to some of them, 
especially the Reformation symphony, and the visit was brought 
to a premature close in March by an attack of cholera, from 
which, however, he rapidly recovered 

On the 23rd of April 1832 he was again m I^ondon, where 
he twice played his G minor concerto at the Philharmonic 
concerts, gave a performance on the organ at St Paul’s, and 
published his first book of Lieder ohne Worte He returned 
to Berlin in July, and during the winter he gave public perform- 
ances of his Reformation symphony, his concerto in G minor, 
and his W alpurgtsnacht In the following spring he paid a 
third visit to London for the put pose of conducting his Italian 
symphony, which was played for the first time, by the Phil- 
harmonic Society, on the T3th of May 1833 On the 26th of 
the same month he conducted the performances at the Lower 
Rhine festival at Dusseldorf with such brilliant effect that he 
was at once offered, and accepted, the appointment of general- 
music-di rector to the town, an office which included the manage- 
ment of the music m the principal churches, at the theatre, 
and at the rooms of two musical associations 

Before entering upon his new duties, Mendelssohn paid a 
fourth visit to London, with his father, returning to Dusseldorf 
on the 27th of September 1833 His influenco produced an 
excellent effect upon the church music and m the concert-room , 
but his relations with the management of the theatre were not 
altogether pleasant, and it was probably this circumstance 
which first led him to forsake the cultivation of the opera for 


that of sacred music At Dusseldorf he first designed his 
famous oratorio St Paul, m response to an application from 
the Cacilien-Verein at Frankfort, composed his overture to 
Die schone Melunne, and planned some other works of impor- 
tance He liked his appomtment, and would probably have 
retained it much longer had he not been invited to undertake 
the permanent direction of the Gewandhaus concerts at Leipzig, 
and thus raised to the highest position attainable m the German 
musical world To this new sphere of labour he removed m 
August 1835, opening the first concert at the Gewandhaus, 
on the 4th of October, with his overture Die MeeressttJle, a 
work possessing great attractions, though by no means on a 
level with the Midsummer Night's Dream, The hies of Ftngal, 
or Melusine 

Mendelssohn s reception in Leipzig was most enthusiastic, 
and under their new director the Gewandhaus concerts prospered 
exceedingly Meanwhile St Paul steadily progressed, and was 
first produced, with triumphant success, at the Lower Rhine 
festival at Dusseldorf, on the 22nd of May 1836 On the 3rd 
of October it was first sung in English, at Liverpool under 
the direction of Sir George Smart, and on the i6th of March 
1837 Mendelssohn again directed it at I eipzig 

Ihe next great event in Mendelssohn’s life was his happy 
marriage, on the 28th of March 1837, to Cccile Charlotte Sophie 
Jeanri naud The honeymoon was scarcely over before he was 
again summoned to England to conduct St Paul, at the Birming- 
ham festival, on the 20th of September During this visit 
he played on the organ at St Paul’s and at Clirist Church, 
Newgate Street, with an effect which exercised a lasting jnffu- 
enee upon English organists It was here also that he first 
contemplated the production of his second oratorio, Elijah 

Passing over the oompositicm of the Lobgesang m 1840, a 
sixth visit to P'ngland m the same year, and his inauguration 
of a sc heme for the erec tion of a monument to Sebastian Bach 
we find Mendelssohn in 1841 recalled to Berlin by the king of 
Prussia, with the title of Kapellmeister Though this appoint- 
ment resulted in the production of Antigone, Oedipus Cohneus, 
Aihalte, the incidental music to the Midsummer Night's 
Dream, and other great works, it proved an endless source of 
vexation, and certainly helped to shorten the composer^s life 
In 1842 he came to Fnglanci for the seventh time, accompanied 
bv his wife , conducted his ScoU h symphony at the Philharmonic, 
again played the organ at St Peter’s, Cornhill, and Christ 
Church, Newgate Street, and was received with honour by the 
queen and the prince consort He did not, however, permit 
his new engagements to interfere with tlic direction of the 
(jewandhaus concerts, and m 1843 he founded in leipzig the 
great eonser\atoirc which soon became the best musical college 
in Europe, ojoening it on the 3rd of April in the buildings of 
the Gewandhaus In 1844 he conducted six of the Phil- 
harmonir ccmcerts in I ondon, producing his new Midsummer 
NtghCs Dre^m music, and playing Beethoven’s pianoforte 
concerto in G with extr uirdinary effect He returned to his 
duties at I^erlin in September, but succeeded in persuading the 
king to free him from his most onerous engagements 

After a brief residence m Prankfort, Menclelssohn returned 
to Leipzig in September 1845, resuming his old duties at the 
Gewandhaus, and teaching regularly in the conservatoire 
Here he remained, with little interruption, during the winter — 
introducing his fnend Jenny I ind, then at the height of her 
popularity, to the critical frequenters of the Gewandhaus, 
and steadily working at Elijah, the first performance of which 
he conduct^ at the Birmingham festival, on the 26th of August 
1846 The reception of this great work was enthusiastic 
Unhappily, the excitement attendant upon its production, 
added to the irritating effect of the worries at Berlin, maxie 
a senous inroad upon the composer’s health On his return 
to Leipzig he worked on as usual, but it was clear that his health 
was seriously impaired In 1847 he visited England for the 
tenth and last time, to conduct four performances of Eltiah 
at Exeter Hall, on the i6th, 23rd, 28th and 30th of April, one 
at Manchester on the 20th and one at Birmingham on the 27th, 
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But the exertion was beyond his strength He witnessed 
Jenny Lind’s first appearance at Her Majesty’s Theatre, on 
the 4th of May, and left England on the 9th, little anticipating 
the trial that awaited him in the tidings of the sudden death 
of his sister Fanny, which reached him only a few days after 
his arnval in Frankfort The loss of his mother m 1842 had 
shaken him much, but the suddenness with which this last 
intelligence was communicated broke him down He fell to 
the ground insensible, and never fully recovered In June 
he was so far himself again that he was able to travel, with his 
family, by short stages, to Interlaken, where he stayed for 
some time, illustrating the journey by a senes of water-colour 
drawings, but making no attempt at composition for many 
weeks He returned to Leipzig in September, bringing with 
him fragments of Chnstus, Loreley, and some other unhnished 
works, taking no part in the concerts, and living in privacy 
On the 9th of October he called on Madame Frege, and asked 
her to sing his latest set of songs She left the room for lights, 
and on her return found him in violent pain and almost insen- 
sible He lingered for four weeks, and on the 4th of November 
he passed away, in the presence of his wife, his brother, and 
his three friends, Moscheles, Schlemitz, and Ferdinand David 
A cross marks the site of his grave, in the Alte Dreitaltigkeits 
Kirchhof, at Berlin 

Mendelssohn’s title to a place among the great composers 
of the century is incontestable His style, though differing 
little in technual arrangement from that of his classical pre- 
decessors, IS characterized by a vein of melody peculiarly his 
own, and easily distinguishable by those who have studied 
his works, not only from the genuine effusions of contemporary 
writers, but from the most successful of the servile imitations 
with which, even during his lifetime, the music-shops were 
deluged In less judicious hands the rigid symmetry of his 
phrasing might, perhaps, have palled upon the ear, but under 
his skilful management it serves only to impart an additional 
charm to thoughts which derive their chief beauty from the 
evident spontaneity of their conception In this, as in all other 
matters of a purely technical character, he regarded the accepted 
laws of art as the medium by which he might most certainly 
attain the ends dictated by the inspiration of his genius 1 hough 
carmg nothing for rules, except as means for producing 
a good effect, he scarcely ever violated them, and was never 
weary of impressing their value upon the minds of his pupils 
His method of counterpoint was modelled in close accordance 
with that practised by Sebastian Bach This he used in 
combination with an elastic development of the sonata-form, 
similar to that engrafted by Beethoven upon the lines laid 
down by Haydn The principles involved in this arrangement 
were strictly conservative, yet they enabled him, at the very 
outset of his career, to invent a new style no less original than 
that of Schubert or Weber, and no less remarkable as the 
embodiment of canons already consecrated by classical authority 
than as a special manifestation of individual genius It is 
thus that Mendelssohn stands before us» as at the same time 
a champion of conservatism and an apostle of progress, and 
It IS chiefly by virtue of these two apparently incongruous 
though really compatible phases of his artistic character 
that his influence and example availed, for so many years, 
to hold in check the violence of reactionary opinion which 
injudicious partisanship afterwards fanned into revolutionary 
fury 

Concerning Mendelssohn s private character there have 
never been two opinions As a man of the world he was more 
than ordinarily accomplished — brilliant in conversation, and 
in his lighter moments overflowmg with sparkling humour 
and ready pleasantry, loyal and unselfish in the more serious 
business of life, and never weary of working for the general 
good As a fnend he was unvaryingly kind, sympathetic and 
true His earnestness as a Christian needs no stronger testimony 
than that afforded by his own delineation of the character of 
St Paul, but It is not too much to say that his heart and life 
were pure as those of a little child (W S R ) 


I This article has the unique value of being the record of an 
eminent musical scholar who was an actual pupil of Mendelssohn 
No change of reputation can alter the value of such a record of a 
man whom even lus contemporaries knew to be CTeater than his 
works Mendelssohn's aristocratic horror of self-advertisement 
unfitted him for triumph m a period of revolution , he died, most 
inopportunely, when his own powers, like Handel's at the same age, 
were being wasted on pseudo classical forms , the new art was not 
yet npe , and in the early Wagner-Liszt reign of terror his was the 
first reputation to be assassinated That of the too modest and gentle 

Romantic ' pioneer Schumann soon followed , but, as being more 
difficult to explain away, and more embarrassing to irreverence and 
conceit, it remains a subject of controversy Meanwhile Mendelssohn 's 
reputation, except as the composer of a few inexplicably beautiful 
and ontfinal orchestral pieces, has vanished and been replaced by 
a pure fiction known as the ‘ Mendelssohn tradition ” of orchestral 
conducting 1 his fiction is traceable to some characteristic remarks 
made by Wagner on his experiences of English orchestral playing, 
remarks which, though not very good-natured, do not bear the full 
construction popularly imputed to them If Beethoven had come 
and conducted in England, Mendelssohn s expostulations with 
careless players would have been met by references to the Beet- 
hoven tradition", and, if Wagner had shared Mendelssohn’s 
reluctance to putting on record remarks likely to wound individual, 
professional and national sensibilities, it might not have been im- 
possible that reproaches against slipshod and mechanical playing 
might nowadays be met by references to the " Wagner tradition, ’ 
for Wagner also found himself compelled to concentrate his care 
on the main items m the overloaded English orchestral programmes, 
to the detriment of the rest 

Mendelssohn s influence on the early career of Joachim is, 
next to his work in the rediscovery of Bach, his greatest bequest 
to later musical history Those many profound and sincere admirers 
of Joachim to whom the name of ^ndelssohn calls up only the 
Widow in hh'jah and the weaker Songs without Words^ may find 
the idea strange, but there is no doubt that Joachim regarded 
the continuation of a tiue Mendelssohn tradition as identical with 
his own thorts to "uphold the dignity of art" (D F T) 

MENDES, CATULLE (1841-1909), French poet and man of 
letters, of jewish extraction, was born at Bordeaux on the 22nd 
of May 1841 He early established himself in Pans, attaining 
speedy notoriety by the publication in the Revue faniatstste 
(1861) of his Roman d’une nuit,” for which he was condemned 
to a month’s imprisonment and a hne of 500 francs He was 
allied with the Parnassians from the beginning of the movement, 
and displayed extraordinary metrical skill in his first volume 
of poems, Philomela (1863) In later volumes — Poenes, 1^^* 
sene (1876), which includes much of his earlier verse, Sotrs 
fnorosesy^ Contes eptques, Philomela j dc, Poesies (7 vols , 1885), 
a new edition largely augmented, Les Poesies deCaiulle Mendes 
(3 vols, 1892), La Gnve desvignes — his critics have 

noted that the elegant verse is distinguished rather by dexterous 
imitation of different writers than by any marked ongmalitj 
The versatility and fecundity of Mend^s’s talent is shown in a 
series of his critical and dramatic writings, and of novels and 
short stories, in the latter of which he continues the hrench 
tradition of the licentious conte For the theatre he wrote 
La Part du roi (1872), a one-act verse comedy , LesFreres d'armes 
(1873), drama. Justice (1877), in three acts, characterized by 
a hostile critic as a hymn in praise of suicide, the libretto of 
a light opera, bracasse (1878), founded on Iheo- 

phile Gautier’s novel , La b emme de rabarin{iSSj), Medee(iSgS), 
in three acts and m verse, La Reine biammette (1898), a conte 
dramaiique in six acts and in verse, the scene of which is laid 
in the Italy of the Renaissance, Le Fils de Vetoile (1^04), the hero 
of whu h is Bar-Cochebas, the Syrian pseudo-Messiah, for the 
music of C Erlanger, Scarron (1905), Ariane (1906), for the 
music of Massenet, and Glatigny (1906) His critical work 
includes Richard Wagner (1886), VArt au theatre (3 vols , 
1896-1900), a series of dramatic criticisms reprinted from 
newspapers, and a report addressed to the minister of 
public instruction and of the fine arts on Le Mouvement poetique 
f ran fats de i86j d 1^00 (new ed , 1903), which includes a biblio- 
graphical and critical dictionary of the French poets of the 
19th century Perhaps the most famous of his novels are 
LeRot vierge (1880) in which he introduces Louis II of Bavaria 
and Richard Wagner, La Matson de la vtelle (1894), and Gog 
(1897) He married in 1S66 Mile Judith Gautier, younger 
daughter of the poet, from whom he was subsequently separated 
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On the 9th of February 1909, early in the morning, his dead 
body was discovered m the railway tunnel of Saint Germain 
He had left Pans by the midnight train on the 7th, and it is 
supposed that, thinking he had arrived at the station, he had 
opened the door of his compartment while still in the tunnel 

MENDICANCY (from Lat mendicus, in a condition of beggary, 
a word of unknown origin), a state or condition of being a beggar, 
the practice of obtaining a livelihood by asking alms 1 he word 
‘‘mendicant,*^ also found in the French form “ mendiant,” 
appears to have come into use thrc;ugh the begging friars 

MENDICANT MOVEMENT AND ORDERS The facts con- 
cerning the rise of the Orders of Mendicant Friars arc related 
in the articles on the several orders (Franciscans, Dominicans, 
Carmeiites, Augusiinian Hermits), and in that on Monasti- 
ciSM ii), where the difference between friars and monks is 
explained The purpose of this article is to characterize the 
movement as a whole, and to indicate the circumstances that 
produced it The most striking phenomenon in connexion 
with the beginnings of the mendicant orders is the rapidity 
with which the movement spread Within a generation of the 
death of the two great founders, Dominic (1221) and Francis 
(1226), their institutes had spread all over Europe and into 
\sia, and their friars (ould be numbered by tens of thousands 
in all the great cities of Western Europe friaries were established, 
and in the universities theological c hairs were held by Dominicans 
and brancisfans And when at the middle of the century the 
other gr<at mendicant orders of Carmelites and Austin Friars, 
and also Servites (7 7 J ) arose their propagation showed that the 
possibilities of the mendicant movement had not been exhausted 
bv the Dominicans and Franciscans Lesser menduant orders 
sprang up in all directions — Gasquet mentions half a dozen 
such that found their way into England {English Monastic Ltfe^ 
{) 241) — m such numbers that the Council of I yons in 1274 
found It necessary to suppress all except the orders already 
named Moreover, besides the various orders of friars, there 
were the lay fertiarics that arose and spread far and wide in 
connexion with the Frarxiscans and other mendicants, and 
the similar institute of the Humiliati (see Tfrtiaries) 
These facts clearly show that the Mendicant Movement re- 
sponded to widely spread and deeply felt needs of the time 
Ihese needs found expression not only in the Mendicant orders 
within the Church, but also in a number of moie or less heretical 
and revolutionar> religious sects there was this m common 
among the Cathari, Waldenses, Albigenses and other heretical 
bodies that overran so many parts of Western Europe in the 
second half of the 12th century and the beginning of the 13th, 
that they all inveighed against the wealth of the clergy, and 
preached the practice of austere poverty and a return to the 
simple life of Christ and the Apostles Thus the sectaries 
no less than the Menduant orders bear witness to the existence 
of spiritual needs in Western Christendom, which the Mendicant 
orders went a long way towards satisfying Probably the 
most crying need was that of priests to minister to the great 
city populations, at that time growing up with such rapidit) , 
especially in Italy During the loth, nth and 12th centuries 
the Church had been organized on the lines of the prevailing 
feudal system — the bishops and abbots were feudal barons, 
and the effects of the system were felt throughout the ranks 
of the lower clergy The social fabric was built up not on the 
towns, but on the great landlords , and when the centre of gravity 
began to move, first of all m Italy, to the towns, and crowded 
populations began to be massed together m them, the paroc hial 
systems broke down under the weight of the new conditions, 
and the people were in a state of spiritual and moral no less than 
physical destitution So, when the friars came and established 
themselves m the poorest localities of the towns, and brought 
religion to the destitute and the outcasts of society, assimilat- 
ing themselves to the conditions of life of those among whom 
they worked, they supplied a need with whu h the parochial 
clergy were unable to cope 

The friars responded not only to the new needs of the age, 
but to its new ideas — religious, intellectual, social, artistic# 
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It was a period of religious revival, and of reaction against abuses 
that followed in the wake of the feudal system , and this religious 
movement was informed by a new mysticism — a mysticism 
that fixed its attention mainly on the humanity of Christ and 
found its practical expression in the imitation of His life A 
new intellectual wave was breaking over Western Europe, 
symbolized by the university and the scholastic movements, 
and a new spirit of democratic freedom was making itself felt 
in the growing commercial towns of Italy and Germany There 
is no need to labour the point that the Mendicants responded 
to all these needs and interpreted them within the pale of 
Catholic Christianity, for the fact lies upon the surface of history 
But a few words are necessary on the central idea from which 
the Mendicants received their name —the idea of poverty 
Ihis was St hrancis’s root idea, and there is no doubt — though 
it has been disputed — that it was borrowed from him by St 
Dominic and the other Mendicant founders St hrancis did 
not intend that begging and alms should be the normal means 
of sustenance for his friars, on the contrary, he intended them 
to live by the work of their hands, and only to have recourse 
to begging when they could not earn their livelihood by work 
But as the friars soon came nearly all to be priests devoted to 
spiritual ministrations, and the communities grew larger, it 
became increasingly difficult for them to support themselves 
by personal work, and so the begging came to play a greater 
role than had been contemplated by bt hrancis But his 
idea certainly was that his friars should not only practise the 
utmost personal poverty and simplicity in then lift, but that they 
should have the minimum of possessions — no lands, no funded 
property, no fixed sourc es of income The maintaining of this 
ideal has proved unworkable in practice In the Dominican 
Older and the others that started as mendicant it has been 
mitigated or even abrogated Among the Franciscans them- 
selves it has been the occasion of enclless strife, and has been 
kept alive only by dint of successive reforms and fresh starts, 
each successful for a time, but doomed al^\ays, soonci or later, 
to yield to the inexorable logic of facts The Capuchins {qv ) 
have made the most permanently successful effort to maintain 
bt Francis’s ideal, but even among them mitigations have 
had to be admitted In spite, however, of all mitigations 
the Franciscans have nearly always presented to the world 
an object lesson m evangelical poverty by the poorness and 
simplicity of their lives and surroundings 

On the subject matter of this article the best thing in English 
IS the Introductory Essay by the Capuchin Fr Cuthbert on The 
Spirit and Genius of the Franciscan Eriars,*' in The 1 rtars and 
how they came to England (1903) see also the earlier chapters of 
Emil GebharcFs Itahe mystique (1899) (E C B ) 

MENDIP HILLS, a range in the north of Somersetshire, 
England Using the name in its widest application, the 
eastern boundary of the range may be taken to be formed by 
the upper valleys of thc^ rivers Frome and Bruc, and the depres- 
sion between them The range extends from these north- 
westward with a major axis of about 23 m , while the outliers 
of Wavering Down and Bleadon Hill continue it towards the 
shore of the Bristol Channel The range is generally about 
6 m in width, and its total area about 130 sq m Its south- 
western face descends to the low moors ” or marshes drained 
by the Axe and other streams, the small towns of Axbndge, 
Cheddif and Wells lying at the foot of the hills Towards 
the north-east its limits are less clearly defined, for high ground, 
intersected by narrow vales, extends as far as the valley of the 
Avon A depression, followed by the road between Radstock 
and Wells, strikes across the range about its centre, the principal 
elevations he west of this, and to the area thus defined the 
name of the Mendips is sometimes restricted The summit of 
the hills IS a gently swelling plateau, which reaches its extreme 
height m the north — 1068 ft The Mcndips consist principally 
of Carboniferous Limestone Fine cliffs and siars occur on 
the flanks of the plateau, as in the gorge of Cheddar, and there 
IS a wonderful series of caverns, the result of water action 
The surface of the plateau is often broken by deep holes 
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swallets ”) into which streams flow Some of the caves, 
such as those at Cheddar, are easy of access, and attract man> 
visitors owing to the beauty of the stalactitic formations, 
others, of greater extent and grandeur, have only been explored, 
or partly explored, with great difficulty Some caves have 
yielded large quantities of animal remains (hyaenas, bears and 
others) together with traces of prehistoric human occupation 
Among such Wookey Hole, where the river Axe issues from 
the foot of a cliff, may be mentioned Lead was worked among 
the Mcndips at a very early period Some of the Roman 
workings, especially in the neighbourhood of Charter housc-on- 
Mendip, have yielded pigs of lead inscribed with the names 
of emperors of the ist and 2nd centuries a d , together with 
an abundance of smaller objects 

See R Baker and H Balch, The Netherworld of Mendxp (Clifton, 
1907) 

MENDOZA, ANTONIO HURTADO DE (1593 ? 1644), Spanish 
dramatist, was born about the end of the i6th century m the 
province of Asturias, became page to the count dc Saldana (son 
of the duke de Lerma), and was recognized as a rising poet by 
Cervantes in the Viaie del Parnaso (1614) He rose rapidly 
into favour under Philip IV , who appointed him private 
secretary, commissioned from him comedtas palacte^as for the 
royal theatre at Aranjuez, and m 162^ conferred on him the 
orders of Santiago and Calatrava Most of his contemporaries 
and rivals paid court to el dtscreto de palacio, and Mendoza 
seems to have lived on the friendliest terms with all his brother- 
dramatists except Ruiz de Alarcdn He is said to have been 
involved m the fall of Olivares, and died unexpectedly at 
Saragossa on the 19th of September 1644 Only one of his plays, 
Querer pot sdlo querer, was publishecl with his consent, it is 
included m a volume (1623) containing his semi-official account 
of the performances at Aranjuez m 1622 The best edition 
of Mendoza^s plays and verses bears the title of Obras Imeas 
y edmteas, dtmnas y hutnanas (1728) Much of his work does 
not rise above the level of graceful and accomplished verse, 
but that he had higher qualities is shown by hi Mando hace 
mu'iety a brilliant ( omedy of manners, w Inch forms the chief 
source of Moli^re’s Ei*ole des mans 

The hte^iUi que Se hizo en Aran'juez and Querer for solo querer 
were translated into English by Sir Richard JMnshawe, aftei wards 
ambassador at Madrid, in a posthumous volume published in luyi 

MENDOZA, DIEGO HURTADO DE (1503-1575), Spanish 
novelist, poet, diplomatist and historian, a younger son of the 
count of Tendillas, governor of Granada, was born in that 
city in 1503 The celebrated marquLS of Santillana was his 
great-grandfather On leaving the university of Salamanca, 
Mendoza abandoned his intention of taking orders, served 
under Charles V in Italy, and attended lectures at the uni- 
versities of Bologna, Padua and Rome In 1537 he was sent to 
England to arrange a marriage between Henry VIII and the 
duchess of Milan, as well as a marriage between Prince Louis 
of Portugal and Mary Tudor Despite the failure of his mission, 
he preserved the confidence of the emperor, and in 1539 was 
appointed ambassador at Venice , there he patronized the Aldi, 
procured copies of the Greek manusenpts belonging to Cardinal 
Bessarion, and acquired other rare codices from the monastery 
of Mount Athos The first edition of Josephus was printed 
(1544) from the texts m Mendoza's collection He acted for 
some time as military governor of Siena, represented Spain 
diplomatically at the Council of Trent, and m 1547 was nominated 
special plenipotentiary at Rome, where he remained till 1554 
He was never a favourite with Philip If , and a quarrel with 
*1 courtier resulted in his banishment from court (June 1568) 
The remaining years of his life, which were spent at Granada, 
fie devoted to the study of Arabic, to poetry, and to his history 
l^he Moorish insurrection of 1568-1570 He died m 1575 
de Granada was published at I isbon by Luis 
Hipm^ de Toledo m 1627; the delay was doubtless due to 
IWid( 3 S^st severe criticism of contemporaries who survived 
hum In sMe passages the author deliberately imitates Sallust 
and Tacitus, his style is, on the whole, vivid and trenchant, 
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his information is exact, and m critical insight he is not inferior 
to Manana The attribution to Mendoza ot LazanUo de Tonnes 
is rejected by ail competent scholars, but that he excelled m 
picaresque malice is proved by his indecorous verses written 
in the old Castilian metres and in the more elaborate measures 
imported from Italy Mendoza is believed to be the author of 
the letters to Feliciano de Silva and to Captain Salazar, published 
by Antonio Paz y Mdia m Sales hspanolas (Madrid, 1900) 

See A Seiidn y Alonso, D Diego Hurtado de Mendoza^ apuntes 
htogrdpeo cnticos (Granada, 1880), Calendar of Letters and Papers 
foreign and domestic^ Henry VI 11 , vols^ xii and xiii , C Graux, 
L<isai <iur Vortgine dii fonds grec de VE<!cnnal (Pans, 1880), R 
Eoulch6 Delbosc, Etude sur la Cruerra de Granada " in the Revue 
hispanique (Pans, 1894), vol 1 

MENDOZA, PEDRO GONZALEZ DE (1428-1495), Spanish 
cardinal and statesman, was the fourth son of Inigo Lopez de 
Mendoza, marquess of Santillana, and duke of Infantado He was 
bom at Guadalajara m New Castile, the chief lordship of his 
family, on the 3rd of May 1428 The house of Mendoza claimed 
to descend trom the lords of Llodio in Alava, and to have been 
settled in Old Castile, in the nth century One chief of the 
house had been greatly distinguished at the battle of the Navas 
de lolosa in 1212 Another had been Admiral of Castile in 
the reign of Alphonso the Wise Peter the Cruel had endowed 
them with the lordships of Hita and Buitrago The greatness 
of the Mendozas was completed by Pedro Gonzalez, who sacn- 
fued his life to sa\e King John I at the battle of Aljubarrota 
in 1385 The cardinal’s father, the marquis of Santillana — 
to use the title he bore for the greater part of his life — was a 
poet, and was conspicuous during the troubled reign of John II 
Loyalty to the Crown was the traditional and prevailing policy 
of the tamily Pedro Gonzalez, the future cardinal, was u nt into 
the Church mainly because he was a younger son and that he 
might be handsomely provided for He had no vocation, 
and was an example of the worldly, political and martial 
prelates of the 15th century In 1452 at the age of twenty- 
four, he was chosen by the king John II to be bishop of Cala- 
horra, but did not receive the pope’s bull till 1454 As bishop 
of Calahorra he was also senor, or civil and military ruler, of 
the town and its dependent district In his secular capacitv 
he led the levies of Calahorra in the civil wars of the reign of 
Henry IV He fought for the king at the second battle of 
Olmedo on the 20th of August 1467, and was wounded in the 
arm During these years he became attached to Dona Mencia 
de Lemus, a Portuguese lady-m-waiting of the queen She 
bore him two sons Rodrigo, who was onio selected to be the 
huslmnd of Lucrezia Borgia, and Diego, who was the grandfather 
of the princess of Eboli of the reign of Philip II (see Perez, 
Anionio ) By another lady of a Valladolid family he had a 
third son who afterwards emigrated to Prance In 1468 he 
became bishop of Siguenza In 1473 he was created cardinal, 
was promol^ to the archbishopric of Seville and named 
( hancellor of Castile During the last years of the reign of King 
Henry IV he was the partisan of the princess Isabella, afterwards 
queen He fought for her at the battle of Toro on the ist of 
March 1476, had a prominent part in placing her on the throne, 
and served her mdefatigably m her efforts to suppress the 
disorderly nobles of Castile In 1482 he became archbishop 
of Toledo During the conquest of Granada he contnbuted 
largely to the maintenance of the army On the 2nd of January 
1492 he occupied the town in the name of the Catholic sovereigns 
Though his life was worldly, and though he was more soldier 
and statesman than pnest, the “ Great Cardinal," as he was 
corhmonly called, did not neglect his duty as a bishop He 
used his influence with the queen and also at Rome to arrange 
a settlement of the disputes between the Spanish sovereigns 
and the papacy Though he maintained a splendid household 
as arc^hbishop of Toledo,^ and provided handsomely for his 
children, he devoted part of his revenue to charity, and with part 
he endowed the college of Santa Cruz at Valladolid His health 
broke down at the close of 1493 Queen Isabella visited and 
nursed him on his deathbed It is said that he recommended 
her to choose as his successor the PVanascan Jimenez de Cisneros 
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a man who had no likeness to himself save m political faculty 
and devotion to the authority of the Crown He died at 
Guadalajara on the iith of January 1495 

The life of the cardinal, by SaUzar de Mendoza, Crontca del 
gran cardinal Don Pedro Gonzalez de Mendoza (Toledo, 1025), is 
dihcuisivc and garrulous but valuable See also Prescott, History of 
herdinand and Isabella 

MENDOZA, a province of western Argentina, bounded N 
by San Juan, E by San Luis and the territory of La Pampa, 
S by the territories of La Pampa and Neuquen, and W by the 
republu of Chile Area, 56,502 sq m , pop (1895), 116,136, 
(1904 estimate), 159,780 Ihe Andes form the western boun- 
dary, and a considerable part of the territory is lovered by 
the great Cordillera, its foothills and flanking ranges The 
eastern part is an and, sandy, level plain, with extensive saline 
basins, having no vegetation other than co»irse grasses and 
thickets of low, spiny mimosas and “(hahar’’ {Gourhaea 
decor itcans) Ihe fertile, popuUted districts of the province 
border on the Cordillera, particularly in the north, where numerous 
streams from the snow-clad summits supply water for irrigation 
The secondary ranges m this part of Mendoza arc tlie Sierra 
de los Piramillos, which encloses the Uspallata Valley, and 
the Sierra del lunuyan, which encloses a number of populous 
valleys drained by the Tunuyan River and its tributaries One 
of the largest of these is the Yuco Valley Farther south the 
country becomes more and and sparscl) populated, and unsub- 
dued tribes of Indians foi a long time prevented its exploration 
In this region the Sierra de Pa\cn and Sierra del Nevado 
(otherwise known as the Sierra Quero Matro Pellon) extend 
in a noith-easterly direction With the exception of the Rio 
Grande in the south-west part of the province, which forms the 
principal source of the Colorado, all the rivers of the province 
flow easterly and southerly into the grait saline depression of 
western Argentina, which includes a great part of Mendoza, 
San Jills and La Pampa Ihe Andean streams rise in the 
higher snow-c lad elevations, but their waters be( ome impregnated 
with saline matter soon after reaching the plain, and are even- 
tually lost m the saline marshes and lagoons of southern Mendoza 
and La Pampa These Andean rivers are the Mendoza, Timu> 4 n, 
Diamante and Atuel, with their numerous tributaries, all of 
which discharge into the sluggish river which flows from the 
Huanacache lagoons, on the ban Juan frontier, southward to 
the marshes and lagoons of La Pampa Ihe upper part of 
this brackish, swampy stream is called the Dcs^iguadero, and 
the lower the Salado It forms the eastern boundary line of 
th( province down to the 36th parallel With the exception 
of the elevated districts of the Andes, the climate of Mendoza 
is hot and dry On the plains the rainfall is insignificiint, 
but on the slopes of the Cordillera rams are frequent and winter 
cold IS severe Agriculture is the principal occupation where 
irrigation can be used, the province having a high reputation 
for its raisins and wines Alfalfa is an important product, 
being grown for fattening the cattle driven through the province 
to the Chilian markets The mineral resources of the province 
arc said to he good, but receive little attention Petroleum 
IS found in the vicnnity of San Rafael, on the Diamante River, 
and it IS claimed that coal exists in the same region Although 
Mendoza was settled by Spanish colonists from Chile as far 
back as 1559, its development has been hindered by its isolated 
position This isolation was broken m 18S4 by the completion 
of the Argentine Great Western railway to the provincial 
capital Since then a railway has been built northward to San 
Juan, and another line was in 1908 under construction through 
the Andes to conne(t with the Chilian railway system In 
addition to Mendoza, the capital of the province, the principal 
towns (hardly more than villages) are Guaymall6n, Maipu, San 
Martin, Lujan and San Rafael The provinces of Mendoza, San 
Juan and San Luis, which were settled from Chile and were for a 
long time governed from Santiago, were at first called the province 
of Cuyo, and are stall spoken of as the “ Cuyo provinces '' 

MENDOZA, a city of Argentina, cajwtal of Mendoza province, 
632 m. by rail WJ^ W, of Buenos Aires Pop (1904 estimate), 
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32,000 It stands on a plain near the foot of a secondary Andean 
range called the Sierra de los Paramillos, at an elevation of 
2320 ft The surrounding district is and, but has been irrigated 
and is covered with gardens, orchards and cultivated fields 
Ihe city IS about 15 m N of the Mendoza, or Lujan River, whose 
waters are utilized for irrigation and for the requirements of 
the city by means of a channel which leaves the mam rivet a 
little above the town of Lujan and runs to the Tulumaya River 
and the lagoons of Huanacache Ihis channel is called El 
Zanjon, and is believed to have been opened by Guaymall^n, 
the chief of the Guarpds who inhabited this district at the time 
of the Spanish conquest, but it is more probably natural I he 
(itv IS laid out in a regular manner with broad well-paved 
streets and numerous public squares The Zanjdn and another 
stream called the Guaymillcn traverse the city, and the principal 
streets have water flowing through them and ire shaded by 
poplars Because of earthquake risks, the public buildings 
are neither costly nor imposing The private residences arc 
commonly of one storey, built with wooden frames filled m 
with adobes The climate is hot, dr> and enervating, not- 
withstanding the elevation and the proximity of the Andes 
The surrounding districts produce fruit, vegetables, alfalfa and 
cereals The vineyard inclustry is prominent, and raisins and 
wine are exported The position on the mam route across 
the Andes into Chile, by way of the Uspallata or Cumbre pass 
(highest point 12,870 ft ), has given the city commerc lal im- 
portance It has railway connexion with the principal cities 
of the republic, including the ports of Rosario, Buenos Aires 
and Bahia Blanca, and also witli the capital of San Juan 
Mendoza was founded by Captain Pedro del Castillo, who 
had been sent from Santiago across the Andes m i5S9 by Garcia 
Plurtado de Mendoza, the governor of Chile, to conquer and 
annex the territory extending N E to lucuman The city 
was named after Mendoza It was made the capital of the 
province of Cuyo, and belonged to Chile down to 1776, when 
the province was transferred to the newly created viceroyalty 
of La Plata It was the headquarters of Geneial San Martin 
while he was organizing an army for the liberation of Chile, 
and greatly assisted him with men and money Under re- 
publican administration Mendoza suflcied much from revolu- 
tions Moreover, on the 20th of March 1861, the citv was 
destroyed by an earthejuake and a fiie which followed Not 
a building was left standing, and the loss of life was estimated 
at io,cx>o to 12,000 The French geologist Bravard, who had 
predicted the catastrophe, was one of it^ iictims The poplars 
m the streets, together with some species of fruit-trees, were 
first planted in Mendoza by a Spaniard, Juan Cobos, in 1809, 
who thus became one of its greatest benefactors 
MENEDEMUS, Greek philosopher and founder of the Eretrian 
school of thought, was born at Eretria about 350 and died 
between 278 and 275 b c Though of noble birth, he worked as 
builder and tentmaker until he was sent with a military expe- 
dition to Megara, where, according to Diogenes Laertius, he 
heard Plato and resolved to devote himself to philosophy It 
is more likely that he heard one of Plato’s followers, inasmuch 
as Plato died when he was only four years old, if the above dates 
are correct At Megara he formed a life-long friendship with 
Asc lepiades, with whom he toiled in the night that he might 
study philosophy by day He was subsequently a pupil first 
of Stilpo and then of Phacdo of Ehs, whose school he transferred 
to Eretna, by which name it was afterwards known In 
addition to his philosophical work, he took a Jeadmg part in 
the political affairs of his city from the time of the Diadochi 
until his death, and obtained a remission of the tribute to 
Demetrius His friendship with Antigonus Gonatas seems to 
have roused suspicion as to his loyalty, and he sought safety 
first in the temple of Amphiaraus at Gropus, and later with 
Antigonus, at whose court he is said to have died of grief Other 
accounts say that he starved himself to death on failing to 
induce Antigonus to free his native city His philosophical 
views are known only m port Athenaeus quotes Epicratcs 
as stating that he was a Platonist, but other accounts credit 
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him with havmg preferred Stilpo to Plato Diogenes Laertius 
(ii 134 and 135) says that he declined to identify the Good 
with the Useful, and that he denied the value of the negative 
proposition on the ground that affirmation alone can express 
truth He probably meant to imply that qualities have no 
existence apart from the subject to which they belong In 
ethics we learn from Plutarch {De vtrt mor 2) and from Cicero 
(Acad n 42) that he regarded Virtue as one, by whatever name 
it be called, and maintained that it is intellectual Cicero's 
evidence is the less valuable in that he always assumed that 
Menedemus was a follower of the Megarians Diogenes says 
that he left no writings, and the Eretnan school disappeared 
after a short and unobtrusive existence 

Beside the ancient sources quoted above, sec H Mallett, Htstotre 
de I icole de Migare et des i coles d hits et d EfHtte (1845) Also 
the articles Megarian School Phakdo Stilpo 

MENELAUS, in Greek legend, son of Atreus (or Pleisthenes), 
king of Sparta, brother of Agamemnon and husband of Helen 
He was one of the Greeks who entered Troy concealed in the 
wooden horse (Virgil, Aenetdy 11 264) and recovered his wife 
at the sack of the city On the voyage homewards his fleet 
was scattered off Cape Malea by a storm, which drove him to 
Egypt After eight years’ wandering in the east, he landed on 
the island of Pharos, where Proteus revealed to him the means of 
appeasing the gods and securing his return lie reached Sparta 
on the day on which Orestes was holding the funeral feast over 
Aegisthus and Clytaemnestra After a long and happ) life in 
Lacedaemon, Menelaus, as the son-m-law of Zeus, did not die 
but was translated to Elysium (Homer, Odyssey y 111 iv ) His 
grave and that of Helen were shown at 1 herapnae, where he was 
worshipped as a god (Pausanias 111 19, 9) He was represented 
in works of art as carrying off the body of the dead Patroclus 
or lifting up his hand to slay Helen 

MENELEK II (Sahala Mariem), emperor of Abyssinia, 
officially negus negusti (king of kings) of Ethiopia (1844- ), 

son of Haeli Melicoth, king of Shoa, was born in 1844, ancl 
claimed to be a direct descendant of Solomon by the queen of 
Sheba On the death of his father in 1855 he was kept a prisoner 
at Gondar by Kassai, the governor, who had seizi d the throne 
under the title of Theodore III But having succeeded in 
effecting his escape he was ai knowledged king of Shoa, and at 
once attacked the usurper These campaigns were unsuccessful, 
and he turned his arms to the west, east and south, and annexed 
much territory to his kingdom, still, however, maintaining his 
divine right to the crown of Ethiopia After the death of 
Theodore in 1868 he continued to struggle against his successor, 
the emperor Johannes (better known to Europeans as King 
John of Abyssinia) Being again unsuccessful, he resolved to 
await a more propitious occasion, so, acknowledging the supre- 
macy of Johannes, in 1886 he married his daughter Zeodita 
(b 1876) to the emperor’s son, the Ras Area, he was thereupon 
declared heir to the empire, and on his side acknowledged the 
Ras Area as his sure essor Ras Area died in May 1888, and the 
emperor Johannes was killed in a war against the dervishes at 
the battle of Gallabat (Matemma) on the loth of March 1889 
The succession now lay between the late emperor’s natural 
son, the Ras Mangasha, and Menelek, but the latter was elected 
by a large majority on the 4th of November, and consecrated 
shortly afterwards Menelek had married in 1883 Taitu (b 1854), 
a princess of Tigrc, a lady who had been married four times 
previously and who exercised considerable influence Menelek’s 
clemency to Mangasha, whom he compelled to submit and then 
made viceroy of 'ligrc^, was ill repaid by a long series of revolts 
In 1889, at the time when he was claiming the throne against 
Mangasha, Menelek signed at Uccialli a treaty with Italy 
acknowledging Italian claims to the Asmara distnct Finding, 
however, that according to the Italian view of one of its articles 
the treaty placed his empire under Italian domination, Menelek 
denounc^ it, and after defeating the Italians at Amba-Alagi, 
he compelled them to capitulate at Adowa in February 1896, 
and a treaty was signed recognizing the absolute independence 
of Abyssmia His EVench sympathies were shown in a reported 


official offer of treasure towards payment of the indemnity at 
the close of the Franco- Prussian War, and in February 1897 he 
concluded a commercial treaty with France on very favourable 
terms He also gave assistance to French officers who sought 
to reach the upper Nile from Abyssinia, there to join forces 
with the Marchand Mission, and Abyssinian armies were sent 
Nilewards A British mission under Sir Rennell Rodd in May 
1897, however, was cordially received, and Menelek agreed to a 
settlement of the Somali boundaries, to keep open to British 
commerce the caravan route between Zaila and Harrar, and to 
prevent the transit of munitions of war to the Mahdists, whom 
he proclaimed enemies of Abyssinia In the following year the 
Sudan was reconquered by an Anglo-Egyptian army and there- 
after cordial relations between Menelek and the British author- 
ities were established In 1889 and subsequent years, Menelek 
sent forces to co-operate with the British troops engag^ against 
the Somali mullah, Mahommed Abdullah Menelek had in 
1898 crushed a rebellion by Ras Mangasha (who died m 1906) 
and he directed his efforts henceforth to the consolidation of 
his authority and, m a certain degree, to the opening up of his 
countiy to western civilization He had granted in 1894 a 
concession for the building of a railway to his capital from the 
hrench port of Jibuti, but, alarmed by a claim made by France 
in 1902 to the control of the line in Abyssinian territory, he 
stopped for four years the extension of the railway beyond 
Dire Dawa When in 1906 France, Great Britain and Italy 
( ame to an agreement on the subject, Menelek officially reiterated 
his full sovereign rights over the whole of his empire In May 
1909 the emperor’s grandson Lij Yasu, or Jeassu, then a lad of 
thirteen, was married to Romanic (b 1902), granddaughter of 
the negus Johannes Two days later Yasu was publicly pro- 
claimed it Adis Ababa as Menelek’s successor At that time 
the emperor was seriously ill and as his ill health continued, a 
(ouncil of regency — from which the emperor was excluded — was 
formed m March 1910 (See also Abyssinia ) 

MENl^iNDEZ Y PELAYO, MARCELINO (1856- ), Spanish 

scholar and ( ritic, was Ixirn at Santinder on the 3rd of November 
1856 In 1871-1872 he studied under MilA y Fontanals at the 
university of Barcelona, whence he proceeded to the central 
university of Madrid His academic successes had never been 
surpassecl, a special law was passed by the Cortes to enable 
him to become a professor at the age of twenty-two, and three 
years later he was elected a member of the Spanish Academy 
But before this date (1882) he was well known throughout Spain 
His first volume, Esfudios enttcos sobre eserttores montaneses 
(1876), had attracted little notice, and his scholarly Horacio en 
Espana (1877) appealed only to students He became famous 
through his Cieruia espanola {iS^S)y a collection of polemical 
essays defending the national tradition against the attacks of 
political and religious reformers The unbending orthodoxy of 
this work IS, if possible, still more pronounced m the Htstona de 
los heterodoxos espanoles (1880-1886), and the writer was hailed 
as the champion of the ultramontane party His lectures (1881) 
on Calderdn established his reputation as a literary critic, anci 
his work as an historian of Spanish literature was continued in 
his Htstona de las ideas estetica^ en Espana (1881-1891), his 
edition (1890-1 90”^) of Lope de Vega, his Antologia de poetas 
Uncos Castellanos (1890-1906), and his Origenes de la novela 

(1905) 

MENENIUS LANATUS, AGRIPPA, Roman patrician and 
statesman, consul 503 b c On the occasion of the first secession 
of the people to the Sacred Mount, Agrippa, who was known to 
be a man of moderate views, was one of the commissioners 
empowered by the senate to treat with the seceders On this 
occasion he recited the w^ell-known fable of the bellv and the 
members 

Livy 11 16, 32, 33, Bioiw Halic v 44-47, vi 49-88, 96, Val 
Max IV 4, 2 

MENES, the name of the founder of the ist Dynasty of 
historical kings of Egypt He appears at the head of the lists 
not only in Herodotus and Manetho, but also m the native 
Turin Papyrus of Kings and the lists of Abydos, while the list 
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of Sakkara begins with the sixth king of the ist Dynasty, a fact 
which may throw some cioubt on the supposed foundation of 
Memphis by Menes Until recently he was looked upon as 
semi-mythical, but the discovery of the tombs of many kings of 
the I St Dynasty including probably that of Menes himself, as 
well as an abundance of remains of still earlier ages in Egypt, has 
given him a personality He was probably ruler of Upper 
Egypt and conquered the separate kingdom of Lower Egypt 

See Ecypt, K Sethe, “ Menes und die Grundung von Memphis," 
in his Unter^uchungen ziir Geschtchte und A Itefthumskunde Aegyptens^ 
111 1 21 (F Ll G ) 

MENGS, ANTONY RAPHAEL (1728-1779), German painter, 
was born in 1728 at Aussig in Bohemia, but his father, Ismael 
Mengs, a Danish painter, established himself finally at Dresden, 
whence in 1741 he took his son to Rome Ihe appointment of 
Mengs in 1749 as fiist painter to the elector of Saxonv did not 
prevent his spending much time m Rome, where he had married 
in 1748 and abjured the Protestant faith, and where he became 
in 1754 director of the Vatican school of painting, nor did this 
hinder him on two occasions from obeying the call of Charles 111 
of Spain to Madrid There Mengs produced some of his best 
work, and specially the ceiling of the bincjueting hall, the 
subject of which was the Triumph of Irajan and the Temple 
of Glory After the completion of this work m 1777, Mengs 
returned to Rome, and there he died, two years later, in poor 
circumstinccs, leaving twenty children, seven of whom were 
pensioned by the king of Spain Bcsieles numerous paintings 
m the Madrid gallery, the Ascension at Dresden, Perseus and 
Andromeda at St Petersburg, and the ceiling of the Vill i Albani 
must be mentioned among hi^ chief works In England, the 
duke of Northumberland possesses a Holy Family, and the 
colleges of All Souls and Magdalen, at Oxford, have altar-pieces 
by his hand In his writings, m Spanish, Italian and German, 
Mengs has put forth his eclectic theory of art, which treats of 
perfection as attainable by a well-schemed combination of 
diverse excellences — Greek design, with the expression of 
Raph lel, the chiarosc uro of Correggio, and the colour of Titian 
His intimacy with Winrkclmann — who constantly wrote at his 
dictation —has enhanced his historical importance, for he formed 
no scholars, md the critic must now concur in Goethe s judgment 
of Mengs m Wtnekehnann und setn Jahrhundirt^ he must deplore 
that so much learning should have been allied to a totil want 
of initiative and poverty of invention, and embodied with a 
strained and artific lal m innerism 

See Opeyt dt Antonio Raffaello Mengs (Parma, 1780), Meng^ 
Weyke, ubersetzt v G I Prange (lySh) , /eitschnft fur bildcnde 
Kunsi (1880), Bianconi, Elogio sioruo dt Mengs (Milan, 1780), 
Woermann, Ismael und Raphael Mengs (Lcip/ig, 1893) 

MENGTSZE, a city in the SE of the province of Yunnan, 
China Pop about 12,000 It was selected by the French 
convention of 1886 as the seat of the overland trade between 
Tongking and Yunnan, and opened two years later It is 
beautifully situated in the centre of a valley basin on a plateau 
3500 ft above sea-lcvel Ihe country round is fertile and 
well cultivated, and the place must have been one of consider ible 
wealth before the T’aiphng rebellion, as the rums of man\ fine 
temples attest A considerable overland trade has sprung up 
since the opening of Mengtsze Of thc^ import trade Hong-Kong 
supplied 86 %, and of the export trade 70 %, Cochin-China, 
Tongking and Annam c laiming the remainder Tin (68 %) and 
opium (27 8 %) are the principal exports, and textiles (71 %), 
mostly cottons, and tob icco (4 %) are the chief imports On 
the Tongking side this trade follows the Red River route as far 
as Manhao, which is distant from Mengtsze about 40 m , though 
the navigation of the riv^er is difficult From Manhao the transit 
IS by coolies or pack animals Concessions have been obtained 
by the French government to build a line of railway from the 
Tongking frontier at the town of Laokay via Mengtsze to 
Yunnan-fu The climate is equable and healthy 

MENHADEN, economically one of the most important fishes 
of the United States, known by a great number of local names, 

“ menhaden ’’ and mossbu nicer being those most generally 
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in use The Indians and white settlers used it as a manure, 
and the name is Narragansett for “ fertili/er ” Its scientific 
name is Clupea (or Alosa) menhaden and Brevoortta tyrannus 
It is allied to the European species of shad and pilchard, and, 
like the latter, apyiroaches the coast in immense shoals, which 
are found throughout the year in some part of the littoral 
waters between Maine and Florida, the northern shoals retiring 
into deeper water or to more southern latitudes with the 
approach of cold weather The average size of the menhaden 
IS about 12m It is too bony and oily for a table-fish, but is 
used as bait for cod and maikerel A large fleet is engaged 
m the fishery, and a greil number of factories extract the 
oil for tanning and (urr>ing, and for adulterating other more 
expensive oils, and manufacture the refuse into a valuable guano 

MENIAL, that which belongs to household or domestic ser- 
vice, hen( e, particularly, a domestic servant The idea of such 
service being derogatory has made the term one of contempt 
The word is derived from an obsolete meime or meyney^ the 
company of household servants or retainers, a Scottish form is 
menzie Ihe origin is to be found in the O Fr mesnie, popular 
Lat manstonata, fiorn mansio, mansion, from which comes 
Fr matsoHy house 

MENIER, EMILE JUSTIN (1826-1881), French manufacturer 
and politician, was born at Pans in 1826 In 1853, on the 
death of his father, Antoine Brutus Menier, he became proprietor 
of a large drug factory, founded m 1815 by the latter at Saint 
Denis, Pans, and in 1825 at Noisiel sur-Marne Antoine BruUis 
Mcmer had also manufac tnied chocolate m a small way, but 
Emile Justin from the first devoted himself spec lally to chocolate 
He purchased coco i-growing estates in Nicaragua and beet-fields 
in Franco, erected a sugar-mill, and equipped himself in other 
wavs for the production of chocolate on a large scale In 1864 
he sold his interest in the drug-manufacturing business, ancl 
thenceforth confined himself to (hocolate, building up an 
immense trade Menicr was a keen politu lan, and from 1876 
till his death had i seat m the Frenc h Chamber, his general 
views being strongly Republican, while he consistently opposed 
protection He was the author of several works on fiscal and 
c(onomic questions, notably Llnipot sur le capital (1872), La 
Reforme fiscale (1872), Economie rurale (1875), U Avenir 
cconomique (1875-1878), Alla's de la production de la richessc 
(1878) Hedied at Noisicl-sur Marne in 1881, his sons succeeding 
to the biisincsb 

MENIERE’S DISEASE, a form of auditory vertigo, first 
described bv a French physician, Fmile Antoine Meniere, in 
1861 It usii dly attacks persons of middle age whose hearing 
has been previously normal A Politzer gives the following 
as the principal causes intense heat and exposure to the sun, 
rheumatism, influenza, venereal diseases, anaemia and leukaemia 
The disease presents itself in varicms forms, but the most 
usurl is the apoplectoform, due to haemorrhage into the laby- 
rinth, followed bv more or less complete deafness in either or 
both ears Ihe attack usually sets in with dizziness, noises 
in the cars, nausea, vomiting and staggering gait, ind the 
patient may suddenly fall down with loss of consciousness 
The seizures arc usually paroxysmal, occurring at irreguhi 
intervals of days or weeks Betw een the attac ks the equilibrium 
mxy be disturbed, there being marked nystcagmus and unsteadi- 
ness of gait The attac ks of vertigo tend to become less freejuent 
and may entirely pass away, but the deafness may remain 
permanent The treatment is directed towards relieving the 
troublesome head symptoms by the application of cold com- 
presses The drug that has proved most serviceable m dimin 
jshing the dizziness is potassium iodide, administered daily foi 
at least a month Politzer considers that the attacks may be 
averted by producing rarefaction of the air m the external 
meatus of the car by means of a specially devised aspirating 
tube 

MENIN (Flemish Meenen), a town of Belgium in the province 
of West Flanders situated on the I ys 7 m S of Courtrai Pop 
(1904), 19,377 It manufactures linen and flannel, and in the 
neighbourhood are extensive tobacco plantations It was first 
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fortified in 1578, and in 16S5 Vauban made it one of the strongest 
places on the French frontier, but the fortifications were razed 
in 1748 by the treaty of Aix-la-Chapelle 
MENINGITIS (from Gr a membrane), a term in 

medicine applied to inflammation affecting the membranes of 
the bram (cerebral meningitis) or spinal cord (spinal meningitis) 
or both 

Tubercular cerebral meningitis (or Acute hydrocephalus) is a 
disease due to inflammation of the meninges of the brain produced 
by the presence of a tubercle bacillus Ihis disease is most 
common in children under ten years of age, but may affect 
adults Ihc tubercular constitution is an important factor in 
this malady In numerous cases it is manifestly connected 
with bad hygienic conditions, with insuffaient or improper 
feeding, or with over exercise of the mental powers, all of which 
will doubtless more readilyexert their influence where an mlierited 
liability exists, and the same may be said regarding its occasional 
occurrence as one of the after consequences of certain of the 
diseases of childhood, espec laliy measles and whooping-cough 

There are certain typical features characterizing the disease in 
each of its stages The promonitory symptoms are mostly such 
as relate to the general nutrition A falling off m flesh and failure 
of strength are often observed for a considerable tune before the 
characteristic phenomena of the disease appear The patient, if 
a child, becomes listless and easily fatigued, loses appetite, and is 
restless at night Ihere is headache after exertion, and the child 
becomes unusually aiitable Ihese symptoms may persist during 
many weeks ^ but on the other hand such premonitory mdieations 
mAy be entirely wanting, and the disease be developed to all 
appearance suddenly 

The onset is in most instances marked by the occurrence of vomit 
ing, often severe, but sometimes only slight, and there is m general 
obstinate constipation In not a few cases the first symptoms 
are convulsions, which, however, may in this early stage subside, 
and remain absent, or reappear at a later pcrioa Headache is 
one of the most constant ot the earlier symptoms, and is generally 
intense and accompanied with sharper piroxysms, which cause 
tlie patient to scream, with a peculiar and characteristic erv 
There IS great intolerance of light and sound, and general nervous 
sensitiveness Fever is present to a greater or less extent, the 
temp)erature ranging from 100 to 103^" F , yet tlie pulse is not 
quickened in proportion, being on the contiary rather slow, but 
exhibiting a tendency to irregularity, and liable to become rapid 
on slight exertion I he breathing, too, is somewhat irregular 
Symptoms of this character, constituting the stage of excitement, 
contrnue for a period varying fiom one to two weeks, when they aic 
succeeded by the stage of depression Ibtre is now a marked 
change in the S}/mptoms, which is apt to lead to the belief that i 
favourable turn has taken place The patient becomes quieter 
and inclines to sleep, but it will be found on careful watching tint 
this quietness is but a condition of apathy or partial stupor into 
which the child has sunk The vomiting has ceased, and there 
IS less fever, the pulse is slower, and shows a still greater tcndenc> 
to irregularity than before, wlnle the breathing is of markedlv 
unequal character, being rapid and shallow at one time, and 
long drawn out and sinking away at another 1 here is mamfc'stly 
httle suffering, ilthough the peculiar cry may still be uttered, 
and the patient lies prostrate, occasionally rolling the head une isilv 
upon the pillow, or picking at the bedclothes or at his face with 
ms fingers He does not ask for food, but readily swallows whit 
IS offered The countenance is pale, but is apt to flush up suddenly 
for a time The eyes present important alterations, the pupils 
being dilated or unequal, and scarcely responding to light There 
may be double vision, or partial or complete blindness Squinting 
IS common in this stage, and there may also be drooping of an eyelid, 
due to paralysis of the part, and one or more limbs may be likewise 
paralysed 

To this succeeds the third or final stage, in which certain of the 
former symptoms recur while others become intcnsffied There 
13 generally a return ot the fever, the temperature rising sometimts 
very high Ihe pulse becomes feeble, rapid, and exceedingly irrc 
ular, as is also the case v\ith the breathing Coma is profounu, 
ut yet the patient may still be got to sw illow nourishment, though 
not so readily as before Convulsions irc apt to occur, while pan 
lysis, more or less extensive, affects portions of the body oi groups 
of muscles The pupils arc now widely dilated and there is gener 
ally complete blindness and often deafness In this condition tlie 
patient's strength unde:^ocs rapid decline, and the body becomes 
markedly emaciated Death takes place either suddenly m a fit 
or more gradually from exhaustion bhortly before death it is 
not uncommon for the patient, who, it may be for many days 
previously, lay in a state of profound stupor, to awake up, ask for 
food, and talk to those around The cluration of a case vanes 
somewhat, but in general death takes place within three weeks 
from the onset of nie symptoms The disease may be said to be 


almost invanably fataJ, yet cases presenting all the principal 
symptoms occasionally recover 

Much may be done in the way of prevention of this disease, 
and, m its earlier stages, even in the way of cure It is most im- 
portant in families where the history indicates a tuberculous or 
scrofulous tendency, and particularly where acute hydrocephalus 
has already occurred, that every effort should be used to fortify 
the system and avoid the causes already alluded to as favouring 
the development of the disease dunng that period m which children 
arc liable to suffer from it With this view wholesome food, warm 
clotlung, cleanliness, regularity, and tlic avoidance of over exertion, 
physical and mental, arc of tlie utmost consequence 

limely use of remedies may mitigate and even occasionally 
remove the symptoms when they aiisc The maintenance of the 
patient's strength by light nourishment and the use of sedatives 
to compose tiic ncivous system are the measures most likely to 
be attended with success Bromide, combined with iodide of 
potassium, is the medicinal agent of most value for this purpose 
Should convulsions occur, they arc best treated by chloral or 
chloroform 

In what is known as suppurative or simple acute meningitis 
(non-tuberciilar) the disease arises from various causes, and 
the symptoms arc similar to those described above 

In posienor-basic meningitis ^ inflammation of the membranes 
investing the posterior basic spinal cord, the chief symptoms 
are fever, with severe pain m the back or loins shooting down- 
wards into the limbs (which are the seat of frequent painful 
involuntary startings), accompanied with a feeling of tightness 
round the bod}^ 

The locil 'symptoms bear reference to the portion of the cord 
the membranes of which arc involved Ihus when tbt inflamma- 
tion is located in the cervical portion the muscles of the arms and 
chest are spasmodically contracted, and there may be difficulty 
of swallowing or breathing, or embarrassed hearts action, while 
whin the disease is seated in the lower portion, the lower limbs and 
the bladikr and rutum are the naits affected m this way At 
first there is excited sensibility (nyperaesthcsia) in the pirts of 
tlie surface of the body in relation with the portion of cord affected 
As the disease advances these symptoms give place to those of 
pTTtial loss of power in the affected muscles, and ilso partial anacs- 
thcsii These vaiious phenomena may entirely pass avny, ind 
the patient after some weeks or months recover or, on the other 
hand, thev may increase ind end in i>cimanent paralysis 

Some obseivers regaid these forms as sporadic cases of cerebro 
spinal fever, ind Still, William Hunter and George Nuttall have 
isolated an organism similar to thi diplococcus mtiacelluhns, 
while Henry Koplik in New York found cases of typical posterior- 
basic mimngitis due to the diplococcus intracellularis 

Ihc treatment is ilirected to allaying the pain and inflammatory 
action !)y opi lies Ergot is recommended by many physicians 
The patient sliould have perfect rest in the recumbent, or better 
still in the prone, position Cold applications to the spine may 
be of use, while attention to the functions of the bladder and bowels, 
and to the condition of the skin with the view of preventing bed- 
sores, is all imoortant 

C enbro-^pinal fever or epidemic cerebro-spinal meningitis, 
popularly called spotted fever,” is an infectious disease occur- 
ring sporadically or in epidemics, and due to the diplococcus 
intracellularis discovered by Weichselbaum in 1887 This 
disease was not recognized until the 19th century It was first 
described at Geneva in 1805 and small outbreaks followed in 
Pans (1814), Metz and Genoa (1815), and Westphalia (1822), 
but m the United States there was a widespread epidemic, 
including New Fngland and spreiding as far as Kentucky and 
Ohio Fresh outbreaks in Europe took place between 1837 and 
1850 In 1837 it prevailed in the south of P>ance chiefly amongst 
troops in garrison, and fresh outbreaks continued throughout 
France in 1846 with epidemics in Algiers, Italy and Sicily In 
Great Britain it first showed itself in the Irish workhouses m 
1846, where it was known as the black death ” or ‘‘ mahgnant 
purpuric fever ” After 1866 except for sporadic cases it dis- 
appeared from Great Britain, but small outbreaks took place 
m 1885 to 1900 m Dublin In 1905 there was an extensile 
epidemic in New York, followed by an outbreak m Scotland m 
1906, and m Scotland and Ireland in 1907-1908 Ihe registrar- 
general’s returns for i<^of give 1018 deaths in Scotland due to 
the disease, of which j it were at Glasgow and 148 at Edinburgh 
In the same year Belfast was visited by a severe epidemic, 495 
deaths out of the total death-rate of 631 takmg place m that 
district 
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The mode of infection is obscure, but the organism is thought 
to gain access to the circulation through the mucous membrane of 
the nose and conjunctiva, as the organism has been isolated from 
the mucous membrane of the nose, not only of those suffering from 
the disease but from healthy persons who have been in contact 
With cases Cerebio spinal fever has an undoubted tendency to 
follow bad samtary conditions and to prevail in damp, sunless 
houses It IS a disease of temperate climates, and the outbreaks 
usually take place in the spring of the year The victims are 
mostly children and young adults, and Kophk states that* few 
rccovenes take plucc in children under two years of age 

Ihe onbct of symptoms is sudden, as contristcd with tubercular 
meningitis, m which the onset is gradual Ihe attack comes on 
sharply with intense headache, rigors and vomiting The pun 
soon localises itself in the back of the neck and occiput, and may 
thence radiate down the spine, limbs and abdomen Ihe pain is 
Soon followed by a characteristic symjitom, namely, retraction of 
the head The head is drawn back and rigidly fixed, the spine 
arched and the limbs drawn up, and miisculir spasms may take 
place There is general hyperaesthesia, the slightest contact 
producing pain More or less fever is present but the temperature 
IS not chaiaeteristic ihe headache continues with great seventy 
and restlessness md delirium supervene, or there may be long 
periods when the patient is comatose twitching of ihe limbs 
and general convulsions may occur and facial paralysis is fncjucnt 
Paialysis of the o( ular mives causing souint, dilatations anel con 
tractions of the pupil are common as in other varieties of meningitis 
Some of the most striking symptoms are the rjslies These 
usuall3' occur ibout the fourth day of illness and v^ary widely in 
character, resembling trythema, urtirani, rose spots or purpuric 
spots The rishcs have usuilly no relation to the gravity of the 
disease, but severe cutaneous haemorrhages usually indicate a 
severe form of illntss Should the patient survive the first shock 
of the attack serious complications may anse the eyes m ly be 
attieked by sevcic conjunctivitis, intis oi keratitis, or mflarimation 
of the deeper pirts may take place leading to detachment of the 
retina More frequent even is disc ise of th< auditory apjiaratus 
and purulent utitis medii or distasf of the labyrinth may had to 
permanent dc ifness Serous effusion may take pi icc into joints 
which are jlainful red and swolhn is m acute rheumatism 

Certain foims of the disease arc rapidly fatal, these aic known 
as the fulminant type, and death may take place within 12 to 24 
houis of the onset Death usually occurs bitwetn the fifth ind the 
eighth day, but many cases drag on for weeks with rapid and pro- 
gressive em leiation, and recovery is slow The mortality has 
vaned m ditferc nt epidemics Hirscli's tables of forty one epidemics 
give a mortality of from 25 to 75 and Kophk rates it at 48 to 
go % Duiing 1907, 023 cases of eeicbro spinil fever wirt notified 
in Belt 1st and the deaths numbered 495 Duiing that year the 
disease was made notifi iblc m 48 Tnsh urban and 55 lural districts 
Ihc mortality in Dublin was 75 % Osier states that in children 
under one yeir (in New \ork) the mortality reached 87 0 % 

The changes found after dc ith from eerebro spinal fever are an 
acute inflammation of the pi i irachnoid nu inbrane both of the 
brain and spinal cord, with etfusioii ol scrum or pus into the ven- 
tricular ami subarachnoid sj)aets V\ilh such rapidity may the 
ettusion become puiulent tint it has been founcl pmulcnt in a ease 
where death took place within five hours from the appaiont onset 
The operation of lumbar puncture (or punctuic of the sjnnal canal 
between the lumliar vertebrae) has enabled the physician to make 
an accurate diagnosis bv bactcnologie il Lxamm ition of thi contents 
of the spinal fluid Lumbar puncture too has been found to be of 
eminent service m man> cases the withdravNal of from 30 to 50 cc 
of the spinal fluid solving to relieve pressure and at least tcnporanly 
amchor etc the symptoms 

Up to a few years ago it may be said Inat there was no effective 
treatment for cerebro spinal fever but that of tnde^ivounng to 
alleviate pain by the ulminisliation of opium, but with the recent 
introduction of serum therapy the future is full of hope In 
the epidemic in New York (1905) the smim of Flexner and Joblmg 
was used, and the most stnlnng results v\ere seen in young patients, 
the death rate whe re the serum was used sinking to 40 3 % as 
against go % without Like other scrum trt itmcnts, to get the 
best results the serum must lx administered early in the disease 
Of 221 patients injected during the first week of illness the mortality 
was only 18 %, while of 107 others injected after the first week of 
the disease the mortality was double that amount \Vlien given 
subcutaneously, as m diphtheria, the scrum has little or no effect, 
and to obtain good ic^iulls it must be injected directly into the 
spinal cinal afhr tlu removal of a certain amount of the spinal 
fluid T he injections an then continued daily as lequired according 
to the severity of the case Dr Robb of Belfast reports that 
during the epidemic there of 275 cases treated by ordinary means, 
the dcatli-rate was 72 3 %, but in go cases treated with injec 
tions of Flexner and Jobling's serum the death rate was only 
30 % Dr Ivy McKenzie and Dr W B Martin of Glasgow have 
published a senes of cases treated with the highly immune serum 
of patients who have recovered from the disease with encouraging 
results 


MENlPPUSyof Gadara in Coele-Syria, Greek cynic and satirist, 
lived during the 3rd century b c According to Diogenes 
Laertius (vi 8) he was originally a slave, amassed a fortune as 
a money-lender, lost it, and committed suicide through grief 
His works (wTitten in a mixture of prose and verse) are all lost 
He discussed serious subjects in a spirit of raillery, and especially 
delighted in attacking the Epicureans and Stoics His writings 
exercised considerable influence upon later liteiature One of 
the dialogues attributed to Lucian, his avowed imitator, who 
frequently mentions him, is called Memppus But this dialogue 
is regarded with suspicion, and since the sub-title ( ‘ The Oracle 
of the Dead ) resembles that of a work asci ibed to Memppus by 
Diogenes Lieitius it his been suggested that it is really the 
work of Memppus himself, or at any rate imitated from his NcKvta 
by the author, whether lucian or another It is well known 
that the Menippcan satires of M Tercntius Varro, the fragments 
of which give an idea of this kind of composition, were called 
after Memppus of Gadara (ste 1 eulfel-Schwabe, Hist of Roman 
LUtratiire, ^ 165, 3) 

Birliograihy — h Ley, Dc itta scripH^ne Menippt cvmci 
(Cologne, 18^3), K HDvix, Lucian und Menipp (1906), C Wachs- 
muth, Sillographorum graiconim teltaniac (1685) with an account 
of Memppus and similar writers Memppus found an imitator in 
later times in Justus Lipsius, author of a Sahra menippaea (1O37) 
in which he ridiculed certain liteiary men of his age csjiccially the 
poet laureate and in the authois of tlie famous ^atyre MenippH 
(1593 latest editions by C Mareilly Pans 1882 J Erank, (^j)pcln, 
1884), written igainst the Hoi} J caguc during the icign of Henri IV 

MENIUS, JUSTUS (1499-1558), Luthci in theologian, whose 
name is Latinized from Jost or Just e Jodocus) Mcnig, was 
born at Fuldi, of poor but rcspcf table parents, on the 13th of 
December 1499 Entenng the umversit} of Lrfurt in 1514, he 
took the buhelor’s degice in 1515, the masters in 1516 At 
this time, in issoci ition with the keen humanists Coni ad Mutian, 
Crotus Rube inus and Lohan Hess, he was of sieptical tendency, 
moving to Wittenberg in 1510, he betame evangelical under the 
teiehing of Melanchthon and the preaching of Luther After 
travel in Itily (1521-1522) he was appointed (1323) town’s 
preacher at W ittcnberg, but was soon transfeired to the charge 
of Muhlbcrg, under Erfuit Here he published his commentary 
on Acts (1524) and married lie resigned his charge (1525) and 
opened a school at Lrfurt, but the town count il insisted on his 
resuming hi> ministrv, appointing him preacher in St Thomas', 
Erfurt He woikcd in conjunction with Luther’s friend, John 
Lange, ind was opposed by the Franciscans under Conrad 
Kling Hence he left for Gotha (152S), resumed teaching, and 
enjoyed the friendship of Fnediich Alveonius Duke John of 
baxonv had placed him on the commission for church visitation 
in Thuringia and m 1529 appointed him pastor and superm- 
tendent at Eisenach, where for eighteen years he administered 
church affairs with tact, ind fostered the spread of education 
In 1529 he brought out his Oeconomia chnUiana (a treatise m 
German, on the right ordering of a Christian household) with a 
dedication to the duchess S}bil of Saxony and a preface by 
luther His tractate, written in concert with Myconius, c(;n- 
troverting Der Witdertaujer Lehrc imd Gehetmniss (1530) was 
also prefaced bv^ Luther Ihe reversion to the Roman com- 
munion of his old friend C rotiis led to his mordant Responsio 
(lima (1532, anon ) to the Apologia (1531) of Crotus He took 
his pirt m the theological disputations of the time, at Marburg 
(1529), the Concordia at Wittenberg (1536), the ConvTntion at 
Sclamalkalden (i‘;37), the discussions at Hagenaii and Worms 
(1540) His tractate (1342) against the permission of bigamy in 
the c^ase of Philip of Hesse was not allowed to be printed (the 
manuscript is in the Heidelberg university library) In 1542 he 
removed to Muhlhausen, being appointed by Duke Henry of 
Saxony for the ordering of the chiirc h there On the death of 
Myconius (i 346) he was entrusted with the oversight of Gotha in 
addition to that of Eisenach to Gotha he returned m 1 547 The 
remainder of his life was not happy He was against the Leipzig 
Interim (1548) with its compromise on some Catholic usages, 
and was involved m controversies and quarrels, with Georgius 
Merula, against whom he mamtamed the need of exorcism m 
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baptism, with Osiander’s adherents in the matter of justification , 
with his colleague, Nicholas von Amsdorf, to whom he had 
resigned the Eisenach superintendency, with Flaciiis lllyricus, 
and others He lost favour with Duke John Frederic of Saxony, 
fell into bad health, was deposed (1555) from his offices, and was 
disappointed in his hopes of being reinstated, after the colloquy 
at Eisenach (1556) He died at I^ipzig on the iith of August 
1558 He wa-, twice married, and had several sons, of whom 
Eusebius held a ( hair of philosophy at Wittenberg, and married 
Melanchthon’s grand-daughter, Anna Sabinus Schmidt gives 
a full bibliography of the numerous writings of Menius, who 
translated several of Luther's biblu al commentaries into German 
His Oecoyjonua was reprinted in 1855 

See G L Schmidt, Jubfus Menius, der Reformator Thurtngens 
(1857) , Wagenmann, in Allgemetne deutsche Btog (1885) G Ka\\eiau 
in Hauck s Realencyklopadie (190^) (A Go *) 

MENKEN, ADAH ISAACS (1835-1868), American actress, 
was born in New Orleans, the daughter of a Spanish Jew, her 
name being Dolores Adios Fuertes I eft in poverty at the age 
of thirteen she made her first appearance as a dancer in her 
native eit) She had a great success there and in other southern 
titles, including Havana, and she afterwards aspired to act 
m suious parts In 1856 she married John Isaacs Menken, 
translated Adios to Adah, and thus took the name she there- 
after bore through various matrimonial ventures In 1864 she 
appeared at Astky sin London as Mazeppa, a peiformancc of an 
athletif dramatu type suited to her fine physique In England 
and hrante she bc( ime intimate with many literary men — 
Swinburne, Charks Rcade, Dickens (to whom she dedicated in 
1868 a volume of verse, InfeUaa), Gautier and Dumas the 
#»{df r her Jor a |inn(jrcj nivjits in f dp. In 

Snvave, and she also plaved in Vienna and again in T ondon 
She died in Pans on the loth of August 1868 

MENNONITES, a body of religionists who take their name 
from ^Menno Simons (see below), the most valued exponent of 
their principles They maintain a form of Christianity which, 
discarding the sacerdotal idea, owns no luthonty outside the 
Bible and the enlightened conscience, limits baptism to the 
believer, and lays stre^s on those precepts which vindicate the 
sanctity of human life and of a man’s word I he place of 
origin of the views afterwards called Mcnnonitt (sec Baptists) 
was Zurich, where in 152^ i small communit) left the state 
church and (from Jan t8, iS' 2 ^) adopted the tenet of believers 
luptism Unlike other Reformers, they denied at oiuc the 
Christian character of the existing church and of the civil 
xuthority, though, in common with the first Christians, it was 
their duty to obey all lawful requirements of an alien power 
By Protestants as much as by Catholic? this position was not 
unniturally regarded as subversive of the established founda- 
tion^ of society Hence the bitter persecutions which, when 
the safet} of toleration w is not imagined, made martyrs of 
these humide folk, who simply wished to cultwate the religious 
life apart from the world There was something in this ideal 
which answered to that medieval conception of separation 
from the world whuh had leavened all middle-class society in 
Europe, and the revolt from Rome had prepired many minds 
to accept the further idea of sep iration from the church, for the 
pursuit of holiness in a society pledged to primitive discipline 
Hence the new Icae hing and praxis spread rapidly from Switzer- 
land to Germany, Holland and Fiance While the honors of 
the Munster fanaticism which culminated in 1534, made Ana- 
baptism i byword, ind increased the scvTrity of a persecution 
directed agunst all Baptists indiscriminately, the reaction 
against the fatal errors of the Munster experiment increased 
also the adherents of communities v\hi(h discarded the sword, 
thus Menno was brought into their ranks Each community 
was independent, united with others only by the bond of love 
Theic was no hierarchy (as with the Famiksts), but “ exhorters ” 
chosen by the members, among them “ ciders ” for administering 
baptism and the Lord’s Supper, an arrangement so readily 
renewed that the sure way of putting down such a body was 
the execution of all its constituents, often by drowning, an 


appropriate end, according to Zwingli’s quip The remnant of 
the Swiss Mennonites (not tolerated till 1710) broke in 1620 into 
two parties, the Uplanders (or Amish, from their leadei Jacob 
Amen) holding against the Lowlanders that excommunication 
of husband or wife dissolved marriage, and that razors and 
buttons were unlawful In Holland the Mennonites have always 
been numerous An offshoot from them at Rhijnsburg m 1619, 
founded by the four brothers, farmers. Van der Kodde, and 
named Collegianttn from their meetings, teimed collegia (thus, 
as not churches, escaping the penal laws), has been compared 
to the Plymouth Brethren, but differed m so far as they recjuired 
no conformity of religious opinion, and recognized no office 
of teacher With them, as Martineau notes, Spinoza had “ an 
intense fellow-feeling ” I ater, the exiled Soc inians from Poland 
(1660) were in many cases icreived into membership I here 
had previously been overtuies, more than once, for union with 
Mennonites on the part of Polish Socinians, who agreed with 
them in the rejection of oaths, the refusal to take human life, 
the consecjuent abstinence from militaiy service and magisterial 
office, and in the Biblical basis of doctrine, differences of doc- 
trinal interpretation precluded any fusion In Holland the 
Mennonites were exempted from militarv service in tS 75, 
oath-taking in 1585, from public office in 1617 In Zeeland 
exemption fiom military service and oaths was giantcd m 1577, 
afterwards, as in Fnesland, i heavy poll tax was the puce of 
exemption from military service, but ‘^mce 1795 they have 
enjoyed a legal exemption fiom oath-t.iking In France the 
Mennonites of the Vosges were exempted from military service 
m T793 an exemption rc^nfirmed by Napoleon, who employed 
them in hospital seiviie on his campaigns I hat he did not 

evpmnt Ihe Dutch Mennonites k rliip tn thp fart that “ fEfv liarl 

i. * 1- nf A.... ,1 — i._ ti aa 1 _ j 

ceased to picsent i united front of resistance lo military 
claims ” (Martineau), in fact they sent a large band of 
volunteers to Waterloo (Barclay) While in Germ my the 
Mem onitcs exist in considerable numbers, moic impoitant arc 
the German Mennomte colonics in southern Russia, brought 
there in 1 786 by Catherine II , and fiecd, by the grant of c ompleU 
religious liberty, from the hardships imposed by Prussian 
military law These colonies have sent many emigi ints to 
America, when their oldest community was settled (1683) al 
Germantowm, Pennsylvania Their settlement in Canada dates 
from 1786 Among the American Mennonites there are three 
sections, and a progressive party, known as New School 
Mennonites 

S Cramer gives (1003) the following statistics mall 501110250,000 
members, of whom over ho, 000 an in the United Statts, 70000 in 
Russia, 60,000 in Ho)l ind, 20,000 in Canada, 18,000 m Ccimany, 
1500 in Switzerland, 800 m Franoe, and the same number m Poland 
and Crahcia (A (tO *) 

MENNO SIMONS (1492-1559), religious leidcr, was born in 
1492 at Witmarsum, in Fnc'-lind Of his parentage (apart 
from his patronymic) and educ Burn nothing 1 knoun H( 
vias not a man of learning, nor had he manv books, for his 
knowledge of early Christian writers he was partly inclcbted to 
the Chronica or compilations of Sebastian Fi mrk At the 
age of twent^ -four he entered the priesthood, becoming one of 
two curaUb under the incumbent of Pingjum, a village near his 
biithplare He accused himself, with the other clergy, of lax 
and self-indulgent living Doubts about tiansubstantiation 
made him uneasy, some of Luther’s tracts fell in his wa>,cnd 
he was comforted by I cither’s dictum thht salvation does not 
depend on human dogmata Htnc e he began to study the New 
Testament The questK n as to the right age foi baptism came 
up, he found this an open matter m the early church Then 
the execution, in March 1531, at Leeuwarden, of the tailor Sicke 
Freerks, who had been rehaptized in the previous December at 
Fmden, intrc:>duced further questions Menno was not satisfied 
with the inconsistent answers which he got from luther Bucer 
and Bullinger, he resolved to rely on Scripture alone and from 
this time describes his preaching as evangelical, not sacramental 
In 1532 he exchanged his curacy for a living at Witmarsum, in 
response to a popular call Anabaptism of the Munster type 
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repelled him His first tractate (1535, first printed 1627) is 
directed against the “ horrible and gross blasphemy of John of 
Leiden ’ — though the genuineness of this tract has been doubted 
A brother of Menno joined the insurgent followers of John 
Matthyszoon, and was killed at Bolsward (April 1535) Blaming 
the leadeis by whom these poor people had been misled, Menno 
blamed himself for not having shown them a stiaight course 
Accordingly on the 12th of January 1536 he left the Roman 
communion There were now among the so-called Anabaptists 
four parties — the favourers of the Munster faction, the Baten- 
burgers, extremists, the Mclchiorites and the Obbenites hor 
a time Menno remained aloof from both Melchior Hofman and 
Obbe Philipsz Before the year was out, yielding to the prayer 
of six or eight persons who had freed themselves from the 
Munster spell, he agreed to become their minister, and was set 
apart (Januarv iS37) fo l^he eldership at Groningen, with im- 
position of hands by Obbe Philipsz, who is regarded as the actual 
founder of the Mcnnouitc bod\ In fact, Obbe left the body 
and is stigmatized as its Demas Menno repudiated the forma- 
tion of a sect, those who had experienced the “new birth ” 
were to him the true Christian church, which was limited by 
no decree of reprobation His Christology was in the mam 
orthodox, though he rejected tcims (such as Trinity) which he 
could not find in Scripture, and held a Vakntmian doctrine of 
the celestial origin of the fle^h of Christ IIis church discipline 
was drawn from the Swiss Baptists Silent piayer was a feature 
of the worship, sermons wete without texts Neither baptism 
(by pouring cjn the head) nor the 1 ord’s Supper (with the 
accompaniment of feet-wxshing) ccinfeircd giace they weic 
divine ordinmccs which reflected the believers inward state 
Marriage with outsiders was prohibited, women had no pait 
m church government Oaths and the taking of life wcic 
absolutely forbidden, hence the migistruv mcl the irmy were 
for the Mcnnonite unlawful eillings, but magistrates w'ere to 
be obeyed in all things not prohibited by Scripture The 
subsequent career of Menno was that of an active missionei, 
his changes of place, often compulsory, are difficult to trace 
He was appirently much m Last hricslind till 1541 in North 
Holland, with Amsterd irn as centre, from rs4i to 1*^43 again 
till T 54s; in East Fntshnd (where he held a disputation at E mden 
with John a Laseo in ] inuary 1544), till 1547 in South Holl nd, 
next, abemt Lubeck, at Wismai in 155'^-! SS4 (he held two 
disputations with Martin Micronius at Norden m Eebruary 
1S54), lastly at Wustenfclde, a village near Oldcsloo, between 
Hamburg and Lubci k, where he died on the 13th of January 
15159 He had married one Gertrude at Gioningen, and left a 
daughter, by whom the dates of his birth and death were 
communicated to P ) Iwisch, for his C lironyk (1619) 

Menno s wiitin^^s in PlattcU utsch, printed at various places, arc 
numerous, with much sameness, and what an unfncndly critic 
v\ould call wool gathering through them shines a character attrac 
tiv( by the sincerity of its simple and warm spiiituality, the secret 
of Menno s influence I he collection of his Optra Omnia Thcologica 
(\msterdam, 1681), folio in a Dutch v cision, comprises twenty three 
trictates, with reference to nine unpnntccl His mam principles 
v\ ill be found m his Dat Fundament des Chri '^teh cken L eers (1 S3Q, hv o) 
A selection {Gedenkblatter) fiom his writings, in a Gciman version, in 
honour of the (supposed) tercentennial of his death was edited by 
J Mannhardt (Dan/ig, 1861) with an appendix from the writings of 
Dirk Philipsz (1304-1570), brother of Obbe, and Menno's henchman 
His writings are published in English at Elkhart, Indian i 

Since the publication of the Leven (1837) by A M (^ramer, light has 
been thrown on the period by the researches of dc Hoop Scheffer 
see Van der Aa, Biographt^ch woordenboek der Nederlanden (1869) 
R Barclay, Inner Life of Beltgtou^ Societies of the Commonwealth 
(187O), for a good account of Mennonitc anticipations of Quaker views 
and practices, P C Fleischer, Menno Simons ^ eene LevensscheU 
(1892), V M 'Ronneinny Mennonis Limoni s quails fuent vita S 

Cramer, in Hauek s Bealencvklopadte (1903) a separate article in the 
same, Mennomten by S Cramer, gives a survey of the origin and 
ramifications of the movement in Europe and America (A Go *) 

MENOMINEE, a city and the ceiunty-seat of Menominee 
county, Michigan, USA, on Green Bay, at the mouth of the 
Menominee river, opposite Marinette, Wist onsm, at the southern 
extremity of the upper peninsula Pop (1890), 10,630, (1900), 
12,818, of whom 4186 were foreign-born , (1906 estimate), 


10,234 1 1 IS served by theChu ago& North-Western, the Chicago, 

Milwaukee & St Paul, the Wisconsin & Michigan, and the Ann 
Arbor railways, and is connected by five bridges with Marinette, 
Wisconsin Menominee has several parks, and harbour and dock 
facilities for the heaviest lake vessels It is one of the largest 
lumber centres in the United States, it has excellent water 
power, and there are manufactures of wire, steel, electrical appli- 
ances, mill end mining mac hmery , shoes, beet sugar and paper 
The use of beet-pulp instead of Indian corn ensilage for dairy 
cows has promoted the dairying industry in the city 

A trading post was established here in 1799, but settlement 
was not begun until 1833 Menominee became the county -seat 
in 1874, w*is charterexi as a city in 1883, and in 1891 and in 1901 
It was re-ehartered , in 1903 an amendment to the charter created 
a municipal court Ihc city is mined after the Mcnom nec 
Indi ins,i an Algonquian tribe formerly ranging over \ ( onsidcr- 
able territory m Wisconsin and Michigan, who seem to have been 
first visited by whites in 1634, when Nuolet found them at the 
mouth of the Menominee river, end now number ibout t6oo, 
most of them being under the Green Bay school superintendent \ , 
Wise onsin The name is the Chippewa word lor wild ricc, which 
formed part of the fcnid of the tribe 

MENOMONIE, a city and the county-seat of Dunn county, 
Wisconsin, USA, about 64 rn E of St Paul, Minnesoti, on the 
Red Cedar river Pop (1890), 5491, (1900), 5655, of whom 
1772 were foreign-born, (1905, state census), 3473 It is 
served by the Chicago, Milwaukee & St Paul, and the Chicago, 
St Paul, Minneapolis & Omaha railways The city is widely 
known for its institutions, for the most part founded or supported 
by James Elufl Stout (b 1848), a prominent local lumberman 
Among them are the Mabel fainter Memorial Library, the Dunn 
( ount) School of Agriculture, the Dunn County Normal Train ng 
Sc hool, the Stout Institute for the training of tear h( rs of domestic 
science, &c, institutions in which public s(hool diildrcn rcceice 
phvsK il training Ihc citv has grim elevators, md mmufac- 
tures of bricks ind tiles, foundry and machine shop products, 
carriages and wvigons and flour Menomonic is an mifiortant 
market for dairy products and livestock Menomonie was 
settled about 1846 and was chaitered as a city in 1882 The 
first free travelling librir) in the state was established here in 
1896 by James Huff Stout 

MENSA and MAREA, semi-nomad pastoral tribes of Africans 
occupying part of the Abyssinian highlands iilc hided in the 
Italian colony of Eritrea, and the adjacent coast plains of the 
Red Sea They have for neighbours the Habab and Bcni- 
Amcr tribes, is well as Abassinians Ihe Marea are found 
chiefly in the valley of the Khor Anseba, the Mensa dwelling 
farther north These tribes claim Arab origin, tracing their 
descent from an unc Ic of the Prophet Under Abyssinian rule 
they W'ere Christians, but became Mahommedans in the T9th 
( entury They speak i dialect of Tignn (Abyssinian) On the 
death of a Marca the head of cvera dependent ftgre or slaae 
family must give his heirs a cow The tribes avenge an illegiti- 
mate birth by putting parents and child to death 

MENSHIKOV, ALEXANDER DANILOVICH, Prince (166 3>- 
1729), Russian statesman, was born not earlier than i66o nor 
later than 1663 It is disputed whether his father was an ostler 
or a bargee At the age of twenty he was gaining his In elihood 
m the streets of Moscow as a vendor of meat-pits His hand- 
some looks and smait sallies attrac ted the attention of Eran9ois 
I efort, Peter’s first favourite, who took him into his service 
and finally transferred him to the tsar On the death of Lcfoit 
m 1699, Menshikov succeeded him as prime favourite Ignoi ant, 
brutal, grasping and corrupt as he was, he deserved the confi- 
dence of his master He could drill a regiment, build a frigate, 
administer a province, and dec apitate a rebel with equal facility 
During the tsar’s first foreign tour, Menshikov worked by his 
side in the dockyards of Amsterdam, and acquired a thorough 
knowledge of colloquial Dutch and German He took an actn e 

' See W L Hoffman m the Fourteenth Report (Washington, 1896) 
of the Bureau of \mencan Ethnology and A L Jenks in the Nine- 
teenth Report (1900) 
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part in the Azov campaigns (1695-96), and superseded Ogilvie as 
commander-in-chief during the retreat before Charles XII in 
1708, subsequently participating in the battle of Holowczyn, 
the reduction of Mazepa, and the crowning victory of Poltava 
(June 26, 1709), where he won Ins marshal’s baton From 
1709 to 1714 he served during the Courland, Holstein and 
Pomeranian campaigns, but then, as governor-general of ingria, 
with almost unlimited powers, was entrusted with a leading part 
m the civil admimstration Menshikov understood perfectly 
the principles on which Peter’s reforms were < onducted, and was 
the 1 ight hand of the tsar in all his gigantic undertakings But 
he abused his omnipotent position, and his depredations fre- 
quently brought l\im to the verge of ruin Every time the tsar 
returned to Russia he received fresh accusations of peculation 
against his Serene Highness ” Peter’s first serious outburst 
of indignation (March 1711) was due to the prince’s looting in 
Poland On his return to Russia in 1712, Peter discovered that 
Menshikov had winked at wholesale cxirruptions in his own 
govemor-gcneralship Peter warned him “ tor the last time ” 
to change his ways Yet, m 1713, he was implicated in the 
famous Solov’ev process, in the course of which it was demon- 
strated that he had defrauded the government of 100,000 roubles ^ 
He only owed his life on this occasion to a sudden illness On his 
recovery Peter’s fondness for his friend overcame his sense of 
justice In the last year of Peter’s reign fresh frauds and defal- 
cations of Me n hikov came to light, and he was obliged to appeal 
for protec tion to the empress fathenne It was c hicfly through 
the efforts of Menshikov and his colluiguc lolstoi that, on the 
death of Peter, in 1725, Catherine was raised to the throne 
Menshikov was committed to the Petrine system, and he recog- 
nized that, if that system were to continue, Catherine was, at 
that particular time, the only possible candidate Her name 
was a watchword fur the piogressive faction The placing of 
her on the throne meant a final victorv over am lent prejudices, a 
vindication of the m w ideas of progress During her short n ign 
(February 1725 — May 1727) Menshikov was practically absolute 
On the whole he ruled well, his dilhcult position serving as some 
restraint upon his n itural inclinations He contrived to prolong 
hib power after Catherine’s death by means of a foi ged will and a 
coup d\tat While his colleague Tolstoi \Nould have raised 
Elizabeth Petrovna to the throne, Menshikov set up the youthful 
Peter II son of the tsarevich Alexius, with himself as dictator 
during the prince’s minority He now aimed at establishing 
himself dehnitel) by marrying his daughter Mary to Peter 11 
But the old nobility, represented by the Dolgoriiki and the 
GohtMiias, umted to overthrow him, jnd he was deprived 
of all his dignities and offices and expelled trom the capital 
(Sept 9, 1727) Subsccjucntly he was deprived of his enormous 
wealth, and he and his whole family were banished to Berezov 
in Siberia, where he died on the 12th of November 1729 

See Ct V Kbqx)v, Biography of A D Menshikov (Rus) (St 
Petersburg 1875) N I Kostomirov, Fhe History of Jtussia in the 
Biographit s of hi r Great Men (Rus ), vol 11 (St Pctcrsbuig, 1886, <.Ve ) , 
R NisbctBdin The First Komanovs (Lomlon, igo^) ib d The Pupils 
of Pekr the (jrtat, ch 2-4 (Wcstnuns ter, 1897) (K N B) 

MENSHIKOV, ALEXANDER SERGEIEVICH, Prince (1787- 
1869), great-gr indson of the preceding, wis born on the nth 
of September 1787, and entered the Russian service as attach^ 
to the embassy at Vienna He accompanied the emperor 
Alexander throughout his campaigns against Napoleon, and 
retired from army service in 1823 He then devoted himself 

' The SolovVvs weru thn c tirothcrs ostensibly omnloyed b> the 
Russian government to ship corn from Russia and sell it at Amster- 
dam As a matter of fac.t the y were at the head of a combination 
for selling McnshikovS com in preference to the corn of the Russian 
government, and the bulk of the proettds went into Menshikov's 
pockets From 1709 to 1711 they had exixirttd almost as much of 
Menshikov d corn as of that of the government, though the export 
of any com from Russia, except in account of the Treasury, was a 
capital offence The affair dragged on from 1713 to 1710, when 
the examination of th( Solov'evs^ books, and the subsequent applica- 
tion of torture revealed the fact that the Solov’evs had systema- 
tically robbed the Treasury of 075,000 roubles (x rouble then — 5s ) 
and had accumulated a fortune of half a milhon For full det^s 
sec Nisbet Bam, The First Romanovs^ pp 327-329 


to naval matters, became an admiral m 1834, and put the Russian 
navy, which had fallen into decay during the reign of Alexander, 
on an efficient footing At the time of the dispute as to the 
Holy Places he was sent on a special mission to Constantinople, 
and when the Crimean War broke out he was appointed eom- 
mander-m-chief by land and sea He commanded the Russian 
army at the Alma and in the field operations round Sevastopol 
In March 1853 he was recalled, ostensibly and perhaps really, on 
account ot failing health He died on the 2nd of May 1869 at 
bt Petersburg 

MENSURATION (Lat mensura, a measure), the science of 
measurement, or, in a more limited sense, the science of 
numerical representation of geometrical magnitudes 

1 Scope of the Subject — Even in the second sense, the term is 
, a very wide one, sme e it comprises the measurement of angles 
j (plane and sobd), lengtlis, areas and volumes The measure- 
ment of angles belongs to trigonometry, and it is convenient to 

j regard the measurement of the lengths of straight lines {t e of 
distances between points) as belonging to geometry or trigo- 
nometry, while the measurement of curved lengths, except in 
certain special cases, involves the use of the integral calculus 
The term “ mensuration ” is therefore ordinarily restricted to the 
measurement of areas and volumes, and of certain simple curved 
lengths, sue h as the circumference of a circle 

2 I his restriction is to a certain extent arbitrary I he 
statement thit, if the adjacent sides of a rectangle are rtpre- 

I sented numerically by 3 and 4, the diagonal is represented by 5, 
IS as much a matter of mensuration as the statement that the 
area is leprescnted by 12 The restriction is really determined 
by a difference in the methods of measurement The distance 
I between two points can, at any rate in theory, be measured 
directly, by sue cessive applications of the unit of measurement^ 
But an area or a volume cannot generally be measured by 
successive applications of the unit of area or volume, inter- 
mediate processes arc necessary, the result of whic h is expressed 
j bya formula The chief exception is in the use of liquid measure, 

; this is of importance from the educational point of \iew 12) 

I 3 The measurement is numerical , i e it is representation in 
terms of a unit I he process of determining the area or volume 
I of a given figure therefore involves tw o separate proc esses viz^ 
the (jireet measurement ot certain magnitudes (usually lengths) 
1 in terms of a unit, and the applic atum of a formula for detcrmin- 
I mg the area or volume from these data Mensuration is not 
concerned with the first of these two processes, whu h forms part 
(ff the art of measurement, but only with the second It might, 

I therefore, be described as that branch of mathematics which 
deals with formulae for calculating the numerical measurements 
of curved lengths, areas and volumes, in terms of numerical data 
which determine these measurements 

4 It is also convenient to regard as coming under mensuration 
the consideration of certain derived magnitudes, su(h as the 
moment of a plane figure with regard to a straight line in its 
plane, the calculation of which involves formulae which are 
closely related to formulae for determining areas and volumes 

5 On the other hand, the scope of the subjec t, as described m 
^ 3, IS limited by the nature of the methods employed to obtain 
formulae which can be applied to actual cases Up to a certain 
point, formulae of practical importance can be obtained by the 
use of elementary arithmetical or geometrical me thods Beyond 
this point, analytical methods must be adopted, and the student 
passes to trigonometry and the infinitesimal calculus These 
investigations lead, in turn, to further formulae, which, though 
not obtainable by elementary methods, are nevertheless simple 
in themselves and of practical utility If these are included in 
the description “ mensuration,” the subject thus consists of two 
heterogeneous portions — elementary mensuration, comprising 
methods and results, and advanced mensuration, compnsing 
certain results intended for practical application 

6. Mensuration, then, is mainly concerned with quadrature^ 
formulae and cubatur e-formulae, and, to a not very clearly de- 
fined extent, with the methods of obtaming such formulae, a 
quadrature-formula being a formula for calculating the numerical 
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representation of an area and a ( ubature-formula being a 
formula for calculating the numerical representation of 
a volume, m terms, in each case, of the numerical repre- 
sentations of particular data which determine the area or the 
volume » 

7 This use of formulae for dealing with numbers, which 
express magmludes m terms of units, constitutes the broad 
difference between mensuration and ordinary geometry, which 
knows nothing of units Mensuration involves the use of 
geometneal theorems, but it is not concerned with problems of 
geometncal construction The area of a rectangle, for instance, 
IS found by calculation from the lengths of the sides, not by 
coastruction of a square of equal area On the other hand, it is 
worth noticing that the words quadrature ’’ and “ cubature 
are originally due to geometrical rather tiian numerical con- 
siderations, the former implying the construction of a square 
whose area shall be equal to that of a given surface, and the 
latter the construction of a ( ube whose volume shall be equal to 
that of a given solid 

8 Ihere are two main gioups of subjects m which practical 
needs have tended to develop a separate science of mensuration 
The first group comprises such subjects as land-surveypg, here 
the measurements in the elementary stages take place in a plane , 
and the consideration of volumes necessarily constitutes a later 
stage, and the figures to be measured are mostly not movable, 
so that tnangulation plays an import int part The sceonel 
group comprises the mechanic arts, in which the bodies to be 
measured are solid bodies which can be handled, these cases 
plane figures appear mainly as sections of a solid In develop- 
ing a system of mensuration-formulae the importance of this 
latter group of cases must not be overlooked 

A third group, of increising importance, comprises cases in 
which curves or surfaces arise out of the application of graphic 
methods in engineering, physics and statistics The general 
formulae applicable to these cases are largely approximative 

9 Relation to other Subjects — As a result of the importance 
both of the formulae obtained by element iry methods and of 
those which have involved the previous use of analysis, there is 
a tendency to dissociate the former, like the litUr, from the 
methods by which they have been obtained, and to regard 
mensuration as consisting of those mithematical formulae which 
arc concerned with the me asuiemcnt of geometric d magnitudes 
(including lengths), or, in a slightly wider sense, as being the art 
of applying these formulae to specific cases Such a body of 
formulae c mnot, of course, be regarded as constituting i science, 
it hao no power of development from within, and c m only grow 
by accretion It may be of extreme importance for practical 
purposes , but its educ ational value, if it is studied ap irt from the 
methods by whic h the formulae are obtained is slight Vitalit) 
can only be retained by close association with more abstract 
branc lies of mathem itic s 

10 On the other hand, mensuration, in its prac tical aspect, is of 
importance for giving reality to the formulae themselves and to 
the print iples on whic h they are based This applies not only 
to the geometrical principles but also to the arithmetical prin- 
ciples, md It is therefore of importance, in the earlier stages, to 
keep geometry, mensuration and arithmetic in close association 
with one another, mensuration forming, in fact, the link between 
arithmetic and geometry 

11 It IS in rcfcrenc e to the measurement of areas and volumes 
that It is of special importance to illustrate geometneal truths 
by means of concrete casts That the area of a parallelogram 
IS equal to the area of a rectangle on the same base and between 
the same parallels, or that the volume of a cone is one-third that 
of a cylinder on the same base and of the same height, may be 
established by a proof which is admitted to be rigorous, or be 
accepted in good faith without proof, and yet fail to be a matter 
of conviction, even though there may be a clear conception of the 
relative lengths of the diagonal and the side of a square or of the 
relative contents of two vessels of different shapes The failure 
seems (§2) to be due to difficulty m realizing the numencal 
expression of an area or a solid in terms of a specified unit, while 


the same difficulty does not arise in the case of linear measure 
or liquid measure, where the number of units can be ascertained 
by direct counting The difficulty is perhaps less for volumes 
than for areas, on account of the close relationship between solid 
and fluid measure 

12 The main object to be aimed at, therefore, in the study of 
elementary mensuration, is that the student should realize the 
possibility of the numerical expression of areas and volumes 1 he 
following are some important points 

(i) The double aspect of an area should l)e borne m mind , % e area 
should be treated not only as length multiplied by length, but also 
as volume divided by thickness I here are, indeed, certain advan 
tages in preferring the latter to the former, md in proceeding from 
volumes to areas r ithcr than from areas to \ olumes While, for 
instance, it may be dillicult to realize the equality of area of two 
plots of ground of different shapes it may be eas\ to realize the 
eiju ility of the amounts of a given material that would be required 
to cover them to a particular depth This method is unconsciously 
adopted by the teicher who illustrates the equality of area of two 
geometneal figures by cutting them out of cardboard of uniform 
thickness and weighing them 

(11) The vciy eailiest stages of mensuration should be directly 
associated with simple arithmetical processes 

(lu) Associ ition of solid measure with liquid measure, presenting 
numerical measurement in a different ispect, should be retained 
by testing volumes as found from linear dimensions with the 
volumes of the same bodies as found by the use of measures of 
capacity Here, as usual, the British systems of measures produce 
a difficulty which would not arise under the metne system 

(iv) Solids of the same substance should be compared bv measur- 
ing and also by weighing, the comparison being then extended to 
areas of uniform fhiekness (see (1) above) 

(v) The idea of an average may be introduced at an early stage, 
methods of calcul iting an average being left to a later stage 

1 3 Classification — The methods of mensuration fall for the 
most part under one or other of three mam heads, viz arith- 
metical mensuration, geometrical mensuration, and analytical 
mensuration 

14 Ihe most elementary stage is aiithmctical mensuration, 
winch comprises the measurement of the areas of rectang;les and 
parallelepipeds This may be intioduced very early, square 
tablets being used for the mensuration of areas, and cubical 
blocks for the mensuration of volumes 1 he measure of the area 
of a rert ingle is thus presented as the product of the measures 
of the sides, and arithmetic and mensuration arc developed con- 
currently The commutative law for multipluation is directly 
illustrated, and subdivisions or groupings of the units lead to 
such formulae as (a -{■ a) {b p) — ah a^ + ah aP Asso- 
ciatum with other branches of science is maintained by such 
methods as those mentioned in 12 

Ihe use of the square bricks familiarizes the scholar with the 
ideas of parallel lines, of equality of lengths, and of right angles 
Ihe com eplion of the right angle is strengthened, by contrast, by 
the use of bricks in the form of a rhombus 

15 Ihe next stage is geometrical mensuration, where geo- 
metrical methods are applied to determine the areas of plane 
rectilinear figures and the volumes of solids with plane faces 
The ordinary process involves three separate steps The first 
step IS the establishment of the exact cqualitv or congruence of 
two geometrical figures In the case of plane figures, the 
congruence is tested by an imaginary supei position of one figure 
on the other, but this may more simplv be regarded as the super- 
position, on either figure, of the image of the other figure on a 
contiguous plane In the case of solid figures a more difficult 
geometneal abstraction is involved The second step is the con- 
version of one figure into another by a process of dissection, 
followed by rearrangement of parts, the figure as rearranged 
being one whose area or volume cm he calnikated by methods 
already established This is the process adopted, for instance, 
for comparison of the area of a parallelogram with that of a 
rectangle on the same base and of the same height The third 
step IS the arithmetical calculation of the area or volume of the 
rearranged figure These last two steps may introduce 
magnitudes which have to be subtracted, and which therefore 
have to be treated as negative quantities in the arithmetical 
calculation 
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The difficulties to which reference has been made m § ii are 
largely due to the abstract nature of the process involved in the 
second of the above steps The difficulty should, wherever 
possible, be removed by making the process of dissection and 
rearrangement complete This is not always done lo say, for 
instance, that the area of a right-angled triangle is half the area 
of the rectangle contained by the two sides, is not to say what the 
area is, but what it is the half of The proper statement is that, 
if a and h are the sides, the area is equal to the area of a rectangle 
whose sides are a and \b , this being, in fact, a partic ular case of 
the proposition that the area of a tiapezium is equal to the area 
of a rectangle whose sides are its breadth and the arithmetic 
mean of the lengths of the two parallel sides This mode of 
statement helps to establish the idea of an average The 
deduction of the formula \ahy where a and b are numbers, 
should be regarded as a later step 

Elementary trigoiiomctru al formulae, rot involving the 
conception of an angle as generated by rotation, belong to this 
stage, the additional geometrical idea involved being that of 
the proportionality of the sides of similar triangles 

16 The third stage is analytical mensuration, the essential 
feature of which is that account is taken of the manner in which 
a figure is generated To prevent discontinuity of results at this 
stage, recapitul ition from an \nalytical point of view is desirable 
The rc ctangle, for instance, has so far been regarded as a plane 
figure bounded by one pair of parallel straight lines and another 
pair at right angles to them, so that the conception of “ rectin- 
gulaiity ” has had relerence to boundary rather than to 
content, analytically, the rectangle must be regarded is the 
hgure generated by an ordinate of constant length moving 
parallel to itself with one extremity on a straight line perpen- 
dicular to It 1 his IS the simplest case of generation of a plant 
figure by a moving ordinate , the corresponding hgure fc^r 
generation by rotation of a radius vec tor is a c irc le 

To regard a figure as being generated in a particular way is 
essentially the same as to regard it as being made up of a number 
of successive elements, so that the analytic al treatment involves 
the ideas and the methods vf the infinitesimal calc ulus It is not, 
however, necessary that the notation of the calculus should he 
employed throughc 3 ut 

A plane figure bounded by a continuous curve, or a solid figure 
bounded by a continuous surface, may generally be most con- 
veniently regarded as generated by a straight line, or a plane area, 
moving m a fixed direction at right angles to itself, and c hanging 
as it moves This involves the use of ( artesian co-ordinates, and 
leads to important general formulae, such as Simpson s formula 

The treatment of an angle as generated by rotation, the 
investigation of the relations between trigonometrical ratios and 
circular measure, the application of interpolation to trigono- 
metrical tables, and the general use of graphical methocis to 
represent continuous variation, all imply an analytical onlook, 
and must therefore be deferred to this stage 

17 There are certain special cases where the treatment is 
really analytical, but where, on account of the simplicity or 
importance of the figures involved, the analysis does not take a 
prominent part 

(1) The circle and the solid figures allied to it, arc of special 
importance The ordinary definition of a circle is equivalent to 
definition as the figure generated by the rotation of a radius of 
constant length in a plane, and is thus essential ly analytical The 
ideas of the centre and of the constancy of the radius do not, 
however, enter into the elementary conception of the circle as a 
round figure This elementary conception is of the figure as 
already existing, rather th in of its method of description , the test 
of circularity being the possibility of rotation within a surrounding 
figure so as to keep the two Ixiundanes always completely in contact 
In the same wiy, the elementary conception of the sphere involves 
the idea of sphericity, which would be tested in a similar way, and 
IS in fact so tested, at an early stage by tactual perception, and at 
a more advanced stage by mecliamcal methods , the next step being 
the circularity of the central section, as roughly tested (where the 
sphere is small) by visual perception, t e in effect, by the circularity 
of the cross-section of a circumscribing cylinder, and the ideas of 
the centre and of non-central sections follow later 

It seems to follow that the consideration of the area of a circle 
should precede the consideration of its penmetcr, and that the 


consideration of the volume of a sphere should precede the considei- 
ation of its surface-area The proof that the area of a circle is pror 
jiortional to the square of its cliameter would therefore precede fhe 
proof that the perimeter is proportional to the diameter , the former 
property is the easier to grasp, since the conception of the length 
of a curved line as the limit of the sum of i number of straight 
lengths presents special difficulties The ratio ^ir would thus first 
appear as the ratio of the average breadth of a circle to the greatest 
breadth y the interpretation of ir is the ratio of the circumference 
to the diameter being a secondary one I his order follows, in fact, 
the histoncal order of development of the subject 

(11) Developable surfaces, such as the cylinder and the cone, form 
a special class, so far is the calculation of their area is concerned 
Ihe process of unrolling is analytical, but the unrolled area can be 
measured by methods not applicable to other surfaces 

(ill) Solids of revolution also form a special cla s, which can be 
conveniently treated by the two theorems of lUppus (§ 33) 

18 1 he above classification relates to methods The classifi- 
cation of results, 7 e of formulae, will depend on the purpose for 
which the toilet tion of formulae is required, and may involve 
the grouping of results obtained by very different methods A 
collection of formulae relating to the circle, for instant e, would 
comprise not only geometrical ind trigonometrical formulae, 
but also approximate formulae, such as Huygens’s rule 91), 
which are the result of advant ed analysis 

The present artitle is not intended to give either i tomplete 
course of study or a complete collection of formulae, and there- 
fore sut h only of the ordinary formulae are given as arc re([Uired 
for illustrating certain general principles For fuller dist ussion 
uference should be made to Geomeiky and Triconovieiry, 
as well as to the articles dealing with particul ir figures, su(h 
as Triangle, Circif, 

19 I he most important formulae are those whic h correspond 

to the use of rectangular Cartesian co-ordinates This implies 
the treatmc nt of a plane or solid figure as being wholly c ornpiised 
between two parallel lines or pi ines, regarded by convention as 
being vertical, the figure being generated by an ordinate or 
section moving at right angles to itself through a distance which 
IS called the hnadlh of the figure The length or area obtained 
by dividing the area or the volume of the figure by its bieadth 
IS the;;icci« ordinate {mQixrx height) or ;;icc7« (mean sectional 

ai ea) of the figure 

Quadrature -formulae or c ubature-formulae may sometimes 
be conveniently repUced by formulae givnng the mean ordinate 
or mean section In the early stages it is best to use both 
methods, so as to develop the idea of an average 12) In the 
present article the formulae for area or volume will be used 
throughout 

20 4 ppro\tmation — Ihe numerical result obtained by apply- 
ing a formula to particular data will gencr illy not be exact 
There are two kinds of causes producing want of exac Iness 

(i) The foimula itself may not be numtncally exact Jhis may 
happen in either of two ways 

(a) The formula may involve numbers or ratios which cannot 
be expressed exactly in the ordinary notation This is th“ case, for 
instance, with formulae which involve tp or trigonometrical ratios 
This inexactness may, hmvever, be ignoied, since the numbers or 
ratios m question cm generally be obtained to a greater degree of 
accuracy than the other numbers involved in the calculation (see 
(11) (b) below) 

(b) The formula m ly only be approximative The length of the 
arc of a circle, for instance, is known if the length of the chord and 
its distance from the middle point of the arc arc known , but it may 
be moie convenient in such a case to use a formula such as Huygens^ 
rule than to obtain n more accurate result by means of trigono- 
metrical tables 

(11) The data mav be such that an exact lesult is impossible 

(а) The nature of the bounding curve or surface may not be 
exactly known, so that certain assumptions have to be made, a 
formula being then used which is adapted to these assumptions 
The application of Simpson's rule, for instance, to a plane figure 
implies certain assumptions as to the nature of the bounding curve 
Such a formula is approximative, in that it is known that the result 
of its application will only tJe approximately correct , it differs from 
an approximative formula of the kind mentioned in (1) (6) above, 
in that It IS adopted of necessity, not by choice 

(б) It must, however, be remembered that in all practical applica 
tions of formulae the data have first to be ascertained by direct or 
indirect measurement, and this measurement involves a certain 
margin of error 
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I he two sources of error mentioned under (a) and (6) above are 
closely related Suppose, for instance, that we require the area of 
a circular grass-plot of measured diameter As a matter of fact, 
no grass-plot is truly circular, and it might be found that if the 
breadth in various directions were measured more accurately the 
want of circularity would reveal itself Thus the inaccuracy 
in taking the measured diameter as the datum is practicilly 
of the same order as the inaccuracy in taking the grass plot to 
be circular 

(ill) In dealing with cases where actual measuiemenls are involved, 
the error (i) due to inaccuracy of the formula will often be negligible 
in comparison with the error (ii) due to inaccuracy of the data For 
this reason, formulae which will only give approximate results are 
usually classed together as rule^^ whether the inaccuracy lies (as in 
the case of Huygens's rule) in the formula itself, or (as in the case 
of Simpson’s rule) in its application to the data 

21 It IS necessary, in applying formulae to specific cases, not 
only, on the one hand, to remember that the measurements are 
only approximate, but also, on the other hand, to give to any 
ratio such as tt a value which is at least more accurate than the 
measurements Suppose, for instance, that iii the example given 
in ^ 20 the diameter as measured is 1 5 ft 3 in If we take tt 3 14 
and find the area to be 26288 865 sq m ^182 sq ft 80 86 s sq 
in , we make two sep u ate mistakes 1 he mam mistake is in 
giving the result as true to a small fraction of a square me h , but, 
if this degree of acciiiaty had been possible, it would have been 
wrong to give tt a value which is m error* by more than 1 in 
2000 

Calculations involving feet and inches are sometimes performed 
by means of duodecimal avUJmutic^ i , in efiect, the tables of square 
iiK asurc and of cubic me isiire arc amplified by the insertion of 
intermediate units hor squ ire measure — 

12 square inches — i superficial prune, 

12 superfiei il primes — i square foot, 
while for cubic measurt 

12 cubic inches = i solid second, 

12 solid seconds — i solid prime, 

12 solid primes — i cubic foot 

When an aica his been calculated in terms of square feet, primes 
and square inches, the primes and square inches have to be reduced 
to square inches, and similarly with the cileulation of volumes 
The value of t for duoclecimal aiilhmetir is 3 | 1/12 1 8/12^ |- 
4/1 2S 4- -f , so th it, marking off duodecimal fractions 

by comm IS, the area in the above case is \ of 3, 1,8, 4, 8 x 15, 
3 X 15, 3 sq ft — 182, 7, 10 sq ft — 182 sq ft 94 sq in (or 
182^ sq ft approximately) 

MENSURAIION Ob sPFCIIlC FIGURES (geOMETRICAI ) 

22 Area'; of Plane Pcchhneav Fif^urts — I he following are ex 
pressions for the aieas of some simple figures, the expressions in 
(1) and (11) are obtained arithmetically, while those in (iii)-(v) involve 
dissection and mriangement 

(i) Square side a Area — 

(u) Rectangle sides a and b Area — ab 

(ill) Right angled triangle sides a and 6, enclosing the right 
angle Arei — 

(iv) Parallelogram two opposite sides a and a, distance between 
them h Area — ha 

(v) Triangle one side a, distant h from the opposite angle 
Area — \ha 

If the data foi anv of these hguies are other than those given 
above, trigonometrical ratios will usually be involved If, for 
instance the data for the triangle are sides a and 6, enclosing an 
angle C, the area is \ab sin C 

23 The figiins considered in ? 22 are particular cases of the 
trapezium^ which is a quadnlateial nith two parallel sides If these 
suits are a and b, at distance h from one another, the area is h \(a F 
h) In the case of the triangle, for instance, b is zero, so that the 
area is \ha 

Ihe trapezium is also sometimes called a “ trapezoid, ' but it will 
be convenient to reserve this tenn for a different figure (§ 24) 

1 he most important form of trapezium is that m which one of the 
two remaining sides of the figure is at light angles to the two parallel 
sides The trapezium is then a trapezium , the two parallel 

sides are called the sides, the side at right angles to them the basCy 
and the fourth side the top 

By producing the two parallel sides of any trapezium (^ g a paral- 
lelogram), and drawing a line at light angles to them, outside 
the figure, we see that it may be treated as the cliffertnce of two nght 
trapezia 

It IS, however, more simple to convert it into a single nght 
trapezium Let CABD (fig i) be a trapezium, the sides CA and DB 
being parallel Draw any straight line at nght angles to CA and DB 
(produced if necessary), meeting them m M and N Along CA and 
DB, on the same side of MN, take MA' — CA, NB' --- DB, and 


join A'B' Then MA'B'N is a nght trapezium, whose area is 
equal to that of CABD and it is relatca to the latter in such 
a way that, if any two lines parallel to AC and BD meet AB, 
CD, MN, A B*, in L, G, P, E', and h, H, Q, F', respectively, 
the area of the piece PE'F Q of the right trapezium 
is equal to the area of the piece GEhH of the original 
trapezium The nght trapezium so constructed 
may be called the equivalent right trapezium In 
the case of a parallelogram, the equivalent right 
trapezium is a rectangle in the case of a triangle, 
it IS a right angled triangle 

24 If we take a senes of right trapezia, such 
that one side (^ 23) of the first is equal to one side 
of the second the other side of the second is equal 
to one side of the third, and so on, and place them 
with their bases in a straight lim and their equal 
sides adjoining each other wc get a figure such as 
MABCDEFS (fig 2), which has two parallel sides 
MA and SF, a base MS at right angles to the^se, and 
the remainder of its bound iry from A to h recti- 
linear, no part of the figure being outside the space 
between MA (produced) and Sh (juoduced) A 
figure of this kind will be called a trapezoid 

(1) If from the other ingular points B C, D, E, perpendu ulars 
BN, CP, DQ, hP, irt driun to the base MS 
MN i(MA-}-NB)-fNP 
PC)-f -fRS ^(RElbh)- 
J(MN MA -h MP NB | 

Ng PC + RS SF) 

The lines MA, NB, PC, 
are nlled the oidinate'; of the 
points A, B C from the 

base MS, and the portions MN, 

NP, Pg, of the base aic 

the projections ot the sides AB, BC, CD 



Fig I 


2), the area is 



on the base 


(11) A special case is that in which A coincides with M and F 
with S ihe figure then stands on a bisc MS, the remainder of its 
bound iry being a broken line from M to S The lorttiula then 
becomes 


area -= i(MP NB -f- Ng PC 4 + QS RE), 

% e the ana is half the sum of the products obtained by multiplying 
each ordin ite by the distance between the two idjacent oreiinates 
It would be possible to ngird this foim of the figure as the general 
one the figure considered in (1) would then rejiresent tlic special 
case in which the two cncl pieces of the broken line arc at right angles 
to the base 

{ 11) Another special case is Ihit in which the distances M\, NP, 
P( ) RS arc all (.(jual If this distance is //, then 

area - /i(iM A -j- N B -f PC 4 H- iSF) 

25 To find the area of any jeetiline ir figure, vanous methods 
are iv iilahlc 

(I) Ihe figure miy be divided into triangles Ihe quadrilateral 
for instance, consists of two trnnglcs md its area is the product 
of half the length of one diagonal by the sum of the pcipendiculars 
drawn to this diagonal from the other two angnl ir jiomts 

For figures of more than four sides this method is not usnallv 
convenient, exec j)t for such special cases as that of a regul ir polygon 
which can be (Imdcd into triinglcs 
by radii di awn from its centre 

(II) Suppose th it two ingular 
points, A iiid E, aie jenned (fig 3) so 
as to form i diagonal AE, and that 
the whole of the figure lies between 
lines through A and E at right 
angles to AE fhen the figure is 
(usuilly) the sum of two tiajHZOids 
on base AE, and its area c an be 
calculated as in § 24 If BN, CP, 

Dg, FS GT arc the perpen 

diculars to A I from the angular points, the ordm ites NB, PC 
arc called the offsets fiom the diagonal to the angular points 

The area of the poly gem in fig 3 is given by the expression 
i(AP NBH NQ PC 4- PE QD 4- El SE 1- SA IG) 

It should be noticed (a) that AP, Ng, SA are token in the 

cyclical order of the points ABC GA, and {b) that in fig 3 if 

AN and NB are regarded as positive then SF, 10 ,^ and SA ire 
negitive, but the products ET SF and SA IG are positive 
Negative products will arise if in moving from A to E along the 
perimeter of either side of the figure the projection of the moving 
|>omt does not alwavs move m the direction AE 

(ill) Take anv straight line intersecting or not intersecting the 
figure, and draw perpendiculars Aa, B 5 , Cc, Ddy h/, Gg to this 

hne I hen, with proper attention to signs, 

area — ^{gb ah 4 - feB 4- hd cC 4- 4- /a gG) 

(iv) The figure may be replaced by an equivalent trapezoid, on the 
system explained in § 23 Take any base \'X, and draw lines at 
right angles to this base through all the angular points of the figure 

win 



Fig 3 
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Let the lines through B, CL C, D and F (fig 4) cut the boundary of 
liie figure again in B', C', D' and F', and meet the base 

X'X in K, L, M, N and P 
the points A and K being at 
the extremities of the figure, 
and the lines through them 
meeting the bast m a and e 
Then, if we take ordinates Kf>, 
Lg, lAcy N^, F/, equal to B'B, 
CtG', C'C, D'D, FF', the figure 
abgcdfe will be the equivalent 
trapezoid, and any ordinate 
drawn from the base to the 
top of this trapezoid will be 
equal to the portion of this 
ordinate (produced) which falls 
within the original figure 

26 Volumes of Sohds with Plane haces — Ihe following are ex- 
pressions for the volumes of some simple solid figures 

(1) Cube side a Volume ^ 

(ii) Rectangular parallelepiped sides a, by c Volume = abc 
(ui) Right prism Volume - length of edge x area of end 
(iv) Oblique prism Volume height x area of end = length of 
edge X area of cross section the ‘ height " being the peiqiendicular 
distance bet wet n the two ends 

The parallelepiped is i particular case 

fv) Pyramid with rectilinear base Volume = height x i area 
of oast 

I he tetrahedron is a particular case 

(vi) Wedge parallel edges rt, by c 
Volume = J(a f -h c)S 

Ihis formuH holds for the general case in which the base is a 
trajKZium the wedge btmg thus formed by cutting a triangular 
prism by any two plants 

(vii) Frustum of pyramid with rectilinear base height A, areas 
of ends (id base and top) A and 13 Volume — /i J(A p ^^AB f B) 

27 The figures considered in § 20 arc particular cases of the 
pnsmoid for prismatotc/) y which may be defined as a solid figure with 
two par Ulcl plane rcctiline ir ends each of the other {t e the lateral) 
faces being a triangle with in angular point m one end of the figure 
and its opposite side in the other Two adjoining faces in the same 
plane may together make i trat>ezium More briefly, the figuie 
may be dt fined as a polyhedron with two parallel faces containing 
all the vertices 

If R and S are the ends of a pnsmoid, A and 13 their areas, h the 
perpendicular distance between them, and C the area of a section 
by a plane pamllel to R and b and midway between them, the volume 
of the prusmoid is 

AA(A + 4<^ 

This 1 known as the pnsmoidal formula 

Ihc formula is a deduction from a gcneial formula, considered 
latoi (§ 58) and may be venfied in various w lys The most 
instructive is to icgard Uic pnsmoid as built up (by addition or 
subtraction) of simpler liguns whieh art particular cases of it 

(I) Ltt R and S be the vertex ind the bisc of a pyramid Then 

\ - O C - JB, and volume - JAB - \h{K + 4! f B) 

The tetrahedron is a particular ease 

(II) Let R be one edge ot a wedge with parallel ends, and S tlic 
face containing the other two edges Then A =- O, C -= JB, and 
volume - JAB — JA( \ 4 R B) 

(ill) 1 ct R and § lx two ojijKisite edges of a tetrahedron Then 
the tetr ihi (Iron may lx regarded as the difference of a wedge with 
parallel end'., one of the edges Ik mg R, and a pyiamul whose base 
Is a parallelogram, one side of the parallelogr im being S (see fig 0, 

§ 58) Utnec, by (1) and (11) the formula holds for this figure 
(iv) tor the pnsmoid in general, let ABCD be one end, and 
abud the other fake uiy jioint P in the latter, and form 

triangles bv joining P to each of the sides \B, BC, ab bt 
e^f the ends md also to each of the edges Ihcn the pnsmoid is 
divided into a jiyramid with \ertix P and base ABCD and a 

series of tetraludra, such as PABa or PAaA By (1) and (111), the 
iormula holds for each of these figures and 
therefore it holds for the pnsmoid as a whole 
Another method of verifying the formula is 
to take a point Q in the mid section, and 
divide up the pnsmoid into two pyramids 
with vertex Q and bases ABCD and 
abed respectively, and a senes of tetra 
hedra ha\nng Q as one vertex 

28 Ike Circle and Allied Figure<; ^ — The 
mensur ition of the circle is founded on the 
property that the areas of different circles are 
proportional to the squares on their diameters 
ttlpoting the constant latio by Jir the area of a circle is ira® where 
radius, and ir = 3 14159 approximately The expression 
She foi the length of the circumference can be deduced by consider- 
ing tin limit of the irea cut off from a circle of ridius a by a 
eoncentriL circle of radius a — a, when a becomes md^. finitely small, 
this IS an tlemtntary case of diffc rentiaiion 

The lengths of ares of the same circle being proportional ^o the 



angles subtended by them at the centre, we get the idea of circular 
measure 

Let O be the common centre of two circles, of radii a and A, and 
let radii enclosing an angle e (circular measure) cut their circum- 
ferences m A, B and C, D respectively (fig 5) Ihen the area of 
ABDC is 

^b*‘e — =>= {b a) J(A -f a)$ 

If we bisect AB and CD in P and Q respectively, and describe 
the arc PQ of a circle with centre O, the length of this arc is 
i{b-\-a)By and b — a — AB Hence area ABDC ss AB x arc PQ 
The figure ABDC is a sector of an annulus, which is the portion of a 
circle left after cutting out a concentric circle* 

29 By considering the circle as the limit of a polygon, it follows 
that the formulae (iii) and (v) of § 2b hold for a right circular cylinder 
and a right circular eone 7 e 

volume of right circular cylinder — length X area of base 
volume of right circular cone — height X i area of base 
T hese formulae also hold for any nght cylinder and any cone 

30 Ihe curved surfaces of the cylinder and of the cone are 
developable surfaces, le they can be unrolled on i plane Ihe 
curved surface of any right eylinckr (whether circular or not) be 
comes a rectangle, and therefore its area — length x perimeter 
of base Ihe curved surface of a right circular cone becomes a 
sector of a circle, and its area = J slant height X ixnmcier of base 

31 If fl is the radius of a sphere, then 

(I) volume of sphere -= 

(II) surface of sjihcrc — 47ra® = curved surface of eireum 
scnbing cylinder 

file first of thisc is a particular c isc of the pnsmoidal formula 
(§ 5^) obtain (1) anci (11) together, wc show that the volume 

of i sphere is pioportional to thi volume of the tube whose edge is 
the diametir denoting the constant latio by JA, the volume ol the 
sphere is and thence, by taking two concentric spheres (cf § 28) 
the in «i of the surface is 1 his surface may be split up into 

elements each ot which is eijual to a cortcsiionding element of the 
eurvid surface of the ciicumscribing cylmdci, so that ^Ku- -- curved 
surface of cylinder 2 a 2-rra ~ 4Trfl“ Hence A — ^tt 

Ihe total ur*'ace ot the cylinder is 47ra‘' H va^ ir a — Cma^, and 

its volume IS za — z^ra* Hence 

vailume of sphere = | volume of ciicumscribing c>lmelci, 
surface of sphere — | suiface of eircumseiibmg cylinder 
These latter foimulie iic due to AichimeeJes 

32 Mon ent^ and Centroids — For every material body there is 
a point fixed with icgarel to the boely, such that the moment ot the 
lx>dy witli rcgaid to any plane is the same as if the whole mass were 
collected at ihat point, the moment being the sum ol the pioducts 
of eich element ot n ass of the body by its distance Irom the pi me 
This point is the centroid of the body 

The ideas of moment and of ccntioid arc extended to geomctiical 
figures v\hcthtr solid, supcrfieial or lincsr Ihc moment of a figure 
v\ith legard to a plane is found by dividing the figure into elements 
of volume irca or length, multiplying each clement b) its distance 
from the j lane and adding the products In the ease ot a plane 
area or a phne continuous line the moment with reg ird to a straight 
line in the pi me is the snme \s tlic moment with regiiei t^ a per 
pendicular pi me through this Jiix ? e it is the sum of the products 
of each clement of area or length by its elisbmcc fiom tlie sliaight 
line Ihc centroid of a figuic is i point fixed with legard to the 
figure, and such tliat its nu^ment with legarel to any phne (or, 111 
the case of a plane irca or lint, with regard to any lux m the plaxie) 
IS the same if the whole volume, irca 01 length were coneen 
trateel at this point Ihc centroid is seimc tiqj^ cilkd the centre 
of volume, centre of aica, or centre of arc The jiioof of the 
existence of the centroiel of a figure is the same as the proof of the 
existence of the centre of gravity of a bod> (See Mlcjiamcs ) 

The moment as descnbcel above is sometimes called the fir^t 
moment The sttond moment , third moment, of a plane or solid 

figure are found in the same way by multiplying each element by 
the seiuarc, cube, of its chstmee from the line or plane witn 

regarcl to which the moments are being taken 

If we divide the first, second, third, moments by the total 
volume, au i or length of the figure, we get the mean antance, mean 
square of distance mean cube of distance, of the figure from the 

line or plane Ihe mean distance of a pi me figure fiom a line m its 
plane or of any figure from a jflane, is therefore the ame as the 
ihstance of the ccntioid of the figure fiom the hue or plane 

We sometimes require the moments with regard to a line or 
plane through the centroid If is thcari i of a plane figure, and 
Nj, N,, arc its moments with regard to a line in its plane, 

the moments Mj, M^, with regarcl to a paiallcl hne through 

the centroid are given by 
M| — xNf, r:rO, 

M, — No — 2 jvNi + ;r2No Ng 


-- N, - , f 4' - 3 +(-)'- - >N, 4 

1 - N, , 
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where x — tlie distance between the two lines — Nj/Nq These 
formulae also hold for converting moments of a sohd figure with 
regard to a plane into moments with regard to a parallel plane 
through the centroid, x being the distance between the two planes 
\ line through the centroid of a plane figure (drawn in the plane 
of the figure) is a central line, and a plane tlirough the centroid of a 
solid figure is a central plane^ of the figun 

The centroid of a rect ingle is its centre, i e the point of intersec- 
tion of its diagonals 1 he first moment of a plane figure with regard 
to a line in its plane may be regarded as obt lined by dividing the 
area into elementary stnps by i senes of parallel lines indefinitely 
close together, and concentrating the area of each strip at its centre 
Similarly the first moment of a solid figure may be regartied as 
obtained by dividing the figure into t lenient iry prisms by two sets 
of parallel planes and eonccntrating tin volume of each prism it 
its centre this al^o holds for higher moments, provided that the 
edges of the elemental y strips or pi isms arc parallel to the line or 
plane with regird to which the moments aic t ikon 

33 ^oltch and Surfaces of Revolution -The sohd or surf ice 
generated by the revolution of \ plane elosed figure 01 a plane 
eontinuous line about i straii^ht line in its pl^nc, not inteisceting 
it, IS a solid of revolution or surface of revolution, the stiaight hn< 
being its axis Ihc revolution need not b( complete, but ma> be 
through any angle 

dhe section of a sohd of levolution by a plane at right mglcs to 
the axis is an annulus or a sectoi of an annulus (hg 5), or is composed 
of two or more such figures If the solid is divided into elements 
by a senes of siu h planes, and if h is the distance between two con 
secutive planes making sections such is ABDC in fig 5, the volume 
of the elf niLiit betwe eii these plani s when It is vciy small, is ap])roxi 
matcly h X \B x are PQ — h AB OP d Ihe corresponding 
eleiiKnt of the revolving figure i-> appio^im itely a rectangle of irei 
h AB and OP is the distance of the middle point of either side o^ 
the reet ingle from the ixis Heneo the total volume ol the sohd 
is M y, wliLiC M is tlie sum of the epiantities h AB OP, i e is the 
moment of the figure with regard to the axis The volume is theie- 
feire eepial to S y where b is the irca of the revolving figure , anel 
V is the distance of its centroid from the a\i 

Similarly a suifaee of revolution cm be divide d by planes it light 
ingles to the axis into elements each of whieh is apfiroxirnately a 
section of the suit ice of i right circul ir cone By uniolhng each 
such i lenient ^o) into a seetor of i circular innulus, it will be found 
that tin totil area of the iirt ice it M' 0 — I 2 U, wheic M is the 
moment of tlie ougmil euivt with regiiel to the ixis, L is the totd 
Icngtli of the origin il eui ve, uid 2 is tli< distance ol the centroid of the 
curve from the axis I iiese two the tire 1 is may be state d i'» follows — 
(1) If any pi me figure re volvcs about in extcinil axis in its jdaiie 
the volume of the solid e,enerited by tlu revolution is e cjml te) the 
proeluet of the irci of the figure and the distiiiec tiavelUd by the 
ecntre^iel of the figure 

(ii) It any line m i jdanc uvolves about an external axis in the 
plane the area of the curved surfiee gcneiited by tlie revolution 
is ee^Lial to the piofluct of the length of the line and the distance 
trivellcd by the cciitioid of the line 

these theorems were ehseovcicd by Pappus of Alexandria (r 
\ L) ^00), and were TU lelc gene r illy known bv f'ulelinus (e ad i 0 ]o) 
They are sometimes known as Guldinui> s rheorevis, but arc more 
propeily described as the Theorems of Pappus Ihe theorems 
arc of use neit only for finding the volumes or areas of soluls or 
surfiees of revolution but also, conveisely, tor finding centroids or 
centres of gravity They may be applied, for instanec, to finding 
the eentroid of a semicircle or of the irc of a semicirele 

34 Segment of Parabola — The jiuabeali affords a simple example 
of the use of infinitesim ils Let AB (fig 0) be any arc of a parabola 
and suppose we require the area of the figure boundeel by this 

arc and the chord AB 

Draw the tan eats at A and B, 
meeting at T chaw TV parallel to 
the axis of the parabola, meeting the 
aic in C anel the chord in V and 
diaw the tangent at C, meeting A1 
and B 1 in a and b Ihen (see 
PvuABOLA) TC -= CV, AV - VB, and 
ah is pirallel to AB, so that ~ Lb 
Henc( area of triangle ACB — twice 
area of tn ingle aTb Repeating the 
process with the arcs AC and CB, and continuing the repetition indch- 
nitely, we divide up the rcquiicd area and the remainder of the 
triangle AIB into corresponding elements, each clement of the 
former being double the coi responding eleme nt of the latter He nee 
the required area is double the area of the remainder of the triangle 
anel then fore it is two thirds of the area of the triangle 

The line TCV is parallel to the ixis of the parabola If we draw 
a line at right angles to ICV, meeting ICV produced m M and 
parallels through A and B in K and I , the are i of the triangle AT B 
13 JKL TV — KL CV and therefore the area of the figure lx>unded 
by AK, BI , K t and the arc AB, is 

KL i(AK -f- BL) 4 - iKL{CM ~ i(AK -f BL)} 

- JKL(AK -b 4CM { BL) I 



Similarly, for a corresponding figure KT 'BA outside the parabola, 
the area is 

^KX'(K^A + 4M'C-f I'l4 

^5 Phe LUipsc and the Ellipsoid — For elementary mensuration 
the ellipse is to be rc girded as obtained by proicctiuii of the circle, 
and the elhp oid by projection of the sphere Ilcnec the area of an 
ellipse whose axes are 2a and 2b is irab, an<l the volume of m ellipsoid 
whose axes aie 2a, 2b and ic is ^-nahe The area of a strip of an ellipse 
between two lines parallel to an axis, or the volume of the portion 
(tnistum) ot an ellipsoid between two planes parallel to a puncipal 
section, m ly be found in the same way 

30 Examples of Applications ~ the formulae ot ^24 foi the area 
of a tiape/oid are of special importance in land sun eying The 
me is u remen ts of a polygonal field or other area are usually taken 
as in § 25 (ii) a diagonal AE is taken as Uk base line, ind for the 
points B, C, D, there are entered the distances AN, AP, 

AQ, along the hisc line, and the lengths ml diiections of the 

offsets NB, PC, yn The in a is then given by the formula 

of §25 (11) 

37 The mensuration of earthwork involves ci'iimderalion of 
quadiilatcrals whose dimensions are given by special data, anel of 
pnsmoids whose sections ire 
such (juadrilatcrals In the 
ordinary case three of the four 
lateial suffices of the prismoul 
arc at right ingles to the tA\o 
ends In speciil eases two of 
th( se three lateral siirficcs are 
equally inclined to tlu third 

(I) in hg 7 let base FH = 2a, 
and let h be the distance, measured at right angles to BC, 
from the middle point of BC to AD Also, let angk ABC ~ ir — 0 , 
ingle BCD - it — (p, angle between BC and AD — ^ Ihen (as the 
difference ol two triangles) 

«caABCI)= + _ (h col ^ - a)‘ 

2 (cot \l/ — cot <p) 2 (cot ij/ 4- cot ») 

(II) If 0 = 0, this becomes 

area — 0 — (h -j- a tan 0)^ — tan 0 

tan- 0 — tan-^ ij/ 



(III) If 4, -= o, so tliat Al) IS pirallel to BC, it becomes 
irca — 2(1 h -b \(eoi 0 p cot (i>)lP 

(iv) lo find the volume of a pnsinoidal cutting with vcitieal 
t nds, iml with sides cqii illy inclined to the vertical, so thit <l> ~ 0 , 
let the v dues ol h,\l/ lor the two ends be write 


■* (a I hj eol 0 ), (a 

^ cot — col ^ ^ ' cot iPi 4- cot 0 ' 

cot 0), _ 


. (« b A 

cot — cot 0 

1 hen volume of pnsmoid 


cot i//, 

cot ipj 4- cot 
kngth X 4 - + 

”1) 


(a 


I /q cot 0), 
i h^ cot 0 ) 


tan 0 
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38 (A) Preliminary In ^ 23 the aua of i nght trapezium 
has been i xpicssed m terms of the base and the two sides , and m 

34 the IK a of a somewhat similar figure, the top having bein 
repliccd b\ an arc of a pirabola, has been expressed in terms ot 
Its base and of three Imgths whieh may ht regarded as the sides 
of two separate liguns of which it is composed Wc have now 
to consider the cxtensien of formulae of this kind to other figuies, 
and their application to the ealculation of niomi nts ind volumes 

39 The plane figures with which we are cone erne d c ome mainly 
under the description of graphs of contmuous vaiiation Let E 
and F be two magnitudes so related that whenever F has any 
V due (within ccitain limits) L has a definite coi responding value 
Let u and x be the numerical expressions of the magnitudes of E 
and F Cn ny line OX take i Ic ngth ON ecjual to \Cq md from 
N draw N P l right angles to (jX and equal to mH , G and II being 
convenient units of length Ihen we may, ignoiing the units G 
and H, speak of ON and NP as bemg equal to v nd u respec- 
tively I et KA and I B be the positions of NP corresponding 
to the extreme values of a Ihen the different positions of NP 
will (if X may have any value from OK to OL) tiaee out a figure 
on base KI , and extending from KA to LB, this is called the 
graph of E in respect of F The term is ilso sometimes applied 
to the line AB along which the point P moves as N moves from K 
to I 

To illustrate the importanee of the mensuration of graphs^ 
suppose that wc require the average value of u with regard to x 
It may be shown that this is the same thing as the mean distance 
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of elements of the graph from an axis through 0 at right angles 
to OX Its calculation therefore involves the calculation of the 
area and the first moment of the graph 

40 The pioccsscs which h ive to be performed in the mensuration 
of tigurcs ot this kind are in effect processes of mtcgiation, the dis 
tmction between mcnsuiation and integration lus m the different 
natures of the d ita If, for instance, the graph were a trapezium, 
the calculation of the area would be equivalent to finding tlie integral, 
from X ~ a to ;r — 6, of an expression of the form px q Ihis 
would involve p and q , but, for our purposes, the data are the sides 

^ q and pb + q and the base h — a, and the expression of the 
integral in terms of these data would icquire certain eliminations. 
The province of mensuration is to txjiress the final result of such an 
elimination m terms of the data, without the necessity of going 
through the intermediate preieesses 

41 Irapezettes and Briqutiteii \ figure of the kind described 

§ 39 i‘’ called a trapezetie V tiapczette may theiefore be defined 

as a plane figure bounded by two stiaight lines, a base at right ingles 
to them, and a top which may be ol any shape but is such that eveiy 
ordinate from th< bisc cuts it in one point and one point onlv or, 
alte rnativcly , it may be defined as the figure generated by an orclinate 
which moves in a pi me so Ihit its foot is always on a straight base 
to which the ordinate is at light angles, Uie length of the oidinate 
var3ang in any nianm r as it moves The distincc between the two 
straight sides t e between the initial and tlie final position ot the 
ordinite is the bnadth ol the trape/ette Any line urawii fiom the 
base, it light angles to it, and tei minated by the top of the trapezette, 
IS an ordinate ot the figure FIk tiajx-zium is a particular case 

I itlier or both ot the Ixninding e)ielinat(s iniy be zeio, the top, in 
that CISC, meets th( base at that < xtremitv Vny plane lieuic 
might be eonveitcd into an equiialent trapizette by an extension 
of the method of § 25 (iv) 

42 Ihe corrcsiionding solid figure, in its most general form is 
such as would be constructed to represi nt the relation of a m ignitude 
L to two magnitudes h ind G of which it is i function it would 
stanrl on a plane base and be comprised witfiin i eyhndiical bouiulaiy 
whose cross section miglit be of any shape We are not conet med 
with figuris ot this general kind but only with cists m which the 
base IS a rectangU The figure is such as would b( prexluecel by 
removing a piect of a rectangular prism, md is cilled i bnqt itU 
A brupiette may therefore be defined as a solid figure bounded by a 
pan ot parallel plmes, another pur of parallel planes at light anj. les 
to these, a base at light angle^^ to these four plmes (and tlu n lore 
rcetmgular), md a toi) which is n surf ice of anv form, but such Ih it 
every oidmate from the base cuts it in one jKuiit and one point only 
It may be rcgauled is generated either by a trapezetfi moving in 
a diuction at light angles to itself and changing its top but keeping 
its brt idth unaltered or by m oidmate moving so tint its foot his 
every jiossible position within a feetangulii bast 

43 Notation and Difimtton^ The orelin ite of thetrqiczctt will 
be dcnot(d by ti, ind the absci^^a of this ordinab , / e the distance 
of its foot fiom a certain fixed point or origin O on the base (or the 
base produccel), will be denofi d by i, so th it u is some function ol x 
The sides of the tnpezetle aie the bounding oulinatis their 
abscissTi being and x^^ -f H, where H is the breadth ol the 
Irjmczctte 

The ‘ mid ordinate is the ordinate fiom the middle point of the 
base, i c the ordinate whose abscissa is -f JII 

The mean ordin ite ' or average ordinate is an ordinate of length I 
such that Vil is equal to the aica of the tripezettc It therelore 
appears as a calculated length lather than as a dclimtc hne m the 
figuie (\ce})t that, if there is only one ordinate of this length, a line 
drawn through its extremity is so placed that the area of the trape 
zette lying alxive it is equal to a corresponding area below it and 
outside the tripezettc Formulae giving the area of a trapezette 
should in general also be expressed so as to state the value ol the 
mean ordinaU (§^ 12 (v), 15, 19) 

The m« <han ordinafi is the ordinate which divide the ana 
of the ti ipezette into two equal poitions It aiises mainly m 
statistics when the ordinate of the trapezette lepresents tlie relative 
frequency of occurrence of the magnitude represented by tin 
abscissa x , the m ignitude of the ibscissa com sjKUiding to tin 
mediui oidinitc is IIku the median value of x 

Ihe ' central ordin ite ' is the ordinate through the centroid of 
tlie trapez< tte (§ ^2) Ihe distance of this ordinite from the axis 
ol u (i e from a hne dnwn through O parillel to the ordin itc s) i:^ 
equal to the mean distance (§ ^2) of tlu trape/itte from this axis 
moments with regard to the eenlt d oidmate nro tlurefoic sometimes 
described m statistics as ‘ moments about the mean ” 

The d ita of a trape/ette an usually its breadth and eitlur tlic 
bounding orduiatis or the mid-ordinates of a senes of minor traix; 
zette b or strips into w hieh it is divided by ordin ites at ci]inl distances 
If there ire m of thi se strips, and if the breadth of cieli is //, so that 
H = tnh it IS convinient to write r in the form x^^ -f- dh, and to 
denote it by \g, the conespondmg value of m being The data are 

then eitlu 1 the? bounding ordinates Mq, q of the strips, 

or their mid ordinates ^ 

44 In the case of the briquette the position of the foot of the 
ordinate w is expressed by eo ordinates x, v, referred to a pair of axes 


parallel to a pair of sides of the base of the briquette If the 
lengths of these sides are H and K the co-ordinates of the angles 
of the base — t e the co-ordinates of the edges of the bnquette — are 
(*o Vo). (*o+H, Vo), K. Vo+K). and (v„ + H, y^+K) 

The bnquette may usually be regarded as divided into a senes 
of minor briquettes by two sets of parallel planes, the planes of each 
set being at successively e(|ual distances If the planes of one set 
divide it into m slabs of thickness h, and those of the other into n 
slabs of thickness h, so that H = tnh K ^ nk, then the values of 
X and of y for any ordinate may be denoted by x^-^dh and yQ-^-eph, 
and the length of the ordinate by ud, <f> 

The data are usually the breadths H and K and either (1) the edges 
of the minor bnqiiettes, viz Uq ,, , or (11) the 

mid -ordinates of one set of parallel faces, viz Uq^^, 

Wj ^ or ttx 0, 1, , or (ni) the ‘ mid ordinaics 

p P minor briquettes, ? e the ordinates 

from th( centres of tluir basts 

A plane parillel to cilhci ^air of sides of the briquette is a 
‘'principal plane" The ordinate through the centroid of the 
figure is the ' central ordinite 

45 In some coses the data for a tr ipczettc or a briquette are not 
only ceitiin ordinates within or on the boundaiy of the figure but 
also otht rs forming the continuation of the scries outside the figure 
For a trapezette for instance, they may be w _2) w_i, Uo, U\ 
u„t 19/1 + 1 W;/i t , , where denotes the simc function of 

x~~ Iq + dh, whether eh lies between the limits o uid H or nut 
These eases are inipt)i1cint as enabling simpler formulae, involving 
central diilcrencts, to b# used (^ 7O) 

40 Ihc area of the trapezette, me isured from the lowei bounding 
ordinate up to the ordinate conespondmg to any value of x, is some 
function of x In the notation of the integral calculus, this aiei is 


equal to / udx, hut the notation is inconvenient, since it implies 

a division into infimttsimal elements, which is not essential to the 
idea of an aiea It is thtieforc better to use some indc pendent 
notation, sueli as A, u It will be found convenient to denote 

<f>(b) — <p(a}, where <p(r) is my function of x, by 

area of the trapezette whose bounding ordinates are ^t^d may 

then be denoted by |^A;, or j^A^^ instead of 


In the same way the volume of i bnquette between the planes 
X Xq, V )q, X — a, y — b may he denoted by 




47 The statement that the ordinate n of a trapezette is a function 
of the absciss i x, or that u = f[x), must be distinguished from 
n = f(\) as the eijuation to the top of the tiapezette 

In elementary geometry we deal with lines and curves, while m 
mensuration we deal vMth areas bounded by these lines nr curves 
Ihe cinle, for instance, is regarded geometrically as a line described 
in a partiinlar way, while from the point ot view of mensuiation 
it IS a figure ol a particular shape Similarly, analytical plane 
geometry deals with the curve described by a point moving in a 
particular way, while analytical plane mensuration deals with the 
figure generated by an onlinate moving so that its length vanes in 
a pailicul ir manner depending on its position 

In the same way, m the ease of a figure in three dimensions, 
analytical geometry is concerned with the form of the surface, while 
analytical mensuration is concerned with the figure as a whole 

48 Represintatatxon of Volume by Iria — An import int pi me 
graph IS tint which lepresents the \olume of a solid tigure 

Suppose th it we take a pair of parallel plant s, such that the solid 
(xtends from one to the other of these planes Ihc section by any 
intermediate parallel plane will be called a cross section ‘ 1 he 

solid may then be regarded as gc nerated by the cross section mo\ ing 
I parillel to itself and changing its shape, 01 its pt sition with rcgaid 
I to a Itxed axis to whieli it is always perpendicular, as it moves 

If the area of the cross section, m every position, is known in 
terms of its distance fiom one of the bounding planes or fiom a fixeci 
plane A parallel to them, the volume of the solid can be exprcsstcl 
m terms of the area of a trapezette Let S be the area of the cross 
section at distance x from the plane A On a straight line OX in 
any plane take a point N at distance x from O, and draw an ordinate 
NP at right angles to OX and equal to S//, where I is some fixed 
length (e g tho unit of measurement) If this is done for every 
possible value of there will be a senes of ordinates tracing out a 
trapezette with base along OX The volume comprised between 
the cross section whose areSf is b and a consecutive cross section at 
distance 0 from it is ultimately S0, when $ is indefinitelv small , 
and the area between the corresponding ordinates of the tiapezette 
IS (S/l) 0 -= Sei// Hence the volume of each ekment of the solid 
figun IS to be found by multiplying the area of the correspond 
ing element of the trapezette by /, and tlierefore the total volume is 
/ X area of trapezette 
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The volume of a briquette can be found in this way if the area 
of the section by any piuicipal plane can be expressed m terms of 
the distance of this plane fioin a fixed plane of the same set The 
result of treating this area as if it were the ordinate of a trapezette 
leads to special formulae, when the data are of the kind mentioned 
in § 44 

49 (B) Mensuration of (graphs of Algebraical Functions — Ihe 
first class of cases to be considered comprises those cases in which 
u 19 an algebraical function (i « a rational integral algebraical func- 
tion) of Xy or of X and y, of a degree which is known 

50 The simplest case is that in which u is constant or is a line ir 
function oi Xy i e is of the form px q Ihe trapezette is then a 
right trapezium, and its area, if m = /, is ^h(uQ «,) or hu^ 

51 The next case is that in which m is a quadiatic function of x, 
t e IS of the form px^ -j- qx r The to,i is then a parabola whose 
axis IS at right angles to the base , and the area can therefore (§ 34) 
be expressed in terms of the two bounding ordinates and the mid 
ordinate If we t ike these to be u^ and and Wj, so that m = 2, 
we have 

area — f- + wj = ^ 4*^ ^ ^i) 

Tins is ^impson*s formula 

If instead of Wy, Wj, and Wj, wc have four ordinates Wy, W], u^y and 
Mj, so that m — 3, it can be shown that 

area %h{uQ 4- 3^, f ^u^ 4- M3) 

This IS Simpson* s second formula It may be deduced from the 
formula given above Denoting the are is of the three strips by 
A, B, and C, and introducing the middle ordinate we can express 
A4-B,B |-C,A 4 -B 4 -C, and B in terms of Wy, Mj, m,, Wg, 
M3, Uy, u-^y u^ ind u^y u^y Mg respectively Thus we get tuo expressions 
for A h B 4- C , from which we can eliminate M| 

A trapezette of this kind will be called a paraholtc trapezette 

52 Simpson s two formulae also apply if u is of the form px^ 4- 
qx^ 4- zv 4" s Generally, if the area of a trapezette for which u is in 
algebraicM function of x of degree in is given correctly by an expres 
Sion which IS a linear function of values of u representing ordinates 
placed symmetiically about the mid ordinate of the trapezette 
(with 01 without this mid ordinate), the same expression will give 
the area of a trapezette foi which u is an algebraical function of x of 
degree zn 4- i This will be seen by taking the mid ordinate as the 
ordinate for which x — o, and noticing that the odd powers of x 
introduce positive and negative terms which balance one another 
when the whole area is taken into account 

5 5 When M IS of degree 4 or 5 in r, we requiie at least five ordinates 
If m = 4, and the data aie My, Mj Mj, Mj, we have 

area — + 3 ^Mi 4' 4- 32M3 4- 7M4) 

hor functions of higher degrees m x the formulae become more 
complicated 

54 Ihe general method of constructing formulae of this kind 
involves the use of the integral calculus and of the calculus of finite 
differences The breadth of the trapezette being mA, it miy be 
shown that its area is 


where 

successive differential coclTicients of m with regard to x , the senes 
continumg until the dilferential coefhcients vanish There are two 
classes of cases, according as m is even or odd , it will be con- 
vement to consider the ra first for those c ises in which the data are 
the bounding ordinates of the stiips 

(I) If m is even, u ^,^ will be one of the given ordinates, and vo 

can express h^Uy^^y in terms of and its even central 

differences (see Differencls, Calculus of) Writing m — 2 p , and 
grouping the coefficients of the successive differences, nc shall find 

area = 2ph [up 5 ®Mij 4- b^up 4- 

V 0 360 

I5I20 ^ j 

If M IS of degree 2/ or 2/ 4- i m at, we require to go up to so 
that m must be not less than 2/ Simpson s (first) formula, for 
instance, holds for / — i , and is obtained by taking p ^ i and 
ignormg differences after b^up 

(II) If m IS odd, the given ordinates are Wy, 

Um We then have 

area = 4. 

3^-j47»n4 + i8i3m-!- 4725 - \ 

967680 /> 

denote . j + «j„ + j), . j + 


1 + 

1920 


3225OO 


A 


" . m^h^ur' 4- 

92897280 i 

denote the values for r _= x^/u of the 


Simpson's second formula is obtained by taking 
m = 3 and ignoring differences after 

55 The general formulae of § 54 {p bemg rejilaced in (1) bv \m) 
may in the same way be applied to obtain formulae giving the area 
of the trapezette m terms of tlie mid oidinates of the strips, the 
senes being taken up to or at least, where u is of 

degree 2/ or 2/ 4- i in x iKus we find from (1) that Simpson's 
second formula, for the case where the top is a paralx)la (with axis, 
as before, at right angles to the base) and there are three strips of 
breadth A, may be replaced by 

area ===: iH^u^ + 2m f 

This might have been deduced directly fiom bimpson's first formula, 
by a senes of eliminations 

50 Htncc, for the case of a parabola, wc cm express the are<i 
in terms of the bounding ordinates of two strips, but, if vve use 
mid ordinates, we require three strips, so th it, in each case, 
tlircc ordinates are required Ihe question then anses whether, 
by removing the limitation as to the position of the ordinates, we 
can reduce th< ir number 

Suppose that in fig 6 (§ 34) we draw ordinates QD midway between 
KA and MC, and RE midway between MC and LH meeting the top 
m D and E (fig 8), and join I)E, meeting 
KA, LB, and MC in H, J, and W Then it 
may be shown that DE is parallel to AB, and 
that the area of the figure betvieen chord DE 
and arc DE is half the sum of the aicas DHA 
and EJB Hence the area of the light tra- 
pezium KIIJL is greater than the area of the 
trapezette KACBI 

If we weic to take Ql) and RE closer to MC, 
the former area would be still greater If, on 
the other hand, wc were to take them very 
close to KA and LB respectively, the area of 
the trapezette would be the greater There 
is therefore some intermediate position such 
that the two areas are equal t e such that the area of the trapezette 
IS represented by KL i(^i> 4~ RL) 

lo find this position, let us write QM =r MR sr- d KM. Ihen 
WC ^ VC, VW - (i ~ e‘')\c\ 

curved area ACH — ^ of parallelogram ATGB — §KL VC , 
parallelogram AHJB - KL VW -= (r - O KL VC 
Hence the areas of the trapezette and of the trapezium will be equal 

I - 9 = g, 9 _ 1/^/3 

This value of 0 is the same for all parabolas which pass tlirough D 
and E and have their axes at light angles to KL It follows that, 
by taking two ordinates in a certain position witli rcgird to the 
bounding ordinates, the aica of any parabolic trapezette whose top 
passes through their extremities can be expressed in terms of these 
ordinates and of the breadth of the trapezette 

The same formula will also hold (^ 32) for any cubic trapezette 
through the points 

57 This IS a particular cast of a general theorem, due to Gauss, 
that, if u IS an algebraical function of x of degree 2p or 2 p i, the 
area can be expressed in terms of p f i ordinates taken in suitable 
positions 

58 The Prtsmotdal Tormula — It follows from §§ 48 and 51 that, 

if V IS a solid figure extending from a plane K to a parallel plane L, 
and if the area of every cross section parallel to tnese planes is a 
quadratic function of the distince of tlie section fiom a fixed plane 
parallel to them, Simpson s formula may be aj jilicd to find the v^olume 
of the solid If the areas of the two ends in the planes K and L are 
Sy and and the area of the mid section (/ e the section bv a plane 
parallel to these planes and midway between them) is S^, the volume 
is iII(bo 4- 4- S ), where H is the total breadth 

This formula applies to such figures as the cone, the sphere, the 
elhp Old and the pnsmoid In the case of the sphere, for instance, 
whose radius is R the area of the section at distance x fiom the 
centre is 7r(R^ - x^) which is a quadratic function of x the values 
of Sy Sj, and are respectively o, irR^, and o, and tlie volume is 
therefore | 2R 47rR® — 

To show that the area of a cross section of a pnsmoid is of 
the form av- h Av 4- r where x is 
the distance of the section from 
one end we may proceed as in 
§27 In the case of a p> 1 amid , of 
height h, the area of the section 
by a plane parallel to the base 
and at distance x from the \ ertex 
lb clearly x^/h^ X area of base 
In the case of a wedge with 
parallel ends the ratio x^fh** is re- 
placed by xjh For a tetrahedron, 
two of whose opposite edges are 
AB and CD, we reqmre the area 
of the section by a plane parallel to AB and CD Let the distance 
between the parallel planes through AB and CD be h, and let a 
plane at distance x from the plane through AB cut the edges AC, 




where 

my 
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BC, BD, \D, in P, Q, R, S (fig 9) Then the section of the pyramid 
by this plane is the parallelogram PQRS By drawing Ac and 
\d pardltl to BC and BD, so as to meet the plane through 
CD in c and d, and producing Ql and Rb to meet Ac and Xd in q 
and fy we see that the area of PQRS is (x/h — x-^/h^ X area of 
cC Dd y this also is a quadratic function oi x 1 he proposition can 
then be established for a pnsmoid generally by the method of § 27 (iv) 

I he foimula is known as the pnsmotdal formula 

59 Momenh — bincc all points on any ordinate are at an equal 
distaiiLL from the axis of m, it is ca ily shown that the first moment 
(with regard to this axis) of a trapc/ctte whose ordinate is u is cqiiil 
to the ana of a traperette whose ordmitc is xUy and this area can 
be found by the metnods of the preceding sections m eases where w 
IS an algebraical function of x Ihe formnlat can then be applied 
to finding the moments of certain volumes 

tn the case of the parabolic trapczetti , for instance, xu is of degree 
3 in Xy and therefore the first moment is ih{x^jit(y ^ 4 xu) 

In the cas'^, therefore, of any solid whose cross section at distince x 
from one end is a quadiatic function of r, the position of the cross 
section through the centroid is to be found by determining the 
position of the centre of gravity of {)»rticlcs of mas'^es proportional 
to by, S,, and 4S, placed it tlie extremities and tlic middle of a line 
drawn from one end of the solid to the other The centroid e>t a 
hCiiiispheie of laelius K, for instincc, is the oanie as the centroid 
of particles of masses o, irR-, ind \ placed at the extremities 

and the middle of its axis, t e the centroid is at distincc Jit from 
the [)lanc lace 

60 Ihe method can be extended to finding the second, third 

moments of i ti ipezette with regard to the axis ol u \l u is in 
aigt braical function of x of dcgice not exceeding p, and if the area 
of a trape/ett , for which th< ordinate v is of degree not exceeding 
p I (], ma\ be u ^pressed by a formiili | A,t;i -f the 

^th moment ol the trxpczette is Ay;ry«'2iy 4 A^Vi^/q -f 

and the me \n v iliie of x<^ is 

^ Aj'Vj''li| 1 4 ^>nXffSU,„)l{KQUQ |- 4“ I ^m^m) 

The calculation ot this last expression is snnphfaed by noticing Riat 
we lie only concerneel with the mutual ratios of Ay, A^, and of 
My, Mj, , not with their ictual v dues 

Oi ( uhature of a Hrujuette — io extend these methods to a bn 
epiette, where the ordinate u is an algebraical function of x and y, 
the axes ol x and of r being parallel to the sides of the bisc, we 
consider that the area of v section at distanvc x from the plane ;r = o 
IS expressed in terms of the oidinates in which it intersects the senes 
of planes, [laialld to y — o, through the gueii oidinites of the 
biiqiiettc (§ 44) and that the aica of the section is then n presented 
by the ordinate of a trape/ette Ihis ordinate will be an al^ ebiaical 
function of Xy and we can again apply i suitable formula 

Suppose, for instance, that u is of degree not cxcceehng ^ in Xy ind 
of degree not exceeding 3 in v, t e tint it contains terms in xW 
x'^y^y xh^y &c and suppose that the edges pariUcl to which x and v 
are measured are of lengths 'ih and 3A:, the brujuette bting divided 
into SIX elements by the plane ~ ;«ry -| h and the jdancs y = to + 

V — )y iky xnd that the 12 oidinitcs forming the edges of these 
SIX eknifnts aie guen Ihe areas of the sides for which v - t„ and 
;r — ty f zhy and of the ‘eetion by the plane ;r =- ry 4- //, may be 
found by Simpson's second formula call these Ay and Ao, and A, 
Ihe mi a of the section by a plane it distance x from the edge 
X — Xq is a function of x whose degree is the same as that of u 
Hence Simpson's formula applies, and the volume is JA(/ly I 4/1,4- 

AJ 

The process is simplified by writing down the general formula 
first and then substituting the values of u 1 he formula, in the 
above ease, is 

3«0.i t- 3"o..+ “o.s) I 4 x liA(“i oH ) + + )}, 


where de notes the ordinate for which x 
The result is the s ime as if w e multiplied 

iA(Vn H- I 3" +*’ 1 ) l>y iA ('<0 H 4«i ,4 

4- M>), and then replaced M^t/y, Myii^, 


Vy 4- 0A, y _ y„ 4- <f,/t 


by Uq, 


1 he multiplication is 


4 

12 

12 

4 


shown in the adjoining di igr im the 
factors ^ and ^ are kept outside, so that 
the sum Wo,o-f*3Wo,i I + 4«oo l- 
can be calculated before it is multiplied 
by \h 

62 Hie above is a particular case of a general principle that 
the obtaining of an expression such as \h{uQ 4- 4^^ 4- wj or 
p(Vn 4- 4“ f is an operation perfoimcd on Wy or Vy, 

and that this operation is the sum of a number of operations 
such as that which obtains \hUfy or jJAi',, The \olumc of the 

briquette for which m is a function of x and y is found by 

the operation of double integration, consisting of two successive 
operitioiis one being with regard to Xy and the other with regard 
to y, and these opt rations may (in the cases with which we 
are concerned) be performed in either order Starting from any 
ordinate the result of integrating with regard to x through a 
distance 2h is (in the example considered in § bi) tlic same as the 
result of the operation J/i(i 4“ 4E 4 E*), where E denotes the 

operation of changing x into x h (ste Differences, Calculus 


of) 1 he integration with regard to v may similarly (in the particular 
example) be replaced by the operation j^(i 4- 3E' 4- 3^'^ 4- 
where E' denotes the change of y into y + A The result of per- 
forming both operations, in order to obtain the volume, is the result 
of the operation dcnoteil by the product of these two expressions, 
and in thi> product the powers of E and of E' may be dealt with 
according to algebraical laws 

1 he methods of 59 and bo can similarly be extended to finding 
the position of the central ordinate of a bnquette, or tlie mean 
tlistancc of elements ol the brKjuctte from a principal plane 

03 (C) Mensuration of Graphs Generally — ^We ha\e next to 
consider the extension of the preceding methods to cases in which u 
is not necessarily an algebraical function of or of a and y 

Ihe general principle is that the numerical data from which a 
particular result is to be deduced arc in general not exact but are 
given only to a ccitain degree of accuracy this limits the accuiacy 
ol the result and we can therefore icplace the figure by another 
figure which coincides with it ipproximately, provided that the 
further inaccuracy so intioduccd is comparable with the original 
in iccuracics of measurement 

1 he relation between the in iccnracy of the data and the additional 
inaccuracy due to substitution of anothci figure is similar to the 
lelation between the in iccuiacits in mensuration of a figure which 
IS supposed to be of a given form (§ 20) Ihe volume of a frustum 
of a cone, for insbincc e in be expressed in tcims of ccitam magni- 
tudes by a ccitain formula but not only wall there be some error in 
the measurement of these magnitudes, bi t there is not any material 
figure which is in exact cone Ihc formula n ly, however, be used 
if the deviation fium conical loim is rclitively less than the 
crrois of measurement llic ce)ndilions ire thus simila-r to those 
which arise in interpellation {q 71 ) The data are the same in both 
e isLs In the case of a trajie/ettc, for instance, the data are the 
magnitudes of certain ordinates tlie jjioblern of interpolation is to 
determine the values of intermediate ordinates, while that of men- 
suiation IS to determine the are i of the liguie of which these aie the 
ordinates If, as is iisii illv the ease, the oidimtc throughout each 
strip of the Irapezeltc can be expressed ajipioximately as in algc- 
briieal function of the abscissa, the application ol the mlegial 
calculus gives the area of the figuu 

b4 Ihcre are three classes e)f cases to be considered In the ease 
of mathematical functions certain conditions of contmuit} are 
sitisfied, and the extent to which the value given by any i)iitieular 
formula elitlers fiom the tiue value may be estimated within certain 
limits the mam inaeeuiacy, in favouiable cases, being diu to the 
fact that the numerical data arc not absolutely exact In physical 
and mechanical applications, where concrete measurements are 
involved, there is, as ))ointed out in the preceding section, the 
aelditional inaccuracy due to want of c' ictncss in the figure list 11 
In the case of statistical d ita there is the Inithtr diliiculty th it there 
IS no real continuity, sinie we are conctincd with a finite number 
of in<lividuals 

Ihe ])ioper treatment of the deviations from mathematical accu 
racy, m the second and third ol the above classes of eases, is a 
special matter In what follows it will be assumed that the condi- 
tions ot continuity (which imply the continuity not only ol 74. but 
also of some of its ehlltrtntial coclf cients) ne satisfied subject to 
the small eiiois in the \ dues of u actually given the limits ot these 
errors being known 

t>5 It IS only ncctss iry to consider the trapeze tte and the briquette, 
since the cases which occur m practice can be reduced to one 01 othc r 
ot these foinis In each case the data arc the values of certain 
equidistant ordinates, as described m 43-45 The terms quad- 
rature-formula and cubature- formula are sometimes restricted to 
formulae for expressing the area of a tiapezette, or the volume of 
a bnquette, in terms of such data Thus a quadrature-formula 
is a formula for expressing [A^ u] or yudx in terms of a series ot 
given values of while a cub ilure formula is a fornnil i for express- 
"IK [['a.,. «]] or f fudxdy in terms of the values of u for c( rtain values 
of X in combination with ceitain values of y , these values not 
necessarily lying within the limits of the integrations 

6b There ire two principal methods The first, which is the 
best known but is of limited application, consists m replacing each 
sticccssivc portion of the figure by another figure whose ordinate 
is an algebraical function of a or of a and y, and expressing the area 
or volume of this latter figure (exactly or approximately) in terms of 
the given oidinates The second consists in taking a^comparatively 
simple expression obtained m this way, and introducing corrections 
which involve the values of ordinates at or near the boundaries of the 
figure The various methods will be considered first for the trapez 
ette, the extensions to the bruiuette being only treated briefly 

67 7 he Frapezoidal Bute — The simplest method is to replace the 
trapeze tte by a senes of tr^ezia If the data are Wf,, w,, 
the figure formed by joining the tops of these ordinates is i trapezoid 
whose area is A(Jmo + «! -f- 4- -f- Tins is 

called the trapezoidal or chordal area, and will be denoted by Cj If 
the data are Um - we can form a senes of trapezia by 

drawing the tangents at the extremities of these ordinates, the sum 
of the areas of these trapezia will be/i(Mj^4-Wj+ 

This IS called the tangential area, and will be denoted by Tj The 
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tangential area may be expressed in terms or chordal areas If we 
write for the chordal area obtained by taking ordinates at 
intervals then T| === 2C^ — Cj If the tr ipezette as seen from 
above, IS eveiy where convex or everywhere concave, the true area 
hes between C, and Tj 

68 Other Rules for Trapezeiies — Ihe extension of this method 
coiibists in dividing the trapezettc into minor trapezettes, each 
consisting of two or more strips, and replacing each of these minor 
trapezettes by a new figure, whose ordinate v is an algcbiaieal 
function of v , this function being chosen so that the new figure sh ill 
coincide with the original figuie so far as the given ordinates arc 
concerned I his means th it, if the minor trapezette consists of h 
strips, 0 will be of degree k or k — i in ;v, aeeording as the data are thi 
bounding oidinitcs or the mid-oidinates If A denotes the true 
area of the oiiginal tr ipezette, and h the aggregate area of the 
sulistituted figures, we have A B, where :Os denotes approximate 
equality The vilue of B is found by the method-* of §§ 49 
d he following are some examples 

(I) Suppose that the bounding ordinates are given, and that rn is 
a multiple of z Then we can take the strips m pairs ind treat each 
p III as a pirabolie trapezette Applying Simpson’s formula to (neh 
of these, w( have 

A^ yi(M„ -f + ^2) + h «4) i 

- -f- + 2^2 H- 4M3 4 - 2M4 1 1 2//,, ^2 1 4 ' V, 1 

dins is ^impson*’i rule 

(II) Similiily, if m is a multipU of the repeated application of 
Simpson s second formula gives Simpson 9 second rule 

A ih{n^ -f -f 32/2 -h 2 U^ { 3W4 4 - r 4 + - 3 4 

3W/« 2 h - 1 h 

(ill) If mid-ordmates are given, and n is a multipk of ^ tin 
repeated I ap])hcation of the formula of § 55 will give 

A _ 1 - 4 - 3 ^<ft t i I- 2 U,n- ^ f- ;) 

6g Ihc joimulae become complicated when the number of stiips 
in each of the minor tiapezettcs is laigc I he method is then modified 
by icplaeing B by an expression whicli gives the irc is of the sub 
btituted hgurts a]>proKim itely This mtiodiiee-* a fui ther in icciir u v 
but this latter miy be negligible m compirison with the main 111 
aciuracKs alrcidy involved (el 20 (in)) 

Suppose for instance., that m — 0, ind that we consider the 
trapezette is a whole the elata being the bounding ordinates 
Since theje irc seven of these, v will be of elegrcc 0 in ;r and we shall 
have («^ 54 (1)) 




If we replace m this expression by the method of 

§ 08 gives 

A -cs i%h{uQ I 5 ?b f «2 i- 1 n^ 52^, | u^) 


the expression on the nght-hind side being an approximate expies- 
sion for B, and dilhnng from it only by d his is Weddle 9 

rnli If m is a multiple of 0 we ein obtain in cxpiessiem lor \ by 
applying the rule to eich group of six ships 

70 Some of the lormul le obt lined by the above methods can 
be expressed moie simply m terms of chordal or tangentiil ire is 
taken in vaiions ways ( oiisider, for example, Simpson’s rule 
(§ 68 (1)) The expression for A can be written in the form 
i- 4- W 2 4- W 3 4- + _ 2 f , 1 Jw,„) - 

W 4 4- 4" Ww - 2 h- JM;;/) 

Now, if p is any factor of m, there is a senes of equidistant 
ordinates 2</, , md the chordal are i as 

determined by these ordinates is 

ph{\u^^ f «/ 4- 4- I U,n p 4 4Wm), 

which may be denoted by C/ With this notition, the area as 
given by Simpson s rule may be written in the form -- or 
Cl 4- ii (Cl — CJ Ihc following are some examples of formulae of 
this kind, in terms of chordal areas , 

(I) m a multiple of 2 (Simpson's rule) 

Azxi(4C, 1 yCj-CJ 

(II) m I multiple of ^ (Simpson's second rule) 

A J( 9 Ci — Cg) ^ Cl 4- 4(Ui — C 3 ) 

(ill) w a multiple of 4 

A ^ 4 ^- (64^ 20C2 C4) ( j 4 “ f (Ui C^) — ^4) 

(iv) m a multiple of 6 (Weddle’s rule, or its repeated application) 

A 4 (i 5 C, - 6 C 2 4- C,) ^ C, 4 - 4(C, - Co) - - C 3 ) 

(v) m a multiple of 12 


\ ^(56C, - 28C3 -h 8C0 - Cj) 

- C, 4- 1 - C 2 ) ~ 1(63 - Q 4- MC, 




Ihcre arc similar formulae in terms of the tangential areas T,, 
dj, I3 Thus (lu) of § 68 may be written A=0! ^(gT, — Tg) 

71 The general method of constructing the formulae of § 70 for 
chordal areas is that, if p, r , are k of the factors (including i) 

of w, we take 

A PC;, + QQ 4- RC^ 4- 


where P, Q, R, satisfy the k equations 


R 4 ‘Q 4 -R 4 " 

4 - 4 * Rr" 4 - - o, 

+ W + R^' + o, 

ppat- 2 ^ 4. ~ 2 O 


Ihe last k — I of these equations give 

I/P i/Q iJR -pH/^-q){p^ 

q-(qi-p)‘)[p -r‘) r (r - p^{r - q ) 

Combining this with the first equation, we obtain the values of 

g, R. 

The same method applies for tangential areas, by taking 
Azbl>r;, 4 -Ql^ f Rd. 4 - 
provided that /?, q, r, are odd numbers 

72 The justification of the alxivc methods lies in certain properties 
of the series of successive difierenecs of u Ihc fundamental 
issumption is that each group of strij^s of the trapc/ettc may be 
replaced by a figure for which differences of u, above those of a 
ecitain oreltr, vanish (§54) Ihc legitimacy of this assumption 
and of the further assumption which enables the area of the new 
figure to be exjiressed by in approximate formula instead of by an 
exact foimula, must be venlicci in every case by reference to the 
actual elillcrences 

73 Correction by Means of Lxheme Ordinates —The preceding 
methods, though apparently simjilc, are ojien to v inous objections 
m practice, such as the following (1) The assignment of different 
coUficRiits to dificrcnt ordinates, and even the selection of ordinates 
for the jiuipose of finding C^, C^, &c (§ 70), is troublesome (11) Ihis 
assignment of difftnnt coefficients me ins that different weights are 
given to different oulinates and the lelitnc weights may not 
agree with the relative iccuiacies of me isiirement (111) Different 
formulae h ivi to be ad()})ted for different values of m the method is 
there foie unsuitiblc for tlic constniction of a table giving successive 
value -> of the ana up to suecessivi ordinates (iv) In order to find 
what formula may be applied, it is necessiry to take the successive 
dilleieiiees of u and it is then just 1 eas>, in most cases, to use 
i formula which directly invoJies thise dilfercnees and therefore 
shows the degree of accuracy of the apjiroximation 

Ihe alternitivc m, thod, therefore, consists in taking a simjile 
formuli, such is the trajiezoidal rule, and correcting it to suit the 
inutuil relations of the differences 

74 lo lilustiate the method, suppo-^e lint we use the choreial 
irta Cj, anti that the tia})ezettL is in f let jiiiabohe The difference 
between Cj and the tru- area is made up of a senes of areas bounded 
b> chords and aies this difftrencc becoming less as wc subdivide 
tlie figure into i greater number of stnjis 

1 he 1 let th it Cj docs not give the li lu area is due to the fact that 
in passing from one cxtremitv of the top of any stiip to the other 
extremity the tuigciit to the traj^ezette 
ch ingcs its dnection We hive then fore 
in tlie fust j>lace to see whether the 
difference can be expressed jn term-* of the 
diicctums of the tangents 

Let KABT (fig 10) be one of tlie stiqis, 
of breadth h Draw the t mgents at A and 
B meeting at 1 ind through 1 draw a 
line jiaiallel to KA and LB, meeting the 
arc AB in C and the chord AB in V 
Diaw AD and BL pe rpcndicul ir to this 
line, and DF and TG pe rpcndicular to f B 
Then AD — EB — \h, ind the tiianglea 
AVD and BVE are equal 

The arei of the trapezette is less (in 
fig 10) than the are i of the trapezium KABL by two thirds of the 
aiea of the tn ingle A I B (^ 34) This latter area is 
aBTE A\TD aBTG aATD =. JA 2 tin GTB ~ tan DAT 
Hence, if the angle which the tange nt at the extremity of the ordinate 

makes with the axis of x is denoted by we have 

area from iZg to = \h(u^ 4* — tan i//g), 

„ 24 , to M2 -= \hlu^ -f M2) - TV**(tan — tan i/^j), 



, M,„_i to Ufn — 4- Ww) — ^A2(tan — tan 

and thence, by summation, 

A — Cl — Ti5A'^(tan tj/m — tan rpQ) 

This, in the notation of §§ 46 and 54, may be written 

Since h = H/w, the inaccuracy in taking Cj as the area vanes as 
ifm^ 

It might be shown in the same way that 

A - Tj 4- MHtan - tan = T, 4- [a*-']”? 

75 The above formulae apply only to a parabolic trapezette. 
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Their generalization is given by the Euler-Maclaurin formula 
A = tidx Cj + f 7^^ hHi'" — + 

- 'Y^Zx"' 

and an analogous formula (which may be obtained by substituting 
\h and for h and Cj in the above and then expressing fi as 
2 Cj - C.) 

n4Ws.i4TA"«‘''‘H 

To apply these, the differential coelhcicnts have to bi expn ssed in 
terms of differences 

76 If we know not only the ordinates w,, or Wj, , 

but also a sufficient numbtr of the ordinates obtained by continuing 
the scrus outside the trai)czette, at both extremities, we can use 
central difference formulae, which are by far the most convenient 
The formulae of § 75 give 

C,+a[- + f jAWoh/**’"- 

A= T, + Aj^A8i«— 4,W«8“«- 

77 If we do not know values of u outside the figure, we must use 
advanemg or receding differences. The formulae usually employed 
are 

A =Ci + A 1 1^ A«o A-Mq + A^ o 1 1 0 + 

4 ~tVA W;,i 71 ^ a h 7*ArA ^fn t^A "1“ 

A=Ti+A|-5>,Aui + ,»,A*t<v-5W(iA»«H - 

“A A Mjyi_ a'* A “Uftt- ^ jf? o'V^ "'Wm - 5 "i" AVa A ^ j 

where A, A^, have the usual meaning (Aw^ — — Uq, Aht^ 

AMj — AMfl) )» A', A", denote differences read back- 
wards, so that a'u,^ — — ti,„, A'hi„, = w — 2w,«_j -f 

The calculation of the expressions m brackets may be simplified by 
taking the pairs in terms from the outside , / e by finding the 
successive difkreiiccs of -f- u,„, u^-\- u >1-^ , or of 

-b 

An alternative method, which is in some ways preferable, is to 
complete the tabic of dilferenccs by repeating tlic differences of the 
highest order thit will be taken mto account (see iNrKKPoLAiioN), 
and then to use central-difference formulae 

78 In ortlcr to find the corrections in respect of the terms shown 
in square briekcts in the formulae of ^ 75, ccitain ordmaics other 
than those used for Cj or Ij are sometimes found specially Far- 
tnefUier’s rule^ for mstance, assumes Uiat in uklition to w^, 

Wv#- A, we know u„ and and and Um — are taken 

to be equal to J/jm'q and ^/lu respectively Thi^ methods are 
not to recommenfled except in special eases 

79 By replacing A iiM 7^ by 2A, 3/t, and eliminating A-m', 

, we obtain exact formulae corresponding to the ip 
proximate formulae of § 70 The following are the results (for the 
formulae involving chordal aie^s), given in terms of differential 
coefficients and of central differences They are not so convenient 
as tlie formulae of § 76, but they serve to indic ite the degree of 
accuracy of the approximate formulae The expressions in squaic 
brackets arc in each case to be taken as relating to the extiemc 
values V ~ r„ and r — t,„, as in 75 and 7b 

(1) A = i(4<-.-CJ + [-aoAV"+,A 5A'’«'-.4J»6 AVi' f ] 

= 1(4^1 -C} |-A[-lJi,M8’H4+, Vl5/l4S'«-„„‘,''3„„;[4!rM+ ] 

(U) A=J(9ti-Q-r[— A*'44"'+35nA*'<''-i»Viit,AV‘' + ] 

=«K9C,-C,) + A[- jV«8’«+Tf}Tr/*8“«“«VA5/‘8’«+ ] 

(ui) A=,>,(64C i-aoCj+Cj) l-[ ] 

=*A(64t,-4<>C„+C«) (-A[-,irMe^ + iW.M8'M- ] 

(IV) A^A(r5C,-6(. I-C,) fr-,UA''M’'+.4’.5**««''“~ ] 

- A(*5Ci — 6C3 I C i)+A[ — j 1 i,/ 48''« f-iroW«^8''M— ] 

(V) A-*(56C,-28C5+8C ,-C4) + [-„',o*®«'"+ j 

— (56C, — 28 C^f 8Cj— C4)+A[ — 5 iVir/<8’K + ] 

The general expression, if p, q, r, arc A of the factors of m, is 

A = pen QC, + RC, + + [( - + 

111 I”'. 

where P, Q, R, have the values given by the eipiations m § 7i, 
and the coefficients bj^, bi^^. arc found from the corresponding 
coefficients in the Euler- Maclaunn formula (§ 75) by multiplying 
them by Vp** -f d- ^ -f- ^ 

80 MomsnU of a Tfape,zette — The above methods can be applied, 


as m §§ 59 60, to finding the moments of a trapezette, when the 

data arc a scries of ordinates To find the pth moment, when 
Mfl, «i, W3, are given, we have only to find the area of a trapezette 
whose ordinates are 

81 There is, however, a certain set of cases, occumng in statistics, 

in which the data are not a senes of ordinates, but the areas 
A^, Ag, A,„ - ^ of the strips bounded by the consecutive ordin 

ates «o» ^ij Ww The determination of the moments in these 
cases involves special methods, which are consideied m the next 
two sections 

82 Ihe most simple ease is that in which the trapezette tapers 

out in such a way that the curve forming its lop has very close 
contact, at its extremities, with the base in othir words, the differ 
eiitial coefficients m", w'", arc piactically negligible for 

X — x^ and for x = x,n The method adopted in these cases is to 
treat the aicas A^, Aj, as if they were ordinates placed at 

tlic fioints for which x ^ x^yX ~ , to calculate the moments 

on this assumption, and then to apply certain corrections If the 
first, second, moments, so calculated, befoie correction are 
denoted by pi, po, , we have 


p, - x\k\ + ar?Aj + 
('3 - lAj I 4 


jA„ _ 1 

, _ iA.„ 1 


P/ = '"lAj + r' A^ I 

These are called the raw momenta Then, if the true moments arc 
denoted by vo, , tlicir values are given by 

vj =2; Pj 

*'4 — P 4 “* a" P2 1 Po 

^B^p5~ + M Pi 

where p^ (or p^) is the total area -f Aj H -f A,,, - ^ , the 

general expression being 

where 

~ rVi ^ ^4 ~Vr 4V» ^5 “ 

Ihc establishment of thest formulae involves the use of the integral 
calculus 

Ihc position of the ccntril oidinitc is given by ^ — I'l/po, and 
therefore is given approximatt ly by x^pjfpi^ To find the moments 
with regard to the central oidmatc we must use this approximate 
value, and transform by means of the formulae given m 32 Ihis 
can be done either before or afttr the above corrections ire made If 
th( transformation is made first, ind if the lesulting riw moments 
with regard to the (approximate) central ordinate are o, it , 

the true moments /uj, fx^, /x„ with regard to the central ordinate 
are given by 

Uj ~ o 

uo dS: ttj — iV^Vo 

Uj Zi: ITj 

^4 — ’'■4 ” 

83 These results may be extended to the calculation of an expres- 
sion of the form /^'”u(t>{x)dx, where <p(x) is a definite function of Xy 

' Xq 

and the conditions with regard to u are the same as in ^ 82 

(I) If (p{x) IS an explicit function of we have 

/^''^u<i>(x)dx ^ + A^if (;r5) + + A,,. _ _ 0, 

where }\/{x) zzitpix) — > 

the coefficients Aj, A^, having the values given m ^ Sz 

(II) If (p(x) is not given explicitly, but is tabulated for the values 

of Xy the formula of (1) ajiplies, provided we take 

\1/{X) (l — H~ )^(^) 

The formulae can be adapted to the case in which <p{x) is tabulated 
for X -= x^^y Xj, 

84 In cases other than those described in § 82, the ^th moment 
with regard to the axis of u is given by 

l'/ —X^yyyA — , 

where A is the total area of the original trapezette^ and b/ _ j is the 
area of a trapezette whose ordinates at successive distances A, 
beginning and ending with tjte bounding ordinates are 

o, + A5), ^i:i(Ai + Aj-f -f A,„_5), x^-^A 

The value of has to be found by a quadrature-formula The 
generalized formula is 


/l'’'u((,(x)dx = A4)(x„) - T, 
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where T is the area of a trapezette whose ordinates at successive 
distances h ire o, (Aj h Aj)<^'(;V3), (A^ I Aa 4- j 

Am Ati>(x„,) , the accents denoting the first differential 

coefficient 

85 Volume and Moments of a Briquette ^ — The application of the 
methods of §§ 75-79 to calculation of Uio volume of a briquette leads 
to compheated foimulae If the conditions are such that the methods 
of § 61 cannot be used, or are undesirable as giving too much weight 
to particular ordin ites, it is best to proceed m the manner indicated 
at the end of § 48, i ^ to find the areas of one set of parallel sections, 
and treat these as the ordinates of a trapezette whose area will be 
the volume of the briquette 

86 The formulae of § 82 can be extended to the case of a briquette 

whose top has close contact with the base all along its boundary 
the data being the volumes of the minor briquettes farmed by the 
planes X ^ X(^^ X ^ x^, and y r= y __ Iho method 

of constructing the formulae is explained in § 62 If wc wnte 

we first calculate the raw values ^ <rio <rj ^ S^i S, q , 

on the assumption that the volume of each minor briquette 
IS concentrated along its mid ordinate (§ 44), and wc then obtain the 
formulae of correction by multiplying the formulae of § 82 in pairs 
Thus we find (e g ) 

Sn (Tj 1 

^^1 1 1 

2 ~ 2 0 

^2 2 £!jff'2 2 — ~ 2 

bg J (Tg J — 1 

Sg 2 ^ O’ { „ \h~‘(r j ^ 1 0 1 0 

where (rod is the total volume of the briquette 

87 If the data of the briquette aic, as in § 86, the volumes of the 
minor briquettes, but the condition as to close contact is not satisfied, 
we have 

''■'■y'" dxdv-K f- L i , 

**0 •' 3 0 

where Kz=xf^ x gth moment with regard to plane y — o, 

L-^)J V /?th moment with regard to plane 2? — o, 

and R is the volume of i briquette whose ordinate at {Xr, y<t) is found 
by multiplying by pq Xr^ * y/ ^ the volume of tint portion of the 
original liriquette which lies between the plants v -= x — 
y y = ITic ofdinates of this new briquette at the points of 
intersection of at === x x^, with y — Vo, y ^ Vi, arc 
obtained from the data by summation and multiplication and the 
ordinary methods then ipply for calculation of its volume Either 
or both of the expressions K and L will have to be calculated by 
means of the formula of § 84 if this is applied to both expressions, 
we have a formula w Inch may be written in a more general form 

f^/^u<p(x^ y)dx dy ti dxdv <p{b, q) 

The second and third expressions on the right hand side represent 
areas of tiapezcttcs which can be calculated from the data and 
the fourth expression represents the volume of a bnquettc, to be 
calculated in the same way as K above 

88 Caries of Failure — When the sequence of differences is not such 
as to enable any of the foregoing methods to be applied, it is some 
times possible to amplify the data by measurement of intermediate 
ordinates, and tlicn apply a suitable method to the amplified senes 

1 here is, however, a certain class of cases in which no subdivision 
of Intel vals will produce a good result viz cases in which the top 
of the figure is, at one extremity (or one part of its boundary), at 
right angles to the base The Euler Maclaurin formula 75) 
assumes niat the bounding values of u\ u " are not infinite, 

this condition is not satisfied m the eases here considered It is 
also clearly impossible to express u as an algebraical function of x 
and V if some value of dujdx or duldy is to be infinite 

No complete ly satisfactory methods have been devised for dealing 
with these cases One method is to construct a table for mterpola 
tion of X in terms of m, and from this table 
to calculate values of x corresponding to 
values of u, proceeding by equal intervals, I 
a quadraturc-fornlula can then be applied 
Suppose, for instance, that we require the 
area of the trapezette ABL in fig ii the 
curve being at right angles to the base AL 
at A If QD IS the bounding ordinate of 
one of the component strips, we can calculate 
the area of QDbL in the ordinary way The 
data for the area ADQ are a senes of values of u corresponding to 
equidifTerent values of x, if we denote by y the distance of a pomt 


on the arc AD from QD, wc can from the senes of values of u 
coiibtrurt a scries of values of y corresponding to etmidifiercnt values 
of w, and thus find the area of ADQ, treatmg QU as the base The 
process, however, is troublesome 

89 Examples of Applications — The followmg are some examples 
of cases in which the above methods may be applied to the calcula- 
tion of are.is and integrals 

(1) Construction of Mathematical Tables —Even where u is an 
explicit function of x, so that / 'udx may l>c expressed in terms of x, 
it IS often more convenient, for construction of a table of values of 
such an integral, to use f)nitc-dillcr(.nce formulae The formula 
of §76 may (see Dim kkenci s, Calculus of) be written 

y" udx ~ h liffu I h{ I'r uSm f *" ) 

- — fJiCT iJlU ^2" I ^^ht( ), 

J'^udx -^h (TM -f A ( 2 ^ 5ii — iWnVu 4 ) 

-= (T (Am 4- + ) 

The second of these is usually the more convenient Thus, to 
construct a table of values of J^udx by interv ds of h in at, we first 
form a table of values of Am for the intermediate values of at, from 
this obtain a table of values of (i i -2^5 ^— rHv 
these values of 1, and then construct the t iblc of \'‘udx by succis- 
sive additions Attention must be given to the possible accumula 
tion of errors due to the small errors in the v ilues of u Each 
of tlic above formulae involves an arbitrary const int, but this 
disappears when vve start the additions from a known value of 
I- udx 

The process may be repeated 1 bus we have 

J ' f\dx dx = (a ->r 8 — , f U ** + fh^u 

~ (<^= + A - 5k S' t- i/Ao - TjUlai S” + )hu 
— (r"{h'Hi I h-hhi — 5'‘A'^m 4 ) 

Here there arc two arbitrary constants, which may be adjusted m 
various ways 

Ihe formulae may be used for extending the accuracy of tables, 
m cases where, if v represents the quantity tibulated, hdijdx or 
A d-vjdx^ e in be conveniently t xpressed in terms of v and r to a 
gnatcr degree of accuracy than it could be found from the table 
The process practically consists in using the tible as it stands for 
improving the first or second dilferenet s of f and then building up 
the table afresh 

(ii) Life Insurance — Ihe use of (piadrature formulae is important 
in actuarial work, where the fundamental tables ire based on experi- 
ence and the formulae applying these tables involve the use oi the 
tabulated values and their differences 

90 The following arc instances of Uic application of approximative 
formulae to the calculation of the volumes of solids 

(I) Timber Measure — To find the quantity of timber in a trunk 
with parallel ends, the areas of a few sections must be calculated 
as accurately as possible and a formula applied As the measure 
ments can only be rough the trapezoidal rule is the most appropnate 
in ordinary rases 

(II) (raugttig To measure the volume of a cask, it may be as- 
sumed tliat the interior is approximately a portion of a spheroidal 
figure Ihe formula applie(i can then be either Simpson rule or 
a rule based on Gauss s tlicorem for two ordinates (§ 56) In the 
latter case the two sections arc taken it distances 4: JII/ ,^3 i 2887H 
from the middle section, where H is the total internal length and 
their arithmetic mean is taken to be the mean section of the cask 
Allowance must of course be ma/Je for the thickness of the wood 

91 Certain approximate formulae for the length of an arc of a 
circle are obtained by methods similar to those of 71 and 79 
Let a be the radius of a circle, and 0 (circular measure) the un 
known angle subtended by an arc Then, if we divide 0 into 
m equal parts, and Lj denotes the sum of the corresponding 
chords, so that Lj == zma sm { 0 lim)^ the true length of the arc is 

Li4 a^|^— j, where (p -3: 0/2m Similarly, if Lj repre- 
sents the sum of the chords when m (assumed even) is replaced by 
\m, we have an expression involving and 2 (p The method of 
§ 71 then shows that, by taking - 1^) as the value of the arc, 

we get nd of terms in If we use Cj to represent the chord of 
the whole arc, the chord of half the aic, ana the chord of one 
quarter of the arc, then conesponding to (1) and (in) of § 70 or 
§ 79 we have J(8f > — c^) and 4^i}(256r4 — 40^2 4- ^^4 as approximations 
to the length of the arc Ihe first of these is Huygens's rule 

References —For applications of the pnsmoidal formula, see 
Alfred Lodge, Mensuration for Senior Students (1895) Other works 
on elementary mensuration are G T Chi\ ers, Elementary Mensura 
fion (190^) R W K 'Edwards, Elementary Plane and Solid Mensura- 
tion (1902) William H Jackson, Elementary Solid Geometry (1907), 
P A Liambert, Computation and Mensuration (1907) A E Pier- 
point's Mensuration Formulae (1902) is a handy collection Rules 
for calculation of areas are also given in such works as F Castle, 
Manual of Practical Mathematics (1903), F C Clarke, Practical 
Mathematics (1^7), C T Millis, Technical Arithmetic and Geometry 
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(1903) For examples of measurement of areas by geometrical 
construction, see 6 C Turner, Oraphtes applied to Arithmetic, 
Mensuration and Statics (1907) Discussions of the approximate 
calculation of definite integrals \vill be found in works on the m 
finitesimal calculus, see ^ E Goursat, A Course tn Mathematical 
Analysts [igos trans by h K Hednck) For the methods in volv 
mg finite differences, see references under Differences, Calculus 
or , and Interpolaiion On calculation of moments of griphs, 
see W P Elderton, Frequency-Curves c^nd Correlation (1900), as to 
the formulae of § 82, see also Biometnka v 450 For mechanical 
methods of calculating areas and moments see Calculating 
Machines (W F Sh ) 

MENTAWI) a chain of islands m the Dutch Fast Indies, of! 
the west (oa t of Sumatra, between 1° and 3° 30' b There are 
twenty-one islands in all, of which the majority lie close to or 
between the four largest — Siberut, Sikaban or Sipoia, North 
Pjgeh and South Pageh Jhe two last (also called Pagi or 
Poggy) are sometimes termed the Nassau Islands The total 
land area is 1224 sq m The islands are mcluded in the admini- 
stration of Padang, Sumatra They arc apparently voh anic 
Coral reefs lie of! the roasts and render them dififieult of access 
The natives in language and customs present affinities with some 
Polync‘ ? ms, and have been held to be a survival of the eastward 
immigration of people of Caucasian stock which took place 
before those which established the “ pre-Malay peoples (such 
as the Dyaks and liattas) in the Malay Archipelago The islands 
produce some toco-nuts, sago, trepang and limber 

MENTEITH, or Montfith, a district of south Perthshire, 
Scotland, ioughl> comprising the territory between the fcith 
and the Forth Formerly it was a stewartry and gave the title 
to an earldom The title was first hclfl by Gildirist, a Celtic 
chief ennobled by Malcolm IV , and passed successively to Walter 
( omyn (d 1 258), to .a branch of the Stewarts, and finally to the 
Grahams, becoming extinct in 16C94 I he Uke of Menteith, 
situated 2j m S of Loch Vennac liar measure ijm longb> im 
broad, and contains tliree islands On Inchmahonie (Gaelic, 
“ the Jsle of Rest ’) are the ruins of an Augustinian priory 
founded in 1238 by Walter Comyn It is Early English, \\ ith in 
ornate western doorway The island was the residence of Queen 
Mary, when a child of five, for a few months before her depaiturc 
to France in 1 548 On Inch Talla stands the ruined tower of the 
earls of Menteith, dating from 1428 The village of Port of 
Monte’ th (pop of pinsh, 1088), on the north shore of the lake, 
IS 3i m north by west of the station of the same name on the 
North British Rulway Compan> s Forth & Clyde line 

MENTONE (Fr Menton), a town in the department of the 
Alpes Maritimes in south-east France, situated on the shore of 
the Mediterranean, about 15 m by rail E of Nice Pop (1901), 
9944 It IS built in the form of an amphitheatre on a rocky 
promontory, which divides its semicircular bay into two portions 
The main town is composed of tw^o parts Below, along the sci- 
shore, is the town of hotels and foreigners, while above, and 
inaccessible to wheeled vehicles, is that of the native Mentonese, 
with steep, narrow and dark streets, clinging to the mountain 
side around the strong castle which was once its protection 
against pirates In the old town is the church of St Michel, 
rebuilt in great part since an earthquake in 1887, while below, 
in the principal street, the Corniche road, is the monument set 
up in 1896 to commemorate the union (in i860) of Mentone with 
France East of the mam town is the suburb of Garav«in, 
sheltered by cliffs, and filled with hotels A i;nile and a half far- 
ther on IS the Pont St Louis, which marks the frontier between 
France and Italy, while beyond it Sir Thomas Hanbury’s villa 
at La Murtola is soon reached, with its marvellous gardens of 
250 acres West of the mam town more hotels and villas are 
scattered along the coast towards Cap Martin This is a pine- 
coveted promontory which shelters the Bay of Mentone on the 
west, and is crowned by a great hotel, not far from which is the 
villa of the ex-empress Eugenie Facing south-east, and 
shd||^ on the north and west by mountains, the Bay of 
■^mIc has a delicious climate and is frequented by invalids 
HBKean for the year is 61° F , while that for the winter is 72*^ 
mrne sun, and 55° in the shade Frost occurs on the average 
only once m ten years Besides the charms of its climate Mentone 


offers those of an almost tropical vegetation Lemon-trees, olive- 
trees and pines rise ih Successive stages on surrounding slopes 
The district produces 40,000,000 lemons yearly, and this is its 
principal natural wealth In the east bay is the harbour, con- 
structed in 1890 It has a depth of about 26 ft , and is sheltered 
by a jetty about 400 yds in length The harbour is frequented 
by pleasure yachts and a few coasting vessels 

Mentone was probably the Lumone of the Itineraries, but no 
Roman remains exist After having belonged to the counG of 
Ventimiglia and a noble Genoese family, it was purchased about the 
middle of the 14th century by the Gnmaldis, lords of Monaco 
During the I irst Republic and the 1 irst Empire it belonged to E'rance, 
but in 1815 it reverted to the prince of Monaco, who subjected it to 
such exactions that in 1848 its inhabitants proclaimed the town 
(with Roquebrunc on the west) independent, under the protection 
of Sardinia In 1800 both Mentone and Roquebrunc wert jiurchased 
by France from the prince of Monaco, and added to the depaitment 
of the Alpob Maiitiincs then formed out of the county of Niee, ceded 
the same year to E ranee by Sardinia 

MENTOR) in Greek legend, the son of Alt imus and the faithful 
friend of Odysseus During the absence of the latter. Mentor 
was entrusted with the tare of his household and the guardian- 
ship of his son lelemathus The word “ mentor ’’ is now used 
in the sense of a wise and trustworthy adviser, a meaning pro- 
bably connected with the etymology of the name, from the root 
mon-y seen, in Lat monere, to advise, monitor, adviser 

The New English DiUionary points out that the trinsfcrrcd use 
IS due lesj to Honiei s Odyssiy than to F^nelou's THimaque, m which 
Mcntiit IS a somtwh'it prominc nt character 

MENTOR OF RHODES, brother of Memnon {qv), a Greek 
condottiere who appears first in the service of the rebtllioiis 
satrap Artabazus of Phrygi i in 363 When Artabazus had 
rebelled i second time and was in 3153 forced to flee with Memnon 
into Mnedonia, Mentor entered the service of the Fgyptian 
king Nectanebus, tuid was sent by him with a body of Greek 
mtnenaiies to suppuit the rebellious king lennes (Fabnit) of 
Sidon ag xinst Artaxc rxes III But Tennes and Mentor betrayed 
the besieged town to the Persians (344 b c ) lennes was killed 
after his treason, but Mentor gained the favour of the king It 
was due largely to him that Egypt was conquered in 343 (Diod 
xvi 45 sqi] ) He now closely allied himself with the eunuch 
Bagoas (qv), the all-powerful vizier of Aitaxerxes III He 
was appointed general in Asia Minor, and with the helj) of 
Artabazus and Memnon, whose pardon and recall he obtained 
from the king, subdued the rebels and local dynasts The most 
famous among them was Hcrmias of Ataineus, the protector 
of Aristotle, who had become master of some towns of Aeolis 
and 1 roas By treachery he made him prisoner and occupied his 
towns (342 B c ), Hermias was executed by order of the king 
(Diod xvi 52, Polyacn vi 48, pseudo- Arist Oecon 11 27, 
Strabo xiii 610, Didymus’ commentary on Demosthenes 
Phil 4, p 6, cf Diog Laert vi 9) Shortly afterwards Mentor 
died, and was succeeded by his brother Memnon IIis son 
Thymondas commanded in the naval war against Alexander and 
at Issus (Arrian 11 2,1, 13,2) (Ed M) 

MENZEL) ADOLPH FRIEDRICH ERDMANN VON (1815- 
1903), German artist, was born at Breslau on the 8th of December 
1815 His father was at the head of a school for girls, and 
intended to educate his son as a professor, but he would not 
thwart his taste for art Left an orphan in 1832, Men^^el had to 
mamtain his family In 1833 bachse of Berlin published his first 
work, an album of pen-and-ink drawings reproduced on stone, 
to illustrate Goethe’s little poem, “ Kunstlers Erdenwallcn ” 
He executed lithographs in the same manner to illustrate 
Denkwurdtgketten aus der brandenburgtsch-preusstschen Geschichte, 
pp 834-836, “ The Five Senses ” and “ The Prayer,” as well as 
diplomas for various corporations and societies From 1839 to 
1842 he produced 400 drawings, reviving at the same time the 
technique of engraving cm wood, to illustrate the Geschichte 
Friedrichs des Grossen (“ History of Frederick the Great ”) by 
Franz Kugler He subsequently brought out Friedrichs des 
Grossen Armee in threr Uniformirung (‘‘ The Uniforms of the 
Army under Frederick the Great Soldaten Friedrichs des 
Grossen (“ The Soldiers of Fredenck the Great ”), and finally, by 



MENZEL, W.— MEQUINEZ 147 


order of the emperor I'redenck William II , he illustrated the 
works of Frederick the Great, Illustrationen zu den Werken 
Friednchs des Grossen (1843-1849) By these works Menzel 
established his claim to be considered one of the hrst, if not 
actually the first, of the illustrators of his day in his own line 
Meanwhile Menzel had set himself to study unaided the art of 
painting, and he soon produced a great number and variety of 1 
pictures, always showmg keen observation and honest workman- 
ship — subjects dealing with the life and achievements of Frederick 
the Great, and scenes of everyday life, such as “ In the luilerics,’’ 

“ Ihe Ball Supper,” and “ At Gonlession ’ Among the most 
important of these works are “ Ihe horge ” (1875) and “ The 
Market-place at Verona ” Invited to paint “ The Coronation ol 
William I at Koemgsberg,” he produced an exact representation 
of the ceremony without regard to the traditions of official 
painting Menzel died at Berlin on the 9th of February 1905 
In Germany he received many honours, and was the first pamtei 
to be given the order of the Black Eagle 
MENZ£L, WOLFGANG (1798-1873), German poet, critic \nd 
literary historian, was born on the 2ist of June 1798, at Walden- 
burg in Silesia, studied at BresUu, Jena and Bonn, and aftei , 
living for some time in Aarau and Heidelberg finally settled in ^ 
Stuttgart, where, from 18^0 to 18^8, he had a scat in the Wurt- 1 
temberg Diet llis first work, i c lever and origin il volume of i 
poems, entitled Ureckuerse (Heidelberg, 1823), was followed in 1 
1824 -1825 bv a popular Geschichte der Deutschen m three volumes | 
and in 1829 md 18 p bv RubezahL and Nani<i^usy the dram itized j 
fairy-storics upon which his rcfiutation as a poet chiefly rests 
In 1851 he published the lomance of Furore ^ a lively picture of 
the period of the Thirty Years’ War, his other writings include 
Gii>(hiaiU tuiopas, (2 vols Stuttgart, 18 <^3), and 

histones of the Germ m War of 1866 and of the Franco-fierman 


To Faust himself, somnambulist and medium, Mephistopheles 
had — according to Kiesewettei— a real existence he was “ the 
objeetivation of the transcendental subject of haust,” an experi- 
ence familiar in dreams and, more especially, in the visions of 
mediums and clairvoyants He was thus a “ familiar spirit, ’ 
akin to the “ daemon ” of Socrates, and if he was also half the 
devil of theology, half the kobold of old German myth, this was 
only because such objeetivations ’ are apt to ( lothe themselves 
in forms borrowed from the common stock of ideas current at the 
time when the seer lives , and haust lived in an age obsessed with 
the fear of the devil, and by no means sceptical of the existence 
of kobolds It IS suggested, then, in the light of modern psychical 
research, that Mephistopheles, though (as the haust-books 
record) invisible to any one else, was visible enough to haust 
himself and to Wagner, the famulus who shared his somnimbu- 
listic experiences He was simply haust’s ” olhci self,” appear- 
ing in various guises— as a bear, as a little bald man, as a monk, 
as an invisible presence ringing a bell — but always recognizable as 
iht same “ familiar ” 

1 he Mcphostophiles of the Faust-lxxiks and the puppet pi lys 
pasbcd with little 01 no inodihcation into liteiature as the Mcphisto- 
phihs of Marlowe Faustus Mcplustophilis his the kobold 
qualities he not only waits upon Faustus and provides him with 
sumptuous f ire, he indulges in horse play and is addicted to practical 
joking of a homely kind He js, however, also the devil, as the age 
of the Reformation conceived him a laJlen angel who lias not for- 
gotten the spltnduur of his hrst cst itc, and who picturts to 1 aust 
tile gloru 01 heaven, m older to acctntuilc tht honors ot tlu hdl 
to which he tnuniphantly drags him (H>cthc s Mephistojihcks is 
altogether another conception Some of the traditional qualities 
arc indeed preserved the jiractical joke, for instance, m the scene 
m Auerbach s heller shows tliat \u lias not altogctlitr shed Ins 
ehaiactcr as kolxild, ind, like the plant t-spints ol the old m igie 
h( app( irs alternately in animal and human sh ipt Ht is ilsO 
ideritdKd with the devil, tlius, in aceoi dance with old Ctcrman tradi 


Wai ot 1870-71 Fiom 1826 to 1848 Maizcl tdited a “ LiUra 
turblitl m connexion with the Mor^enblatt , in the latter year 
he tr insferred his allegiance from the Liberal to the Const rvativf 
party, and m 1852 his Literaturbktt ’ was reviv( d in that 
mtercsl In 1866 his political sympiLlues again (hanged, and 
he opposed the ‘‘ particularism ” of the Piussian ‘ junkers ” 
and the anti-umonism of south Germ iny He died on the 23rd 
ol April 1873 at Stuttgart His library of 18,000 volumes was 
afterwards aecjuired for the university of Strassburg 

MENZELINSK, a town of eastern Russia, in the government 
of Lta, 142 m N W of the town of Ufa, and 10 m from the left 
bank of the Kami Fop (1897), 754 ^ Ik fair is one of the 


tion, he is dressed as a nobleman (cm tdltr Junktr)^ ill m red with 
a little cape ot stiff silk, a cock s leather in his hat, and a long pointid 
swoul, it the witches Sabbath on the Brocken he is h tiled as die 
knight with the horses hoof ' and Sybd in Auerbachs htUer is 
; not too drunk not to notice that he limps But his limp is the only 
indication that he is Lucifer lalkn Iroin heaven Ht could not 1 ke 
Marlowe s Mcphistophilis or Miltons Satan, regu (fully uaint the 
glories of the height from which he hts been hurled foi he denies 
the distinction between high and low, since everything that comes 
into being deserves to Ixi destroyed * He is, m short, not the devil 
I of Christian orthodoxy, a spirit conscious of the good against which 
ht IS in revolt, but akin to tht Lvil Pimciplc of the older dualiotK 
systems, with their conception of the eternal antagonism between 
I good and evil, light and tlaikness, creation and d( truction (See 
' Faust) (WAP) 


most important in the southern Ural icgion for rattle, hides, furs, . MEPPEL, a town in the province of Drente, Holland, ibj m by 
gram, ica, m inu factored articles, crockery, <&c , which are sold I rail N by E of 7wo\k Pop (1903), 10,470 It is favourably 
to the annu d value of £500,000 Ihe town was founded m 1584 | situated at the confluence of a number of canals and nvers which 


MEPHISTOPHELES,^ in the Faust legend, the name of the 
evil spirit m return for whose assistance haust signs away his 
soul The origin of the com eption and name of Mephistopheles 
has been the subjeet of much learned debate In Dr Fausts 
Hollenzwang “ Mephistophiel ” is one of the seven great princes 
of hell, “ he stands under the planet Jupiter, his regent is named 
Zadkiel, an enthroned angel of the holy Jehovah , his form 
IS hrstly that of a fiery bear, the other and fairer appearance is as 
of a little man with a black cape and a bald head ” The oiigin 
of the idea of Mephistopheles in Faust’s mind is thus clear He 
was one of the evil demons of the seven planets, the Maskim of 
the ancient Akkadian religion, a cone eption transmitted through 
the Chaldeans, the Babylonians and the Jewish Kahbala to 
medieval and modern astrologers and magicians This fact 
suggests a plausible theory of the origin of the name In the 
ancient Mesopotamian religion the Intelligence of Jupiter was 
Marduk, “ the lord of light,” whose antithesis was accordingly 
conceived as the lord of darkness Mephistopheles, then (or 
rather Mcphostophiles, as the P"aust-books spell the name) is 
he who (loes not love light ” (Gr /x>;, f^tXr/s) * 

^ In the Faustbuch of 1 587 it is spelt Miphostophiles by Marlowe 
Mephistopfuhs , by Shakespeare (Merry Wives of H tndsor^ Act i) 
Mephostophilus The form Mephistopheles adopted by Goethe 
first ^pears in the version de<i Chn^thch Metnenden, c 1712 

^ Klesewetter, p 163 To Schroer this derivation seems improb- 
able, and he appears to prefer that from Hebrew Mephtz, destroyer. 


I communicate hence with the Zuider Zee by the Mcppcler Diep, 
and rose rapidly into prominence m the 19th century The chief 
business is in butter, eggs, ( attic and pigs, while bleat hing, 
dyeing and shipbuilding aie xlso tamed on here 

MEQUINEZ (the Spanish form of the Arabic Mtknasa)y<\ city 
of Morocco, situated t6oo ft above the sc i, about 70 m from 
the west coast and 36 m W S W of Fez, tm the road to Rabat, 
m 33° 56' N , 5° 50' W The town wall with its four-coi nered 
towers is pierced by nine gates, one , the BAb Bardain, with fine 
tile- work A lower wall of widei circuit protects the luxuriant 
gardens in the outskirts Mequinez it a distance appears a city 
of palaces, but it possesses few buildings of any note except the 
palace and the mosque of Mulai Ismail, which serves as the royal 
burying-place The pilace, founded in 1634, was described in 
1821 by John Windus m his Journey to Mequinez (lx)ndon,r825) 
as about 4mm circumference, the whole building exceeding 
massy, and the walls in every part very thick the outward one 
about a mile long and 25 ft thick ” Ihe interior is composed 
of oblong court-yards surrounded by buildings and arcades 
These buildings are more or less square with pyramidal roofs 
ornamented outside with green glazed tiles, and inside with 

and fophel, bar (Faust, ed 1886, 1 25), which is certainly supported 
by the fact that almost all the names of devils m the magic books 
of the 1 6th century are denved from the Hebrew 
’ A lies was entsteht ist werth dass es zu Grunde geht 
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nchly carved and painted woodwork in Mauresque style The 
walls are tiled to a height of 4 or 5 ft , and above they are finished 
m piaster, whitewashed or carved into filigree work The popu- 
lation numbers being between thirty and forty thousand Idrisi, 
writing in A D 1 100, calls the place Takarart, and describes 
It as an ordinary citadel, from which the town gradually 
developed, taking its name from the Miknasa Berbers I 

MERAN, the chief town of the administrative district of the | 
same name in the Austrian province of the Tirol, 20 m by rail 
N W of Botzen on the Brenner line, while the Vintschgau rail wav j 
connects it with Mals, 37 m N VV It is the chief town in the 
upper Adige valley, a region which bears the special name of the 
Vintschgau, and is on the high road either to I andeck and the 
Lower Engadine by the Reschen bcheideck Pass (4902 ft ), or 
more directly to the Lower Engadine by the Munster valley and 
the Ofen Pass (7071 ft ) In igoo Meran had 9284 inhabitants 
(or, with the neighbouring villages of Untermais and Obermais, 
13,201), mainlv German-speaking and Romanist Ihe town is 
picturesquely situated, at a height of looi ft , at the foot of the 
vme-clad Kuchel berg, and on the right bank of the Passer River, 
just above its junction with the Adige or Etsch Meran proper 
consists mainl> of one hmg narrow street, the Laubenga^se, 
flanked by covered arcades, but the name is often used to include 
several adjac ent villages, Untermais and Obermais being on the 
left bank of the Passer, while Gratsch is on its right bank and 
north-west of the mam town The most noteworthy buildings are 
the parish church (14th to T5th centuries) and the old residemt 
(15th century) of the counts of the Tirol Meran is best known 
as a much-frcquentecl resort for consumptive patients, for whom 
It IS well suited by reason of the purity of the air and the compara- 
tive immunity of the place from wind ind run in the winter It 
is also visited m spring for the whey cure and in autumn for the 
grape cure 

To the north-west, on the Kuchelbcrg, is the half-rumed castle 
of Tirol (2096 ft ), the original scat of tlie family whu h gave its 
name to the county Meran may have been built on the site of a 
Roman settlement, but is first mentioned in 857 Trom the 1 2th 
century to about 1420 it was the capital of the ever-exte ding 
land named after it Tirol, but then had to give way to Innsbruc k, 
while the building of the Brenner railway (1864-1867) and the 
nse of Botzen have decreased its commercial importance 

(W A B C) 

MERBECK (or Marbeck), JOHN (d c 1585), English theo- 
logical writer and musician, was organist of St George’s, Windsor, 
about 1540 Tour years later he was convuted of heresy and 
sentenced to the stake, but received a pardon owing to tlie 
intervention of Gardiner, bishop of Winchester, though Gardiner 
had himself censured Mtrbeck for compiling an English Con- 
cordance of the Bible 1 his work, the first of its kind in English, 
was published in 1550 with a dedication to Edward VI In the 
same year Merbcck published his iinnotated Book of Common 
Prayer y intended to provide for musical uniformity m the use of 
the First Prayer Book of Edward VI , which was several times 
reprinted m the 19th century Merbeck wrote several devo- 
tional and contioversuil works of a strongly Calvinistic character, 
and a number of lus musical compositions arc pi eserved in manu- 
script in the British Museum, and at Oxford and Cambridge He 
died, probably while still organist at Windsor, about 1585 His 
son, Roger Me;rbeck (1536-1605), a noted classical s< holar, was 
appointed public orator m the university of Oxford in 1564, and 
in 1565 became a canon of Christ Chun h and was elected provost 
of Oriel, he left Oxford on account of an unfortunate marriage, 
and took to medicine as a profession, bee oming the first registrar 
of the College of Physicians in London, and chief physician to 
Queen Elizabeth 

^JIERCADIER (d 1200), French warrior of the 12th century, 
chief of freebooters m the service of Richard I. of England 
he operated for Richard, then duke of Aquitaine, in the 
Liiji4iusin and the Angoumois, taking castles and laying waste 
the country We know nothing of him dunng the ten years 
1184-1194, but after Richard’s return from Palestine, Mercadier 
accompanied him everywhere, travelling and fighting by his 


side Richard eulogized Mercadier’s exploits m his letters, and 
gave him the estates left by Ad^mar de Bainac, who died without 
heirs about 1190 During the various wars between Richard 
and Philip Augustus of France, Mercadier fought successively 
in Berry, Normandy, Flanders and Brittany When Richard 
was mortally wounded at the siege of Chalus m March 1199, 
Mercadier avenged him by hanging the defenders of the chateau 
and flaying the crossbowman who had shot the king Mercadier 
then entered the service of John, and ravaged Gascony On 
Easter Monday, the loth of April 1200, he was assassinated while 
on a visit to Bordeaux to pay his respects to Eleanor of Aquitame, 
who was bringing from Spam Blanche of Castile His murderer 
was an agent of Brandin, another freebooter in the st rvice of John 

See Geraud, Mercadier, m Bibhotheque de 1 Iicolc des Chartts, 
ist senes, t 111 pp 417-443 

MERCANTILE (or C ommercial) AGENCIES, the name given 
in America to organizations designed to collect, record and 
distribute to regular c lients information relative to the standing 
of commercial firms In Great Britain and some European c oun- 
tries trade prutec tive societies, composed of merchants and trades- 
men, are formed for the promotion of trade, and members ex- 
change inlormation regarding the standing of business houses 
Ihese societies had their origin m the assocutions formed in the 
middle of the 19th century lor the purpose of disseminating 
information regarding bankruptcies, assignments and bills of 
sale The mcntintile agency in the United States is a much 
more comprehensive organization It came into existence after 
the financial crisis of 1837 Trade in the United States had 
bc(x)me scattered over a wide territory Communication was slow, 
and the town merchant was without adequate information 
as to the standing of many business men seeking credit Un- 
doubtedly the seventy of the (ollapse of 1837 was due in part 
to the insufficiemy of this information New York merchants, 
who had suffered so severely, determined to organize a head- 
quarters where reports regarding the standing of customers 
could be exchanged Iajwis lappan (1788-1873), founder of 
the Journal of Commerce (1828) and a jirommcnt anti-slavery 
leader, undertook the work, and established in New York, in 1841, 
the Mercantile Agency, the first organization of its kind The 
system has been wonderfully developed and extended since 

MERCANTILE SYSTEM, the name given to the economic 
policy which developed in Europe at the close of the middle age s 
The doctrine of the meri antile system, stated in its most extreme 
form, made wealth and money identical, and regarded it there- 
fore as the great object of a community so to conduct its dealings 
with other nations as to attract to itself the largest possible sliare 
of the precious metals Each country’s interest was to export 
the utmost possible quantity of its own manufactures and to 
import as little as possible of those of other ( ountries, receiving 
the difference of the two values in gold and silver This differ- 
ence is called the balance of trade, and the balance is favourable 
when more money is received than is paid Governments might 
resort to all available expedients — prohibition of, or high duties 
on, the importation of foreign wares, bounties on the export of 
home manufactures, restrictions on the export of the precious 
metals — for the purpose of securing such a balan( e 

But this statement of the doctrine, though current in text- 
books, does not represent correctly the views of all who belonged 
to the men antile school Many members of that school were 
much too clear-sighted to entertain the belief that wealth consists 
exclusively of gold and silver Ihe mercantilists may be best 
described, as W G T Roscher remarked, not by any definite 
economic theorem which they held in common, but by a set of 
theoretic tendencies, commonly found in combination, though 
severely prevailing in different degrees in different minds The 
underlying principles may be enumerated as follows (i) the 
importance of possessing a large amount of the precious metals, 
(2) an exaltation (a) of foreign trade over domestic, and {h) of the 
industry which works up materials over that which provides 
them, (3) the value of a dense population as an clement of 
national strength, and (4) the employ mejit of state action in 
furthering artificially the attainment of the ends proposed 
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The discoveries in the New World had led to a large develop- 
ment of the European currencies The old feudal economy, 
founded principally on dealings in kind, had given way before 
the new money economy,’^ and the dimensions of the latter were 
everywhere expanding Circulation was becoming more rapid, 
distant communications more frequent, city life and movable 
property more important The mercantilists were impressed b) 
the fact that money is wealth sui genens, that it is at sill times in 
universal demand, and that it puts into the hands of its possessor 
the power of acquiring all other commodities The period, again, 
was marked by the formation of great states, with powerful 
governments at their head These governments required men 
and money for the maintenance ot permanent armies, which, 
especially for the religious and Italian wars, were kept up on a 
great scale Court expenses, too, were more lavish than ever 
before, and a larger number of civil officials was employed The 
royal domains and dues were insufficient to meet these require- 
ments, and taxation grew with the demands of the monarchies 
Statesmen saw that for their own political ends industry must 
flourish But manufactures make possible a denser population 
and a higher total value of exports than agnculture, they open 
a less limited and more promptly extensible field to enterprise 
Hence they bcc aine the object of special governmental favour and 
patronage, whilst agncultiue fell ( omparativcly into the back- 
ground The growth of manuf ictures reac ted on commerce, to 
which a new and mighty arena had been opened by the establish- 
ment of colonies ihesc were then viewed simply as estates to be 
worked for the advantage of the mother countries, and the aim 
of statesmen was to make the colonial trade a new soune of 
public revenue Each nation, as a whole, working for its own 
power, and the greater ones for predominance, they entered into a 
competitive struggle m the C( onomic no less than in the political 
field, success in the former being indeed, by the rulers, regarded is 
instrumental to pre-eminence in the latter A national economic 
interest came to exist, of which the government nude itself the 
representative head States became a sort of artificial hothouse 
for the rearing of urban industries Production was subjected 
to systematic regulation, with the object of seeming the goodness 
and cheapness of the exported artu les, and so maintaining the 
place of the nation m foreign markets Ihe industrial control 
was exercised, in part directly by the state, but largely ilso 
through privileged corporations and trading companies High 
duties on impoits were resorted to, it first perhaps mainly foi 
revenue, but afterwiuis in the interest of national production 
Commercial treaties were a principal object of diplomacy, the 
end in view being to exclude the competition of other nations in 
foreign markets, whilst in the home market as little room as 
possible yvdi> given tor the introduction of anything but raw 
materials from abroad The colonies were prohibited from 
trading with other European nations than the parent country, to 
which they supplied either the precious metals or raw produce 
purchased with home manuf ictures 

lhat the efforts of governments for the furtherance of manu- 
factures and commerce under the men antile system were really 
effective towards that end is admitted by Adam Smith, «ind 
cannot reasonably be doubted, though doctrinaire free-traders 
have often denied it fechnical skill must have been promoted 
by their encouragements, whilst new forms of national produc- 
tion were fosterecl by attrictmg workmen from other countnes, 
ind by lightening the burden of taxation on struggling industries 
Communication ind transport by land and sea were more rapidly 
improved, and the social dignity of the industrial professions was 
enhanced relatively to that of the classes before exclusively 
dommant 

The foundation of the mercantile system was at the time when 
it took its rise inspired by the situation of the European nations 
Such a policy had been already in some degree practised m the 
14th and I sth centuries, thus preceding any formal exposition or 
defence of its speculative basis At the commencement of the 
1 6th century it began to exercise a widely extended influence 
Charles V adoptecl it, and his example contributed much to its 
predommance Henry VIII and Elizabeth conformed their 
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measures to it The leading states soon entered on a universal 
competition for manufacturing and commerc lal preponderance 
Through almost the whole of the 17 th ( entury the prize, so far as 
commerce was concerned, remamed in the possession of Holland, 
Italy having lost her former ascendancy by the opening of the 
new maritime routes, and Spam and Germany being depressed 
by protracted wars and internal dissensions The admiring envy 
of Holland felt by English politicians and economists appears in 
such writers as Raleigh, Mun, Child and Temple Cromwell, by 
his Navigation Act, whuh destroyed the carr) mg trade of 
Holland and founded the English empire of the sea, and 
Colbert, by his whole economic policy, domestic and inter- 
national, were the chief jiractical representatives of the 
mercantile system 

See G Schmolhr, Ihe Mercantile System (Eng Irans , i8q6), 
also the irticks, Bai ancf os Irade , Free Trade , Pkotection , 
Physiocraiic Schooi, Ac 

MERCAPTANS (1 hio-alcohols), organic chemical compounds 
of the type R SH (R=^an alkyl group) Ihe name is derived 
from mer curium captans^ in allusion to the fact that these 
compounds react readily with mercuric oxide to foim crystalline 
meicury derivatives The mertaptans may be prepared by 
the a( lion of the alkyl halides on an alcoholic solution of potas- 
sium hydrosulphidc, by the reduction of the sulpho-chlorides, 
e g C2H5SO2CI (chlorides of sulphonic acids), by heating the salts 
of esters of sulphuric acid with potassium hydrosulphide, and 
by heating the alcohols with phosphorus pentasulphide They 
ire colourless liquids, whu h are insoluble in w iter and possess 
a characteristic offensive smell On oxidation by nitric acid 
they yield sulphonic acids I hey (ombine with aldehydes 
and ketones, with elimination of water <ind formation of mer- 
captals and mere iptoK (bee Sulphonal ) 

Methyl menaptan, CH^ SH, is a liquid which boils at 5 S'* C 
(752 mill), ind forms a crystalline hydiatc with water Lthyl 
mercaptan^ Sll is a coloiiilcss lujuid which Ixnls at 30 2'’ C It 
IS used commerei illy in the picparation of sulphond {qv) Tht 
meicury salt, Hg(SC H )2, crystallizes from alcohol in plates When 
healed with alcohol to 190^ C it decomposes into mcrcuiy and 
ethyldisulphide 

MERCATOR, GERARDUS [latinized form of Gfrhard 
Kremer] (1512-1594), Flemish mathematician and gcograjiher, 
was bom at Rupelmonde, in Flanders, on the 15th of March 1512 
Having studied at Bois-le-Dur and Louvain (where he matrii u- 
lited on the 29th of August 1530, and became licentiate in 
October 1SS2); he met (xemma Prisms, a pupil of Apian of 
Ingolstadt, who at the request of the emperor Charles V had 
settled m Louvain From Prisms >oung Krcmer derived much 
cjf his indinition to cartography and scicntifii geography In 
1534 he founded his geographical establishment at Louvain, m 
1537 he piibli bed his eailiest known map, now lost {Terrae 
sanctae descriptw) In 1537-1540 he executed his famous survey 
and map of P landers {hxacttssima Flandriae descnpiio), of which 
i copy exists in the Muscc Plantin, Antwerp At the order of 
Charles V Meic itor made a complete set of instruments of 
observation for the cmpeioi’s campaigns when these were 
destroyed by fire, in 1 346, another set was ord( red of the same 
maker In 1338 appeared Merc itor s map of the world in (north 
and south) hemispheres, which was icdiscovered in 1878 in New 
York, this work shows Ptolemy’s influence still dominant over 
Mercatorian caitography In 1541 he issued the celebrated 
terrestrial globe, which he dedu lied to Nuolas Perrenot, father 
of Cardin il Granville this waxs accompanied by his Ltbellu^ de 
usu globi, which IS said to h xve been presented to Charles V In 
1551 a celestial globe followed Mercator early began to incline 
towards Protestantism, in 1533 he had retiied for a time from 
Louvain to Antwerp, partly to avoid inquiry into his religious 
beliefs, in 1544 he was arrested and prosecuted for heresy, but 
escaped serious consequences (two of the forty-two arrested with 
him were burnt, one beheacled, two buried alive) He now 
thought seriously of emigrating, and when in 1552 Cassandcr, 
ordered by the duke of Juliers, C leves and Berg to organize a 
umversity at Duisburg, offered Mercator the chair of cosmo- 
graphy the offer was accepted Ihe organization of the 



MERCENARY— MERCERIZING 


university was adjourned, and never completed in Mercator’s 
lifetime, but he now became tosmographer to the duke 
and permanently settled on the German soil to which many 
of his ancestors and relatives had belonged Soon after this, 
however, he paid a visit to Charles V at Brussels, and presented 
the emperor with a cosmos (a celestial sphere enclosing a terres- 
trial, together with an explanatory Declaratio this work marks 
an era in the observation of longitude by magnetic declination, 
perfected by Halley Charles rewarded the author with the title 
of imperatom domesiicus {Hof rath in the epitaph at Duisburg) 
In 1554 Mercator published his great map of Europe m six sheets, 
three or four of which had already been pretty well worked out at 
Louvain, a copy of this was rediscovered at Breslau in 1889 
Herein, though still greatly under Ptolemy’s influence, Mercator 
bc'gms to emancipate himself, thus Ptolemy’s 62° for the length 
of the Mediterranean, reduced to 58® in the globe of 1541, 
he now cuts down to 53° On the 28th of October 1556 
he observed an eclipse at Duisburg, in 1563 he surveyed 
Lorraine, at the request of Duke ( harles, and completed a 
map of the same {Lothanngiae descnptto) , but it is uncertain 
if this was ever published In 1564 he engraved William 
Camden’s map of the British Isles, in 1568 he brought 
out his Chronologta, hoc est temporum demonstratio 
ab iniUo mundt usque ad annum domini t^ 68 , ex echpsibus 
et observaitombus astronomicis In the same year was published 
his memorable planisphere for use m navigation, the first map 
on “Mercator’s projection,” with the parallels and meridians 
at right angles (Nova et aucta orbts terrae descnptto ad usum 
navtgantium accommodata) Improvements were introduced m 
this projection by Edward Wright in 1590, the more general use 
of it dates from about 1630, and laigcly came about through 
Dieppese support In 1572 Mercator issued a second edition 
of his map of Europe, in 1578 appeared his labulae geographicae 
ad mentein Ptolemaei restitutae et emendatae, and in 1585 the 
first part (containing Germany, France and Belgium) of the 
Atlas, Hve cosmographicae meditatiories de fabnea mundi, in which 
he planned to crown his work liy uniting in one volume his 
various detailed maps, so as to form a general description of the 
globe In 1585 he adapted his P.urope to the Atlas, in 1587, 
with the help of his son Rumold, he added to the same a worldl- 
map {Orbts terrarum tompendtosa descnptto), followed m 1590 
by a second series of detailed maps (Italy, Slavonia, Gieece mcl 
Candia) I he rest of the regional and othci plans in this under- 
taking, mostly begun by Gerard, were finished by Rumold, the> 
me lude Ic eland and the Polar regions, the British Isles (dedicated 
to Queen Elizabeth), the Scandinavian countries (dedicated 
to Hcnr Ranzovjus), Pnissia and Livonia, Russia, Lithuanii, 

I ransylvania, the Crimea Asia, Africa and America (in the last 
Muhael Mercator, in Asia and Africa Gerard Mercator the 
younger, cussisted) Ihe designs are accompanied by cosmo- 
graphic al and other dissertations, some of the thcxilogical views 
m which were condemned as heretical (see the Duisburg edition 
of 1594, folio) In 1592 Mercator published, two years after 
his first apoplectic stroke, a Harmoma evangdiorum lie died 
on the ‘jth of December 1594, and was buried m St Saviour’s 
church, Duisburg Besides his famous prcjjection, he did ex- 
cellent service with Ortelius in helping to free the geogiaph) 
of the i6th century from the tyranny of Ptolemy, his map and 
instrument work is noteworthy for its delicate piecision and 
admirable execution in detail 

Sec the Vita Mercatorts by Gualterus Ghymnius in the Latin 
editions of the Atlas, (ihard M creator ^ i,a ite et ses oeuvres ^ by Dr 
f van Haemclonck (St Nicolas, 18O9) \ Brciising, Gerhard Kremer 

(Duisburg, 1878), and article “Mercator in Allgemcme deutsche 
BtographtCy (reneral Wauvermans, Htstotre del 6 cole cartographtque 
btlqe au \ VI hUcle, and article “ Mercatoi ’ in Biographte 
nationale (dc Bdgiqac), vol xiv (Oiusscls, 1897) Also the Itsscr 
studies of t>r J V in Raemdonck, Sur les exemplaires des grander 
iarte^ de Menator ( arte de Flandre de Mercator Relations entre 
Mercator et Planttn (St Nicolas, 1884) La Gio- 

graphic ancienne de la Palestine Lettre de Girard Mercator 
mai jjy 1^67 (St N , 1884) I es Spheres terrestre et cileste de Mercator, 
1S4C fSSr (St N, 1885), V3,n Ortroy, VCOuvre giographtque 
de Mefcator (CRB) 


MERCENARY (Lat mercenartus, from merces, reward, gain), 
one who serves or acts solely for motives of personal gam, particu- 
larly a soldier who offers himself for service in any army which 
may hire him 1 he name is sometimes used as a term of reproach 
by nations who raise their armies by conscription, of armies 
raised by voluntary enlistment whose members are paid a more 
or less living wage 

MERCER (through hr mercier, from popular Lat mercerius, 
a dealer, merx, merces, merchandise), a dealer in the more costly 
textiles, especially in silks and velvets The word formerly 
had a wider meaning Mercery, according to W Herbert 
{History of the Twelve Great Livery Companies, 1854), “compre- 
hended all things sold by retail by the ‘ little balame ’ or small 
scales (m contradistinction to the things sold by the ‘ beam ’ 
or in gross), and included not only toys, together with haber- 
dashery and various other articles connected with dress, but also 
spices and drugs ” Many of the articles in which they dealt 
tell later within the sphere of other trades, thus the trade in 
the mailer articles of dress was taken over by the habei dashers 
{qv) The trade in silk seems to have been originally in the 
hands of the “ silkmen and throwsteres ” I he Mercers’ Com- 
pany is the first in pre( edence of the twelve great livery com- 
panies of the city of London, and is also the wealthiest both in 
trust and corporate property The first charter was obtained 
in 1393, but the mercers appear to have been foimed into a gild 
much earlier Herbert finds the meicers as patrons of a i hanty 
a few years after 1172, and one Robert Searle, who was mayor 
in 1214, was a “ mercer ” Afurthercharter was granted in 1424, 
with the right to use a common seal The history of the ( ompany 
IS closely connected with the name of Rk hard Whittington {q v ), 
and later with th«it of Dean ( olct, who chose the company as 
the manager of bt Paul’s School (Sec Livery Companifs ) 

MERCERIZING, the term applied to a process, discovered 
in 1844 by John Mercer, a Lancashire calico printer, which 
consists in treating cotton (and to a limited extent other plant 
fibres) with strong caustic soda or certain other reagents, where- 
by morphological and chemical changes are brought about in 
the fibre Ihus, if a piece of bleached calico be immersed in 
caustic soda of 50® Tw strength (sp gr i 25), it ripidly changes 
in appearance, becoming stiff and translucent, but when taken 
out and well washed in running water it loses these properties 
and apparently reverts to its original condition On closer 
examination, however, the fabric is found to ha\c shrunk con- 
siderably both in length and breadth, so as to render the texture 
quite different m appearance to that of the original calico, it is 
xlso consider ibly stronger, and if dyed in the same bath along 
with some of the untreated falmc is found to have acquired a 
grc^itly increased affinity for colouring matters This peculiar 
action IS not restricted to caustic soda, similar effects being 
obtained with sulphuiic acid of 105° Tw , nitric acid of 83° Iw , 
zinc chloride ‘■olution of 145° l\v , and other reagents Mercer 
assumed that i definite compound, corresponding to the formula 
^12^20^^10 Na20 is formed when the cotton is steeped in caustic 
soda, and that this is decomposed by sulisequent washing with 
w^ater into a hydrated cellulose IGO, which would 

account for the fact that in the air-dned condition mercerized 
cotton retains about 3 % more hygroscopic moistuie than 
ordinary cotton this view is strengthened by the observation 
that when cotton is immersed in nitric acid of 83° Tw it acquires 
similar properties to cotton treated with caustic soda If, after 
immersion in the nitric acid, it is squeezed and then dried 
(without washing) in a vacuum over burnt lime, it is found to 
have formed a compound which corresponds approximately 
to the formula UNOg, which is decomposed by water 

into free nitric acid and a hydrated cellulose 

When viewed under the microscope, mere erized cotton is seen 
to have undergone considerable morphological changes, inas- 
much as the lumen or central cavity is much reduced m size, 
while the fibre has lost its characteristic band-shaped appearance 
and becomes rounded 

In Mercer’s time the process, which he himself termed “ soda- 
izing ” or “ fulling,” never acquired any degree of commercial 
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success, partly on account of the expense of the caustic 
soda required, but mainly on account of the great shrinkage 
(20 to 25 %) which took place in the doth An important 
application of the process in calico printing for the production 
of permanent crimp or “ cr6pon effects, which was originally 
devised by Mercer, was revived in 1890-1891 and is still largely 
practised by calico printers (see Iekhle Priniing) Another 
application, also dependent upon the shrinking action of caustic 
soda on cotton, was patented in 1884 by Depoully, and has for 
its object the production of crimp effects on piece-goods consist- 
ing of wool and cotton or silk and cotton In the manu- 
facture of such goods cotton binding thre uls are introduced at 
definite intervals in the warp or weft, or both, and the piece is 
passed through cold caustic soda, washed, passed through dilute 
sulphuric acid, and washed again till neutral The cotton con- 
tracts under the influence of the caustic soda, while both wool 
and silk remain unaffected, and the desired crimped or puckered 
effect IS thus obtained 

By far the most important application of the mercerizing 
process is that by which a permanent lustre^ 1. impaited to 
( otton goods, this was discovered in 1889 by II A I owe, who 
took out a patent for his process in that year, this being supple- 
mented by a further patent in 1890 Since Lowe’s invention 
did not receive sufficient encouragement, he allowed his patents 
to lapse and the process thus became pubhc property It was 
not until 1895, when Messrs Ihomas<S: Prevost rep<itcntcd Lowe s 
invention, that actual interest was aroused in th^ new produc t 
and the process became a practical success I heir patent was 
subsequently annulled on the ground of having been anticipated 

I he production of a permanent lustre on cotton by mcrcciizing 
IS m principle a vtiy simple process, and may be c fleeted in two vn ays 
According to the hrst method, the cotton is treated m a stretched 
condition with strong caustic s<xla, and is then \\ ishcd, while sfill 
stretched, m water After the washing his been continued for a 
short lime the tension relaxes, ind it is tlien found tint the cotton 
has acquired i permanent lustre or gloss similar in Appearance to 
that of a spun silk though not so jironounecd According to the 
second method, which constitutes but i slight moelihcation of tlu 
fiist, the cotton is immersed in caustic soda of the sticngth rcquiied 
fc^r mercerizing, ind is then tiken out, stretched slightly beyond its 
original length, and then washed until the tension slackens 

Not all classes of cotton arc equally suited for being mercerized 
I hus, in the case of yarns the most biilliant lustie is ilways obtained 
on twofold or multifold yarns spun from longstq)led cotton 
(Egyptian or Sea Island) Single yarns made from th( sunc quality 
of cotton are only slightly imj^iroved m appear iiiec by the jiroces'^ 
and are consequently seldom inercciiml and the same applies to 
twofold y inis made from 01 dm iry Amene in cotton Inpicec goods, 
long stapled eutton also ,^i\fs the best k ‘‘Ulto, but it is not access ry 
that the yarn used for we-aving should be twofold In the gie it 
majority of cises, the merccii/ing of cotton, whether it be 111 the 
yarn or m the jiiccc is done before bleaching, but sometimes it is 
found preferable to merce rizc aftei ble icluiig, ear even after bleaching 
and dyeing 1 he strength of the caustic soda employed m prictiec 
IS generally betw^ e 11 and (k)'^ Tw 1 he temperature of ih( c iiistie 
soda has a matirnl mflmnee on its lelion on the cotton fibre 
very much stronger solutions being recjuircd to produce the same 
ctfcct at elcvateei tcmjx^iaturts than \t the ordinary tempeiature, 
while on the contriry, by lowering the temjieiatun it is possible 
to obtiin a good lustre with consideiably weaket lyes 

Cotton yam may b< mercerized cither in the hank or m the 
warp, md a grt it numbtr of m ichincs have liccn patented and 
constructed for the puiixise The simplest form of machine foi 
hanks consists essentially of two superpo cd strong steel rollers on 
which the hanks are placed anel spread out evenly Fhe upper roller, 
the bcaimgs of which run m a slotted greiove, is then raiseel by 
mechanical means until the the hinks are taut Caustic soda of 
0o° Tw IS now applied, And the iqifici roller is c luseel to revolve 
slowly, the hanks acting as a belt and causing the lower roller to 
revolve simultaneously After about three minutes the e nistic 
soda IS allowed to dram off anel tho hanks are washed by spurt jupcs 
until they slacken, when they iie tiken off and iinseel, first m etilute 
sulphuric acid (to neutialize the ilkah ind facilitate washing), anel 
then in water till neutral The hanks irc then bleached in the 
ordinary way and may be subsequently d^ael, no diminution being 
brought about m the lustre b' these operatiems Cotton warps 
are usually mercerized on a machine similar m construction to a four 
box dyeing maclunc (see Dyeing), but with the guiding rollers and 
their bearings of stronger construction and the squeezers at each cnel 
of the first box with a double nip (three rollers) The first box con 
tains caustic sod the s'^cond water, the third dilute sulphuric acid 
and the fourth water 
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For the continuous mercerizing of cotton m tlie piece much more 
complicated anti expensive machmery is rctjuired than for yarn, 
since it IS necessary to prevent contraction m both length and 
breadth Ihe mercerizing range m most common use for jucccs is 
constructed on the same pnnciple as the stenteiing machine used 
in stretching pieces after bleaching, dyeing or printing, and consists 
essentially of tkvo endless ehains earned at either end by sprocket 
wheels The chains carry clips which run m slotted grooves m the 
horizontal fiame of the machine, which is about 40 ft m length 
The clips close automatically and grip the cloth on cither skU is it is 
fed on to ihe inAchine from the mangk, in which it h is bet n saturated 
with caustic soda The stretching of the piece begins immeclnttly 
on entenng the machine, the tw'O rows of elqjs l>cing caused to 
diverge by setting the slotted grooves m such a inamiLi that when 
the piece has travelled about one- third of the length of the machine 
it IS stretchid slightly beyond its ongmil width At this point the 
piece meets with a spray of vvatei, which is thiown on by means of 
spurt pipes, and in consequence the tension slackens and the mercer 
izing is effected When the piece arrive s at the end of the m leliine 
the clips eipeii automatically and release it 1 he ncc it passes through 
a lx>x containing dilute sulphuric acid, and then through a second 
box where washing witli w iter is effected 

In most large works the caustic soda washings, which were 
foimerly run to w istc or were jiartly used up for bit idling, are 
eva|)orated down m multiple effect evaporators to 90*^ I w , and the 
solution IS used ovt r again for merecnzing 

Colton merceiized under tension has not is much affinity for 
colouring math rs as cotton mercerized without tension, and although 
the amount of h>gioscopie moistuie which it ret 11ns m the Air tlried 
condition is gre iter than m the case of oidmary untreated cotton, 
it IS not so great as tliat he hi by cotton which has been mercerized 
without feiision 13 y drying cotton which has bejen mereeiizcd with 
or without tension it temper itiius above 100® C its affinity for 
colouring mittcrs is mAtcnilly dtercAsed 

I he cause of the lustre jiroduceel by mciccrizing has been variously 
explained and m sonu eases antAgonistie views h ive been expressed 
on the subject When viewed under Mic microseojie by le fleeted 
light, the iiregularly twisted band sh qied cotton fibre is seen to 
exhibit a strong lustre it those jieunts from which the ligiit is re fleeted 
from the surface Colton mercerized without tensum hows a 
similar appe irancc In the y irn or jueec the lustre is not 
appireiit, beeiusc the innumcrAble reflecting surf tees disjjer e the 
light in all dire e tions If Ijowever the cottem his been luercerizeel 
under tension being })hstu while still containing the caustic odi, 
it IS stretched anel is set in this conelition 1 y the washing 1 hus 
in the finished proelucl a large pioportie)n of the rounded fibres are 
liid jiarallel to each otlici as m the case of spun silk, and the lustre 
inherent to the fibre becomes visible to the naked eye 

See fhe / tfe and Labours of John Mttcer by I A Pirnell (Long* 
mans Green tk. Cu ) Ihe Aletccrisaiton dtr Uaunmnlh ^ by Paul 
Gardnci (Julius Springer, Berlin) Mt}ccYisation by the editors of 
The D\er and C altco Printer (Hey wood A Co ) (F K ) 

MERCHANT (O Fr manheant, modem warchand, from 
I at mercart, to trade, merx, goods, merchandise), a trader, 
one who buys ind se 11 s goods for pi ofit I he term is now usually 
( ( nfiiK d to a wholes flc dealer or one who trades on an extended 
scale with foreign eountiics 

MERCIA, one of the kingdoms of Anglo-Saxon Fnglind 
Ihe original kingdom seems to have lam m the upper basin of 
the Irent, comprising the greitcr part of Derb> shire and 
Staffordshire, the northern parts of Warwickshire and Iciccster- 
shirt and the southern part of Nottinghamshne Ihe name 
{Merce) seems to denote men of the March, and prcsumablv 
was first applied when this district bordertel upon the Welsh 
In Liter times Mcreia successively absorbed all the other terii- 
tories between the Humber and the Ihamcs except East Anglia, 
end some distruts even beyond the Thames 

The origin of the kingdom is olweure The loval fimily, 
aetordmg to Felix, Life of St Gidhlac (Anglo-Saxon vc rsion), 
were c xlled Ic lingas Icel, their ancestor, may have lieen the 
founder of the kingdom, but nothing i-y known eil him The 
family, however, claimed descent from the ancient kings of 
Angle (cf Offa I incl Wcimund) The first Mercian king of 
whom we have any record was Cearl, who apparently reigned 
ibout the beginning of the 7th century, and whose diughter 
Coenburg married Fdwm, king of Deira During bdwin’s 
reign Mercia was subject to his supremacy, though it may have 
been governed throughout by princes of its own royal family 
Its first prominent appearance m bnglish history may l^e dated 
in the year 6^3, when the Mercian princ c Pend a joined the Welsh 
king Cead walla in overthrowing Fdw in Arc ording to the Saxon 
Chronicle, Penda began to reign in 626 and fought tag iinst the 
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West Saxons at Cirencester in 628 In the Mercian regnal 
tables, however, he is assigned a reign of only twenty-one years, 
which, as his death took place in 654 or 655, would give 634 
as the date of his accession, presumably on the overthrow of 
Edwin, or perhaps on that of Ceadwalla Dunr^g the reign of 
Oswald Penda clearly reigned under the suzeramty of that king 
In 642, howevei, Oswald was slam by Penda in a battle at a 
place called Maserfeld, which has not been identified with 
certaintv During the early part of OswiO s reign the North- 
umbrian kingdom was repeatedly invaded and ravaged by the 
Mercians, and on one occasion (before 651) Penda besieged and 
almost captured the Northumbrian royal castle at Bamborough 
At the same time he extended his influence in other directions, 
and expelled from the throne of Wessex Coenwalh, who had 
divorced his sister Indeed, at this time nearly all the English 
kingdoms must have acknowledged his supremacy The king- 
dom of Middle Anglia, which appears to have included the 
counties of Northampton, Rutland, Huntingdon, and parts of 
Bedfordshire, Cambridgeshire, Leicestershire and Lincolnshire, 
was formed into a dependent principality under his son Peada 
At this time also the territory corresponding to the modern 
counties of Cheshire, Sliropshire and Herefordshire seems to have 
been occupied The last of these counties is said some time 
later to have been under the government of another son of Penda 
named Merewald In 654 or 655 Penda again invaded North- 
umbria, with a huge armv divided into thirty legiones, each under 
a royal prince, among whom were iEthelhere, king of East Anglia, 
and several Welsh kings He was defeated and slain, however 
by Oswio, at a river called the Winwaed Mercia then came 
again under Northumbrian rule Peada, the oldest son of Pendi , 
was allowed to govern the part south of the Trent, while north 
Merna w is put in charge of Northumbrian officials Penda, 
although h( did not prohibit the preaching of Christianity, had 
remained a heithcn to the end of his life His death was 
followed by the c on version of his kingdom Peada had emhrai td 
Christianity on his marriage with a (laughter of Oswio, and undti 
him the first Mercian bishopric was founded Shortly afterwards 
Peada was murdeied, but in 658 the Mercians rose under his 
younger brother Wulfherc and threw off the Northumbrian 
supremat y 

Wulfhere seems to have been a vigorous ruler, for he extended 
the power ol Mcrcia as far as it had reached in the davs of his 
father, and even f Tther According to the C hronicle he invaded 
Wesse'^k. as far as Ashdown in Berkshire in the year 661 At the 
same time he conquered the Isle of Wight, which he gave to 
iEthelwalh, king of Sussex Between the years 661 and 665 
he was defeated by the Northumbnin king Fcgfnth and had to 
give up Lindsev In 675 he again fought with the West Saxons 
under Aesewme, and shortly afterwards died His brother 
iEthclred, who succeeded him, invaded Kent in the following 
year, and in 679 fought a battle on the Trc nt against E( gfrith, b\ 
which he rec overed Lindsey After this, however, we heir little 
of Mercian interference with the other kingdoms for some time, 
and sine e it is c lear that during the last 1 5 years of the 7th cen- 
tury Wessex, Essex, Sussex and Kent weie frequently involved 
in strife, it seems likely that the Mercian king had somewhit lo^t 
hold over the south of England In 704 iEthelred resigned the 
crown and became i monk, Iciving his kingdom to Coenred the 
son of Wulfherc Coenrecl also abdicated five years later and 
went to Rome ^eolrcd, the son of yEthelred, who succeeded, 
fought against the West Saxon king Ine in 715 On his death 
m the following year /Lthelbald, a distant relative, came to the 
throne, ind under him Mertian supremaev was fully restored 
over all the kingdom south of the Humber He reigned for 41 
years After his murder in 71^7 the Mercian throne was held for 
a short time by Beomred He was expelled the same year bv 
Offa, jfco soon restored the power of Merc la, whu h seems to 
some diminution during the later years of AFthel- 
policy was apparently the extinction of the dtpen- 
dei^H^dom^^ In his reign the dynasties of Kent, Sussex and 
the Hwicce sefipn to have disappeared, or at all e\ents to have 
given up the mhgly title In 787 he associated his son Rcgfnth 


with him m the kingdom, and after his death (796) Ecgfnth 
reigned alone for a few months On the death of Ecgfnth the 
throne passed to Coenwulf, a descendant of Pybba, father 
of Penda In 821 Coenwulf was succeeded by his brother 
Ceolwulf, who was deprived of the throne m 823, being succeeded 
by Beornwulf In 825 Beornwulf was defeated by Ecgberht, 
king of Wessex, and in the same year he was overthrown anci 
slam by the East Angles The supremacy now passed to 
Wessex 

In 827 Ludeca, the successor of Beornwulf, was slain in battle 
with five of his carls Wiglaf, who succeeded him, was expelled 
two years later bv Ecgberht, but regained the throne in the 
following year He died, probably in 839, and was succeeded by 
Berhtwulf, who reigned until 852 Under these later kings 
Mercia seems to have extended from the Humber to the Thames, 
including London, though East Anglia was independent, ancl 
that part of Essex which corresponds to the modem county of 
that name had lieen annexed to Wessex after 825 Berhtwulf 
was succeeded m 852 by Burgred, who married /Fthelswith, 
daughter of A tl^lwulf His power seems to have been more or 
less dependent on the West Saxons In 8 *>3, with the assistance 
of iEthclwulf he reduced North Wales to subjection Again 
in 868 he called upon the West Saxon king Ai)thelred for assist- 
ance agiinst the Danes under Lo^ibrok's sons, who at this 
time invaded Mercia after their overthrow of the Northumbrians 
at York No battle took place, and the Mercians subsequently 
made peace with the Danes In 872 the Danes occupied London 
on their return from invading Wessex, after which a truce was 
again made In 873 the Danes encamped at Torksey m Lincoln- 
shire, and although another truce ensued, they advanced m the 
following year to Repton, and Burgred was driven from the 
kingdom He v^ent to Rome, where he remamed until his death 
In 874 Ceolwulf, a king’s thegn or baron, was made king by the 
Danes, and definitely acknowledged their overlordship In 877, 
after the second invasion of Wessex, the Danes seem to have 
taken the eastern part of Mercia into their own hands How long 
Ceolwulf reigned over the western portion is unknown About 
the year 884 the most important person in English Mercia was 
an earl, /Ethelred, who ac eepted the suzerainty of Alfred, and 
m or before the year 887 married his daughter Aithelflaed 
/Ethelred and /Ethelflaed appear to have had practically regal 
power, though they did not use the royal title In 886 London, 
which had been recovered by Alfred from the Danes, was re- 
stored to /E^thclred During the invasion of 893-97 English 
Mercia was again repeatedly ravaged by the Danes, hut m the 
last of these years, by the united efforts of Alfred and /Ethelred, 
they were at length expelled With this exception, Watling 
Street, the Ouse and the Lea, continued to be the boundar> 
between Mercia and the Danish kingdom of E 2 ast Anglia down to 
the death of /Ethelred, between 910 and 912 The government 
was then earned on by /Ethelflaed, who built a number of fort- 
resses, and in conjunction with her brother. King Edward the 
Elder succeeded in expelling the Danes from Derby and Leicester 
by the year 917-18 After her death in the latter year her 
daughter /Elfwyn was soon deprived of the government by 
Edward, and Mercia was definitely annexed to \Vessex 

From this time onwards its existence as a separate kingdom 
was at an end, though during the last years of Eadwig’s uign 
the Men lans and Northumbrians set up Eadgar as king In the 
last century of the Saxon period the earls of Mercia frequently 
occupied a semi-royal position The most important of these 
were /Elfhere under Eadgar, Edward and /Ethlred, Eadric 
Streona, under the last-mentioned king, and Leofnc, under the 
Danish kings 

Authorities — Bede, Histona ecclestasHca (esd C Plummer, 
Oxford, 1896) Anglo-Saxon Chronicle (ed Earle and Plummer, 
Oxford 1899) W de G Birch, Cartulanum sa^onicum (London, 
1885-1893) - (F G M B) 

MERCifi, MARIUS JEAN ANTONIN (1845- ), French 

sculptor and painter, was born in Toulouse on the 30th of October 
1845 He entered the ficole des Beaux Arts, Pans, and studied 
under Falgui^re and Jouffroy, and in 1868 gamed the Grand Prix 
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de Rome His first great popular successes were the David ” 
and “ Glona Victis/’ which was shown and received the medal 
of honour of the Salon The bronze was subsequently placed 
in the Square Montholon The Genius of the Arts ” (1877), a 
relief, is m the Tuilenes, in substitution for Parye's “ Napoleon 
111 ”, a similar work for the tomb of Michelet (1879) is m the 
cemetery of P^re la Chaise, and in the same year Merci6 produced 
the statue of Arago with accompanying reliefs, now erected at 
Perpignan In 1882 he repeated his great patriotic success of 
1874 with a group “ Qiiand Meme ’ ” replicas of which have been 
set up at Belfort and in the garden of the Tuilenes “ Le 
Souvenir ” (1885), a marble statue for the tomb of Mme Charles 
Ferry, is one of his most beautiful works ‘‘ Regret,’ for the 
tomb of Cabanel, was produced in 1892, along with “ William 
Tell,” now at Lausanne Merci^ also designed the monuments 
to '' Meissonier ” (18915), erected in the Jardin dc ITnfante in 
the Louvre, and “ haidherbe ” (1896) at Idle, a statue of 
Thiers ” set up at St Germain-en-Laye, the monument to 
“ Baudry ” at Pdre la Chaise, and that of “ Louis-Philippc and 
Queen Am61ie ” for their tomb at Dreux Ills stone group of 
“ Justice ” IS at the Hotel de Ville, Pans Numerous other 
statues, portrait busts, and medallions came from the sculptor s 
hand, which gained him a medal of honour at the Pans Exhibi- 
tion of 1878 and the grand prix at that of 1889 Among the 
paintings exhibited by the artist arc a “ Venus,” to which was 
awarded a medal in 1883, “Lecla” (1884), and “Michacl- 
angclo studying Anatomy ” (1885) — his most dramatic work 
m this medium Mere 1^ was appointed professor of drawing and 
sculpture at the l5( ole des Beaux Arts, and was elected a member 
of the Academic Fran^aise in 1891, after being awarded the 
biennial prize of the institute of £Soo in 1887 
MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Mcrcicr, farmer, and 
of Mane Kimener, his wife He was born in the village of 
St Athanase d’Iberville on the 15th of October 1840 I he 
family came from France, and settled in the district of Mont- 
magny, and later removed to Iberville Mereier entered the 
Jesuit College of St Mary, Montreal, at the age of fourteen, 
ind throughout his life retained a warm triendship for the 
society He married, firstly in 1866 Leopoldine Boivin, and 
secondly in 1871 Virginie St Denis On the completion of his 
course at St Mary^ he studied law in the office of Laframboise 
and Papmeau, in St Hyacinthc, and was admitted to the bar of 
the province in April 1865 At the age of twentv-two he became 
the editor of the Conservative Courrier de S/ Hyaanthey and 
in this journal supported the policy of the Sicotte administration, 
which then represented the interests of Quebec, under the Act 
of Union (1840), but when Sieotte accepted a seat on the bench 
Mercier joined the Opposition, and contributed largely to the 
defeat of the Ministerial candidate In 1864 he vigorously 
opposed the scheme of confederation, on the ground that it 
would prove fatal to the distincti\e position held by the French 
Canadians He resumed the editorship of the Courner in 1866, 
but after a few months retired from journalism, and for the 
next five years devoted all his energy to his profession At the 
commencement of the year 1871 the national party was organized 
in Quebec, and Mercier supported the candidates of the party 
on the platform In August 1872 he was elected as a member of 
the House of Commons for the county of Rouville, and proved 
a vigorous opponent of Sir John A Macdonald on the question 
of separate schools for New Brunswick He was a candidate 
at the general elections in 1874, but retired on the eve of the 
contest in favour of another candidate of his own party Mercier 
entered the arena of provincial politics in May 1879 as solicitor- 
general in the Joly government, representing the county of 
St Hyacmthe, and on the defeat of the ministry in October 
he passed, with his leader, into opposition On the retirement 
of M Joly from the leadership of the Liberal party in Quebec 
in 1883 Mercier was chosen as his successor Towards the close 
of 1885 the French-Canadian mind was greatly agitated over the 
execution of Louis Riel, leader of the north-west rebellion, and 
in consequence of the attitude of Mercier on this question the 
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Liberal minority m the Legislative Assembly, which had been 
reduced to fifteen, rapidly gained strength, until at the general 
elections held in October i886 the province was carried m the 
Liberal interest In January 1887 Mercier was sworn m as 
premier and attorney-general, and from this moment he exei- 
cised an extraordinary influence in the province He mu cecdtd 
in passing without opposition the Jesuit Estates Act, a measure 
to compensate the order for the loss of property confiscated by 
the C rown This a( t came before the Federal House for disallow - 
ance, but was carried on division When Meicicr appealed to 
the electorate in 1890, his policy was endorsed, and he was able 
to give effect to many important measures Early in 1891 he 
negotiated a loan in Europe for the province, and whilst on a 
visit to Rome he was created a count of the Roman Empire by 
Leo XIH , who three years previously had conferred ujxin him 
the rank of a ( ommander of the order of St Gregory the Gn at 
Of commanding presence, fiim, decisive, courteous in manner, 
convincing in iigumcnl, and deeply attached to his native 
province, he lu^d all the quahties of a popul xr leader For a few 
years he was the idol of the people of Quebec, and French Canada 
loomed large in the public eye, but towaids the end of 1891 
serious charges were preferred against his ministry, on the ground 
thf^t subsidies voted for railways had been diverted to political 
use, and he was dismissed by the lieutcnant-goveinoi At the 
subsequent elections held in March 1892 he was returned for 
the county of Bonaventure, but his partv was hopelessly 
defeated On the formation of a new government he was 
brought to trial, and declared not guilty, his health, however, 
gave way, and he never regained his former influence 

See Biographic, dt scours conferences, &c y del* Hon Honori Mercier y 
bv J O PcllanJ (Montreal, 1893) {\ Ct D) 

MERCIER, LOUIS SEBASTIEN (1740-1814), French drama- 
tist and miscellaneous writer, was born in Pans on the 6th of 
)une 1740 He began his literary caieer by writing heroic 
epistles, but caily came to the conclusion that Boileau and 
Rxcine had ruined the French language, md that the true poet 
was he who wrote in prose Ihc most important of his miscel- 
laneous works are V dn 2^^(7(1770), VEssat sur Vart dramattque 
(1773), Neologte (1801), Le Tableau de Parts (1781-1788), le 
nouveau Pans (1799), Histoire de Trance (1802) and Satire 
contre Racine et Boileau (1808) He decried French tragedy as 
a caricature of antique and foreign c ustoms in bombastic \ erse, 
and advocated the comedie larmoyante as understood by Diderot 
To the philosophers he was entirely hostile He denied that 
modern science had midc any real advance, he even carried his 
conservatism so far as to maintain that the earth was a circular 
flat plain around which revoKed the sun Mercier wrote some 
sixtv dramas, among which mav be mentioned Jean llennuyer 
(1772), La Destruction de la Itgue (1782), Jenneval (1769), Le 
yMg^(i774), (1775) and La Brouette du vinaigrter 

In politics he was a Moderate, and as a member of the Convention 
he voted against the death penalty for Louis XVI During 
the Terror he was imprisoned, but was released after the fall of 
Robespierre He died in Pans on the 25th of Apiil 1814 

See L6on Hccharcl, Sehasiien Mercier, sa vie, son oeuvre (Pans, 
1903) R Doumic m the Revue des deux mondes (15th July 1903) 

MERCK, JOHANN HEINRICH (1741-1791), German author 
and critic, was born at Darmstadt on the nth of April 1741, 
a few days after the death of his father, a chemist He stucJied 
law at Giessen, and in 1767 was given an appointment in the 
paymaster’s department at Darmstadt, and a year later himself 
became paymaster For a number of years he exercised con- 
siderable influence upon the literary movement in Germany, 
he helped to found the Frankfurter gelehrte Anzeigen in 1772, 
and was one of the chief contributors to Nicolai’s Allgemetne 
Btbhothek In 1782 he accompanied the Landgravine Karoline 
of Hesse-Darmstadt to St Petersburg, and on his return was a 
guest of the duke Charles Augustus of Weimar in the Wartburg 
Unfortunate speculations brought him into pecuniary embarrass- 
ment in 1788, and although friends, notably Goethe, were ready 
to come to his assistance, his losses — combined with the death of 
five of his children — so preyed upon his mind that he committed 
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suicide on the 27th of June 1791 Merck distinguished himself 
mainly as a critic, his keen perception, critical perspicacity and 
refined taste made him a valuable guide to the young writers of 
the Sturm und Drang. He also wrote a number of small treatises, 
dealing mostly with literature and art, especially painting, and 
a few poems, stories, narratn es and the like , but they have not 
much intrinsic importance Merck’s letters are particularly 
interesting and instructive, and throw much light upon the 
literary conditions of his time 

Merck's Ausgewahlie SchrifUn zur %ch6nen Litevatur imd Kunsi 
were published by A Stahr in 1840, with a biography See Brief e 
an J H Merck von (loethe, Herder, 11 leland und andern hedeutenden 
Zeitgenossen (1835), Brief e an und von J H Merck (1838) and Brief e 
aus dem Freundeskretse von Goethe, Herder, Hopfner und Merck 
(1847), all edited by K Wjefner Cf Cx Zimmennann, / H Merck, 
seine Umgebung und seme 7ett (1871) 

MERCCEUR, SEIGNEURS AND DUKES OF. Ihe estate 
of Mercceur in Auvergne, France, gave its name to a line of 
powerful lords, which became extinct in the 14th century, and 
passed b> inheritance to the dauphins of Auvergne, counts of 
Clermont In 1426 it passed to the Bourbons by the marriage 
of Jeanne de Clermont, diuphine of Auvergne, with Louis de 
Bourbon, count of Montpensier It formed part of the confis- 
cated estates of the Constable de Bourbon, and was given by 
Francis 1 and Louise of Sa\oy to Antoine, duke of Lorraine, 
and his wife, Ren6e de Bourbon Nicolas of Lorraine, son of 
Duke Antoine, was created duke of Mereaur and a peer of 
h ranee in 1^69 His son Philippe Emmanuel (see below) left 
a daughter, who married the due de Vendome in 1609 

MERCCEUR, PHILIPPE EMMANUEL DE LORRAINE, Due 
Dk (1558-1602), French soldier, was born on the 9th of Septem- 
ber 1558, and married Mane de Luxemburg, duchesse de Pen- 
thi^vre In 1582 he was made governor of Brittany by Henry 
III , who had married his sister Mercaur put himself at the 
head of the Leigue in Brittan>, and hud himself proclaimed 
protector of the Roman Catholic Chun h in the province in 1588 
Invoking the hereditary rights of his wife, who was a descendant 
of the dukes of Brittany, he endeavoured to mike himself 
independent in that province, and organized a government at 
Nantes, calling his son “ prince and duke of Brittany ” \\'ith 
the aid of the Spaniards he defeated the diu de Montpensier 
whom Henr> IV had sent against him, at (.non in 1592, but 
the royal troops, reinforced by P riglish contingents, soon re- 
covered the advantage The king marched igainst Mercieur 
in person, and received his submission at Angers on the 20th of 
March 1598 Mercaur subsequently went to Hungary, where 
he entered the servu e of the emperor Rudolph II , and fought 
against the Turks, taking Stuhlweissenhiirg (Szekes-F'ehervai) 
in 1599 Mercieur died on the 19th of February 1602 

MERCURY (Mercurius), in Roman m>thologv, the god of 
merchandise {merx) and merchants, later identified with the 
Greek Hermes His nature is more intelligible and simple than 
that of an> other Roman deity In the native Italian states 
no trade existed till the influence of the Greek (olonies on the 
coast introduced Greek customs and terminologv It was no 
doubt under the rule of the larquins that merchants began to ply 
their trade Doubtless the merchants practised their religious 
ceremonies from the first, but their god Mercurius was not 
officially rec ognized by the state till the > ear 495 r c Rome 
frequently suffered from scan ity of gram during the unsettled 
times that followed the expulsion of the Tarqums Various 
religious innovations were made to propitiate the gods, in 496 
the Greek worship of Dtmeter, Dionysus and Persephone was 
established in the city, and in 495 the (ireek god Hermes was 
introduced into Rome under the Italian name of Mercurius 
(Livy 11 21, 27), as protector of the grain trade, especially with 
Sicily Preller thinks that at the same time the trade in gram 
was regulated by law and a regular college or gild of merchants 
instituted This college was under the protection of the god, 
6^ annual festival was on the 15th (the ides) of May, on which day 
bhe temple of the god had been dedicated at the southern end of 
Ine Circus Maximus, near the Aventine, and the members were 
called mertunales as well as mercatores Mommsen, however, 


considers the mercurtales to be a purely local gild — the pagant of 
the Circus valley The 15th of May was chosen as the feast of 
Mercury, obviously because Maia was the mother of Hermes, 
that IS of Mercury, and she was worshipped along with her son by 
the mercurtales on this day According to Preller, this religious 
foundation had a political object, it established on a legitimate 
and sure basis the trade between Rome and the Greek colonies 
of the coast, whereas formerly this trade had been exposed to 
the capricious interference of government officials Like all 
borrowed religions in Rome, it must have retained the rites and 
the termmology of its Greek original (Festus, p 257) Mercury 
became the god, not only of the mercatores and of the grain trade, 
but of buying and s( llmg in general, and it appears that, at least 
m the streets where shops were common, little chapels and images 
of the god were erected I here was a spring dedicated to 
Mercury between his temple and the Porta Capena, every 
shopman drew water from this spring on the 15th of May, and 
sprinkled it with a laurel twig over his head and over his goods, at 
the same time entreating Mercury to remove from his head and 
his goods the guilt of all his deceits (Ovid, Fash, v 673 seq ) 
The word mercunalts was popularly used as equivalent to 
“cheat ” 

Roman statuettes of bronze, in which Mercury is represented, 
like the Greek Hermes, standing holding the ciduccus or staff in 
the one hand and a jiurse in the either (an element very rare in purely 
Hellenic representations), are exceedingly common 

MERCURY, in astronomy, the smallest major planet and the 
nearest to the sun, its symbol is $ Its proximity to the sun 
makes the telescopic study of its physical constitution extremely 
difficult Ihc result is that less is known on this subject than 
in the case of any other planet Even the time of rotation on 
Its axis is uncertain J H Schroter inferred a period of rotation 
of 24 h 5 m 30 s , which was in seeming agreement with the obser- 
vations of K L Harding This period was generally accepted, 
though Herschel had been unable to see any changes indicating 
rotation In 1882 G Schiaparelli began a careful study of the 
face of the planet with a refractor of 8 m aperture, subse- 
quently replaced by one of 18 in His unexpected conclu- 
sion was that the rotation of Mercury resembles that of the 
moon, in having its period equal to that of its orbital revolution 
As the moon always presents the same face to the earth, so 
Mercury must, in this case, always present very neaih the same 
face to the sun Schiaparelli also announced that the axis of 
rotation of the planet is nearly perpendicular to the plane of its 
orbit The rotation being uniform, while the orbital motion, 
owing to the great eccentricity of the orbit, is affected by a 
very large inccjuality, it would follow that there is a hbration 
in longitude of nearly 24° on each side of the mean position 
Percivil Lowell in 1897 took up the question anew b> combining 
a long series of measured diameters of the planet with drawings 
of Its apparent surface 1 he seeming constancy of the surface 
appearance was considered to confirm the view of Schiaparelli 
as to the slow rotation of the planet But there is wide room 
for doubt on the question 

The period of orbital revolution of Mercury is nearly 88 days, 
or somewhat less than three months Consequently, the period 
of s>nodic revolution is lesi» than four months, during which 
the entire round of phases is completed When near greatest 
elongation Mercury shines as a star of the first magnitude, or 
brighter, but m the latitudes of central and northern Europe 
It IS so near the horuon soon after sunset as to be generaUv 
obscured by vapoui's or clouds 

The eccentricity of the orbit, o 20, is far greater than that of 
any major planet, and nearly the average of that of the minor 
planets Consequently, its distance and its greatest elongation 
from the sun vary widely with its position in its orbit at the 
time 

The mass of Mercury can be determined only from its action 
upon Venus, this is so small that the result is doubtful 
Levemer adopted in his tables i 3,000,000 as the ratio of the 
mass of Mercury to that of the sun S Newcomb, from the action 
upon Venus, reduced this to one-half its amount, or i 6,ooo,oooi 
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G W Hill, basing his conclusions on the probable destin> of 
the planet, estimated the mass to be less than i 10,000,000 I he 
adoption of a mass even as large as that of Newcomb implies a 
greater density than that of the earth, but it is not possible to 
estimate the probability that such is the case 
The most interesting phenomenon connc(tcd with Mercury is 
that of its occasional transit over the disk of the sun at infendr 
conjunction These occur only when the planet is near one of 
its nodes at the time The earth, in its orbital revoluticn, 
passes through the line of the nodes of Mercury about the 8th of 
May and the loth of November of each year It is only near oie 
of these times that a transit can occur 1 he periodu times of 
Mercury and the tarth are such that the transits are general^ 
repeated in a cycle of 46 years, during whi( h 8 transits occur n 
May and 6 in November The following tiblc shows the Green- 
wich mean time of the middle of all the transits from 1677, the 
date of the hrst one accurately observed, until the end of the 
present century — 

Iransits of Mercury from 1677 to 2003 
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A perplexing problem is offered b) the scculai motion of the 
perihelicm of Merc ury In 1845 Levernc r found that this motion , 
as derived from observaticms of the transits, was gi cater by 35" 
per centiirv than it should be from the gr i\ itation of all the other 
planets This c tmclusiun has been fully confirmed bv subscc^uc n1 
investigations, a recent discussion showing the excess of motion 
to be 43" per century It follows from this cither that Merc ury 
is acted upon by some unknown masses of matter, or that the 
intensity of gravitation does not precisely follow Newton’s law 
The most natural explanation was proposed by 1 cveiricr, who 
attributed the excess of motion to the action of a group of intr i- 
Mcuunal planets At first this conclusion seemed to be con- 
firmed by the fact that occasional observations of the transit of 
a dark object over the sun had been observed But no such 
observation was ever made by an experienced astronomer, and 
the frequent photographs of the sun, which have been taken at 
the Greenwich observatory and elsewhere since 1870, have never 
shown the existence of any sue h body We may therefore regard 
it as certain that, if a group of intra-Mercurial planets exists, its 
members are too small to be seen when projected on the sun’^ 
disk During the eclipses of 1900 and 1905 the astronomers ol 
the Harvard and Lick Observatories photographed the sky in 
the neighbourhood of the sun so fully that the stars down to the 
7th or 8th magnitude were impiintcxl on the plates Careful 
examination failed to show the existence of any unknown body 
It follows that if the group exists the members must be so small 
as to be entirely invisible But in this case they must be so 
numerous that they should be visible as a diffuseci illumination 
on the sky after sunset Such an illumination is shown by the 
zodiacal hght But such a group of bodies, if situated in the 
plane of the ecliptic, would produce a motion of the node of 
Mercury equal to that of its penhelion, while the observed motion 
1 Mercury grazes sun’s limb 


lof the node of Mercury is somewhat less than that computed 
jfrom the gravitation of the known planets The same is true 
lof the nocie of Venus, which might also be affected by the same 
(attraction 1 o produc e the observed result, the me Imation of the 
ring would have to be greater than that of the orbit of either 
Mercury or Venus In 18915 Newcomb showed that the observed 
motions, both ot the perihelion of Mercury and of the nodes of 
Mercuiy and Venus, could be appioximatel) represented by the 
ittraction of a ring of inter-mercurial lx)dies having a mean incli- 
lation of 9*^ and the mean node in 48° longitude He also showed 
chat if the ring was placed between the orbits ot Mercury and 
Venus, the inclination would be 7 5'' and the longitude of the 
node zodiacal light appears to be near 

the ecliptic, and the belief that, if it were comix'ised of a lens of 
discrete particles, their ncxles would tend to scatter themselves 
equally around the invariable plane of the solar system, led him 
to drop these explanations «is unsatisfactory, and to prefer 
prcjvisionally the hypothesis that the sun’s gravitation is not 
cxactlv as the inverse square (Sec Gravitation ) 

In 1896 H H Seeliger made a more thorough investigation 
thin Ins predecessor had done of the attraction of the matter 
producing the zodiac il light, assuming it to be formed of a senes 
' of ellipsoids He showed that the motions of the nodes and 
' perihelion could be satisf ic torily represented in this way The 
lollowing are the three principal elements of the hypothetical 
I orbits as found by the two investigators — 

Sechger 

Zodiacal Light 
Mattel 

i nclination I g 75 ' 095 

Node 48^ 35” I to o 

Mass — 1/37 000, ooo j 1/2,860,000 


Newcomb 

Intra- 1 bmg hi twci n 

Mercurial 1 Men ury and 

Ring Vinns 


The dcinonstralion by L W Brown that the motion oi the 
mexm’s perigee is exactly accordant with the Newtonian law of 
gravitation, seems to preclude the possibility of any deviation 
from that law and renders the hypothesis of Seeliger the most 
probable one in tnc present state of knowledge But the c|U(s- 
tion is still an open one wlu the r the zodiacal light has an inclina- 
tion to the (cliptu as great as that computed by Seeliger This 
is a difficult one because the action on Mcrcurv is produced by 
the inner portions of the matter produc mg the zodiacal light 
Ilicse are so ncai the sun that the> cannot be observed, unless 


possibly during a total eclipse N ) 

MERCURY (symbol Hg, atomic weight = 200), in c hcmistry, a 
metallic element whu h is easily distinguished from all others by 
Its being licjuid at even the lowest temperatures naturally occur- 
ring in moderate climates lo this exceptional property it owes 


the synonyms of qiuchilvcr in English (wath the Germans Queck- 
i^tlber IS the only recognized name) and of hydrargyrum (from 
vhu)py water, anci apyvpo^, silver) in Graeco-I^Un Ihis metal 
does not appear to hive been known to the ancient Jews, nor 


i is it mentioned by the earlier Greek writers Iheophrastus 


(about 300 Bc ) mentions it as prepared from cmnabar by 
ticalment with copper and vinegar, Dioscondes obtained it 
from the same mineral with the aid of inm, employing at the 
same time a primitive distillation appiratus With the alche- 
mists it was a substance of great consequence Its appearance 
commended it as a substance for investigation, many of its 
compounds, especially corrosive sublimate and calomel, were 
studied, and improved methods for extracting and purifying 
the metal were devised Being ignorant of its susceptibility 
of freezing into a compact solid, they did not recognize it as a 
tnie metal, and vet, on the authority of Gcber, they held that 
mercury (meaning the predominating element in this metal) 
enters into the composition of all metals, and is the very cause 
of their metalhcity (see Element) When, about the beginning 
of the 16th century, chemistry and scientific medicine eami to 
merge into one, this same mysterious element of “ mercury ” 
played a great part in the theories of pathologv , and the metal. 
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in the free in certain combined states, came to be looked upon 
as a powerful medicinal agent 

Occurrence - Mercury occurs m nature chiefly in the form of a 
red sulphide, HgS, called cinnabar {qv)y which, as a rule, is 
accompanied b> more or less of the reguline metal — the latter! 
being probably derived from the former by some secondary 
real tion Ihe most important mercury mines in Europe are 
those of Almaden in Spam and of Idria m Illyria, and in America 
those of California and lexas Deposits ^Iso occur in Russia, 
the bavarian palatinate, in Hungary, Italy, Iransylvania, 
Bohemia, Mexico, Peru and in some other countries 

Meicury occurs in formations of all igcs from the Archcan to 
the Quaternary, and it has been found in both sediment iry and 
ciuptive rocks of the most varied chiractci, eg conglomerates, 
sandstones, shales, limestones, quartzites, slates, serpentines, 
crystalline schists, and eruptive rocks from the most acid to 
the most basic It appears that nearly all known deposits occur 
dong lines of continental uplift, whcit active shearing of the 
formations has occurred Large dejiosits are seldom found in 
eruptive rocks, but gencially near ueh formations or near active 
or extinct hot sjirmgs Ihe (itjMisits are of many types, sinqJe 
lissurc veins being les> usual than comjiound, rcticulalech cir linked 
veins Segregations ind impregnations are very common Ihe 
lorm of thi dejicsil seems to depend chiefly on the physical pi ope rties 
and structure of the enclosing rocks and the natuic of the fissure 
systems that result from their distui banco Ihe principal ore is 
cmnibar, though mctaeinnibarite ind nitivc mercury are often 
abundant the selenieie (tiemannite), chloride and lodule arc lare 
Of the a seiciatcd heavy minerals, pyriU (oi marcasite) is almost 
univtrsil nd chalcopyrite, tetrahednte blende anel realgir aie 
free|uen1 iviany dci»osits contain traces of golel and silvci, and senne 
eicposits IS the Mercur in Utah, arc more vnluablc for their golel 
ill in their inereiuy content Ihe usual gangue forming minerals 
are quiitz, dolomite, caleite bante, fluorspar and various zeolites 
Some foim of bituminous matter is one ol ihe most universal and 
intimate associates of cinnabar formerly quieksilvcr deposits 
were suppose 1 to be feirmed by sublim ition, but fium a careful study 
of the Californii oecuirences b B Christy w is convinced is eaily 
as 1875 that this w is unlikely, and that de jHi^'dion fiom hot alkaline 
sulphide solutions \v is more probable By tre iting the black 
mereuiK suli)hide with such solutions, hot inel undci pussiire, he 
succeeded m producing artificial cinnabar ind met icmn ibaiite He 
also showed that the mineral water at the Ne\\ Almaden mines, 
when charged with stilphyelnc acid and heateel under pressure, was 
capable of effecting the same change, and tint this methoel of pio- 
duction agiecd better with all the f icts th in the sublim ition theoiy 
(See ( enesis of Cinnabar Deposits Amer four Science^ xvii 
15^) Ihe investigations of Dr G h Beekeron the Quicksilver 
l>ep)sits of the Pacific {V S Geol Survey^ Moii xiii , 1888) estab 
hshed the coriectncss of tnese views beyonel eloubt 

Productio 7 i — At one tunc the world’s supply of mercury was 
ilmost entirely derived from the Almaden and Idrian mines, 
hut now the gre itcr proportion is produced in Cahforni i and 
1 e\as, where e innabar was used by the Indi ms as a pigment, 
and first turned to metallurgical purpose in 1845 by (astcllero 
In the United States mercury has also been found in Utah, 
Nevada Oregon ard Arizona In the 1 6th century the Almaden 
and Idnm mines were practically the only producers of this 
meiil, tatistus ot Almaden dating from 1564 and of Idna 
since iS2'5 are given in B Neumann Dte M etalle {ii)0^) Spam 
prodiiied 1151 metru tens m 1870, ind m 1889 its maximum 
of T975 tons sinee then it has, on the whole been decreasing 
The Austna-TTiingar> output steadily ini reased to ibout 
SSO“6oo tons at which it appears to remain In 1887 Russia 
produced 64 tons, and has steadily unproved The United 
States output was over 1000 tons m 1871, ind declined to 
800-900 in the period 1889-1892, it has since increased and 
surpassed the supply from Spam The following table gives 
the produetion in various countries for seleeted vears — 



Spam 

United 

States 

Russia 

Austria 

Hungary 

Italy 

Mexico 

Total 

(Metric 

Ions) 

1001 

754 

loy 

^(}8 

5‘)8 

278 

128 

3120 

J902 

1425 

1208 

416 

55 ^ 

2‘)9 

191 

4056 

1903 

914 

1288 

3b2 j 

567 

314 

1 88 


1904 

1020 

1192 

393 

581 

337 

190 ' 

3733 

1905 

800 

1 1043 

X18 1 

564 

370 

190 * 

3285 
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Mercury is transported in steel bottles closed by a screw 
stopper, the Almaden and Idrian bottles contain 76 lb, and 
until the 1st of June 1904 the Californian bottles contained 
7^1 lb of mercury, they now hold 75 tb From the smaller 
w0rks the metal is ometimes sent out in sheepskin bags holding 
55 tb of mercury 

Metallurgy — Chemically speaking, the extraction of mercury 
frpm its ores is a simple matter Metallic mercury is easily \olati- 
liitd, and separited from the gangue, at tempeiatures far lielow 
rejliiess, and cinnabar at a red heat is leadily reduced to the metallic 
sUte by the action of iron or lime or atmospheric oxygen, the sulphur 
bang thiinnitcd, in the first case as iron sulphide, in the second as 
e^eium sulphide and sulphate, in the third as sulphur dioxide A 
disc iron letoit would at first suggest itsell as the proper kind of 
iiparatus for carrying out these opciations, and this idea was, at 
ole tunc, acted upon in a few small establishments — lor instance, in 
tilt of Zwtibriieken in the Palatinate, where lime was used as a 
cfieomposing agent, but the method has now lieen diseirded In 
ajl the large woiks the decomposition of the cinnabar is effected by 
tjic direct ex})Osuic of the oie to the oxidi/ing flame of a furnace, 
^nd the mercur) vapoiii winch gets diffused threiugh an immense 
mass ol combustion gases, is rccoveied in moie or less m perfect 
conelenscrs 

With the exception of the missive deposits of Almideii in bpam 
ind a few of tiiose in C ililornia and Idrii, cinnabar occurs in foims 
so disseminated as to m ike its mining very expensive Kutle liaiiil 
sorting of tht ores is usually practised Wet conccntiation has not 
been successful, because it necessitates ore crushing and exti nsivc 
slime losses of the brittle cinnibar As a ruk low grade oics cm 
be roisted directly with less loss and expense At Mmidtn 111 
Spam the ores average from 5 to 7 “o, but m other p irts ol the woild 
much pcxirer orc-> have to be tieated In t ililoinia in spite eil the 
high cost of libour, improved furnaces t n ible ous contiinmg not 
moic than ^ % to be mined anel roasted at a profit 

The furnaces originally used at Almaden and lelrii diJier only in 
the condensing plant Tlio rn sting was carried out in inteinally 
fired, vertical shafts of brickwork, ind, at Almaden, the \a|oiiis 
were led through a senes of bottles nameel aludtls so amngcei th it 
the neck eif one entered the seile of the next, iiiel at Idna the \ i])e)urs 
we re leel into large brickweirk chambers lined with e erne nt, anel there 
condensed The aludel funi lec, which wms elesigncd in 1033 by 
Lopez Saaveelri Birba in Hinneivclica Pei 11 (where cinnabar was 
discovered in 1500), and introduced xt Almaden in 1O4O b> Busta- 
mente, by whose name it is sometimes known, h is now been eiiliiely 
given up The Idrian furnace was elesigncd in 1787 by vem I eitlinei 
it was mlroduceil at Almaden in 1800 by Lairanaga, anel nseel sieli 
by side with the aludel furnace Ihe crude mercury is purifieel by 
straining through dense linen 01 chamois le ithcr bags 

The most important impiovcments m the mclalluigy of 
mercury are the introduction of fiirmecs for treating eoarst eircs, 
ind the leplaeement of the olel discontinuous furnaeas by those 
which work continueiusly ihe ineist successful of these eontinue^iis 
furnaces w is a moehfic ition of Count Kiimforel s continuous lime 
kiln I his furnace was intrcxluccd at New Alinaelcn by J B 
Randol the author of many improvements in the inetillurgv e)f 
mercury Ihe success of the eonlimious coarse-ore furnaet at New 
Almaden ltd Kandol to attempt the eemtinuous treatment of fine 
ores also, anei the Hnettncr and Scott continuous fmc-ore furnace, 
which was the result eif these experiments solved the problem eom- 
pletely It contains sevpral vertical shafts 111 which the descending 
ore IS retarded at will by inclined shelving, which caiibcs it to be 
exposcel to the flames as long as may be necessary to roast it thor- 
oughly Ihe time of treatment is determined by the ripielit) with 
which the reiasteel ore is withelriwn it the bottom Several similar 
iurnaccs are in use, is the Knox anel Osborne, the Livcimore and 
Ihe Cormak Spirek The fumes from the roasting furnaces are 
received in masonry thimbers, usually provieicd with water eooleel 
pipes from these lhe\ pass through earthenware pipes, and finally 
through others of wood and glass Not all the yield is in liquid 
mercury much of it is intangled in masses of soot that co\cr the 
condense i wills, and this is only recovered aftci much labour 

The conditions for effective eondtns ition are (1) Tlie furnace 
giscs should be well oxidized, to avoid the produetion of in excess 
of s<X)t Gas finng would meet this reeinirement better than the use 
of wooel or coal (2) 1 he volume of permanent gases passing through 
the fumice shoulel be reduced to a minimum consistently with 
complete oxidation (3) The cross section of the condensers should 
be sufficient to reduce the velocity of the escaping gases, and the 
surface large enough for cooling and for the adhesion of condensed 
mercury Iht latter requirement is best provided for by hanging 
wooden aprons m the path of the cooled gases (4) Ihe temperature 
of the escaping gases should not exceed 15° to 20° C , but cooling 
below this tempi raturc would not give any adc quate return for the 
expense Cooling by watc r is quicker, but more expensive than by 
air Water sprays, acting directly on the fumes, have not given 
good results, on account of the difficulty of recovering ‘ floured " 
quicksilver from the water (5) The use of in artificial inward 
draught is absolutely necessary to control the operation of the 
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furnaces and condensers and to avoid the salivation of the workmen 
(O) I he condenser should be easily and quickly cleaned during the 
operation of the furnace (7) Both furnaces and condensers should 
have inclined iron plates in their foundations to prevent the inhltra 
tion of mercury (8) Iherc is a great need of some substance for 
the construction of quicksilver condensers whi( h shall be strong 
enough to be made thin, be a good conductor of heat, and resistant 
to abrasion and the alternate action of heat and cold It should 
also resist the action of mercury and warm dilute sulphuric icid, 
and be not too expensive 

Quicksilver is best removed from the soot," not by pressure, but 
by the opposite treatment A machine in use for this purpose at 
New Almaden, devised by Colonel von Leieht, consists of an iron 
bowl, peiforated at the bottom, in which revolvts a vertical shaft 
carrymg a propelU r blade which tosses the soot (mixed with wood 
ashes and a little coal oil) into the air, so that the entangled mercury 
is fice to run out through the bottom of the bowl Ihc residue 
from which no more mercury can be extracted mechanic illy is 
returned to the roasting furnace 

The losses of treatment are (i) hurnace loss, which is easily 
icduetd to nothing, and (2) condenser loss, which can never be zero 
The latter consists of mcicury lost as vapour and as mist and its 
minimum amount is determined not by th( richness of the ore but 
by the volume of csciping gases, their velocity and temper iturc 
Ihc percentage of loss will be higher with a poor thin a rich oie 
On i 3 % ore the losses need not exceed 3 or 4 % ore content On a 
I % ore they will run from 5 to 10 But m poorly arr inged plants 
under bad management the> may eisily be doubled 01 even trebled 
The Huettner ind brott fine ore fuiiiice costs with condensers m 
( ahloinia about *1^30,000, and roasts from 30 to ^3 tons of ore 
(from 2 Mn to dust) in 24 lumis at i cost of from '$1 to $0 62 per ton 

Pnrifi( ation — Commercial mcrcur>, as a rule only needs to be 
forced through ch imois leather or allowed to run thiough a very fine 
hole to bornmc fit lor all ordinary applications but the metal, 
having the [lower of dissolving most other metils, is very liable to 
get cont immated and ree3uin s then to be purified For this purpe’isc 
many chemical methods have b( ( n proposed the eommonest 
consist in allowing the metil to fall in i very fine stream through i 
column of a mixture of mine acid and mercurous nitrate, or of 
sulphuric acid, oi ot potassium biehiomate and sulphuric acid the 
metal lie ing siibs< (pu ntly elncd and hltered through a perforateel 
paper filtfr The only really exhsustivi method is elistillation in a 
vacuum out of i gla s ipparitus Many foims of apparatus hi\c 
been dev IS* /I to ethet this He cent researrhi s liave shown howevei 
that the met il so obtained is not ehcmieilly puie there b( mg found 
m th( dislill'^te lines of other metals Absolutely pure mtrcuiv 
eloe s not it all adheu to any sui fare whie h doe^'WIt consist of a met d 
soluble in mcicury Hence the least quantity of it, when placet! on 
a sheet of pipei loims a neatly rounded otf globule, which retains 
its form on being lolleel about, and when subehvided breaks up 
into a number of eepially ])(ifeel globules which tend to eoalesee 
when suthcuntly ne ir to each other The pit e nco in it of the 
rnmul'^st trace of le i<l or tm causes it to ' draw fails * \ very 
impute me til m i\ adhere even to glass, anel in i glass vessel instcaeJ 
t:>f the noim il eonve a, form an iiicgul ir flat meniscus 

Frojuitiis- Fun nicKury is i freel) flowing liquid, whieh 
does neit wet objects placed in it, and has a silver) white colour 
and perfect inctillir lustre, m \erv thin layer it transmits a 
hluish-Molet light It fieezcs at about - yf (_ (Malkt gives 

3S 85"", Hutchins, - 3(; 44.°) with contraction, and the form i- 
tion ol i white, \er) ductile and malleable mass, cisily c.ut with 
\ kmte and exhibiting crystils belonging to the cubic system 
When heated the metal expends vcr\ uniformly, and vapori/es 
at about 360^^, the vohtility is generally increased by the 
prcsMirc of im])uritKs, its high expinsion ind the wide range 
of temperature ovci vhich it is fluui render it especi illy valuable 
as a Ihermometnc fluid (see Thermometry) The vapour is 
colourless, and its din ity points to the c one lusion that the molc- 
cules are monatomic Its specific gravity at is 13 59 S 9 > ^ ^ 
it IS about half is heavy again as copper volume for volume, a 
quarter as heavv igain as lead, and nearly twice as heavy as 
zine, this propertv is turned to account in the construction of 
barometers and ui -pumps Its specific heat is about o 0333 
(see C atorimetry), its electrical conduetivitv is invoked in 
the definition of the ohm (see Conduction, Electric), and its 
thermal conductivity is about two third'' that of silver 

Pure mercury remtins unchanged in dry air, oxygen, nitrous 
oxide, carbon dioxide, ammonia and some other gases at ordinary 
temperatures , hence its applu ation lor collecting and measuring 
gases In damp air it slowly becomes coated with a film of 
mercurous oxide, and when heated for some time in air or 
oxygen it becomes transformed into the red mercuric oxide, 
which decomposes into mercury and oxygen when heated to 
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a higher temperature, this reaction is of great historical impor- 
tance, since it led to the discovery of oxygen at the hands of 
Priestley and Schccle The halogen elements and sulphur 
combine directly with the metal Mercury is unattacked by 
dilute sulphuric acid, the strong at id, however, dissolves it on 
heating with the foimation of sulphur dioxide and mercurous 
or mercuric sulphate according as mercury is m excess or not 
Hydrochloric acid has no adion Dilute nitric acid rcadih 
attacks it, mercurous nitrate being formed in the cold with excess 
of mercury, mcrciuic nitrate with excess of acid, or with strong 
acid, in the warm The metal dissolves m solutions containing 
( hlonne or bromine, and consequently in aqua regia 

Mercury readily dissolves many metals to form a class of com 
pounds termed imalgams, which have considei ible applications 
in the arts 

Compounds of Mercury 

Mercury foims two well-dt fined senes of salts— the mercurous 
salts derived from the oxide HgjO, ind the mercuiic silts from the 
oxide HgO the existence of these salts can hardly be iiiscpaiabh 
connected with a v iriabli valency, i t tint mercuiy is monovalent 
in mcreuious, and divalent inmereuiic compounds, for according to 
Baker mercurous chlondc or calomel (y v ) has the formula Hg Cl^ 

Mercurous Oxtde^ Hg O, is ,in unst ible dark blown powdtr loimvd 
when caustic potish acts on calomel it is decomposed by light 01 
on trituration into mercuiy anil mcrcuiic oxide Mercuric oxide 
HgO, occurs in two foims it is obtained as a bright red ciystalliiie 
jxiwdcr (also known as red precipitate, or as ntercuriwi praccipi 
tatus per se) by heating the metal m an, or by calcining the niLiate 
and as an oiange yellow pe^wder by precipitating 1 solution of a 
mercuric salt with pot ish the difference is probabl) one of sulxlivi 
Sion Ihe yellow form is the most reiclivc ind is Irinsformed into 
the reel when hcateel to 300® If the reel oxide be heated it becomes 
hi ick, reg lining its colour on cooling, and on further heiting to 030^ 
it decomixjscs into mticury and oxygen It is slightly soluble 
m witer to which it imparts an alkaline icaction anel strongly 
metallic taste A peioxiek is obt inu d is a brown soliel fn m nit rcury 
ind slightly acid 30**^ hydrogen peroxide T,t low te mpciature s 

Meicurous and mereuiic chlorides, known respectively as calomel 
(q V ) anel corrosive sublimate {q v ), are two of the most imuoitant 
silts of mcicury Mercurous bromide ^ IlgoBr , is a ycllowisn white 
powder, insoluble m m iter Mercuric bromide, HgBr^, foims white 
crystals, sparingly soluble in cold water, iculily in hot, and prtjiarcd 
by the direct union of its components Mercurous iodide, Hg 1 ,, is 
a yellowish gn en powder obtained by heating its components to 
about 250% or by triturating them with a little ilcohol it is also 
obtained by pn e ipitating i solution of mercurous nitrate witii 
potassium iodide It is blackened by exposure to light Menuiu 
iodide Hglj, exists m two crystalline forms By mixing seilulion-) 
of ITU rciinc chloiulc and j>otassiiim iodide under a microscope 
yellow ihombic ]dates arc seen to be formed which arc transformed 
veiy quickly into scark t qu leli itic eictahedra On he itmg to about 
i2U^ the re 1 loim is trinsforrned into the velleiw modihcition on 
cooling tlic reveise giadually occuis md imaudiilcly if the yellow 
iodide be touched Mercuric uidide is insoluble in witer, but soluble 
m absolute ilcoliol and also in potassium leididc sejlution, with the 
formation of K Hgl^ which may be obtained m It mon yellow cryst ils 
A strongly alkaline solution ot this salt is known as Nessler's reagt nt 
and is specially ustel for determining traces of ammonia (see below) 
Mercuric iodide dissolves 111 eithei lexlide solutions to form simila’* 
compounds these seilutions are charac tcrized by then exceptionally 
high specific grivity, anel hence an cmplo>ed m eiensitv deter 
mmations (sec Density) It alse> foims m my other double salts 
Oxidation with strong mine icid gives the lodate, Hg(I05) An 
lodule, HgJ^, intci mediate between meicurous and mercuric leieluks 
is obtained as a yellow insoluble powekr by jireeipitating mercurous 
mliate with a serlutiem of iodine in jiolassium iodide Mercurous 
fluoride, Hg F^ ind mtreuric fluoride, UgV ue unstable substances 
obtained from the corresponding oxide anel hydrofluoric acid 

Mercurous Nitrate, Hg2(NO^)^ is obtained as a white 

crystalline salt soluble in vvater by dissolving the metal in cold dilute 
nitric acid if the metal be in excess a basic salt I Ig^NO,,) 2Hg20 
3H,0 is obtained Se ver il other basic salts are known By adding 
ammonia to a solution of mercurous nitrate a blick precipitate ot 
vanablc eompositiem known in pharmacy as mercurius soluhilis 
Ilahnemanm, is obt ime d 

Mercuric Nitrate - By dissolving mercuric oxide in strong mine 
acid there is obtaiiicel a thick liquid which will not cryslalli/e and 
which gives on the addition of strong nitric aeid a white prceipitaie 
of 2Hg(NO,)j HO Water decomposes it to give bisic salts of 
vanablc composition By dissolving the oxide in elilute nitric acid 
the basic silt Hg(NOj) HgO HO, erystalli/mg m needles, is 
obtained 

Mercurous Sulphide Hg,S is in unstable black powder obtained 
by acting with sulpluireltcel hydrogen, diluted with carbon dioxide 
on calomel at 10° It decomposes into mercuric sulphide and 
mercury at o^ Mercuric sulphide, HgS, is one of the most important 
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mercury compounds it is the principal ore, occurring in nature as 
the mineral cinnabar {q v), and is extensively used as a pigment, 
vermilion (q v) It is obtained as i black powder by triturating 
mercury with sulphur, the compound thus formed being known in 
pharmacy as Aethtc^ii minercUis^ and also by precipitating a 
mercuric salt with sulphuretted hydrogen It is only slightly 
acted upon by nitric acid, it dissolves in aqua ngia chlorine 
gives a yellow compound, 2HgS HgCl^, and it dissolves in 
potassium sulphide solutions to lorm double salts ot variable 
composition 

Mtreurous Sulphate, Hg^S04> is a white, spaungh soluble, crystal 
line substincc obtained by adding sodium sulphate to a solution 
of mercurous nitrate Mercuric sulphate, HgSO^, is a white, soluble 
salt obtained by dissolving mercury m hot strong sulphuric 
acid on digistion with water it decomposes into a basic salt 
HgS04 2Hg(> known as turhith or turpeth mineral, and into an 
aud salt, HgSOi -^StX 

Mercury Phosphide, Hg^P is obtained as brilliant red, hexagonal 
crystals by heating mercury with phosphorus iodide to and 

removing the mercuric iodide simultaneously formed by means of 
potassium iodide solution Mercurous phosphate, HgjPO^, and 
mercuric phosphate, llg5(PC),)>, irc obtained as white precipitates 
by adeiing sodium phosphate to sedutiona of mercurous ind mercuric 
nitrates resjiectivt ly 

Mercurammonium Cou pounds — By the action of ammonia and 
ammonium salts mercury compounds yield a number of substances, 
many of which have long been used in medicine By the iction 
of elry ammonia on calomel mcrcuroso ammonium chloride, 
NHjHgCl, is obtained aqueous iinmonia on calomel gives di 
mercuroso ammonium chlonde, NtbligCl By adding ammonia 
to a solution of mercuric chloride, mercurammonium chlorick, 
known in pharmacy as infusible white jirccipibitc NH^llgCl, 
is obtained lusibie white precipitate is mercuro diammoniiim 
chlonde, Hg(NH Cl) , and is obtained by adding i solution of 
mercuric chlonde to hot soliibons of ammonium chloride and 
ammoni I so long as the prccipitib lirst formed rcdissolves the 
substance separates out on cooling By precipit iting a strongly 
alkalint solution of nu i curie iodide in potassium iodide (Ncsslers 
solution) there is obtained a yellow precipitate of NJH,HgOI, this 
reaction is the most delicate test for ammoni i, a yellow coloration 
being given by minute tr iccs By passing dry immonia over pre 
cipitated mcrcunc oxidt it a nitride N Hg-^ is obtained The 
oxide and ammonia solution gives the stable and basic mereur 
hydroxylamine NHg OH The constitution of these conuxiunds 
has been especi illy studied by K A Hofmann and h C Marburg 
{Zeit anof^ L hem 23, p 12b) these chemists formulate infusible 
pricipitite ' as Hg(NH)Cl, fusible precipitate " isHg(NH(l)j 

Millon s base' is (HO Hg) NH OH, thus postulating three 
distinct types of compounds, (i) amidoehlondts, (2) amines (3) 
substituted ammonium denvatiNCS 

Analv’u^ "Meiciiry compounds, when heated in a closed tube 
with sodium carbonate, yield a grey to black sublimate of metallic 
mercury which reatlily unites to form visible globules the metal 
IS precipitated from solutions by digestion with bright copper toil 
a coating being formed on the copper, which becomes silvery on 
rubbing and disappears when the eiuicksilvc red copjier is heated 
in a sublimation tube 

Solutions of meicurous salts with hydrochloric acid give a white 
precipitate of calomel, which becomes jet black on treatment with 
amiuonia Stannous chloride, in its twofold capaeitv as a chlorule 
and a reducing agent, precipitates both mcrcuious and mtrcunc 
bolutions, at first as calomel, and on addition of an excess of icagent 
the precipitate becomes grey through conversion into finely divided 
quicksilver Sulphuretted hydrogen, whin added very gridually 
to an acid mtrcunc solution, gives at first in almost white pre 
cipitate, which, on iddilion of more and more reigent, assumes 
successively a yellow, orange, and at list jet-black, colour The 
black precipitate is HgS, winch is identified by its great heaviness, 
and by being insoluble in boiling nitnc and in boiling hyelrochloiic 
acid A mixture of the two (iqua regia) dissolves it as chloride 

‘ Mercurous mercury is quaiititativelv estimited by pncipitat- 
mg as calomel and weighing the precipitate on i tared filter at 100® 

1 he metal may also be estimated by distillation in i closed tube with 
lime, the metal being colh cted and weighed, or by precipitating 
the solution with an excess ot stannous chlonde More convenient 
18 the method of prccipit itii^g as sulphide by an excess of sulphuretted 
hydrogen and weighing Ihi pn cipitate on a tared filte r or by means 
of a Gooch crucible 

Pharmacology and Therapeutics 

The use of men ury as a therapeutic agent is of comparatively 
rec ent date To the Greeks and Romans its value was unknown 
and the Arabian physicians only used it for skin affections It 
was not till the middle of the i6th century that the special pro- 
perties of mercury ^^cre fully appreciated, but since that time 
the metal has continued to hold a high though fluctuating value 
as a medicine At first the metal in a finely divided state or in 
vapour was used, but very soon its various compounds were 


found to be endowed with powers even greater than those of 
the metal itself, and witli the discovery of new compounds the 
number of mercurial medicines has largely increased 

Ihe British Pharmacojpeia contains some twenty-five mercurial 
preparation^, including those of calomel (q v ) Only the useful 
preparations will be mentioned here Free mercury is contained 
in Hydrargyrum rum Cieta, or grey powdtr,' which consists of 
one part ot mercury to two of prepared chalk The power of this 
valuable and widely used preparation vanes somewhat with its age, 
as old specimens contain some mercunc oxide, which makes them 
more active Ihe dose is i*5gr, and the prepiration is usually 
employed for children The Pilula Hydrirgyn, or ‘ blue pill/ 
contains one jiart of mercury m three, and the dose is 4 8 gr It 
is usually employed for adults Ihcre are also five preparations 
of fict mercury lor extern il use Of these the most uselui is the 
Ungut n turn llydrargyn, or blut ointment, which contains one 
part of mercury in two Weaker ointments are also pitpared from 
the red anti the yellow forms of mercuric oxide Ihe ptrchlonde 
of mereury or corrosive sublimate is tlierapeutically the most im- 
portant salt of mereury The dose is Vs - I’o gr It is incompatible 
with alkalies, alkaline carbonates potassium ludidt, albumen and 
many other substances, and should therefore be prescribed alone 
It IS decompo ed by impuie water, and distilled w itei is therefore 
used m making the Liquor Hydrirgyn Peichlondi, in which form 
it IS usually prescnbetl Ihis contains hall a grain ot the jDcrchlonde 
to the fluid ounce and its dose is 30-60 minims Ihe peichloride 
IS also compounded with lirne water to form the Lotio Hydiargyri 
Flava, or yi How wash, ' whieh contains two grains of tht salt 
to the fluid ounce Mcrcunc iodide is an erju illy potent salt and 
his come into wide use of late years It has the same dose is 
the ptrehloridc and is largely prestnbed m the Lujuor Aisenii it 
llydrargyn lodidi, or Donovan s solutiem, which contains i % of 
irscnious iodide and i % of mere u lie iodide, the dose bung 5 20 

minims An ointment widely used is prep ire d ftom the mereur- 
aminoniiim ehlonde (Ungucntuni Hydiargyri ammoni xtum) of wliieh 
it contuns one part in ten It is known as white precipitate 
omtment ' 

In ehseussing tlie pharinaeology of imreiuy and its i oiniiounds, 
it is ol the tirst importance to observe that metallic inercui> is inert 
a such, anti that the same may jirielieally be said of mereiirous 
salts generally Both mcicuiy itsell and mercurous salts tend to 
be converted in the body into mcirune salts, to wdueh the action 
IS due When metallic mereuiy is Intiirated or exjosed to \ii it 
is partly oxidized, the first stage of its traiisfoimation to in aelivc 
condition being thu^; cached 

Metallic mercury can be ab'-orbed by the skin, jiassing in ininute 
globules tlifough the ducts of tlic sweat glinds The mercury 
contained in blue ointment ’ is eertainly thus ibsoibed, actually 
eireulating in the blood m a vciy diflerent form, is deseribed below 
Iherc IS no Joeal action on the skin llie meicune salts, and espe- 
ci illy the chlonde and icxlide, arc piobably the most powerful ol all 
' known intiscpties One part of the perehloiielc m 500,000 will 
I prevent the growth of anthrax baeilli, and one part m 2000 — the 
I slicngth eommonly enij^Ioycd in surgery — kills all known baetena 
J he action is ippaiently sjiecific and nut due to the fact that per- 
chloride of mercui> pn c ijiitates albumen, including the albuminous 
bodit s of baetena, lor the lodule is still more piowcrful i i germicielc, 
though It does not coaguhte albumen These salts einnot be 
emjfloyed for sterilizing metallic instruments, which they tariiisli 
As these drugs arc essentially poisons they must be used with the 
greatest care in surgical practice, and as they are pirticularly dele- 
tenous to the secreting structure of the kidney tney must not be 
employed as antiseptics m distises where renal inflaniination is 
already present or jirobable I hey are therefore contra inilicated 
lor applicition to tin throat in scailct-fe ver 01 to the uterus in 
eelamjisia Ihe sliongir mercurial ointments kill entaneous para 
sites and also possess some degree of antipruritic letion, especially 
when the cause of the itehmg is somewhat obscure Mercuric 
salts, when in stiong solution are caustic It is important to obsci vc 
that the volatility of mctaUic mereuiy and many of its compounds 
causes their absorjdion by the lungs even when no such cllect is 
intcneied to follow their external application This fict explains 
tin occurrenee of chronic mcrcuiial poisoning in certain trades 

Single dosfs ot mercury or its compounds have no action upon 
the mouth, the charactenstie salivation being pioduccd only after 
many doses Their typical action on the bowel is purgxtivc, the effect 
varying with the state of the mercury So relatively inert is metallic 
mercury that a pound of it has been given without ill efleets in 
cases of intestinal obstruction, whieh it was hoped to relieve by the 
mere weight of the metal Half a gram of the pcrchloride, on the 
other h ind is a highly toxie dose 1 he aetion of mercurials on the 
bowel IS mostly exerted on the duodenum and jejunum, though 
the lower part of the bowel m slightly affected Hence a dose of 
mercury usually needs a saline aperient to complete its action, as 
m the ‘ blue pill and black draught ” of former days Mercurials 
do not cause, in therapeutic doses, much increase in the intestinal 
secretion, the action being mainly exerted on the muscular wall of 
the bowel The bik is rapidly removed from the duodenum, 
before any re absorption can occur and the bacterial action which 



MERCY, F— MERCY-ARGENTEAU 


decomposes the bile pigment is arrested by the antiseptic power of the 
drug, so that the excreta are of a very dark colour Ihe classical 
experiments of William Rutherford (18^9-1899), of Edinburgh, 
showed that calomel does not increase the amount of bile formed 
by the liver Corrosive sublimate does, however, stimulate the 
liver to a shght degree The value of calomel in hepatic toqior is 
as an excretory, not a secretory, cholagogue, the gall bLiddei being 
stimulated to expel its stagnant contents In I irgc dost s mercurials 
somewhat dimmish the secretion of biU The greater part of the 
mercury administered by the mouth, in whatever form, is excreted 
as mercunc sulphide Prior to this decomposition the mercury 
exists as a complex soluble compound with sodium, chlorine and 
albumen When pcrchlonde of mercury is injected subcut ineously 
the sodium chloride in the blood similTrly pi events the precipit ition 
of the ilbummate of mercury, and it is thtrefore desirable to idd a 
little sodium chloride to the solution for injection of mercuric chloride 
borne observers assert that mtreury is a hacmatinic, incieasing, 
like iron, the amount of haemoglobin in the blood Whilst this is 
doubtful it IS ccitain that lirgc doses, wlicn continutd, prodiici 
marked anaemia ihe excretion of the dni^. is accompli bed by all 
the secreting glands, including the breasts, if these are functioning 
All the secretions ot the body except that of the peptic glands of 
the stomach, aie stimulated, but the excretion of meicviry is slow 
and it is typicilly emc of the drugs that aie cumiil Ui\e, like irsenie 
and digitalis 

Mercury is largely used in affections of the alimentary canal and 
has an obscure but unepiestion ible v due in many ca es of hcait 
dise ise and aiterid degcneiation But its v due in syphilis (see 
VENJiUEAL Diseases) fai outweighs all its other uses 

Toxicology Acute poisoning by mcicnnals iisu dly occurs in the 
case of conosive siiolimate There is intense gastro intestinal 
inflimmation with vomiting, frcejiunt nce-watcr ' stools anel 
extreme eolUpse The trcitment, except when the case is seen 
at once, is very difficult but white -of egg 01 other form of albumen 
IS the antidote forming an msolnblc compounel with the perchlonde 
Chronic jxiisoning (hvelrargynsm or mercuri dism) is of great 
imjiortanee since any inelicition of its syinptoiEs must be closely 
watched fot in jiatients who are under iiKimnal tieatinent Usually 
tb( hrst symptom is slight temkiness ol th( teeth whilst eating, and 
some foctor ot the breath These symptoms become more m irked 
ind the gums become the scat of ‘even inllammation being spongy 
vascular anel prone to bleed ihe saliviry glands are swollen and 
tender, and the saliva pours fiom the mouth, and may amount to 
pints m the course of i day The b eth become quib loose anel may 
fall out The symptoms an iggra\ ''ted until the tcmgiie and mouth 
ulcerite the jaw-bone neerovs baemoirhagcs oeeur in various 
parts ed the body and the patient dies of anaemia, septic inflamma- 
tion or exhaustion T he treatment consists, besides stopping the 
lilt ik( of poison and r( lieving the symjdoms, m the admmisti diou 
ot potassium iodid( m small, ofb n rcp< ated dose s 

BinnoGRAEHV — bor the history of mercury sec B Neumann 
Die Mctalh (1904) \ Rossmg, Ge<;ihichte dev Metulle (iqoi) The 

general chemistry is treated in dt tail in O Dainmer, Ilandbuch dev 
anoygayitsihen Chnnn and H Moissan, TiaiU dt chimte min'icile 
loi the inetdlurgv reference may be made to C irl Schnabtl, Hand 
book of Mttallurgv vul 11 (i9o^>) tianslatcd by H Louis 

MERCY (or Mprci), FRANZ, bRFTHERR \ on, lord eif Mandre 
and Collenburg (d 1645), German general in the Thirty Years’ 
W ir, who came of x noble family of Lorraine, was born at 
T ongwy between 1590 ^nd From 1606 to 1640 he was 

engaged in the impel lal service Bv the latter vear he hid 
attained high military rank, and after distinguishing himself at 
the first battle of Breitcnfeld (1631) he lomnnnded a regiment 
of foot on the Rhine and defended Rheinfelden against the 
Swedes with the utmost bravery, surrendering only after endur- 
ing a five-months’ siege He now became a general officer of 
cavalry (General- Feldijvachimeister), dnd in rfije;, 16^56 and 16^7 
took part m further campaigns on the Rhine imd Doubs In 
September 1638 he w^as made master-general of ordname in 
the army of Bavaria, then the second largest army in Germany 
In the next campaign he was praitically (ommander in-chief of 
the Bavarians, and at times also of an allied army of Imperialists 
and Bavarians He was now considered one of the foremost 
soldieis in Europe, and was made generil field marshal in 1643, 
when he won his great victory over the Fren( h marshal Rantzau 
at Tuttlmgen (Nov 24-25), capturing the marshal and seven 
thousand men In the following year Mercy opposed the Freni h 
armies, now under the duke of Fnghien (afterwards the great 
Cond^) and the vicomte de Turenne He fought, and in the end 
lost, the desperate battle of Freiburg, but revenged himself next 
year by inflicting upon Turenne the defeat of Mergentheim 
(Marienthal) Later m 1645, fighting oni e more against Enghien 
and Turenne, Mercy was killed at the battle of Nordlingen (or 
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Allerheim) at the crisis of the engagement, which, even without 
Mercy’s guiding hand, was almost a drawn battle He died on 
the 3rd of August 1645 On the spot where he fell, Lnghien 
erected a memorial, with the inscription Sta viator, heroem calcas 

His grandnephew C i audius Florimond, ( ount Mercy df 
V iLLETS (1666-1734), imperial held marshal, son of his brother 
Kaspar, who fell at Freiburg, was born in Lorraine, and entered 
the Austrian army as a volunteer in 1682 He won his com* 
mission at the great battle of Yunna in the following >ear, and 
dining seven years of campaigning in Hungary rose to the rank 
of Rittmeister A wound sustained at this time permanently 
injured his sight For five yinrs more, up to 1697, he was 
employed in the Itah in campaigns then he was called back to 
Hungary bv Prime Eugene and won on the held of Zenta two 
grades of promotion He displayed great daring m the first 
(ampaigns of the Spanish Succession War in lul) , twice fell 
into the hinds of the enemy in fights at close quarters and 
for his conduct at the surprise of ( remona (Jan 31, 1703) 
rdeivcd the emperor’s thanks and the proprietary coloncky of 
a newly raised cuirissier regiment With this he took part m 
the Rhine campaign of 170^, and the battle of Fnedlingcn, and 
his success as an mtiepid leader of raids and forays became w^ell 
known to friend and foe He was on that account selected early 
in 1704 to harry the electoi of Bavaria’s dominiorLs He was 
soon ifterw irds promoted Generai-Fddivarhtmeisiir, m which 
rank he was engaged in the battle ol the Schellcnherg (July 2, 
1704) In the rest of the war he was often distinguished by 
his fiery courage He rose to be general of cavalry in the course 
of these ten years IIis resolute leadership was conspu nous at 
the battle ol Peterwardein (1716) and he was soon afterwards 
made comm inder of the Banat of lerncsvar At the great 
battle of Belgrade (17x7) he led the scfond line of left wing 
cavcalrv in a brilh int and decisive charge which diove the lurks 
to then trenches After the peace he resumed the administra- 
tion of the Banat, which after more than 150 vtars of Turkish 
rule needed a humane ind capable governor But before his 
work w^ IS done he was once more called awiv to a command in 
the field, this time in southern Italy, where he fought the battle 
of hrancavilla (June 20, 1779), took Messina and besieged 
Palermo hor eleven years more he administered the Banat, 
reorganizing the countiv as a prosperous and civilized com- 
munitv In 1734 he was made a general field marshal in the 
army, but on tlie 29th of | une w as killed at the battle of Parma 
while personally leading his troops He left no children, and 
his name pas‘>ed to rount Argenteiu, from whom came the 
family of Men) -Argent c au (see below) 

MERCY (adapted from hr nierci, Lat vurces, reward), 
compassion, pardon, pitv or forgiveness The Latin woul w^as 
used in the earl) khristi m ages for the reward that is given in 
heaven to those who hive shenen kindness without hope of 
return 1 he French word, f xc ept in such phrases as Dieu merely 
sans merti, is principally used in the sense of “ thanks,” and is 
seen in the old Fnglisb expression “ gramerev, ’ i e grant merct, 
great, many thanks, which Johnson took for “ <’'rant me mercy ” 
In the medieval Churc h there were seven “ c orporal ” and seven 
“spiritual works of meicy” (opira miscricordiae) ^ these were 

(a) the giving of food to the hungry and drink to the thirsty, 
the clothing of the nakcxl, the visitation ot the sick and of 
prisoners, the receiving of strangers, and the burial of the dead, 

(b) the conversion of sinners, teaching of the ignorant, giving of 
counsel to the doubtful, forgiveness of injuries, patience under 
wrong prayer for the living ^ nd for the dead The order of 
the Sisters of Mercy is a religious isterhood of the Roman Church 
It lb found chiefly m England and Ireland, but there are branches 
in the United States of America, in South America and in Aus- 
tralia and New Zealand It was founded m 1827 m Dublin by 
Miss Catherine McAulcy (1787-1841) The object was to per- 
form the corporal and spiritual works of mercy 

MERCY-ARGENTEAU, FLORIMOND CLAUDE, Comte de 
(1727-1794), Austrian diplomatist, son of Antoine, comte de 
Mercy-Argenteau, entered the diplomatic service of Austria, 
going to Pans in the train of Prince Kaumtz He became 
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Austrian minister at Turin, at St Petersburg, and in 1766 at 
Pans, where his first work was to strengthen the alliance between 
France and Austria, which was cemented in 1770 by the marriage 
of the dauphin, afterwards Loui*) XVI , with Mane Antoinette, 
daughter of the empress Maria Ihercsa When four years later 
Louis and Mary Antoinette ascended the throne, Mercy-Argen- 
teau became one of the most powerful personages at the l^rench 
court He was in Pans during the turbulent years which 
heralded the Revolution, and his powerful aid was given first to 
Lomenie de Bnenne, and then to Necker In 1792 he became 
governor-general of the Belgian provinces, which had just been 
reduced to obedience by Austria, and here his ability and experi- 
ence made him a very successful ruler Although at first in 
favour of moderate courses, Mercy -Argenteau supported the 
action of Austria in making war upon his former ally after the 
outbreak of the Revolution, and in July 1794 he was appointed 
Austnan ambassador to Great Britain, but he died a few days 
after lus arnval in I^ndon 

See i Juste, Le Comte de Mercy Argenteau (Biussels, 1803) \ 

von Arncth and A Gcoffroy, CorrOibondances secretes de Mane 
Thir^^e auei le comte de Mercy (Pans 1874) and A von Aincth and 
J Elarnmcrmont, Correspondance seerdte de Mercy avec Joseph II 
et Kaumt (Pans 1880-1891) Mercy- Argenteau s Conesbondances 
secriies de Mane fhdrise has Ixjen condtnsod and translated into 
Lnglish bv Lilian Smythc under the title of A Guardian of Mane 
Antoinette (2 vols , London 1902) 

MERE — i (From I^at merus, pure, unmixtd , O Fr mter), 
an adjective primarily mdicatmg something pure and unmixed, 
thus “ mere wine ” implied pure and unadulterated wine, as 
“ mere folly ’ expressed folly pure and simple Modern usage 
has, however, given both to the adjective “ mere ’ and the 
adverb “ merely ” a deprecatory and dispiragmg idea, so thit 
expressions like the mere truth, ’ a mere statement of fait,’^ 
, often convey the impression that they are far from being 
“ mere ” in the sense of “ entire ” or ‘‘ absolute,” but are, on the 
contrary, fragmentary and incomplete The earlier idea of the 
woid IS retained in some legal phrases, esfiecially in the phrase 
“ mere motion,” that is, of one’s own initiative without help or 
suggestion from the outside Another legal phrase is “mere 
right (law Latin 772? merum), t e right without possession 

2 A word which appears in varioui forms in sever il Teuto 11c 
and other languages , cf Dutc h and Gtr Mecr From the cognate 
Lat mare in del ived the Romanic forms, c g Fr wer, Sp\n mar, 
&.( , the word appf irs aFo in the derivative “ marsh ” for 

marish the ultimate origin has been taken to be an Indo- 
European loot, mianing “ to die,” i e to he waste, cf Sansk 
maru, desert), an arm of the sea or estuary , also the name 
given to lakes, pools and shallow stretches of water inlan 1 
In the Fen countries a mere signifies a marsh or a district 
nearly always under water 

3 (Derived from an O Eng soune, maere, a wall or 
boundary, cognate with lat murus, a wall), a lindmirk or 
boundary, also an object indicating the extent of a property 
without actually enclosing it A special meaning is that of a 
road, which forms a dividing line between two places A 
“ meresman ” is an official appointed by p in^chial authcjrities 
to asceilain the exact boundaries of a pan,h and to report 
upon the condition of the roads, bridges, waterways, &e , 
within them In the mining districts of Derbyshire a mere is a 
certain measurement of land in which lead-ore is found 

MEREDITH, GEORGE (1828 11)09), British novelist and 
poet, was born at Portsmouth, Hampshire, on the 12th of Feb- 
ruary 1828 th^ pansh church register records his baptism 
on the Qth of April About his early life few details are recorded, 
but there is a good deal of quasi-autobiography, derived appar- 
ently from early associations and possibly antipathies, in some 
of his own novels, notably Fvan Harrington and Harry Rich- 
ntondy os to which the judicious may speculate He had, as he 
used to boast, both Welsh (from his father) and Irish blood 
(from his mother) m his veins His father, Augustus Armstrong 
Meredith was a nawl outfitter at Portsmouth (mentioned as 
such in Marryat’s PeUr Simple), and his grandfather, Mel- 
ehisedek Meredith, clearly suggested the “ Old Mel ” of Evan 


Harrington Melchisedek was 35 when m 1796 he was initiated as 
a freemason at Portsmouth , and he appears to have been known 
locally as “ the count,” because of a romantic story as to an 
adventure he once had at Bath, he was churchwarden in 1801 and 
1804, and some of the church plate still bears his name 
Meredith’s mother died when he was three years old, and 
he was made a ward in chancery He was sent to school at 
Neuwied on the Rhine, and remained in Germany till he was 
sixteen During these impressionable years he imbibed a good 
deal of the German spirit, and German influence, especially 
through the media of poetry and music, can often be traced in 
the cast of his thought and sentiment, as well as m some of the 
intricacies of his literary style Returning to England he was 
at first articled to a solicitor in London, but he had little inclina- 
tion for the law, and soon abandoned it for the more congenial 
sphere of letters, of which he had become an eager student At 
the age of twenty-one he began to contribute poetry to the maga- 
zines, and he eked out a livelihood for some years by journalism, 
for the Daily News and other London papers, and for the Ipswuh 
Journal^ for which he wrote leaders, a certain number of his 
more characteristic fugitive writings are collected in the memo- 
rial edition of his works (1910) In London he became one of 
the leading spirits in the group of young philosophical and 
positivistic Radicals, among whom were John (afterwards Lord) 
Morley, Frederic Harrison, Colter Monson anci Admiral Maxse 
But during the years when he was prc:)cJucing his finest novels 
he was practically unknown to the public In 1849 he married 
Mis Nic bolls, daughter of Ihomas Love Peacock, the novelist, 
a widow, eight years his senior, whose husband had been acc iden- 
tally drowned a few months after her first marriage (1844), 
and who had one child, a duighter, but their married life was 
broken by separation, she cliecl m t86i, and in 1864 Meredith 
married Mis-> Vulliamy, by whom he had a son and daughter 
His second wife died m i88‘) Up to thil time there is little to 
record in the me idents of his life, he had not been “ discovered ” 
except by an “honourable minority ” of readers and critics 
It must suffice to note that during the Austro-lt ilian War of 
r866 he acted as special corrcsfionclent foi the Morning Post, 
<ind though he saw no ac tual fighting, he enjoyed, partic ularly at 
Venice, opportunities for a study of the Italian people which he 
turned to account in several of his novels lowards the close 
of 1867, when his friend John Morley paid a visit to America, 
Meredith undertook in his ibsence the editorship of the Fort- 
nightly Review for Messrs Chapman Hall I hey were not only 
the publishers of his books, but he acted for many years as their 
literary adviser, m which capacity he left a reputation for being 
not only eminently wise in his selecticm of the books to be 
published, but both critaal and encouraging to authors of 
promise whose works hi found himself obliged to reject Thomas 
Hird> and George Gissing were among those who expressed 
their grateful sense of his assistance He was indeed one of the 
last of the old school of “ publishers’ readers ” In his early 
married life he lived neai Weybridge, and later at Copsham 
between Esher and Leatherhcad, while soon after his second 
marriage he settled at Phnt Cottage, Mickleham, near Dorking, 
where he remained for the rest of his life 

Meredith’s first appearance in print was m the character 
of a poet, and his first published poem “Chilhan Wallah,” 
may be found in Chambers's Journal for the 7th of J uly 1849 Two 
years later he put forth a small volume of Poems (1851), which 
was at least fortunate in eliciting the praise of two judges 
whose opinion was of the first importance to a beginner Tenny- 
son was at once struck by the individual flavour of the verse, 
and declared of one poem, “ Love m the Valley,” that he could 
not get the lines out of his head Charles Kingsley’s eulogy 
was at once more public and more particular In Fraser's 
Magazine he subjected the volume to careful consideration, 
praising it for richness and quamtness of tone that reminded 
him of Herrick, for completeness and coherence in each separate 
poem, and for the animating sweetness and health of the general 
atmosphere At the same time he censured the laxity of 
rhythm, the occasional lack of polish, and the tendency to 
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overload the description with objective details to the con- 
fusion of the priiK ipal effect No doubt as a result of Kingsley s 
introduction, two poems by Meredith appeared m Fraser* s 
Magazine shortly afterwards, but with the exception of these, 
and a sonnet in the Leader, he did not publish anything foi 
the next five years In the meanwhile he was busy upon his 
first essay m prose fiction It was e irly in 1856 that the Shaving 
of Shagpat, a work of singular imagination, humour and romance, 
made its appearan(e Modelled upon the stories of the Arabian 
Nights, It catches with wonderful ardour the magical atmosphere 
of Orientalism, and in this genre it remains a unique triumph 
in modern letters Though unappreciated by the multitude. 
Its genius was at once recognized by such contemporaries as 
George Eliot and Dante Gabriel Rossetti, the latter of whom was 
one of Meredith’s intimate friends For his next story it occurred 
to Meredith to turn his familiarity with the lif and legendary 
tradition of the Rlnnelander mto i sort of imitation of the 
grotcsquerie of the German romanticists, and in 1857 
forth Farina, a Legend of Cologne, which sought to transfer 
to English sympathies the spirit of German romance in the 
same way that Shagpat had handled Oriental fairy-lore The 
result was less successful The plot of Farina lacks fibre, its 
motive IS insufficient, and the diverse elements of humour, 
serious narrative, and romance scarcely stand in proportion 
to one another But The Ordeal of Richard Feverel, whuh 
followed in 1859, transferred Meredith at onee to a new sphere 
and to the altitude of his accomplishment With this novel 
Meredith deserted the realm of fanev for that of the philosophical 
and psychological study of human nature, and Rickard Feverel 
was the first, as it is perhaps the favourite, of those wonderful 
studies of motive and .iction which placed him among the 
demigods of English literature I he essential theme of this 
fine criticism of life is the question of a boy’s education It 
deputs the abortive attempt of a proud and opinionated father, 
hide-bound by theory and precept, to bring up his son to a 
perfect state of manhood through i “ system ” which contiols 
all his early circumstances and represses many of the natuial 
and wholesom- instincts and impulses of adolescence The 
lo^ scenes in Richard heverd are gloriously natural and full 
of vitality, and the book throughout marked a revolution 
in the English treatment of manly passion Those who have 
not read this novel in the original form with the chapters 
which were afterwards omitted, have lost, however, the key 
to many pissages in the story In the following vear Meredith 
contributed to Onve a Week, and in r86i published as a book 
the second of his novels of mexiern life, Evan Harrington origi- 
nally with the sub-title IIc would be a Gentleman” — m 
allusion to the hero being the son of “ Old Mel,” the tailor — 
which contains a richly humorous -in its unrevised foim, 
splendidly farcical — plot, with some magnificent studic', of 
c harac ter Afterwards revised, a certain amount of the farcical 
element was cut out, with the result that, considered as comedy, 
it has weak spots, but the Countess de bald ir lernains a genuine 
creation A year later he produced his finest volume of poems, 
entitled Modern Love, and Poems of the English Roadside, 
ivith Poems and Ballads An attack upon the dramatic poem 
which gives the volume its title appeared in the spectator, 
and IS memorable for the fact that Meredith’s friend, the poet 
Swmburne, with one of his characteristically generous impulses, 
replied {Spectator, June 7, 1862) in a spirit of fervent eulogy 
Some of the individual “ sonnets ” (of sixteen lines) into which 
Modern I^ve is divided are certainly worthy of being ranked with 
the most subtle and most intense poetic work of the 19th century 
Returning to fiction, Meredith next published Emilia in 
England (1864), afterwards renamed Sandra Belloni His 
powerful story Rhoda Fleming (1865) follo\\ed soon afterwards 
Viitona, published in the Fortnightly Review in 1866, and in 
book form in 1867, is a sequel to Emilia tn England Four years 
later appeared The Adventures of Harry Richmond in the pages 
of Cornhill (1870-1871) Its successor was Beauchamp's Career 
{Fortnightly Review, 1874-1875), the novel which Meredith usually 
described as his own favourite Its hero’s character is supposed 


to have been founded upon that of Admiral Maxse Sandra 
Belloni, Rhoda Fleming, Vittoria and Beauchamp are all master- 
pieces of his finest period, rich in incident, character and work- 
manship ‘‘ Ihe House on the Beach ” and ” Ihe Case of 
General Opie and Lady Camper ” {New Quarterly Magazine, 
1877) were slight but glittering exercises in comedy, the next 
important novel was The Egoist (1879), which shows an increase 
m Meredith’s twistedness of literary style and is admittedly 
hard to read for those who merely want a story,” but which 
for concentrated analysis and the leal drama of the human spirit 
is an astounding production In an interesting series of lectures 
which Meredith delivered at the London Institution in 1877 
his main thesis was that a man without a sense of comedy 
IS dead to the finer issues of the spirit, and the conception of 
bir Willoughby Patterne, the central figure of I he Egoist, is an 
embodiment of this idea in the flesh The Tragic Comedians 
(1880), the next of Meredith’s novels, slighter in texture than 
his others, combines the spirits of ccymedy and tragedy in the 
story of the life of herdmand Lassalle, the German Socialist 
Ihe appearance of Diana of the Crossways (1885), a brilliant 
book, full of his ripest character-drawing, though here and 
there tormenting the casual readei by the novehst s mannerisms 
of expression, marks an epoch m Meredith’s career, since it 
was the first of his stories to strike the general pubhc Its 
heroine wa> popularly identified with Sheridan s granddaughter, 
Mrs Norton, and the use made m it of the contemporary story 
of that lady’s communication to The limes of th^ cabinet 
secret of Peel’s conversion to Free Iradc had the effect of 
producing explicit evidence of its maccuracy from I ord Duffenn 
and others As i matter of historical fact it was Lord Aberdeen 
who himself gave Delanc the information, but the popular 
acceptance of the other version of the mcident gave a factitious 
interest to the novel 

Meanwhile further instalments of poems — Poems and lyrics 
of the Joy of Earth (1883) — had struck anew the full, rich 
note of natural realism which is Meredith’s chief poetic 
characteristic “ Ihe Woods of Westerrnam, ’ in particular, 
has a sense of the mysterious communion of man with nature 
unapproached by any English poets save Wordsworth and 
Shelley Ballads and Pot ms of Iragic life (1887) and A 
Reading of Earth (i888) gave further evidence of the wealth 
of thought and vigour of expression which Meredith brought 
to the making of verse To “ the general,” no doubt, 
Meicdith’s vcise is prohibitive, or nearly so — for, after all, 
he has written some poems, like ” Martm’s Puzzle,” “The 
Old Chartist,” and “ Juggling Jerry,’ which anybody can read 
with ease But his most charaetciistu style in verse is so 
concentrated that any one accustomed to “straightforward” 
writing, and unwilling to read with the mind rather than with 
the eye', must needs, to his loss, be put off His readers, ol 
the verse even more than of the prose, must be prepared to 
meet him on a common intellectual footing When once that 
IS granted, however, the music and magic of such poems as 
“Seed-time,” “Hard Weather,” “ The Thrush m Pebniary,” 
“ Ihe South-Wester,” “ The Lark Ascending,” “Love m the 
Valley,” “ Melampus, ’ “A Faith on Inal,’ are very real, 
amid all their occasional obscurities of diction 

Meredith had now completed his sixtieth year, and with his 
advancing years the angles of his individuality began to grow 
sharper, while the difficulties of his style became accentuated 
The increase in mannerism was marked in One of Our Conquerors 
(1891), otherwise a magnificent rendering of a theme full of 
both tragedy and comedy, and in the poem of “The Emptv 
Purse ” (1892) Neither Lord Ormoni and His Aminta (1894) 
nor The Amazing Marriage (1895) reached the level of the 
earlier novels, though in the latter he seemed to catch an after- 
glow of gemus In 1898 appeared his Odes in Contribution 
to ihe Song of French History, consisting of one ode (“ France, 
December 1870 ”) reprinted from Ballads and Poems (1871), 
and three others previously unpublished, a fine example of 
his lofty thought, and magnificent — if often difficult- -and 
individual diction In 1901 another volume of verse, A Reading 
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of Life, appeared In later year^ too he ccmtnbuted occasional 
poems to newspapers and reviews and similar publications, 
which were collected after his death {Last Poems ^ 1910) His 
comedy, The Sentimentalists, was pertoimed on the ist of 
March 1910, his early but unfinished novel, Celt and Saxon, 
was also posthumously published in that summer 
From the early ’nineties onward Meredith’s fame had been 
firmly established His own literary contemporaries still living 
could join hands with the younger generation of enthusiastic 
admirers m insisting on a greatness of which they themselves 
had been unable to persuade the public He was chosen to 
succeed Tennyson as president of the Authors’ Society, on his 
seventieth birthday (1898) he was presented with a congratula- 
tory address by thirty of the most prominent men of letters 
of the day, before he died he had been included by the king 
m the Order of Merit and in various other ways his position 
as the chief living Fnglish writer had come to be popularly 
recognized The critics discussed him, and new editions of 
his books (both prose and verse), for which thc^re had long been 
but scanty demand, were called for One of the results was 
that Meredith, with very doubtful wisdom, recast some of 
his earlier novels, and in the sumptuous “ authorized edition ” 
of 1897 (published be the firm of Constable, of which his son, 
William Maxse Meredith, was a member) very large alterations 
are made in some of them In fact, a reader who compares 
the first and last editions either of Richard Fever el or Lvan 
Harrington will notice changes little short of revolutionary 
Even in the previously current editions of 1878 onwards, pub- 
lished by ( hdpman & Hall, Rtehard heverel had been consider- ] 
ably shortened as compared with the original three-volume 
edition, but it was now robbed again of some of its best-known 
passages It is no doubt competent to an author himself to 
revise his earlier published work even to the extent to which 
Meredith in the 1897 edition revised these novels, but certainly 
It is not necessary to accept his judgment when this involves 
the excision in old age of some of the most virile passages of 
books that were written in the full glow and vigour of his prime 
In Constable’s memorial edition (1910) of his complete works 
the excisions were published separately, and are therefore on 
record for those to consult who care But the wise will read 
Richard Fiver el and Evan Harrington m the original versions 
Meredith’s literary quality must always be considered in 
the light of the Celtic side of his temperament and the peculiar- 
ities of his mental equipment His nature was intuitive rather 
than rati on native, his mental processes were abrupt and 
far-reaching, and the suppression of connecting associations 
frequently gives his language, as it gave Browning’s, but 1 
even to a greiter extent, the air of an impenetrably nebulous 
obscurity This criticism applies mainly to his verse, but is also 
true of his prose in many places, though there is much (?!xaggera- j 
tion about the difiiculties of his novels When once, however, 
his manner has been properly understood, it is seen to be insepa- | 
rable from his methocl of intellection, and to add to the narrative 
of description both vividness of delineation and intensity of 
realization I he essential respect in which Meredith’s method 
of describing action and emotion in narrative differs from 
that of tonvention is that, while the ordinary method is to 
relate what happens from the point of view of the onlooker, 
Meredith frecjuently describes it from the point of emotion of 
the actor, and his influence in this direction has largely modified 
the art of fiction Herein lies the set ret of the peculiar bnllianc y 
of his style, derived from his combination of the narrator with 
the creator, or — in its strict sense — the seer The reader, 
by the traasference of the interest from the audience to the 
stage, is transported into the very soul of the character, and 
made to feel as he feels and act as he acts Moreover, Meredith’s 
instmct for psychology is so intimate, and his sense of motive 
and action so true, that the interaction of character and 
character directly domtnates the sequence of events depicted 
in his imaginary world, and discloses the moral idea or criticism 
of lifcy^mstead of the preconceived “ moral ” being merely 
illusilMkl by the plot In building up the mmds, actions, 
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creeds, and tragedies or comedies of his imagmary personalities 
amid the selected arcumstances, and inspiring them with the 
identical motives and educational influences of life itself, Mere- 
dith spent an elaboration and profundity of thought and an 
originality and vigour of analvsis upon his novels which m 
explicitness go far beyond what had previously been attempted 
in fiction, and which give to his works a philosophical value 
of no ordinary kind Simplicity can scarcely be expected of 
his language, for the interplay of ideas is in itself original and 
complex, and their interpretation is necessarily original and 
complex too But when Meredith is at his best he is only 
involved with the involution of his subject, the aphorisms 
that decorate his style are simple when the idea they convey 
IS simple— elaborate only in its elaboration Pregnant, vividly 
graphic, capable of infinite shades and gradations, his style 
IS a much finer and subtler instrument than at first appears, 
and must be judged finally by what it conveys to the mind, 
and not by its superficial sound upon the conventional ear 
It owes something to Jean Paul Richter, something, too, to 
Carlyle, with whose methods of narrative and indebtedness to 
the apparatus of German metaphysics it has a good deal in 
common To the novelist Richardson, too, a careful reader 
will find that Meredith, both m manner and matter (notably 
m The Egoist and in Richard Fiverel), owes a good deal, in 
“ Mrs Grandison ” in Richard hivenl he even recalls “ Sir 
Charles Grandison” by name, and nobody can doubt that 
Sir Willoughby Patterne, both in idea and often in expression, 
was modelled on Richardson’s (reation Careful students of 
] the early iqth-rentury English novel will find curious echoes 
again in Meredith of Bulwer-Lytton’s (Baron Lytton’s) literary 
manner and romantic outlook ^ But he was, after all, an 
originator, and at first suffered m estimation on that score, 
he wrote in his own way, and what is most ch iracteristu in 
Meredith remains individual Like all the great masters, 
he has his own tone of voice, his own fashion of expressing 
an idea Feeling, perception, reflection, judgment, have 
equal shares in determining his architectonic relation to a 
problem or a situation He rings (hanges on the changing 
emotions of humanity, but every chime rings true He is 
a literary artist He takes great themes, not little ones, the 
characters in his fiction are personalities, human beings, neither 
“ heroes ” nor ” sports ’ and he does not descend to pander 
to lubru ity or cater for the “ reading public ’ Ills gallery 
of portraits of real human women, not dolls, would alone place 
him among the few creators in Fnglish literature 
It IS beyond our scope here to enter into details concerning 
the philosophy which represents Meredith’s criticism of life ” 
Broadly speaking, it is a belief in the rightness and wholesome- 
ness of Nature when Nature — “ Sacred Reality ” — is lovingly 
and faithfully and trustfully sought and known by the pure 
use of reason Man must be “ obedient to Nature, not her 
slave ” Mystical as this philosophy occasionally becomes. 
It is yet an inspiring one, dean, austere and practical, and it 
IS always dominated by the categorical imperative of self-know- 
ledge and the striving after honesty of purpose and thought 
A strong vein of political Radicalism runs through Meredith’s 
creed It is, howc ver, a Radicalism allied to that of the French 
philobophes, rather than to the contemporary developments 
of British party politics, though m later life he gave his open 
support to the I ibcrai party In spite of his German upbringing 
Meredith was always stronglv French in his sympathies, and 
his appreciation of hrench character at its best and at its worst 
IS finely shown in his Napoleon odes In the mam his pobtics 
may be summed up as a striving after liberty for reason and 
conscience and the constant progress of humanity — 

The cry of the conscience of hfe, 

Keep the yonng generations in hail, 

And bequeath them no tumbled house 


^ The fact that Bulwcr-Lytton s son, the ist Earl of Lytton, 
Meredith’s lumor by three years, took the pen-name of ‘*Owen 
Meredith,” led occasionally to some confusion among unmstructed 
contemporanes, and even the suggestion of a family connexion 
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It IS part of Meredith's philosophy — and this must be remem- 
ber^ m considering his diction—that verbal expression is 
itself a test of right thought and action Hence is derived his 
passion for verbal analysis Hence also his impulse towards 
and vindication of poetry— meaning still '‘the best words in 
the best order and hence his own dictum, otherwise perhaps 
hard to undiscerning minds, that Song itself is the test by which 
truth may be tri^ Ihe passage occurs in “ Ihe Fmpty 
Purse " — a poem which throughout is a careful though mannered 
exposition of Meredith’s general \ievvs on life— 

Ask of Ihysdf This furious Yea 
Hf a spceefi I thump to repeat, 

In the cause I would have prev til, 

For seed of a nourishing wheat, 

Is it acuptod of ^ong ^ 

Docs it sound to the mind thiough the car, 

Kight sober, pure suic^ liis it disciplined feet^ 

Thou wilt find it a test sevirc 
Unerring whatever the theme 
Kings it for Keason a melody clear, 

Wc have bidden old Chios rctieat, 

Wc have called on Creation to hear 

All forces that make us arc one full stream 

Meredith is generally ranked far less high as a poet thin 
as a novelist But he e in only be understood and appreciated 
properly bv those who realize that nut prose (in the ordinal y 
sense) but poetr} was to him the highest form of expression, and 
that only in it could he fully deliver his message, as a wiittr 
who aspired to contribuU something more to the common stoi k 
of ideas than could be embodied dramatically in prose fielion 

On Meredith’s 8oth birthday in 1908, the homage of the 
English literary world was agun paid in an address of eon 
gratulation But his health, which for many years had been 
precarious, was nejw failing He died at Flint Cottage, Box Hill, 
Surrey, on the 18th of May 1909 A strong feeling existed 
that he should be buried in VVestminster Abbey, and a petition 
to that effeet, which was approved by the prime minister, 
Mr Asquith, was signed by a large number of men of letters 
But this was not to be A memoriil service was held in the 
Abbey, but Merediths own remains, after cremation, were 
mtened at Dorking by the grave of his sc( ond wife He had died 
only a brief span after his old fiicnd Swinbuine, his affection 
for whom hid never sufftud abatement, and it was felt that, 
with thtni, i great epoth m Fnglish literary history h id dosed 
They were the last ol the gieit Vutorians, and iii Meredith 
went the writer who hid raised the ircatne art of tlu no\d, 
as a vehicle of character and constructivi philosophy, to its 
high( st point— a punt higher indeed than m^ st contemporary 
readeis were prepared foi The estimate of Ins genius formed 
by Sin honourable minority,’ who would pi ice him in the 
highest class of all, bv Sha^ espcarc, has yet to be confirmed by 
the wider suffrage of posleritN 

A carefully compiled bibhogiaphy by John lane was included in 
(jeorge Mciedith 6omt CharaUtristic , by K Lc Gallieniie (1890) 
This sympathtlic csstv in criticism was the first substential publi 
cation iddressed to th it stimulation of a wickr appreciation of 
Meredith which was carried on by sc\ eral later books, perhaps the 
best of which IS M Slurge llcmlerSfOn s Geoyge Meredith Novelist^ 
Poet, Rtfoimn {190S) but such earlier testimonies to Mcrcditli s 
importance ts Justin McCarthy s, in his History of Our Own Times, 
must not be forgotten bee ilso J A Plamraerton, Gorge Mere 
dith in 4 necdofes and Cniicism (iqoq) (H Ch ) 

MEREJKOVSKY (or Mkui zhkovski\), DMITRI SERGYEE- 
VIGH (1865- ), Russian novelist and critic, was born at 

St Petersburg m 1865 His trilogy of histornal romances, 
collectively entitled Chnsi and Antichnst, has been translated 
into many European languages, notably English and Prcnch 
It comprises Smert Bogov (Eng trans “ The Death of the 
Gods,*’ London, iqot), the central figure m which is Julian 
the Apostate, Voskresente Bogt (“The Forerunner,” London, 
1902), which describes the life and times of I^eonardo da Vinci, 
and Anttkhnst Petr % Aleksycy (“ Peter and Alexis,” London, 
1905), which IS based on the tragic story of the relations between 
Peter the Great and his son The influence of Sienkiewicz 
can be traced in many of Merejkovsky’s writings, which include 


critical studies of Pliny the Younger, Calderon, Montaigne, 
Ibsen, lolstoy {Tolstoy as Man and Artist, London, 1902), 
and of Gorki and other Russian writers Merejkovsky married 
Zinaida Nikolaevna, known in Russia for her poems, essays 
and short stories written under the pseudonym of /inaida 
Hippius (or Gippius), her collected poems (1889-1903) were 
published in Moscow in 1904 

M£RES> FRANCIS (1565-1647), P^nglish divine and author, 
was born at Kirton in the Holland division of Liniolnshire 
in 1565 He was educated at Pembroke College, Cambridge, 
where he graduated B A in 1^87, and MA in 1591 I wo 
years later he was incorporated M A of Oxford His kinsman, 
John Mires, was high sheriff of Lincolnshire in 1596, and appar 
ently helped him in the early part of his career In 1602 he 
became rector of Wing in Rutland, where he had a srhool 
He died on the 29th of January 1647 Meres lendered immense 
service to the history of Eli/ibethan literature by the publication 
of his Palladis larnia, Wits Treasury (1598) It was one of 
a senes of volumes of short pithy sayings, the first of which was 
Pohteuphma W ih Commonwealth (1597), (ompilcd bv John 
Bodenham or by Nicholas Ling, the publisher Ihe Palladis 
Tamia contained moral and critic il reflections borrowed from 
various sources, ind embuued sec tions on books, on philosophy, 
on music and punting, and a famous “ Compaiative Discourse 
of our English poets with the Cireeke, Latin, and Italian poets ” 
This chapter enumerates the knglish poets from Chaucer to 
Mcrcs’s own day, ind in each c ise a c omparison with some 
classical author is instituted J he book was issued in 1634 
as a school book, and has been partially rc punted in the Ancient 
Critical Essays (1811-181S) of ]onph Haslewood, Professor 
F Arbor’s English Garner, and Gregor\ Smith’s Elizabethan 
Critical Essays (1904) A sermon entitled Gods Ariihnutuke 
(1597), and two transiaticjns from the Spanish of Luis de Granada 
vntitlcd Granados Devotion and the i^inners Guide (1598) com- 
plete the list of his works 

MERGANSER^ i word due to C Cicsner (Hist ammahum 
111 129) in 1555, and for long used m English as the general 
name for a group of fish-tating ducks possessing great duing 
powers, and forming the gcniD Mtrgus of Jannaeus, now regarded 
by ornithologists as a sub-familv, A/cr^7W(7f,of the iiim\\yAnatidae 
llie mergansers hive a long, narrow hill, with a small but 
evident hook at the tip and the edges of both mandibles beset 
b> numerous horny dcntuulations, whence m English the name 
of “saw-bill ’ IS frequently applied to them Otherwise their 
structure does not nuuh depart from the Amtine or P'uliguline 
tvpe All the species bear i more or less developed crest or 
tuft on the head Ihice of them, Mergus merganser or castor, 
M serrafor, and M albellus, are lound over the northern parts 
of the Old World, and of these the first two also inhabit North 
America, which has besides a fourth species, M mcullatus, 
said to have occasieinally visited Britain M merganser, 
( ommonlv known as the goosander, is the largest spe e les, being 
nearly is big as the smaller geese, and the adult male in breeding- 
ittire IS a very beautiful bird, eonspieuous with his dark glossy- 
green head, rich salmon-coloured breast, and the upper part 
of the bod> and wings black and white This full plumage 
i> not assumed till the second vear, and m the meantime, is 
well as m the post-nuptial dress, the male much resembles 
the female, having. Id e her, a rcddish-hrown head, the upper 
parts grey and the lower white In this condition the bird 
IS often known as the “ dun dive r ’ Tins species breeds abun- 
dantly in many parts of Scandinavi i, Russia, Siberia and North 
America, and occasion ill> in Scotland M serrator, commonh 
called the red-breasted merganser, is a somewhat smaller bird, 
and, while the fully dressed male wants the delicate hue of 
the lower parts he has a goiget of rufous mottled with black, 
below which is a patch of white feathers, broadlv edged with 
black Both these species have the bill and feet of a bright 
reddish-orange, while the much smaller M albellus, known as 
the smew, has these parts of a lead colour, and the breeding 
plumage of the adult male is white, with quaint crescentic 
markings of bla^k, and the flanks most beautifully vermiculated 
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M cucullaius, the hooded merganser of North America, is m 
bize intermediate between M albellus and M serfator , ilie male 
IS easily recognizable by his broad semicircular crest, bearing 
a fan'll! iped patch of white, and his elongated subscapulars of 
white edged with black The conformation of the trachea 
in the male of M merganser ^ M serrator and V cucullaius 
IS vci> like that of the ducks of the genus Clangula^ but 
M albellus has a le^s exaggerated development more resc mhhng 
that of the ordinary Fultgula ^ Irom the southern hemisphere 
two species of Mergus have been described, M octosetaceus or , 
brasihanuSjL P Vicillot(A^ Diet dllt^t naturclle,ed 2 vol xiv j 
p ?22, Gal des otseaux, tom 11 p 209 pi 283), inhabiting 1 
South America, of whu h but few spc( imens ha\( been obtained, 
having some general resemblance to M suiatury but much mou 
darkl) coloured, and M ausiralts, Hombron and Jacquemont 
(Ann sc nat zoologtCyher 2, vol xvi p 320, lay au Pol Stidy 
otseaux y pi 31, fig 2), known only by the unique example in 
the Pans Museum procured b> the French Ant ’rctic expedition 
in the Auckland Islands 

Often associ ited with the mergansers is the genus Merganettay 
the so-called torrcnt-diu ks of South America, of which six 
species have been describ».d, but they possess ‘^piny tails and 
have their v;in^s armed with a spur 1 hese with Hymenolat mus 
malacorhynchus y the blue duck of ZmlrndySind^alvadorina 
waigiuensts of Waigiou are placed in the sub-lamily Mirgan- 
ettinae (A N ) 

MERGENTHEIM, a town of Germany, in the kingdom of 
Wurttemberg, situated in the valley of the Tauber, 7 m S 
from Laudi by rail Pop (1905), 4535 It (ontains an L\ n- j 
gelical and three Roman Catholic churc hes, a Latin and other 
schools, md i magnihc ent castle with a natural liistory collection 
and the archives of the Teutonic older This is now used 
as barracks The industries of the town include tanning, the 
manufactuic of agriculturil machinery and vv me making 
Near the town is a mcduinal spring called the Karlsbad 

Mcrgentheim (Mauae damns) is mentioned in chronicles 
as early as 1058, as the residence of the family of the counts 
of Ilohenlohc, who c irl) in the 13th century assigned the grcatei 
part of their estates in and around Mergcnthcim to the Teutonic 
order It rapidly increased in fame, and became the most 
important of the eleven commandcric* of that «’ocicty On 
the secularization of the teutonic Order in Prussia in 1^25, 
Mergenthnm bcc irne the residence of the grand master, and 
remimcd so until the finil dissolution of the order in iSog 

See Honng, Das Kathbad bci Mergentheim (IMcrgt nthcim, ihby) 
and Schmitt, (jcum^ongeschichte d y ^tcuit Mirgenthetm (Stuttgart, 

1895) 

MERGER (hr merge), to sink), in law, the sinking or 
“drowning ” ot a lesser estate in a greater, when the two come 
together in one and the same person without any intci\enmg 
c ilate In cider to effect a merger the two estates must vest 
m the same person at the same time, must be immediately 
expectant one on tlie other, and the expectant estate must be 
larger than the pieccding estate Ihe teim is also used for the 
extingui hment of any right, contract, Kc by absorpticm in 
anotlier, ( g the accept incc of a higher security foi a lowei, 
ui the embodying of a simple contract m a deed 

MERGUI, the southernmost district of Lower Buima, m the 
Ttnassenm division, bounded on the W by the Bay of Bengal 
and on the L bv Siam Aica 9789 sq m iwo piineipal 
ranges cross the distiiet from north to south, running almost 
^Hybrids betw< cn, ns i piesumed, M albellus and Clangvla 
glaiieion^ the commua golden eye, have been clc cubed vnd ligurecl 
(Limbech, /si6, 1831, 300, tab 111 Brehm Natutgi^ch alhr Vog 
Deutschland';^ p 030, N lumann, Vog Deiit'ichlands , xn 101, 
fronlupicce Kjarbolhng, Joir filr Orntihologte, 1853, Extrihcft 
]) 29 Naumanma, 1853, p Otnithol danica tab Iv , suppi 
tab 29) under tlu name s of Mergus unatarius, C languid angusitroslfis, 
and hias (Cla i^ula) mergoid as though they were a distinct 
2>ecKS, but the rc mirks of Dc Sclys Longchanips {Bull Sc 
mUecelUs^ 1845, pt u p 354, and i8‘;6 pt 11 p 21) Ic ive little 
.far doubt as to their origin, which, when the cryptogamic 
common range of their putative parents, the former 
the author last named, is considered, will stem to be 


parallel to each other for a considerable distance, with the 
lenassenm river winding between them till it turns south 
and flows through a narrow rocky gorge m the westeinmost 
range to the sea Ihe whole district, Irom the water's edge 
to the loftiest mountain on the eastern boundary, may be 
regarded as almost unbroken forest The timber trees found 
towards the interior, and on the higher eievalic/ns, are of great 
size and beauty, the most valuable being teak ( I ectoua grandis), 
Ihen-gan {Hopea odor ala), ka-gnyeng {Di pier ocar pus laevts), &c 
The coast-line of the district, off which lies an archipelago of 
two hundred and seven islands, much bioken, and for several 
miles inland is very little laised above sea-level, and is drained 
by nun crous muddy tidal creeks Southwards of Mcrgui 
town It consists chiefly of low mangiove swamps alternating 
with small fertile iice plains After passing the mangrove 
limits, the ground to the east giadually rises till it becomes 
mountainous, cvcii to the banks of tlu rivers, and fin'^illy cul- 
minates in the gland natural harrier dividing Burma from 
Siam The lour principal rivers ire the lenassenm, ie-nyu, 
Pakehan and Palauk, the first three being navigable for a 
consider 'blc distance (*oal is found on the banks of the 
lenassenm and its tnbutancs, but is still unworked Gold, 
copper, lien and manganese arc also found in varu us parts 
of the district, and thcie arc tin mines at M iliwun, upon which 
European methods lutvc bc'n tried without much profit, c^wmg 
to the cost of labour 

From the notices of eaily travellers it appears that ^lergui, 
when under Siamese rule, belore it passed to the Burmese, 
\ as X rich md densely peopled country On its occupition by 
the British m 1824-1825 it was foiind to be almost depopulated 
— ^bc lesiilt of border war! ire and of the ciuelties cxcicised 
by the Burmese < ()nc|uciors At that time the entiie mb ibitants 
numbe ud cnlv 10,000 It had a popnintum c f 88,744 iii 1901, 
showing an mciease of 20 % in the dec ule and giving a density 
of (} inhabitants to the sq m Mergui caines cn x flourish- 
ing trule with Rangoon, Bisscin and the Straits Settlements 
The chief exports consist of nee, rattans, torclies, dried fish, 
arec i-nuts, sesarnum seeds, mol isscs, sca-slugs, edible birds' nests 
and tin The staple imports arc puce goods, tobacco, cotten, 
f irtlwnware, tea md sugar The c Innate is remarkably healthv, 
the hext due to its tropical situation being moderated bv land 
nd sc a brec zc The rainfall is v cry heavy and usuallv cxcec ds 
150 inches 

Mcrgui town lia^* iisen into prcinincncc in recent veers as 
the centre of the pc irling trade in tl i ntighlxniring lu hiprlago 
the pc irling grounds were practically unknown m 1890, but 
in thf following decade they pioduced pearF and muther-of- 
pe irl shell of co sideiable value In tqot the pupul iticm was 
11 9S7, but the census is taken at a time when many of the 
fishermen «md their families arc away m the islxnds Ihcre is 
a ecnsidc riblc toasting tridc with othe-r Burmese ports xncl 
with the Straits Settlements 

MERGUI ARCHIPELAGO, a cluster of islands in the Bay 
of Bengal, near the southern coast of Toveer Burma They 
lie ehicflv noted for their picturesque beauty, some of them 
rising to 3000 ft I hey are only sparsely inhabited by the 
island race of Sellings 

MERIAN, MATTHEW (1593 1650), Swiss engiavcr, was 
born in Bisel, on the 25th of September 1593 The family 
came oiiginally from near Delemont, but in his giandfalher’s 
time settled in Basel, where in 1553 it obtained the burgbcrship 
of the city As Matthew early showed signs of artistic tastes, 
he was placed (1609) under the care of Dietrich Meyer, a painter 
and engraver of Zurich (1572-1658) He went on to Nancy 
in 1613, where he already elisplayed considerable talents as an 
engraver on copper Aftei studying m Pans, Stuttgart (1616) 
ancl the Low Cuuntiies, he came to Frankfort, where in 1618 
he married the eldest daughter of J T de Bry, who was a 
publisher and bookseller as well as an engraver Menan worked 
tor some time with his father-m-law in Oppenheim, but then 
returned to Basel, whence he came back (1624) to Frankfort 
after Bry’s death (1623), in order to take over his business. 
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this remained in his family till 1726, when, after a great fire 
that destroyed most of the hooks in stock, it canfte to an end 
In 1625 Merian became a burgher of Frankfort, then the great 
centre of the book trade in German), and lived there till his 
death on the 2’nd of June 1650 Among his many works two 
deserve to be specially mentioned The first is the long series 
of works, each entitled TopogYaphia, which contained dc-.tnp- 
tions of various countries, illustrated by copper plates, largely 
done by Merian himself, while the accompanying text was due 
to Martin /eiller (1589-1661), an Austrian by birth Ihe 
first volume was published in 1642 and described Switzerland, 
with the Grisons and the Valais, it contains the first known 
view of the glaciers of (jrindclwald “ Austria ’ appeared 
in 1649, volume relating to Upper Saxony and Bohemia 

(1650) was the last issued by Merian himself “ Frame 
appeared in 1655-1656, while in 1688 the series (extending to 
30 parts, in 18 vols ) rame to an end with “ Italy,” the volume 
as to Rome having appeared in 1681 The other great enter- 
prise of Merian was the senes entitled Theairum Europaeum, 
which appeared in 21 parts between 1635 and 1738 — it is a 
historucil chronick of events in Europe from 1617 onwards 
In 1625-1630 Meiian published a scries of illustrations to the 
Bibk, and in 1649 a Dance of Death But he is best remc rnbered 
by his views of towns, which have very consideiable historical 
value His best pupil, Wenccslaus Hollar (1607-1677), of 
Prague, settled in l^ondon (16^5- 164^, 1652-1677), and worthily 
carried on the Merian tradition (W A B C ) 

Scc^T ife, by H Eckardt (Basel 1887) 

MERIDA, a city of Mexico and ( ipital of the state of Yik atan, 
23 m by rail S of Progreso, its poit on the Gulf of Mexico 
Pop (1900), 43,630, the Mava element being predomin int 
Mendi is the centre of an isolated railway ‘System, conrccted 
with the ports of Piogreso ml Campeehe, and hiving short 
lines radiating in ill direc tions to Peto, Valladolid and Izamal 
It stands on a broad, parth^ open pUin near the northern 
border of the peninsula, where the thin loose soil rovfnn<5 
a limestone foundation permits the rapid pcrcoUtion and 
evaporation of the riinfall, and therefore supports acompira- 
tively soaniv vegetation It is highlv favourable to maguev 
cultivation, however, and Meiidi is the centre of the henequen, 
or sisal fibre, industry Dure is an imposing 16th-century 
cathedral facing upon the piincipil plaza, together with the 
government and episcopal pilaces Iherc \re also an old 
univcrsit), with schools of law, medicine and pharmacy, an 
episcopal seminal v and other educxtionil institutions The 
most mleicsting building m the citv is i kranciscan convent, 
dating from 1547 which covers an arci of 6 acres and is sur- 
rouncled by a wall 40 ft high and 8 ft thick It o ct harlxiured 
no less than 2000 friars, but has been allowed to fill into om- 
plete decay since the expulsion of the order in 1820 The 
manufacture s include straw hats, hammocks, cigars, soap, cottem 
fabrics, leather goods, artificial stone, and a peculiar distilled 
beverage called estaheniun The exports are henc(]u6n, 01 
sisal fibre hides, sugar rum, chicle and indigo— all products 
of the vicinity M^ridi w is founded m 1542 by the >oungcr 
Francisc 0 de Montejo on the site of a native city called Tihoo, or 
Th6, whose stone pyramids furnishc d building material in abun- 
dance for the invaders It became an episcopal see m 1561 

MERIDA (anc Augusta Fmenta, capital of Lusitania), a 
town of western Spam, m the province of Badajoz, on the 
right bank of the river Guadiana, 30 m E of Badajoz Pop 
(1900), 11,168 Merida is an important railway junction, 
for here the Madrid-Badajoz railway meets the lines from 
Seville, Huelva and Cdceres No Spanish town is richer 
in Roman antiquities Most of these are beyond the limits of 
modern Mdnda, which is greatly inferior in area to the ancient 
city Chief among them is the Roman bridge, constructed 
of granite under Trajan, or, according to some authorities, 
under Augustus, and restored by the Visigoths in 686 ancl 
bv Philip III in 1610 It comprised 8r arches, 17 of which 
were destroyed during the siege of Badajoz (1812), and mea- 
sured 2575 ft in length There are a few remnants of Roman 
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temples and of the colossal wall which encircled the city, 
besides a Roman triumphal arch, commonly tailed the Arco 
de San^ijgo, and a second Roman bridge, by which the road 
to Salamanca was carried across the small river Albarregas 
(Alba Regta) The Mcninsh alcdzar or citadel w’s originally 
the chief Romm fort From the 1 ago de Proserpina, nr ( harra 
de la Albuera, a large Roman reservoir, 3 m north, witei was 
conveyed to Merida by an aquediKt, of which 37 enormous 
piers remain standing, with ten arches in three tiers built of 
brick and granite The massive Roman theatre is m good 
preservation, there are also a few vestiges of an amphitheatre 
and of i ( iicus which measured 485 yds by 120 Otlier Roman 
lemains are exhibited in the archaeological museum, and much 
Roman masonry is incorporated in the rbth centiiiv Mud^jar 
palace of the dukes of I a Ro( a, the palace of the counts of 
Los Corbos, and the convent of Santa Eulalia which is said 
by tradition to mark the spot where St Fulaha wis martyred 
{c 300) 

Augusta Fmenta was founded m 25 k r As the capital 
of Lubitani it soon became one of the most splendid ( itics 
in Iberia and was large enough to contain a garrison of 90,000 
li en I nder the Visigoths il continued to prosper, and was 
made an archbishopric Its fortifications included five castles 
and eighty-four gateways, but alter i stubborn resistance 
It was stoimed by the Moors in 713 Its Moorish governors 
frequently, ancl sometimes successfully, asserted their indepcn- 
d< nee, but Mcricki was nevTr the capital of any 1 irge Moonsh 
late In T129 ik archbishopric was formally tiansferred to 
Santiago dc ( ompostela and in 1228, vlien Alphonso TX ol 
Leon expelled the Moors, M6r}d«i was cntiustcci to the order 
of Santiago, in whose keeping it soon sank into decadence 

MERIDEN, a city of New Have n county, Cemne c tu ut, USA, 
in the township of Meriden, SW of the centre of the state, 
about 18 m N N E of New Haven and ibout the ^mc di'^tancr* 
SS W of Hanford Pop of the township, including the citv 
(1901), 28,693 > (1910I 32,066 of the citv (1900), 24,296, of 
whom 7215 were fon ign-born , (1910), 27,265 Meridc n is served 
by the New York, New Haven & Hartfoid railway and by an 
inter-urban electric line The city is bisected by Harbor Brook 
i small stream, and through the S W part of the township 
flows the Quinnipicic river A short distance N W of the city, 
in Hubbard Park an attractive reservation of more than 900 
acre'’, are the Hanging Hills three elevaitions (West Mount an 
South Mountain and Cat-Hole Mountain) in a bioken 1 inge 
of trap ridges, which have resisted the erosion that formed the 
lowUnds of the Connecticut valle\ , they use to a height of 
about 700 ft abo\e the sea In their vu inity, near the boundary 
of Berlin township, is Merimere, one of the c itv’s four reservoirs 
Meriden is the seat of the Connecticut School for Bovs (Reform- 
atory) There ire also a public library (1899), a state armoury, 
a hospital, the Curtis Home for orphans and aged women, 
and a luberc ulosis sanitarium supported bv the citv Meriden 
is one of the most important inanufac turing c ities of Connecticut, 
and in Tcp5 produced 599% of the plated ware manuf ictuied 
in the state, and much sterling silvxr In 1905 the factory 
product was valued at 1hT3,763,348 an increase of 17 i % over 
that of 1900 Meriden was originally a part of the township 
of Wallingford, but a tract in the northern part of this township 
was designated as Merideen by an Indian deed of 1664 It 
was made a separate parish under tbit name in 1728, but did 
not become a separate township until 1806 The city was 
chartered in 1867 

Soe O W Perkins, Historical Sketches of Meriden (West Meriden, 
1S49) CHS Davis, History of Wallingford (Meriden 1870), 
and r M Curtis and C Bancroft Gillespie, A Century of Meriden 
(Mcnden, 1900) 

MERIDIAN, a city and the county -seat of Lauderdale county, 
Mississippi, USA, about 90 m E of Jackson Pop (1800), 
10,624, (1900), 14,050, of whom 5787 were negroes, (roro, 
census), 23,283 It 1-, served by the Southern, the Alabama 
(jreat Southern, the Mobile & Ohio, and the New Orleans 

North Eastern and the Alabama & Vicksburg (Queen & 
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Crescent Route) railways It is the seat of the East Mississippi 
Insane Hospital, of the state Masonic Widows and Orphans’ 
Home and of the Meridian Women’s College (non-sectarian, 
opened in 1903), the Meridian Male College (opened in 1901), 
and, for negroes, the Lincoln School (Congregational) and 
Meridian Academy (Methodist Episcopal) The city is an impor- 
tant market for (otton grown in the surrounding country, and 
IS the principal manufacturing city m the state Its factory 
products, chiefly railway supplies and cotton products, increased 
m value from $1,924,465 in 1900 to $3,267,600 in 1905, or 
698 % in five years Mineral waters (especially litliia) are 
bottled in and near the city Meridian was laid out in 1854 
at a proposed railway cios.ing, and was chartered as a city 
m i860 In February i864(ieneral William Itcumseh Sherman, 
with an army of about 20,000, made an expedition from Vicks- 
burg to Meridian, then an important railway c entre and depek 
for Confederate suppliC‘>, cliicfly for the purpose of making 
inoperative the Mobile & Ohio and the Jdckson & Sclmv 
railways, on the 14th of the month his army entered Meridian, 
and within a week destroyed nearly everything in the city 
except the private houses, and tore up over no m of track 
In the ‘‘ Meridian not ” of 1871 — a prominent episode of recon- 
struction— when one of several negroes on tiial for urging 
mob violence had shot the presiding judge, the whites, especially 
a party from Alabama interested in the trial, killed a number 
of negroes and burned a negro school On the 2nd of March 
1906 a cyclone caused great loss of life and property 

MERIDIAN (from the Lat niendianus^ pcrUuning to the 
sc;uth or mid-ciay), in gcneril a direction toward the south or 
toward the position of the sun at mid day 1 he terrestrial 
meridian of a place ls the greit circle drawn on the earth’s 
surface ficmi either pole thiough the place As determined 
astronomically the celestial meridian is the great circle passing 
through the celestial pole and the zenith ihe teirestrial 
meridian as practically determined is the ciicle on the earth’s 
surface in which the plane of the celestial mciidian cuts that 
surface Owing to local deviations of the plumb-line the 
meridian thus determined does not strictly coincide with the 
teriestnal meridian as ordinarily defined, but the deviation, 
though perceptible in mountainous regions, is so minute that it 
IS generally ignored 

m£:rim£:e, prosper (1803-1870), hrcnch novelist, archaeo- 
logist, essayist, and in all these cipacitics one of the greatest 
masters of hrench style duiing the 19th century, was born at 
Pans on the 28th of September 1803 llis grandfather, of 
Norman abstiacticjii, had been ti lawyer and steward to the 
marechal de Broglie His father, Jc in hran^ois Leonor Mcnni6c 
(1757-1836), was a painter of repute Mcrimec had English 
blood in his veins on the mother s side, and had English pro- 
clivities in many w lys IIc w as cduc ated for the bar, but cjitcrcd 
the public service instciad A young man at the tune of the 
Romantic movement, he felt its mfluenic stronglv, though 
his peculiar temperament prevented him from joining any of 
the cotenes of the period Nothing was more prominent 
among the romantics than the fancy, as M^rim^e himself puts 
it, for ‘ loc il colour, ’ the mure unfamiliar the be tter He 
exhibited this in an unusual way In 1825 he published what 
purported to be the dramatic works of a Spanish lady, Clara 
Gazul, with a pref ice stat ng c ircumstantially how the supposed 
translator, one Jo eph L’Estrange, had met the gifted poetess 
at Gibraltir This was followed by a still more audacious 
and still more successful supercherte In 1827 appeared a snivill 
book entitled la Guzla (the anagram of Gizul), and giving 
itself out as translated from the Illy nan of a certain Ilyacinthe 
Maglanovich This book, which has greater formal merit 
than Clara Cazid, is said to hwe taken m Sir John Bowring, 
a competent Slav scholar, the Russian poet Poushkin, ancl 
some German authorities, although not only had it no original, 
but, as Merim6e declares, a few words of Illyrian and a book 
or two of travels and topography were the author’s only 
materials. In the next year appeared a short dramatic romanc e, 
La Jacquerte, in which are visible M^nm^e’s extraordinary 


faculty of local and historical colour, his command of language, 
his grim irony, and a certain predilection for tragic and terrible 
subjects, which was one of his numerous points of contact with 
the men of the Renaissance Tins in its turn was followed 
by a still better piece, the Chromque de Charles IX (1829), 
which stands towards the i6th century much as the Jacquerie 
does towaids the middle ages All these works were to a 
certain extent second-hand But they exhibited all the future 
literary cjualitics of the author save the two chiefest, his wonder- 
fully severe and almost classic cT style, and his equally classical 
solidity and statuesqueness of construction 

He had already obtained a considerable position in the avii 
service, and after the revolution of July he was chef de cabinet 
to two different ministers He was then appointed to the more 
congenial post of inspector-general of historical monuments 
Mcirimee was a born archaeologist, comliinmg linguistic faculty 
of a very unusual kind with accurate schoUrship, with remark- 
able historical appreciation, and with a sine ere love for the arts 
of design and construe tion, in the former of which he had some 
practical skill In his offitiil capacity he published numerous 
reports, some of which, with other similar pieces, have been 
republished in his works lie also devoted himself to historv 
proper during the latter ycxrsof the July monarchy, and pub- 
lislied numerous essays and works of no great length, chiefly 
on Spanish, Russian and ancient Roman history He did 
not, however, neglect novel writing during tins period, and 
numerous short talcs, almost without exception masterpieces, 
appeared, chiefly in the Revue de Parts 1 he best of all, Colomba, 
i ( orsican story of extraordinary power, appeared in 1840 
He travelled a good deal, and m one of his journeys to Spam, 
about the middle of Louis Philippe’s reign, he made an acquaint- 
ance destined to influence his future life not a little — that of 
Mmc de Monti jo, mother of the future empress Eugenic 
Merim^e, though in manner ind language the most cynical 
of men, was a cievoted friend, md shoitly before the accession 
of Napoleon III he had occasion to show this His friend, 
Libri Carucci dalla Sommaja, was accused of having stolen 
valuable manuscripts and books from irench libraries, and 
Merimec took his part so warmly that he was actually sentenced 
to and underwent fine and imprisonment He had been elected 
of the Academy in 1844, and also of the Academy of Inscriptions, 
of which he was a prominent member Between 1840 and 1850 
he wrote more talcs, the chief of which were Arsene Guillot 
and Carmen (1847), this last, on a Spanish subject, hardly 
ranking below C olomba 

The empire made a considerable diffcrem e m M^rim^e s 
life His sympathies were against democracy, and his habitual 
cynicism and his irreligious prejudices made legitimism dis- 
tasteful to him But the marriage of Napoleon III with 
the daughter of Mme de Montijo at once enlisted what was 
always strongest with Menmee — the sympathy of personal 
friendship — on the emperor’s side lie was made a senator, 
but his most important role was that of a constant and valued 
private fnend of both the “ master and mistress of the house,” 
as he calls the emperor and empress in lus letters He was 
occasion dly charged with a kind of irregular diplomacy, and 
once, in the matter of the emperor’s Caesat , he had to give 
literary assistance to Napoleon But for the most part he 
was strictly the amt de la matson At the fuilcrics, at Com- 
pi^gne, at Biarritz, he was a constant though not always a 
\ciy willmg guest, and his influence over the empress was 
very considerable and was feailessly exerted, though he used to 
call himself, in imitation of Scarron, “ le bouffon de sa majeste ” 
He found, however, time for not a few more talcs, of which 
more will be said presently, and for correspondences, which 
are not the least of his literary achievements, while they have 
an extraordinary interest'- of matter One of these consists 
of the letters which have been published as Lettres d une inconnue, 
another of the letters addressed to Sir Anthony Panizzi, librarian 
of the British Museum After various conjee tures it seems 
that the tnconnue just mentioned was a certam Mile Jenny 
Daqin of Boulogne. The acquaintance extended over many 
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years, it partook at one time of the character of love, at another 
of that of simple friendship, and M^rimee is exhibited m the 
letters under the most surpi isingly diverse lights, most of them 
more or less amiable, and all interesting 1 he correspondence 
with Pamzzi has somewhat less personal interest But M^rimee 
often visited England, where he had many friends (among 
whom the late Mi EIIkc of Glengarry was the ehief), and certain 
similarities of taste drew him closer to Panizzi personally, 
wlule during part of the empire the two served as the chmncl 
for a kind of unofficial diplomacy between the emperor and 
certain English statesmen fhcsc letters are full of shrewd 
apevfus on the state of Europe at different times Both senes, 
and others sinec published, abound in gossip, 111 amusing anec- 
dotes, in sharp literary criticism, while both contain evidences 
of a cynical and Rabelaisian 01 Swiftian humour which was very 
strong in Menm6e This characteristic is said to be so piomimnt 
m a correspondence with another friend, which now lies in the 
library at Avignon, that there is but little chance of its ever 
being printed A fourth collection of letters, of much inferior 
extent and interest, has been printed by Blizc de Bury undci 
the title of lettres d une avtre wuonnue (1873), otheis still 
by d’Haussonville (1888), and in the Revue des deux mondi^ 
(1896) In the latter years of his life Merirnee suffered very 
much from ill health It was nc( essiry for him to pass «dl his 
winters at Cannes, where his constant companions were two 
aged English ladies, friends of his mother ibe lernble Year 
found him completely broken m health and anticipating the 
worst for hranc c He lived long enough to see his fe 11 s u ihze d, 
and to express his grief in ome 1 ist letters, and he dud at ( iiiiics 
on the 23rd of September 1870 

MeriiTK^e’s charietcr wus a peculiar iiid m some respeets 
an unfortun ite one, but by no me ins unintelligible Partly 
by temper inK lit, partly it is said caving to some childish experi- 
ence, when he disc overed that he had been duped and determined 
never to be so again, not least owing to the example of Hcnn 
Beyle (Stcndlul), wlio was a friend of his fimily, and rf w'hoin 
he saw much, M^rimee xppeirs it a compai itivdy early age 
to hive imposed upivii himself is a duty the maintenince of 
an ittitude of sceptic il mdifferciKc ina sircastie criticisin 
Although a min of singularh w irm and affectionate feelings, 
he obi lined the credit of being a cold-hcaited eynie , and, 
though both independent and disinterested, he was abused 
IS a hingci-on of tlK irnpciial court Both imputations were 
wholly undeserved, inel indeed were prompted to a grcit extent 
by political spite eir by tlie resentment felt by his literary equals 
on the other side at the cool riduule with which he met them 
But he deserved in some of the liad as well as miny of tlu 
geiod senses of the tcim the mine of a m in oi the Ren iissanre 
He had the warm pirtisin hip ind amiibihtv towirds friends 
and the seeirpion-like sling for his foes, he had the arde it delight 
in leirning and espeeiillv in matters of art i id belles lettres, 
he had the ireptieisrn, the voluptuousness, the ennejus delight 
m the euntemplation of the horrible, whieh m irked the men 
of letters c)f the humanist period Pven his liter ny woik has 
this Renaissance character It is tolerably extensive, imoimt- 
mg to some seventeen or eiglilt< n volumes, but its bulk is not 
great for a life which was nc^t short, and which was occupied, 
at least nomin illy, in little else About a third of it eom’Hs 
of the letters already mentioned Rather more than another 
third consists of the official work which has been already alluded 
to - leports, essays, short historical sketches, the chief of which 
lattei IS a histoiy ol Pedro the Cuiel (1843), and another ol 
the curious pretender known in Russian story as the false 
Demetr us (1852) Some of the literary essays, such as those on 
Beyle, on Turgiieniev, &( , where a personal element enters, 
are excellent Against others and against the larger historical 
sketches— admirable as they are — fame’s criticism that they 
want life has some force They are, however, all marked bv 
Merim^e’s admirable style, by his sound and accurate scholar- 
ship, his strong intellectual grasp of whatever he handled, his 
cool unprejudiced views, his marvellous faculty of designing and 
proportioning the treatment of his work In purely archaeo- 


logical matters his Description des petniures de Satni-Savin 
IS very noteworthy It is, however, in the remaining third 
of his work, consisting entirely of tales either in narrative or in 
dramatic form, and especially in the former, that his full power 
is perceived He translated a certam number of things (chiefly 
from the Russian), but his fame docs not rest on these, on 
his already-mentioned youthful supere heries, or on his later 
scmi-dramatic works Ihere remain about a score of tales, 
extending m point of composition ovei exactly forty years 
and m length from that of Colombay the longest, which fills 
about one hundred rnd fifty pages, to that of L' Enlevement de 
la redouie (1829), which fills just half a dozen I hey are unques- 
tionably the best things of their kind written during the century, 
the only nouvelle^ that can challenge comparison with them 
being the very best of Gautier, and one or two of Balzac Ihe 
motives are sufficiently different In Colomba and Mateo 
halcone (1829) the Corsican point of honour is drawn cm, m 
Carmen (wntten apparent! v ifter reading Boi row’s Spanish 
books), the gipsy chaiacter, mLa Venus d'llle cind Lokts 
(two of the finest of all), certain grisly superstitions, m the 
former ease that known in a mildei form as the ring given to 
Venus, in the latter a variety of the were-wolf fancy Arsene 
Guillot IS a singular satire, full of sarcastic pathos, on popular 
morality and religion, La Chamhre bleue,an i8th-(enturv conte, 
worthy of C P J Crebillon for grace and wit, and superior to 
him in delicacy, Ihe Capture of the Redoubt just mentioned 
IS a perfect piL(( of dcsenption, c7/c/;a/;M3 again satiiual, 

La Double mcpiise (tlu authorship of which was objected to 
Menm^e when he was elected of the Academv) is an exercise 
in analvsis stiongly impregnated with the spirit of Stendhal, 
but better written than anything of that writers These 
stones, with his letters, assure Mc^rimce s place in literature 
at the very head of the French prose wnters of the centuiv He 
hid undertaken an edition of Brinteime for the Biblioth^que 
Elzevincnne, but it was never completed 

M6iimR's works have only gradually ]ujhlishcd since his 

dc itli Ihere is no nnilorm e^htion, but almost evtiy thing is 
obtainable m the colltelions of MM Chaipvnlitr and Calinann 
J 6 vv Most of the sets of letters above icfciied to Irom those to 
the liibt inconnue, where the inlrocinccr was lame, have essay- 
pref ices on Mcnmdc Maurice Tomneuxs Prosper sa 

Inbliographie (1H70) and Prosper Minnito, sfs portraits (1879), are 
useful, while Emili Paguct and man} other ciitics have duUt 
with him incuUntilly But the best single book on him by far is 
the Mlnmie et si s amts of Augustin 1 iloii (1894) M F Chambon's 
( orrespondance inidtte (1897) gives Jittlc that is substantive, but 
supplies and corrects a good many gaps or faults in cirlici editions 
i nglish translations (specially of Colomba and Catmeti, ire numer- 
ous Ihe ChromguL de ( harles I\ was trmslaled by G Sainlsbury 
in 1889 with an introduction and th( same wiiter has also prefixed 
a much mon (.liboiate essay, contiimng a icview of M^nmec's 
(ntire wuik, loan Amciican translation (G bA ) 

MERINO, the Spanish name for a breed of sheep and hence 
applied to a woollen fabne The Spanish word is generally 
taken to be an adaptation to the sheep of the name of an official 
{merino) who inspc( ted sheep pastures Th^s word is froija the 
medieval Latin majorinuSy a steward, head official of a village, 
&c , from major, greater 

The merino is a white short-wool sheep, the male having 
spiral horns, the ewes being gcncrall> huinlcss It is bred 
chieflv for its wool, bee iiise, though anexiclltnt graztr ndvery 
adaptable, it matures slowly and its mutton is not of the best 
quality The wool is close and wavy m staple, reifhing 4 m 
in length, and surpasses that of all other ^heep in fineness, 
it lb so abundant that little but the muzzle, which should be 
of an orange tint, and hoofs are left uncovered The l)est 
wool IS produced on light sandy soils 

The merino is little known in Great Bntain, the climatic 
moisture of which does not favour the growth of the finest 
wools, but it predominates in all regions where sheep are 
bred for their wool rather than their mutton, as m the western 
United States, Cape Colony, Australia, New Zealand and 
Argentina In Australasia, especially m New Zealand, the 
merino has been crossed with Lincolns, I eicesters, Shropshires 
and other breeds, with the result of improving the quality 
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of the mutton while sacrificing to some extent that of the 
wool 

The merino sheep appears to have onginated in Africa, whence 
It was brought by the Moors to Spam and thence spread over 
Europe, especially to Austria-Hungary, Germany and France 
The best-known breeds are the Rambouillet, a large merino 
named after the village near Pans to which it was imported 
towards the end of the i8th century, and the Negretti, which 
stands in closer relationship to the old Spanish stock and has 
shorter wool but a more wrinkled fleece Importations to 
America began about the beginning of the 19th century The 
^o-called American merino, the Delaine, the Vermont and the 
Rambouillet, aie well known breeds in the United States 

The term “ merino ” is widely employed in the textile in- 
dustries with very vai icd meanings Oi iginally it w as restricted 
to denote the wool of the merino sheep reared in Spam, but 
owing to the superiority of the wools grown on merino sheep 
and shipped from Botanv Bay, the name as applied to wool 
was replaced by the term “ botany ’’ In the dress-goods and 
knitting trades the term “ merino ” still implies an article 
made from the very best soft wool Ihe term “cashmere,” 
however, is frequently confused with it, although cashmere 
goods should be made from true cashmere and not, as is often 
the case, from the finest botany wool In the hosiery and 
remanufactured materials tracks the term “mciino” is applied 
to fibre-mixtures of cotton and wwl in contradistinction to 
“ all wool ” goods 

MERIONETH (Welsh, Metrionydd), a county of Noith Wales, 
bounded N by Carnarvon and Denbigh, E by Denbigh and 
Montgomery, S E by Montgomery, S by the Dovey (Oyfi) 
estuary, dividing it from Cardigan, and W by Cardigan Bay 
It IS nearly triangular its greatest length from N E to S W 
being about 45 m, its greatest breadth about 30 m Ihe 
relief is less bold than that of Carnarvon but the scenery is 
richer and more picturesquely varied Ihe highest summits 
are the peaks of fader Idris (rjv ), including Pen y gadcr (the 
head of the chair, 2927 ft ), Aran Fawddwy (2970 ft ), 
Artng fiwr (2600 ft ), Y Llethr (2475 X Rhobcll fawr 
2313 ft ) Perhaps the finest of the valleys are those of Dyfi 
Dovey), Dysyni, lal y llyn (forehead of the lake). Maw 
(Mawciciach), and Festiniog The Dyfrdwv (Dee) diains 
Bala Lake {Llyn Tegtd or Pirnblemere)^ which is fed by two 
brooks rising at the foot of the Berwyn Hills The Dyfrdwy 
leaves the lake at the north-east corner, near Caste ll Goronwv 
(erected 1202, hardh traceable), flowing slowly to C 01 wen, 
after which it is rapid and receives the tributaries Alwen, 
Ceinog, Clywedog and Alun The Dyfi (Dovey), rising m 
a small lake near Aran hawdelwv, passes Machynlleth and 
expands into an estuary of Cardigan Bay Rising north of the 
Aran, the Mawddach (Maw) runs south-west some 12 m , 
being loined by rivulets Traeth bach is formed by the 
Dwyryd streamlet among others Other streams are the 
Wnion, Fden, Cam (variously spelled) Besides Bala and 
Tal y llyn lakes, there are among the hills over fifty more, e g 
Llyn Mwyngil Among the waterfalls may be mentioned 
Rhaiadr y glyn (cascade of the glen), near Corwen, Rhaiadr 
du (black), and Pistyll Cain (Cam’s waterspout), some 150 ft 
high 

A mountain tiact of the county, 15 m from north to south by 
10 from east to west, stretching from the coast inland, is of the 
Cambnan age, compost cl of gnts, q^uart/itcs and slates, and com- 
prising the Merionethshire anticlinal The central portion of this 
tract IS occupied mainly by Harlech Gnts and Menevian beds it 
13 boidercd on the north, cast and south by the Lingula, Tremadoc 
and Arenig beds, which arc merced by numerous dikes and intrusive 
masses, mostly greenstone The andesitic rock of Rhobell fawr is one 
of the greatest igneous masses in the whole area of the I insula beds 
The Lingula beds are quamed and mined for slate at Fcsliniog, and 
near Dolgelly gold is obtained from a quartz vein, while near Bar 
mouth manganese has been worked Bordenng the Cambrian area 
re the Ordovician rocks The Arenig beds are interstratified with 
nd overlaid by accumulations of volcanic ashes, feldspathic traps or 
lava-flows, which form the rugged heights of Cader Ians the Arans, 
the Arenigs, Manod and Moelwyn , and these are in turn overlaid 
by the Llandeilo and Bala beds, the latter including the B^la lime- 
stone Lead and copper ores have been worked near Towyn 


— MERISTEM 

Here and there along the eastern boundary Llandovery and 
Wenlock strata are included The structure of the Silurian tract 
is synclinal, in the Berwyn mountains the Ordovician rocks again 
appear with associated andesitic and felsitic lavas and tufls West 
of Llangar, near Corwen, is a small patch of Carboniferous limestone 
Glacial drift with boulder clay is a prominent feature in the valleys 
and on the mountain sides A good dt al of blow n sand fringes the 
coast north and south of Harlech At the Llyn Arenig Bach a 
deposit of kieselguhr has been found 

The (limate varies nuuh with the elevation, from bleak to 
genial, as at Aberdyfi (Aberdu\cy) Gram crops cover a small 
area only, green crops being poor, and fruits practically ml 
While the soil is generally thin, there are fertile tracts in the 
valleys, and there is some reclaimed land The small, hardy 
ponies (known as of Llanbedr, Conway Valley) aie now almost 
restricted to this county and Montgomeryshire Manufactures 
include woollen stockings, &c , at and near Bala, flannels at 
Dolgellau (Dolgclley), Towyn, and a few other places Slate is 
the chief staple The Cambrian railwxy skirts the coast from 
Portmadoe to Ahcrdyfi At Barmouth junction a branch crosses 
to Dolgelley, where it is joined by a branch of the Great Western 
railway Bala and Festiniog are also united by the Great 
Western, and Festiniog is further joined with Llandudno junction 
by the London & North Western railway, and with Poitmadoc 
(MinlTordd)by th( narrow gauge railway, a light line, opened m 
1865, limning between l^irtmadoc and Duff ws, rising 700 ft m 
13m The tourist tr dlic is a source of livelihood to many of the 
mlnbitants The coast is almost unnavigable, owing to sand- 
banks, and the only havens aie Barmouth and Abend vfi 

The area of the ancient county is 427,810 icrcs or 670 sq m , 
with a population m 1891 of 49,212 and 1901 of 49,149 In 
the 19th (tntury, however, the population nearly doubled 
Ihe area of the aclminstrativc county is 422,018 acres Welsh 
IS the tongue par txcdlence of Merionethshire Ihe county 
returns one member to parliament, and has nc ither parli imentary 
nor municipal borough The urban districts are Bah (pop 
1:544^, Bai mouth (Abeimaw, 2214), Dcflgelley (Dolgellau, 2437), 
hcslmiog (11,435), Mallwyd (885), Towyn (3756) The shire 
IS m the north-west circuit, and assizes arc held at Dolgellau 
It is partly in the diocese of St Asaph and partly m that of 
Bangor, and has 37 ecclesiastical parishes and districts, with 
paits of four others 

History and Antiquities -~\\\\^ is the only Welsh county 
retaining m English its primitive British name, latinized into 
Mervinia, a subdivision of Britannia Secunda, and in the Ordo- 
viccs’ territorv The poet Churchyard m 1587 described the 
county as remote ind difficult of access in his clay, and it was 
never made the field of battle in Saxon, Danish or Norman 
times, nor indeed until close on Ihe period of Welsh loss of 
independence I here are not many remains, Celtic, Roman 
or medieval Cacr Drew>n, a British fort on the Dec, is near 
Corwen, where Owen Gwynnedd was posted to repel Henry TI 
and whither Owen (xlendower retired before Heriry IV Ihc 
numerous cromlechs are chiefly near the coast The Roman 
Ota occidcntahs ran through the eountv from south to north 
and was lomcd by a branch of Watli g Street at I omen y mur 
(perhaps Ilenri Mons) on Sarn Helen, not far from Castell 
Prysor Tomen y mur {detriim of the waill) and Castell Prysor 
have yielded Roman bricks, tiles, uins and coins Castell y 
here, an extensive rum, and once one of Wales’s largest castles, 
has not been inhabited since the time of Edward I Cymmer 
Abbey (Y Fannet) near Dcflgellau, a Cistercian establishment 
founded about 1200, and dissolved by Henry VIII , is most 
perfect at the east end, with lancet windows, and against the 
south wall there are a few Gothic pillars and arches The 
architecture varies from Norman to Perpendicular Towen 
y Bala, cast of Bala, is supposed to be a Roman encampment 
It was afterwards occupied by the Welsh, to check the English 
lords marchers Moel Offrwm is near Dolgellau Among 
the county families may be mentioned that of Hengwrt, since 
the Hengwrt Welsh MSS are famous in north Wales and 
among all Celtic scholars 

MERISTEM (Gr /xcpMrro?, divided or divisible), a botani- 
cal term for tissue which has the power of developing new 
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forms of tissue, such as the cambium from which new wood 
is developed 

MERIVALB, CHARLES (180S-1893), English historian and 
dean of Ely, the second son of John Herman Menvale and 
IvOuisd Heath Drury, daughter of Dr Drury, head master of 
Harrow, was bom on the 8th of March 1808 His father 
(1779-1844) was an English barrister, and, from 1831, a com- 
missioner in bankruptcy, he collaborated with Robert Bland 
(1779-1825) in his Collections from the Greek Anthology, and 
published some excellent translations from Italian and German 
Charles Men vale was at Harrow School (1818 to 1824) under 
Dr Butler His chief friends were Charles Wordsworth, after- 
wards bishop of St Andrews, and Richard Chenevix Trench, 
afterwards archbishop of Dublin In 1824 he was offered a 
writership in the Indian civil service, and went for a short 
time to Haileybury College, where he was distinguished for 
proficiency in Oriental langiuiges But he eventually decided 
against an Indian career, and w^ent up to St John's College, 
Cambridge, in 1826 Among other distinctions he came out 
as fourth classic in 1830, and in 1833 was elected fellow of vSt 
John's He was a member of the Apostles' Club, his fellow- 
members including Tennyson, A H Hallam, Monckton Milnc's, 
W II Thompson, Trenc h and James Spedding He was fond 
of athletic exercises, had played for Harrow against Eton in 
1824, and m 1829 rowed m the first mter-iinivcrsity boat-race, 
when Oxford won Having been ordained in ^833, he undertook 
college ^yid university work siiccessfull} , and in 1839 was 
appointed sclcc t preacher at White hall In 1848 he took the 
college living of I iwford ncir Manningtrce, in Essex, he 
married, in 1850, Judith Mary Sophia, youngest daughter of 
George Frerc In 1863 he was appointed chaplain to the 
Speaker of the House of Commons, declined the professorship 
of modern history at Cambridge in 1869, but in the same year 
accepted from Mr Gladstone the deanery of Flv, and until his 
death on the 27th of December 189^ clevoted himself to the 
best interests of the cathedral IIc received many honorary 
academical distinctions His principal work was A History 
of the Romans under the Empire, in seven volumes, which came 
out between 1850 and 1862, but he wrote several smaller 
historical works and published sermons, lectures and Latin 
verses Menvale as a historian cannot be compared with 
Gibbon for virility, but he takes an eminently common-sense 
and appreciative view The chief defect of his work, inevitable 
at the time it was composed, is that, drawing the matenals 
from contemporary memoirs rather than from mscnptions, 
he relies on literary gossip rather than on numismatics anci 
epigiaphy The dean was an elegint scholar, and his rendering 
of the Hyperion of Keats into I atm verse (1862) has received 
high praise 

Ste Autobiography of Dean Menvale, witli selections from his 
correspondence, edite<l by his daughter, Judith A Menvale (1899) 
and Family Memorials, by Anna W Menvale (1884) 

MERIVALE, HERMAN (1806-1874), English civil servant 
and author, elder brother of the preceding, was born at Dawlish, 
Devonshire, on the 8th of November 1806 He was educated 
at Harrow School, and in 1823 entered Oriel College, Oxford 
In 1825 he became a scholar of Trinity College and also won 
the Ireland scholarship, and three years later he was elected 
fellow of Balliol College He became u member of the Inner 
Temple and piactised on the western circuit, being made in 
1841 recorder of P'almouth, Helston and Penzance From 
1837 to 1842 he was professor of political economy at Oxford 
In this capacity he delivered a course of lectures on the British 
Colonies in which he dealt with questions of emigration, employ- 
ment of labour and the allotment of public lands The reputation 
he secured bv these lectures had much to do with his appointment 
in 1847 ^ assistant under-secretary for the colonies, and m 
the next year he became permanent under-secretary In 1859 
he was transferred to the permanent under-secretaryship for 
India, receiving the distinction of C B In 1870 Menvale 
was made D C I of Oxford He died on the 8th of February 
1874 Besides his Lectures on Colonization and Colonies (1841), 
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he published Historical Studies (1865), and completed the 
Memoirs of Sir Philip Francis (1867), he wrote the seconu 
volume of the Life of Sir Henry Lawrence {1872) m continuation 
of Sir Herbert Edwardes's work 

A tnbutc to his powers as an onginal thinkei by his chief at the 
Colonial Ofhee, Sir Edward Bulwer-Lytton, is printed with a notice 
oi liis career which his brother contributed to tlic Transactions 
(1884) of the Dcvonslnie As^aoeiiUon 

MERKARA, the capital of the province of Cuorg, in Southern 
India, situated on a plateau about 4000 ft above the sea Pop 
(1901), 6732 It consists of two (juarters the fort, containing 
the public offices, the old palace, and the residence of the (com- 
missioner, and the native town of Mahadevapet Here are 
the headquarters of the Coorg and Mysore Rilles, a body of 
volunteers chiefly composed of coffee planters 

MERLIN, ANTOINE CHRISTOPHE (1762-1833), Erenth 
revolutionist, called of Thionville " to distinguish him from 
his namesake of Douai (see below), was Ixirn at Thionville on 
the 13th of September 1762, being the son of a procureur in 
the bailliage of Ihionville After studying theology he devoted 
himself to law, and in 1788 was un avocat at the parlcmcnt 
of Metz In 1790 he was elec ted municipal officer of Thionville, 
vnd was sent by the department of Moselle to the Legislative 
Assembly On the 23rd of October 1791 he moved and carried 
the institution of a committee of surveillance, of which he 
be< ame a member It was he who proposed the law sequestrat- 
ing the property of the emigres, and he took an important p irt 
in the emeute of the 20th of ) une 1 792 and in the revolution 
of the loth of August of the same year He w is elected deputy 
to the National Convention, and pressed for the execution of 
Louis XVI ,but a mission to the army prevented his attendance 
at the trial He displayed great braver> m the defence of 
Mainz He took part in the reaction which followed the fall 
of Robespierre, sat in the Council of the Five Hundred under 
the Directory, and at the coup d'etat of the 18th Eructidor 
(Sept 4, 1797) demanded the deportation of certain repub- 
lican members In 1798 he ceased to be a member of the 
Council of hive Hundred, and was appointed director-general 
of posts, being sent subsequently to oiganize the aimy of Italy 
He retired into private life at the proclamation oi the con- 
sul itc, and livcci in retirement under the consulate and the 
empire He died in Pans on the 14th of September 1833 

Sec J Reynaud, Vie et correspondance de Merlin de Thionville 
(Pan^, 18O0) 

MERLIN, PHILIPPE ANTOINE, Count (1754-18 ^8), ETench 
politician and lawyer, known as Merlin ‘‘of Douai,” was born 
it Arleux (Nord) on the 30th of October 1754, and was called 
to the Flemish bar m 1775 An indefatigable student, he 
rollaborated in the Repertoire de ]unsprudence published by 
j N Guyot, the later eclitions of which appeared under Merlin's 
superintendence, and also contributed to other important 
legal compilations Elected to the states-gcneral as deputy 
for Douai, he was one of the chief of those who applied the 
principles of liberty and equality embodied m the decree of 
the 4th of August 1789 to actuil conditions On behalf of 
the committee appointed to deal with feudal rights, he presented 
to the Convention reports on the seignorial rights winch were 
subject to compensation, on hunting and fishing rights, forestry, 
and kindred subjects He earned legislatum for the abolition 
of primogeniture, secured equalitv of inheritance between 
relations of the same degree, and between men and women 
His numerous reports to the Constituent Assembly were supple- 
mented by popular exposition of c orient legislation in the 
Journal de legislation On the dissolution of the Constituent 
Assembly he became judge of the criminal court at Douai 
He was no advocate of violent measures but, as deputy to 
the Convention, he voted for the death of Louis XVI , and 
as a member of the council of legislation he presented to the 
Convention on the 17th of September 1793 the mfamous 
law pernutting the detention of suspects He was closely allied 
with his namesake Merlin “ of Thionville,” and, after the 
counter-revolution which brought about the fall of Robespierre, 
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he became president of the Convention and a member of the 
Committee of Public Safety His efforts were primarily directed 
to the prevention of any recrudescence of the tyranny exercised 
by the Jacobin Club, the commune of Pans, and the revolution- 
ary tribunal He persuaded the Committee of Safety to take 
upon itself the closing of the Jacobin Club, on the ground that 
it was an administrative rather than a legislative measure 
He recommended the readmission of the survivors of the Girondin 
party to the Convention, and drew up a law limiting the right 
of insurrection, he had also a considerable share in the foreign 
policy of the victorious republu With Cambac^r^s he had 
been commissioned m April 1794 to report on the civil and 
criminal legislation of France, with the result that after eighteen 
months’ work he produced his Rapport et pro^et de code des 
debts et des peines (to Vend^miaire, an IV ) Merlin’s code 
abolished confiscation, branding and imprisonment for life, 
and was based chiefly on the penal code drawn up in September 
1791 He was made minister of justice (Oct 30, 1795) under 
the Directory, and showed ( xcessive rigour against the emigrants 
After the coup d'etat of the i8th Fructidor he became (Sept 
5, 1797) one of the five directors, and was accused of the various 
failures of the government He retired into private life (June 
18, 1799), and had no share in the revolution of the i8th Bru- 
maire Under the consulate he accepted a modest place in the 
court of cassation, where he soon became procureur-g^n6ral 
Although he had no share in drawing up the Napoleonic code, 
he did more than an) other lawyer to hx its interpretation 
He became a member of the council of state, count of the empire 
and grand officer of the Legion of Honour, but having resumed 
his functions during the Hundred i^ays, he was one of those 
banished on the second restoration The years of his exile 
were devoted to his Repertoire de lurts prudence (^th cd , 18 vols , 
Pans, 1827-1828) and to his Recuetl alphahettque des questions 
de droit (4th ed , 8 vols , Pans, 1827-1828) At the revolution 
of 1830 he was able to return to Frani e, when he re-entered 
the Institute of France, of which he had been an original member, 
being admitted to the Acad^mle des Sciences Morales et Poli- 
tiques He died m Pans on the 26th of December 1838 
His son, Antoinf Francois EuoiNE Merlin (i 778-1854), was 
a well-known general in the French army, and served through 
most of Napoleon’s campaigns 
See M Mignet, Portraits et notices historiques (1852), vol 1 
MERLIN (Welsh, Myrddhtn), the famous bard of Welsh 
tradition, and enchanter of Arthurian romance His history 
as related in this latter may be summarized as follows The 
infernal powers, aghast at the lilow to their influence dealt 
by the Incarnation, determine to counteract it, if possible, 
by the birth of an Antic hnst, the offspring of a woman ard 
a devil As in the book of Job, a special family is singled out 
as subjects of the diabolic experiment, their property is destroyed, 
one after the other perishes miserably, till one daughter, who 
has placed herself under the special protection of the ( hurch, 
IS left alone The demon takes advantage of an unguarded 
moment of despair, and Merlin is engenderecl Thanks, however, 
to the prompt action of the mother’s confessor, Blayse, in at 
once baptizing the child of this abnormal birth, the mother 
truly protesting that she has had intercourse with no man. 
Merlin is claimed for Christianity, but remains dowered with 
demoniac powers of insight and prophecy An infant in arms, 
he saves his mother’s life and confounds her accusers by his 
knowledge of their family secrets Meanwhile Vortigcrn, 
king of the Bntons, is in clespair at the failure of his efforts 
to build a tower in a (ertain spot, however high it may be 
reared m a day, it falls again during the night He consults 
his divines, who tell him that the foundations must be watered 

S e blood of a child who has never had a father, the king 
agly sends messengers through the land m search of 
prodigy They come to the city where Merlin and his 
dwell at the moment when the boy is cast out from 
the fbrhpanionship of the other lads on the ground that he has 
had no father The messengers take him to the king, and 
on the way he astonishes them by certain prophecies which 


are fulfilled to their knowledge Arrived in Vortigern^s presence, 
he at once announces that he is aware alike of the fate destined 
for him and of the reason, hidden from the magicians, of the 
fall of the tower It is built over a lake, and beneath the waters 
of the lake in a subterranean cavern he two dragons, a white 
and a red, when they turn over the tower falls The lake is 
drained, the correctness of the statement proved, and Merlin’s 
position as court prophet assuicd Henceforward he acts as 
adviser to Vortigern’s successors, the princes Ambrosius and 
Uther (subsequently Uther-Pendragon) As a monument to 
the Britons fallen on Salisbury Plain he brings from Ireland, 
by magic means, the stones now forming Stonehenge He 
aids Uther in his passion for Yguerne, wife to the duke of 
Cornwall, by Merlin’s spells Uther assumes the form of the 
husband, and on the night of the duke’s death Arthur is en- 
gendered At his birth the child is committed to Merlin’s 
care, and by him given to Antor, who brings him up as his own 
son On Arthurs siucessful achievement of the test of the 
sword in the “ perron,” Merlin reveals the truth of his parentage 
and the fact that he is by hereditary right, as well as by divine 
selection, king of the Britons During the earlier part of 
Arthur’s reign Merlin acts as counsellor, then he disappears 
mysteriously from the scene Ac( ording to oi e account he 
is l3etrayed by a maiden, Nimue or Niniane (a king’s daughter, 
01 a water-fairy, both figure in different versions), of whom he 
IS enamoured, and who having beguiled from him a knowledge 
of rnagK spells, casts him into a slumber and imprisons him 
living in a rocky tomb This version, with the great ciy, or 
Brait, whuh the magician uttered before his death, appears 
to have been the most popular Another represents his prison 
as one of air, he is invisible to all, but can sec and hear, and 
occasionally speak to passeis-by, thus he holds converse with 
Gawain In the prose Perceval he retires voluntarily to an 
“ Esplumcor ” erected by himself, and is seen no more of man 

Ihe curious personality of Merlin is now generally recognized 
as being very largely due to the prolific invention of Geoffrey 
of Monmouth Nennius, upon whose Historia Geoffrey enlarged 
and “ improved,” gives indeed the story of Vortigern and the 
tower, but the boy’s name is Ambrosius Geoffrey calls him 
Merlin-Ambrosius, a clear proof that he was adapting Nennius’ 
story lie represents the sage in his role of court cliviner, his 

Prophecies ” being incorporated in later manuscripts of the 
Histona Subsequently Geoffrey enlarged on the theme, com- 
posing a Vita Merlim m which we find the magician in the 
role of a “ possessed ” wood-abider, fleeing the haunts of men, 
and consorting with beasts Ihis gave rise to the idea that 
there had originally been two Merlins, Merlin-Ambrosius and 
Merlin-Sylvestei, a view now discarded by the leading scholars 
The Vita was so successful that Geoffrey obtained is reward 
the bishopric of St Asaph 

Welsh vernacular literature has preserved a small but interest- 
ing group of poems strongly national and patriotic in character, 
which are attributed to Merlin (Myrddhin) 

A few years after Geoffrey’s cleath Merlin’s adventures w^ere 
amplified into a romance, the first draft of which is attributed 
to Robert de Borron, and which eventually took the form of 
a lengthy introduction to the prose Lancelot and cyclic redaction 
of the Arthurian legend 

1 he romantic, as distinguished from legendary or historical 
Merlin, exists m the follov\ing forms (a) a fragmentary poem pre- 
bcrvcd in a unique manuscript of the Bibl nat (this gives no more 
than the introduction to the story), (h) a prose rendering of the 
above, of which a f iir number of copies exist, generally found, as 
in the original poem, coupled with a version of the early history 
of the Grail, known as Josehh of Arimathea, and in two cases followed 
by a Perceval and Mort Artus, thus forming a small cycle (c) the 
Ordinary or Vulgate Merlin, a very lengthy romance, of which 
numerous copies exist (see Dr Sommer's edition), (d) and (e) two 
continuations to the abovtf, each represented by a single manu- 
senpt — (d) the Huth " Merlin, wnich was utilized by Malory 
for his translation, and also formed a part of the compilation used 
by the Spanish and Portuguese translators, and («) a very cunous 
manuscript, 337, Bibl nat (fonds Fran^ais), which Paulin Pans 
calls the Livre Artus, containing much matter not found elsewhere 

M La Villemarqu6's " critical study " (Myrdhtnn, ou Venchanteuf 
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Merltnt iSOi) cannot be regarded as much more trustworthy than 
Geoffrey himself The story of the tower, and the Boy without 
a Father, has been cntically examined by Dr Gaster, in a paper 
read before the Folk-lore Society and subsequently pubhshed m 
Folk love (vol XVI ) Dr Gaster cites numerous Onental parallels 
to the tale, and sees m it the germ of the whole Merlin legend 
Alfred Nutt (Revue celtxque^ vol xxvii ) has since shown that 
\engus, the magician of the Irish Tuatha de Danaan^ was also 
of unknown parentage, and it seems more probable that the Boy 
without a Father theme was generally associated with the Celtic 
magicians, and is the property of no one m particular Some 
years ago the late Mr Ward of the British Museum drew attention 
to ceitain passages in the life of St Kentigern, relating his dealings 
with a ‘ possessed " being, a dweller in the woods, named Lailoken, 
and pointed out the practical identity of the adventures of that 
personage and those assigned by Geoffrey to Merlin in the Vita 
the text given by Mr Ward ffates that some people identified 
I^ailoken with Merlin (see Romania, vol xxvii 1 Ftrd Lot, in an 
examination of the sources of the Vita Merlim (Annales de Bretaqne, 
vol XV ), has pointed out thi more original character of the ‘ Lai 
loken " fragments, and decides that Geoff icy knew the Scottish 
tradition and utilized it for his Vita He ilso comes to the con 
elusion that the Welsh Merlin poems, with the possible exception 
of the Dialogue between Merlin and laliessir, arc posterior to, and 
inspired by, Geoffrey s work So far the researches of scholars 
appear to point to the result that the legend of Merlin, as wc know 
It, IS of complex growth, combined from traditions of independent 
and widely differing origin Most piobibly thtre is a certun 
substratum of fact beneath all there miy hive been, there very 
probably was, a bard and scxithsayer of that name, and it is by no 
means improbable that curious stories were told of his orurin It is 
worth noting that Layamon, whose translation of Ware's Brut is 
of so much interest, on account of the vanants he introduces into 
the text, gives a much more f ivourable form of the '' Biith ' story 
the father is a gloiious and supernatural being, who appears to 
the mother in her dicams Layamon lived on the Welsh border, 
and the possibility of his vanants being drawn from genuine British 
tradition is generally iccognizcd I he poem relating i di doguo 
between Merlin and his bi other bard, Taliessiii, miy also derive 
from genuine tradition Further than this we can hardly venture 
to go, the probability is that anything more told of the character 
and career of Merlin rests upon the imaginative powers and faculty 
of combination of Gcoffiey of Monmouth 

bee also G Pans and Ulrich {SociH 6 des anciens textes francais 
1886) Merlin, ed Wheatley (Early English Text Society, 1899), 
Arthour and Merlin, Kolbing (J L W) 

MERLON, m architecture, the solid part of an embattled 
parapet between the embrasures, sometimes pierced by looj)- 
holes The word is French, adtpted from Ital merlone, possibly 
a shortened form of mergola, connected with Lat rnergae, 
pitchfork, or from a diminutive nwerulu^, from miirus 
{moerus), a wall 

MERMAIDS and MERMEN, in the folk-lore of England and 
Scotland, a class of semi-human beings who have their dwelling 
in the sea, but arc capable of living on land and of entering 
into social relations with men and women ^ 1 hey are easily 

identified, at least in some of their most important aspects, 
with the Old German Meriminni or Mccrfriu, the Icelandii 
Haf^ufa, M irgygr, and Marmenmll (mod Marbcndill), the 
Danish Hafmand or Maremmd the Irish Merrow or Mcrruaih, 
the Marie-Morgan of Brittany and the Mortorwyn of Wales, 
and they have vaiious points of resemblanie to the vodyanv 
or water-sprite and the rusalka or stream-fairy of Russian 
mythology The typical mermaid has the head and body 
of a woman, usually of exceeding loveliness, but below the 
waist is fashioned like a fish with sc lies and fins Her hair 
IS long and beautiful, and she is often represented, like the 
Russian rusalka, as combing it with one hand while m the other 
she holds a looking-glass For a time at least a mermaid may 
become to all appearance an ordinary human being, and cn 
Irish legend (“ The Overflowing of Lough Neagh and Liban 

' The name mermaid is compoundeff of mere, a lake, and 
mcegd, a maid but, though mere wif occurs m Beowulf, mere maid 
does not appear till the Middle English period (Chaucer, Romaunt 
of the Rose, &c ) In Cornwall the fishermen siy merry maids and 
merry-men The connexion with the sea rather than with inland 
waters appears to be of later origin ' The Mermaid of Martin 
Meer (Roby's Traditions of I ancashire, vol 11) is an example of 
the older force of the word and such " mcer-women " arc known 
to the country folk m vanous parts of Fngland (e g at Newport 
m Shropshire, where the town is some day to be drowned by the 
woman^s agency) 

2 See Rhys, Welsh Fairy Tales," in Y Cymmrodor (1881, 1882) 
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the Mermaid,^’ m Joyce’s Old Celtic Romances) represents the 
temporary transformation of a human being into a mermaid 

The mermaid legends of all countries may be grouped as 
follows (a) A mermaid or mermaids either voluntarily or under 
compulsion reveal things that are about to happen Thus the two 
mermaids (merewip) Hadeburc and Sigelint, in the Nibelungen- 
lied, disdose his future course to the hero Hagen, who, having 
got possession of their garments, which they had left on the 
shore, compels them to pav ransom in this way According 
to Resenius, a mermaid appeared to a peasant of Samsoe 
foretold the birth of a prince, and moralized on the evils of 
intemperance, &e (Kong Fredertchs den andens Kronike, Copen- 
hagen, ib8o, p 302) (b) A mermaid imparts supernatutal 

powers to a human being Ihus in the beautiful story of “ Ihe 
Old Man of Cury ” (in Hunt’s Popular Romances of the West of 
England, 1871) the old man, instead of silver and gold, obtains 
the power of doing good to his neighbours by breaking the spells 
of witchcraft, chasing away diseases, and discovering thieves 
(c) A mermaid has some one under her protection, and for wrong 
done to her ward exacts a terrible penalty One of the best and 
most detailed examples of this class is the story of the Mermaid s 
Vengeance ’in Hunt’s book already quoted (d) A mermaid 
falls in love with a human being, hves with him as hts lawful wife 
for a time, and then, wme compact being unwittingly or intentionally 
broken by him, departs to her true home in the sea Here, if its 
mermiicl form be accepted, the typical legend is iindoulitedly 
that of Melusine (qv), which, being made the subject of a 
romance by Jem d’Arras, became one of the most popular 
folk-books of Europe, appearing in Spanish, German, Dutch 
and Bohemian versions ie) A mermaid falls in love with a man, 
and entices hint to go to live with her below the sea, or a merman 
wins the affection or captures the person of an earthborn maiden 
I his form of legend is very common, and has naturally been 
a favourite with poets Macphail of Colonsav successful!) 
rejects the allurements of the mermaid of Corrievrckin, and 
comes back after long )ears of trial to the maid of Colonsay ® 
The Danish bill ids an especially full of the theme, as “Agncte 
and the Merman,” an 'intccedcnt of Matthew Arnold’s “ Forsaken 
Merman ” , the ” Dec eitful Mci man, or Marstig’s Daughter ” , and 
the finely detailed story of Rosmer IlafmancI (No 49 in Grimm) 

In relation to man the mermaid is usually of c\il issue if not 
of evil inti nt She has generally to be bribed or c ompelled to 
utter her prophecy or bestow her gifts, and whether as wife or 
paramcmr she brings disaster in her train The fish-tail, which 
in popular fancy foims the characteristic feature of the mermnd, 
IS really of secondary importance, for the true Teutonic mermaid 

probablv a remnant of the great cult of the Vanir— had no 
fish-tail, ^ and this symbolic appendage occurs in the mythologies 
of so many countries as to afford no clue to its place of origin 
Ihe Tritons, and, in the later representations, the Sirens of 
classic ai antiquity the Phoenician Dagon, and the Chaldacan 
Cannes are all well-known examples, the Ottawas and other 
American Indians hive their man-fish and woman fish (Jones, 
Traditions of the North American Indians, 1830), and the ( hincse 
tell stories not unlike our own about the sea-women of their 
southern seas (Dennis, folklore of China, 1875) 

Quasi-historieal instances of the appearance or capture of 
mermaids are common enough,^ and serve, with the frequent 
use of the figure on signboards and coats of arms, to show how 
thoroughly the myth had t iken hold of the popular imagination ^ 

** See Leyden’s The Mermaid, in Sir Walter Scott s Border 
Minstrelsy 

* Karl Blind, ‘ New Finds m Shctlandic and Welsh Folk Loro, 
in Gentleman's Magazine (1882) 

® Compare the strange account of tho quasi human creatures 
found in the Nile given by 1 heophylictiis, Historiae, vni i6 
pp 299 302, of Bekker’s edition 

^ See tne paper in Journ Brit Arch As<;oc xxxviii , 1882, by 
H S Cuming, who points out that mermaids or mormon occur in 
the arms of Earls Caledon, Howth and Sandwich, Viscounts Boyne 
and Hood, Lord Lyttelton and Scott of Abbotsford, as well as in 
those of the Ellis Byron, Phen6, Skeffington and other famil es 
Tho English heralds represent the creatures with a single tail, the 
French and German heralds frequently with a double one. 
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A mermaid captured at Bangor, on the shore of Belfast Lough, 
m the 6th century, was not onlv baptized, but admitted mto 
some of the old c^endars as a saint under the name of Murgen 
{NoUb and Queries, Oct 21, 1882), and Stowe {Annales, under 
date 1187) relates how a man-hsh was kept for six months 
and more in the castle of Orford m Suffolk As showing how 
legendary material may gather round a simple fact, the oft-told 
story of the sea-woman of Edam is particularly interesting 
Ihe oldest authority, Joh Gerbrandus a I eyclis, a Carmelite 
monk (d 1504), tells {Annales, &c , hrankfort, 1620) how in 
1403 a wild woman came through a breach in the dike into 
Purmerlake, and, bemg found by some Edam milkmaids, was 
ultimately taken to Haarlem and lived there man\ years 
Nobody could understand her, but she learned to spin, and 
was wont to adore the cross 0 ( ka Scharltn is {Chromjk van 
Friesland, Leeuw , 1507) reasons that she was not a fish because 
she could spin, and she was not a woman because she could 
live m the sea, and thus in due course she got fairly established 
as a genuine mermaid Vosmaer, who has carefully investigated 
the matter, enumerates forty writers who have repeated the 
story, and shows that the older ones speak onlv of a woman 
(see “ Kesehr van do zoogen Meermin dci stad Haarlem ’ 
in V erh van de Hall Maatsch van K en Wet , part 23, No 
1786) 

ihc iKst account of the mcmi'iid myth is in Baring Gould s 
Myth'i of the Middle Ages Stc also, lx sides works aln ul> men 
lioncci, Pontoppidan, who in his logically tnxlulous way collects 
much mathr to piove the existence of mcimauls, Mailkt Iclliamcd 
(Hague, 1755) Grimm Deutsche Mvthologu, 1 404, and Altddn 

Heldenlieder (iHii) Waldrons De^citption and Iriins H'lst and 
btat Alc of ihe isle of Man Folk lore Society s Record, vol 11 
Napier, lltst and 1 rad fules cvnncUid with ihi South of Scotland 
S6billot, ivaditions dc la hoiUc Bretagne (1882), and Conks dts 
manns (1882) 

MEROBAUDES, FLAVIUS (5th < ( nlur\ ad), Latin rhetori- 
cian and poet, probibly a nxtive ol BictK<i m Spam He was 
the official laur( ite of VaUntinian III and Aetius lill the 
beginning of the 19th century he was known only from the 
notice of him in the Chronicle (ytar 443) of his contcmponii) 
Idacius, where he is prxiseel as a poet and orator, and mention 
is made of statues set up m his honour In 1813 the base of 
a statue was disc overed at Rome, with a long insc ription belong- 
ing to the year 435 {C 1 I vi 1724) upon FLimus Merobaueles, 
eelebrating bus merits as warrior and poet len years Utci, 
Niebuhr discovered some Litin verges on a palimpsest in the 
monastery of St Gill, the authorship of whith was tiaeexi to 
Merobxiides, owing to the great similarity of the language in 
the prose pi el xcc to Ih et of the^ mseription Formerly the emly 
pieee known under the name of Mcrobiueles was a sheirt poem 
(30 hexameters) De Christo, attributed to him by one MS, to 
Claudian by amthe^r, but Fbert is inclined to dispute the chim 
of Mcrobiucles to be eoasidcrcd cither the author of the De 
Christo or a Chnstiin 

The “ Panegyric * and minor poems have been edited by B G 
Niebuhr (1824) by I Bekkcr in the Bonn Corpus scriptormn hist 
Dyz (1836) the “ De C hiisto ' in I Birt s CMwci/aw (1892) where the 
authorship of Merobaudes is upheld sec also A 1 bert, Geschichte 
der Litcratur des MUielaliers xm AlnmUande (1889) 

MEROB» the general name (as Island of Meioc) for the region 
bounded on three sides by the Nile (from Atbara to Khartum), 
the Atbara, and the Blue Nile, and the spec^ial name of an 
ancient city on the east bank of the Nile, 877 m from Wadi 
Haifa by river, and 554 by the route across the desert, near 
the site of which is a group of villages called Bakarawiya|^^^Ihc 
site of the city is marked by over two hundred pyiafSJfs in 
three groups, of which many are ipi ruinous condition After 
these rums had been described by several travellers, among 
whom F Caillmud (Voyage a Meroe, Pans, ^1826-1 828) deserves 
special mention, some excavations were executed on a small 
scale in 1834 by G Ferlini (Cenno sugli scavi operati nellu Nubia 
e eaiaiogo degli oggetti ntrovait, Bologna, 1837), who discovered 
(or professed to discover) various antiquities, chiefly in the form 
of jewelry, now in the museums of Berlin and Munich The 
rums were exainmed in 1844 by C R Lcpsius, who brought 


many plans, sketches and copies, besides actual antiquities, to 
Berlin Further excavations were carried on by E W Budge in 
the years 1002 and 1905, the results of which are recorded in his 
work. The Egyptian Sudan its History and Monuments (London, 
1907) Troops were furnished by Sir Reginald Wingate, 
governor of the Sudan, who made paths to and between the 
pyramids, and sank shafts, &c It was found that the pyramids 
were regulaily built over sepulchral chambers, containing the 
remains of bodies either burned or buried without being mummi- 
fied Ihe most interesting objects found were the reliefs on 
the chapel walls, already described bv Lepsius, and (ontauning 
the names with representations of queens and some kings, with 
sonic chapters of the Book of the Dead, some sides with inscrip- 
tions m the Meroitic langu<ige, and some vessels of metal and 
earthenware The best of the reliefs were taken down stone 
by stone in 1903, and set up partly in the British Museum and 
partly m the museum at Khartum In igro, in consequence of 
a report by Professor Sayce, excavations were commem ed in the 
mounds of the town and the necropolis by J Garstang on behalf 
of the university ol Liverpool, ind the rums of a palace and 
several temples were disco veied, built by the Meroitc kings 
(See further Eihiopia ) 

Mtroe was probibly also an alternative name for the city of 
JNapata, the ancient capital of Etiiiopia built at the foot of Jcbcl 
Barkdl ihe site of Napata is indicated by the villages of Sanaiu 
Abu Dom on the left bank of the Nile and Old Merawi on the nght 
bank of the rivci New Mcrawi, i m cast of Sanam Abu Dom 
and on the sami side of the river, was founded by the Sudan govern 
ment in 1905 iiul made the capital of the mudina of Dongola 

(D $ M D 

MEROPE, the nxme of several figuns in Greek mythology 
The most important of them arc the lollowing (i) Ihe daughter 
of Cypsclub, king of Arcadia, and wife of Cresphontes, ruler 
of Messema During an insurrection Cresphontes and two of 
his sons were murdered and the throne seized by Polyphonies, 
who forced Merope to marry him A third ^on, Aep^tus, 
(ontrivtd to escape, and, subsequently returning to Mcsscnia, 
put Polyphonies to dcith and recovered his father’s kingdom 
(Apollodorus 11 8, 3, Pausanias iv 3, 6) Ihe fortunes of 
Merope have furnished the subject of tragedies by Fiinpides 
Cresphontes, not extant), Voltaire, Maffei and Matthew Arnold 
2) The daughter of Atlas and wife of Sisvphus She was 
one of the seven Pleiades, but remained invisible, hiding her 
light for shame at having become the wife of a mortal (Apollo- 
dorus 1 9, 3, in lo, I, Ovid, hasUy iv 173) 

MEROVINGIANS, the name given to the first dynasty which 
reigned over the kingdom of the Franks The name is taken 
from Meroveih, one of the first kings of the Sahan Frinks 
who succeeded to ( locho in the middle of the 5th century, and 
soon became the centre of many legends Ihe chronicler 
known as Jbredegarius Sc hokastic us relates that a queen was 
once sitting by the seashore, when a monster came out of the 
sea, and by this monster she subsequently became the mother 
of Meiovech, but this myth is due to an attempt to explain 
the hero’s name, which means “ the sea-born ” At the great 
battle of Maunac (the Catalaunian fields) in which Aetiiis 
checked the inva^sion of the Huns (451), there were present 
in the Roman army a number of Jbiankish foederatt, and i later 
document, the Vita lupi, biat|^<ithat Merovech (Merovaeus) 
was their leader MerovecA^ippl^the father of Childenc I 
(457'-48i), and grandfather dlM<Sfeis (481-511), under whom 
the Salian Franks conqueredRiNfc whole of Gaul, except tne 
kingdom of Burgundy, Proven» and Septimania Ihe sons 
of Clovis divided the dominions of their father between thorn, 
made themselves masters of Burgundy (532), and in addition 
received Provence from the Ostrogoths (535), Septimania was 
not taken from the Arabs till the time of Pippin, the founder 
of the Carolingian dynasty From the death of Clovis to that 
of Dagobert (639) the Merovingian kings displayed considerable 
energy, both m their foreign wars and in the numerous wars 
against one another in which they found an outlet for their 
barbarian instincts After 639, however, the race began to 
declme, one after another the kings succeeded to the tlirone, 
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but none of them reached more than the age of twenty or twenty- 
five, thib was the age of the rots faineants Henceforth 
the real sovereign was the mayor of the palace The mayors 
of the palace belonging to the Carolmgian family were able 
to keep the throne vacant for long penods of time, and finally, 
m 751 the mayor Pippin, with the amsent of the pope Zacharias, 
sent King Childeric 111 to the monastery of bt Omer, and shut 
up hih young son Ihierry m that of bt Wandnlle Ihe 
Merovingian race thus came to an end in the cloibtcr 

Birtiocraphy — S et P^ligny, 6 iudes sur V^poque wtrovingtenne 
(Pans 1851) G Ki(^htQr, A nnalen des frdnkii,t hi n Retvhs im Zettalter 
div Mevomnqer (Hille, 187^), F Uahu, Dte Komge der Germansn, 
vii (Leipzig, 189^) by the same luLlior, Urge^chuhte dir 
gnmaniKchLYi und mmanischcn Volhevy 111 (Bcilin, 188^) W 
S(hult7e, Deuhche Geschichte von der Urzcit hts zu den haroltn^efn, 
u (Stuttgart, i8q6) 

Merovingian I egand -It has long been conceded that the gnat 
French nation d epics of the iith and 12th centuries must have 
be( n founded on a great fund of popular poetry, ind that many of 
the episod( s of the chanwns de geste refer to historic il c \ ( nfs anti nor 
to the Carolmgian period Ploovant is obviously connected with 
the GeUa Dagoberti, and there aic traces of the influence of popuUr 
songs on the Frankish heroes m Gregory of loins and otlu r 
chronieh rs See G Kurth Hist pott des Meiouinguns 
Brussels and Leipzig, 1893) A Darmi stc ter, Dc IHoovante ULiustioie 
galltoo poemate (Pins, 1877) Floouant (Pans, 1859), ed MM F 
Gut-ssard and H Muhelint P Kajna Delia Origine dell epopea 
francese (Elorcncc, i88.|), with which cf G Pans in Romania, 
MU 602 seq r Settegast, Quclleni^tudien zur gallo romaniscJun 
Epik (T cipznr 1904) C Vorctzseh, I pisdu ^tuditn (Halle, 1900) 
II Crocbci, Grundnsi, d roman Phil (Hd II , abt i pp 447 
seq ) (C Pf ) 

MERRILL, a city and th( county-seat of Lincoln county, 
Wisconsin, USA, 185 m N W of Milwaukee, on both sides 
of the Wisconsin river Pop (tc)o 6 estimate), c;329 It 
seived by the Chicago, Milwaukee & St Paul rtilroad The 
c itv IS situated about 1270 ft above the sea and h is an invigoi t- 
ing climate Brook trout and various kinds of game, including 
deer, abound in the vicinity Grindfather Falls and the 
Dclles of the Prairie river arc picturesque places ncir the cit) , 
and furnish good waU^r-pow cr The piincipil public building 
is the J incoln county court house, and the city contains the 
T B Scott free library, a fine high school, ind the Ri\n 
hospital, a private institution Riverside Park is maintained 
by a corporation and a park along the Prairie nver is owned 
and maintained by the city Merrill is an import mt hardwood 
lumber market, and its principal industry is the manuficture 
of lumber and lumber products The manufacture of paper 
and paper pulp and of lathes is also important In 1905 thi 
factory products were valued at *{>3,260,638 There aregranite 
quarries and brickyards in the \inieity Me mil was settled 
m 1875, mcoiporited as a village in 1880, and chartered is i 
city in 1883 

MERRIMAC,' a liver in the noith-eastcrn pirtof the United 
States, having its sources in the While Mount iins of New IT imp- 
shirc, and flowing south into Massachusetts, md thence eist 
and north-east into the Atlantic Ocean \\ ith its largest branch 
it has an extreme length of about 183 m The Mcriimac proper 
IS formed it hnnklin. New Hinipshire, by the junction of the 
Pemigewassct ind Wmnepesiukce rivers The former is the 
larger brancli and rises in the White Mountains in Grifton 
county, the latter is the outlet of Lake Winncpcsaukee Ihc 
valley of the Merrimae was formed before the glacial period 
and was filled with drift as the icc retreated, subsecjuently 
the high flood plain thus formed has been trenched, terraces 
have been formed, ind at different places, where the new 
channel did not conform to the prc-glieial channel, the nver 
has c ome upon buried ledges, relatively much more resist int 
than the drift below, ind waterfalls have thus resulted The 
river falls 269 ft m a distanee of no m from Franklin to its 
mouth The greater part of the total fall is at six points, and 
at each of four of these is a city which owes its importance in 
great measure to the water-power thus provided, Lowell and 

* The name 13 an Indian word said to mean swift water * 
In popular usage the spelling ** Merrimack is used at places along 
the river above Haverhill 


Lawrence m Massachusetts, and Manchester and Concord m 
New Hampshire, at Ivoweli there is a fall of 30 ft (Pawtucket 
Falls), ancl at Manchester there is a hall of Ss ft (Amoskeag 
Falls) ihe region drained by the nver is 4553 sq m in extent, 
and contiins a number of lakes, which together with some 
artific lal reservoirs serve as a stor ige system On the navigable 
portion of the river, which extends 17^ m above its mouth, 
are the cities of NewLuryport, nc ir its mouth, and Haverhill, 
at the head of nivigation In 1899 1908 the Fcdcril govern- 
ment dredged a channel from New hurv port to Hav^erhill 
(14 5 m ) 7 ft oeep and 150 ft wide at mc^ in low water, vessels 
havnng a draft of 12 5 ft could then piss over the outer bar 
of Newburvport 

MERRIMAK, HENRY SETON (d 1903), the pen-name of 
Hugh Stowell Scott, English novelist He was a number of 
the firm of Henry Scott cA Sons, and was for some years 
underwriter at J loyd’s Ills literary career begin in 1889 with 
The Phantom Future, and he made his first decided hit with 
his Russiin storv, fhe Soiecri, (1896), v\hich was followed by 
many othir well (onstiucted novels remarkable for excellence 
of plot and liter iry handling The author was an enthusiastic 
traveller, many of his journeys being undertaken with his 
friend Stanley Weyman He was about forty wh^n he died 
at Melton ncirlpswuh on the ic^th of November 1903 Among 
his m(jst suc((^sful books were Roden'* s Corner (189S), The Ide 
of Unrest (1899), In KedaPs Tents (1897), Velvet Glove 
(1901), The Vulturis (1902), Barla^ch of the Guard (1903), 
and The Last Hope (1904) 

MERRITT, WESLEY (1836- ), Americm soldier, was 

born in New York C it) on the i6th of June 1836 He graduated 
at West Point in i860, ind w is issigned to the rivalry service 
lie served in Utah (i86x) and in the defc ccs of Washington 
(1861-62) learnt the field duties of his aim is aide (1862) to 
General Philip St George Cooke, who then cornmindcd the 
cavalr) of the Armv of the Potomac , became bngadier-gencral, 
United States Voliinliers, m June 1863, and in September 
1865 was placed in command of a Virigade of reguhr c ivnlry 
in the Army of the Potomic He won great distinctirn in 
the Viiginiin (ompaigns of 186^ 63 ind in She ridan s Valley 
( impaign, being breveted major general of vailiinteers for his 
concluct at Minchcster and Fisher’s IIill, md bngadicr-gcncrnl 
of the regular army for his services at Five F'orks In the 
find campiign about Richmond he did such good service in 
command of a cavilry division that he was breveted major- 
general in the regular army and wis promoted major-gen ril 
of volunteers With two other Federal commissioners he 
arranged with the Confederate commanders for the surrender 
of the Army of Northern Virgini i He w is mustered out of 
the Volunteer Seivace in Fchru xry 1866, ind in Julv became 
heuten"inl-roloncl of the 9th cavalry in the regular army, being 
promoted gi idually to major-general (1893) He served in the 
Big Horn and Yellowstone Inciian campaigns (1876) and in the 
expedition to relieve the command of M ijor Thombiirgh, who 
was killed in 1870 b) the Utes, was superintendent at West 
Point (1882-87) and commanded the military depirtment 
of Missouri in 1887-95, and that of the Atlintic in 1897 98 
He was assigned in Mvy 1898 to the command of the United 
States forces that were sent to the Philippines, after Admiral 
Dewey’s victory, stormed Minila on the 13th of August, and 
was military governor of the islands until the 30th of August, 
when he left ]\fanila for Pans to join the peace commission 
FYom 1899 until his retirement from active service in June 
1900 he commanded the Department of the F ist 

MERSEBURG, a town of Germany, in the Prussian province 
of Saxony, on the river Saale, to m by rail S of Halk and 15 m 
W of Leipzig Pop (1905), 20,024 consists of a quaint 
and irregularly built old tow n, a new quarter, and two e xt^ive 
suburbs, Altenburg and Ncumarkt The cathedral, which was 
restored in 1884-1886, has a choir, a crypt and two towers of the 
iitb, a transept of the 13th and a late Gothic nave of the i6th 
century Among its numerous monuments is one to Rudolph 
of Swabia, the nval of the emperor Henry IV It contains 
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a great organ dating from the 17th century Near the cathedral 
IS the Gothic palace, formerly the residence of the bishops of 
Mer«;eburg, and now used as public offices The town hall 
and the Standehaus, where the meetings of the provincial 
estates were held, are also noteworthy buildings The mdustries 
include the manufacture of machinery, paper and celluloid, 
and tanning and brewing 

Merseburg is one of the oldest towns in Germany From 
968 until the Reformation, it was the seat of a bishop, and in 
addition to being for a time the residence of the margraves of 
Meissen, it was a favourite residence of the German kings 
duiing the loth, nth and 12th centuries Fifteen diets were 
held here during the middle ages, when its fairs enjoyed the 
importance which was afterwards transferred to those of Leipzig 
The town suffered severely during the Peasants’ War and also 
during the Thirty Years’ War Lrom 1657 to 1738 it was 
the residence of the dukes of Saxe-Merseburg 

bee E Hoffmann, Htstonsche Nachrichten aus Alt-Merseburg 
(Merseburg, 1903) 

MERSEN (Melrssen), TREATY OF, a treaty concluded 
on the 8th of August 870 at Mersen, in Holland, between Charles 
the Bald and his half-brother, Louis the German, by which 
the kingdom of their nephew Lothair II (d 869) was divided 
between them Charles received a portion of the kingdom 
of Lothair afterwards called T orraine, extending from the 
mouths of the Rhine to 1 011 1 , together with the town of Besan(;‘on 
the Lyonnais, the Viennais, the Vivarais, and the Uz^gc, t e 
the lands acc|uired by Lothair II in 863 at the death of his 
brother Charles of Provence, while Louis had the cities of 
Cologne, frier and Metz, together with Alsace, the Fstuens, 
and the Varus, / e the greater part of the diocese of Besan9on 
Ihe boundai) between the two realms was marked approxi- 
mately by the valleys of the Meuse and Moselle and by the 
Jura Gieat importance has bten attached to the determina- 
tion of this frontier by some historians, who consider that it 
coincided with the dividing line betw^een the Teutonic and 
Romance races and languiges, but nothing is known of the 
basc^ upon which the negotiations were effected, and the 
situation created by this tre ity came to an end in 879 

MERSENNE, MARIN (1588-1648), French philosopher and 
mathematician, was born of peasant parents near 0 \zl (Sarthe) 
on the 8th of September 1588 and died in Pans on the 1st of 
September 1648 He was educated at the Jesuit College of 
La Fl^che, where he was a fellow -pupil and friend of Descartes 
In 1611 he joined the Minim Friars, and dev^oted himself to 
philosophic teaeh'ng in various convent schools He settled 
eventually in Pans in 1620 at the convent of L’Annonciade 
f 01 the next four years he devoted himself entncly to philosophic 
and theological writing, ^nd published Quaestwnes celeberrtmae 
tn Genesim (1623), V Impitie des delates (1624), La Venle des 
sciences ( 1O24) 1 hese works are characterized by wide sc holar- 

ship anci the narrowest theological orthodoxy His greatest 
service to philosophy was his enthusiastic defence of Descartes, 
whose agent he was in Pans and whom he visited m exile m 
Holland lie submitted to various eminent Parisian thinkers 
a manuscript copy of the Meditations, and defended its orthodoxy 
against numerous clerical critics In later life he gave up 
speculative thought and turned to seientihe research, especially 
m mathematics, physics and astronomy Of his works in this 
connexion the best known is VHannome untverselle (1636), 
dealing with the theory of music and musical instruments 

Among his other works are Lueltdts elementorum Itbri, Stc 
(Pans, 1026) Universae geometriae synopsis (1O44), Les Mlchanigms 
de OaliUe (Pans, 16J4), Questions inouies ou ricriations des savants 
(1634), Questions th^ologiques physiques, &c (1634), Nouvelles 
dicouveftes de GaliUe (1639), Cogitata phystco mathematica (1644) 

bee BaiUct, Vie de Descartes (lOgi), Pot6, Eloge de Mersenne 
(1816) 

MERSEY, a river in the north-west of England It is formed 
bv the junction of the Goyt and the Etherow a short distance 
below Marple m Cheshire on the first-named stream The 
Goyt rises m the neighbourhood of Axe Edge, south-west of 
Buxton, and the Etherow m the uplands between Penistone 


and Glossop, watering the narrow Longdendale, in which are 
several reservoirs for the Manchester water supply The 
Mersey thus drains a large part of the Peak district of Derby- 
shire and of the southern portion of the Pennine system The 
general direction from Marple is westerly At Stockport the 
river Tame joins from the north, rising in the moors to the 
north-east of Oldham, and the Mersey soon afterwards debouches 
upon the low plain to the west of Manchester, which lies on 
Its northern tributary the Irwell Ihe Bollin joins from the 
south-east near Heatley, and the mam river, passing Warrington, 
begins to expand into an estuary before reaching Runcorn 
and Widnes, which fue each other across it Ihe estuary, 
widening suddenly at the junction of the Weaver from the south- 
east, 2j m below Runcorn, is 3 m wide off Ellesmere Port, but 
narrows to less than J m at Liverpool, and hardly exceeds a 
mile at the mouth in the Irish Sea I he of the Mersey is about 
1600 ft in all and about 300 from Marple, its length, including 
the Goyt, is 70 m exclusi\c of lesser windings, and it drains 
an area of 1596 sq m The estuary is one of the most important 
commercial waterways m the world (See Liverpool and 
Birkenhead) Ihe Manchester Ship Canal {qv) joins the 
estuaiy through Eastham Locks, skirts its southern shore up 
to Runcorn, and crosses the river several times Prom the name 
of the river was taken the title of Lord Meisey in 1910 by 
Sir John Bigham (I) 1840), on his elevation to the peerage after 
serving as a judge of the high court from 1897 
president of the divorce court 1909-1910 

MERSINA, a town on the south-eastern coast of Asia Minor, 
and capital of a sanjak in the vilayet of Adina Pop about 
15,000 including many Christians, Armenian, Greek and 
European Its existence as a port began with the silting up 
of the harbour of tarsus and Pompeiopolis, cast and west, in 
the early middle ages, but it did not rise to importance till the 
Egyptian occup Tion of Cilicia (1832) It is now the busiest 
port on the south coast, being the terminus of the railway from 
Tarsus and Adana, by which (but still more by road) the produce 
of the rich Aleian ” plain comes down It is scived by most 
of the Levantine steamship companies, ind is the best point 
of departure for visitors dcsinng to see Tarsus, the Cilician 
remains, and the finest scenerv oi the Ii.ist laurus There 
IS, however, no enclosed harbour, but only a good jetty Ihe 
making of a breakwater has long been under consideration 
The anchorage in the roadstead is good, but the bay shoals for 
a long way out, and is exposed to swell from south-west and 
south Mcrsina is an Amernan mission centre, and the seat 
of a British vice-consul Like all lowland Cilicia, it has a 
notoriouslv bad summer climate, and all inhabitants, who 
can do so, migrate to stations on the lower slopes of Taurus 

(D G H ) 

MERTHYR TYDFIL, or Mertid R Iydvil, a municipal, 
county and parliamentary borough, and market- town of Glamor- 
ganshire, South Wales, situated in a bleak and hilly region on 
the river laff, on the Glamorg<inshiie Canal, and the Brecon 
and Mcithyr, Great Western, North Western, laff Vale and 
Rhymney railways, 25 m N N W of Cardiff, 30 E N E of 
Swansea, and 176 from London Pop (1901), 69,228 The 
town IS said to have derived its name form the martyrdom of 
St Tydfil, daughter of Brychan, who was put to death bv 
Saxons in the 5th century It is for the most part irregularly 
built and was formerly subject to severe epidemics due to 
defective sanitation , but it now possesses a supplv of the purest 
water from the lesser Taff on the southern slope of the Brecon- 
shire Beacons The town owes its early industrial prosperity 
to the abundant ironstone and coal of tlie district, and it thus 
became at an early date the chief seat of the iron industry m Wales 
Four great ironv/orks were established here between 1759 and 
1782 With the earliest, that of Dowlais, the Guest familv 
were associated, first as 'partners and later as sole owners from 
1782 to 1901 when the works were disposed to the company 
of Guest, Keen and Nettlefold In 1765, Cyfarthfa was started 
by Anthony Bacon, and when firmly established, sold m 1794 
to Richard Crawshay, by whose descendants the works were 
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carried on till the owners formed themselves m 1890 mto a limited 
company (Crawshay Brothers Cyfarthfa Limited), the controlling 
interest in which has since been acquired by the Dowlais 
Company The Plymouth works, started soon after Cyfarthfa, 
by Wilkinson & Guest, passed later into the hands of Anthony 
Hill from whose descendants they were purchased m 1863 
They were closed down in 1882, but the collieries belonging 
to them continue to be worked on a large scale, yielding over 
2000 tons of coal a day The fourth great ironworks were 
those of Pen-y-darran which were carried on from 1782 to 1859 
It was at Dowlais (in 1856) that Bessemer steel was first rolkd 
into rails, but the use of puddled iron was not wholl)^ abandoned 
at the works till 1882 It has now eighteen blast furnaces, 
and extensive collieries are also worked by the company, and 
large branch works wen opened on the sea-board at ( ardiff in 
1891 Cyfarthfa wa% converted mto steelworks in 1883 The 
iron ore used is mainly imported from Spam Merthyr Vale 
IS almost entirely dependent on coal-mming and has one of the 
largest collieries m South Wales (Nixon’s Navigation) The 
population of this district more than quintupled between 1881 
and 1901 

From 1850 the government of the town was vested m a loc al 
board of health which in 1894 became an urban district council, 
by charter granted on the 5th of June 190^, it was vested in a 
corporation consisting of a mayor, 8 aldermen and 24 councillors 
It wis made a county borough from the ist of April 1908 It 
comprises about 17,759 acres, is divided into eight wards and 
besides the older town, it includes Penydarran (i m N E ), 
Dowlais (2 m N F ), Plymouth (i m S) and Merthyr Vale 
(5 m S ) It has a separate commission of the peace, and in 
conjunction with Abcrdare and Mountain Ash, has had a 
stipendiary magistrate since 1829 The parliamentary borough 
which was created and given one member in 1832 and a second 
in 1867, includes the parish of Abcrdare and parts of the parishes 
of LKnwonno, Merthyr Tydfil and Vainor (Brecon) 

I here IS an electric tramway (completed in 1901) from the 
town to Cefn and Dowlais In 190T about 50 % of the population 
above three years of age spoke both Welsh and English, T\% 
spoke Welsh only, and the remainder English only Ihe 
ancient parish ot Merthyr Ivdhl has been divided into five 
ecclesiastical perishes (Merthyt, Cyfarthfa, Dowlais, Pentre- 
bach, and Pcnydirran) and pirt of another parish (Treharns) 
These six parishes form the rural cleinery of Merthyr in the 
aichdeaconry ind diocese of Llandaff, and in 1906 had nine 
churches and liiteen mission rooms An mscribed stone 
(Artbeu) has been built into the cast wall of the parish church, 
and two other inscribed stones removed from Abercar Earm 
m the greater faff valley now he in the parish churchyard 
Ihe old structure of the parish church his been entirely removed 
except the base of the tower Iherc is a Roman Catholic 
church in Penydarrin Park and another at Dowhis The 
Nonconformists, of which the chief denominations are the 
Baptists, Congregation ill sts and Methodists— Wesleyan and 
Calvinistic — had, in 1906, 82 chapels, 49 of which were used for 
Welsh services and 3^ for English 

The public buildings include, besides the churches, a town 
hall and law courts (1898), drill hall (1866), library, market 
house, a county intermediate school, general hospital built 
m 1887 and enlarged in 1897, and an isolation fever hospital, 
a theatre (1894) and a fountain pre sented bv Sir W T Lewis as 
a memorial to the pioneers of the town^s mdustiy At Dowlais 
there are public baths (1900) and a free library, which have 
been provided by the owners of the Dowlais Works, Oddfellows’ 
hall (1878), and a fever hospital (1869) At Thomas Town 
there is a recreation ground of 16 acres, formed in 1902 In 
1908 the corporation purchased Cyfarthfa Castle (formerly the 
residence of the Crawshay family) with a park of 62 acres 
including a lake of 6 acres 

The Romnn road from Cardiff and Gelhgaer to Brecon passed 
thiough Merthyr and the remains of a supposed fort were discovered 
in Penydarran Park in 1902 Three miles to the north of Merthyr, 
on a limestone rcKk about 470 ft above the lesser (eastern) Taff 
are the rums of Morlais Castle, built about 1286 by Gilbert de Clare 


on the northern limits of his lordship of Glamorgan its erection 
causing a serious feud between him and de Bohun, earl of Hereford, 
who claimed its site as part of the lordship of Brecknock 

(D Ll T) 

MERULA, GEORGIUS (the latinized name of Giorgio 
Mirlani, c 1430-1494), Italian humanist and classual scholar, 
was born at Alessandria in Piedmont The greater part of his 
life was spent at Venice and Milan, where he held a professorship 
and continued to teach until his death lo Merula we are 
mdebted for the edtlto prtneeps of Plautus (1472), of the Sertpiores 
ret Yu^tcae, Cato, Varro, Columella, Palladius (1472) and 
possibly of Martial (1471) He also published commentaries 
on portions of Cicero (especially the De jtmhus), on Ausonius, 
Juvenal, Curtius Rufus, and other classical authors He wrote 
also Bellum scodrense (1474), an account of the siege of Scoclra 
(Scutari) by the lurks, and Antiquitaies mcecomttuniy the 
history of the Visconti, dukes of Milan, down to the death of 
Matteo the Great (1322) He violently attacked Politian 
(Poli/iano), whose Mtuellanea (a collection of notes on classical 
luthors) were declared b> Merula to be either plagiarized from 
his own writings or, when original, to be entirely incorrect 

See monogriph by F Gabolto and Badini Gonfalonien (1894) 
with bibliograpliy for the quarrel with Poll tnn see also C Meiners 
Lebensbeschreihun^en der heruhmten Manner (179^)), 11 158 

MERV, Meku or Maur, an oasis and town of Asia, in the 
Transcaspian province of Russia The oasis is situated on the 
S edge of the Kar i-kum desert, in ^7° 30 N and 62° E It is 
about 2^0 m N fiom Herat, and 280 S S E from Khiva Its 
arci IS ihout 1900 sq m The great chain of mountains which, 
under the n imcs of Parop tmisus and Hindu-Kush, extends from 
the Caspian to the Pamirs is interrupted some 180 m south of 
Merv Through or near this gap flow northwards m parallel 
courses the riveis Heri-rud (1 ejend) and Murghab, until they 
lose themselves in the desert of Kara-kum Thus they make 
Mer\ a sort of watch tower over the entrance into Afghanistan 
on the north-west and at the same time create a stepping-stone 
or etape between north east Persia and the states of Bokhara 
and Samarkand The present inhabitants of the oasis arc 
Turkomans of the Tekke tribe In 1897 thev numbered 
approximately 240,000 The oasis is irrigated by an 
clxhorate system of canals cut from the Murghab Ihe 
countr} his at all times been renowned throughout the East 
for Its fertility Every kind of cereal and many fruits grow 
in great abundance, c g wheat, millet, barley and melons, 
also rice and cotton Silkworms are bred The Turkomans 
possess a 1 iinous breed of horses and keep c imcis, sheep, 
cattle, asses and mules Ihey ire excellent workers in silver 
and neffed as armourers, and their carpets are superior to 
the Persian They also make felts and a rough c loth of sheep’s 
wool Ihc heat of summer is most oppressive The locust wind 
raises clouds of fine dust, which hll the air, render it so opaque 
ai» to obscure the noonday sun, and make respiration difficult 
In winter the climate is vc ry fine Snow falls rarely, and when 
it does, It melts at once The annual rainfall rarely exceeds 
5 m , ind there is often no ram from |une till October While 
in summer the thermometer goes up to 97^^ E', in winter it 
descends to 19 5° Ihe average yearly temperature is 60^^ 
Here is a Russian impenal domain of 436 sq m , artificially 
iriigatcd by works completed m 1895 

History — In Hindu (the Puranas), Parsi and Arab tridition, 
Merv IS looked upon as the ancient Paradise, the cradle of the 
Aryan families of mankind, and so of the human race Under 
the name of Mouru this place is mentioned with Bakhdi (Balkh) 
in the geography of the Zend-Avesta {Vendtdady ed Spiegel, 
1852-1863), which dates probably from at least 1 200 b c Under 
the name of Margu it occurs in the cuneiform (Behistun) inscrip- 
tions of the Persian monarch Darius Hystaspes, where it is 
referred to as forming part of one of the satrapies of the ancient 
Persian F mpire It afterwards became a province (Margiana) 
of the Graeco-Syrian, Parthian and Persian kingdoms On the 
Margus — the Epardus of Arrian and now the Murghab — stood the 
capital of the district, Antiochia Margiana, so called after Antio- 
chus Soter, who rebuilt the city founded by Alexander the Greats 
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About the 5th century, during the rule of the Persian Sassanian 
dynast) , Merv was the seat of a Christian archbishopric of the 
Nestorian Church I he town was oc( upied (a d 646) by the 
lieutenants of the caliph Othman, and was constituted the capital 
of khorasan From this cit> as their base the Arabs, under 
Kotailm (Qotaiba) ibn Moshm, early m the 8th century brought 
under subjection Balkh, Bokliara, Ferghana and Kashgana, 
and penetrated into China as far as the province of Kan-suh 
In the latter part of the 8th century Mtrv became obnoxious to 
Islam as the centre of heretical propaganda preached by Mokanna 
{qv) In 874 Arab rule in Central Asia came to an end During 
their dominion Merv, like Samarkand and Bokhara, was one of 
the great schools of learning, and the celebrated historian 
Yaqut studied in its libraries In 1040 the Seljuk Turks crossed 
the Oxus from the north, and havmg defeated Masud, sultan of 
Ghazni, raised Toghrul Beg, grandson of Scljuk, to the throne 
of Persia, founding the beljukian clvnast), with its capital at 
Nishapur A younger brother of Toghrul, Daud, took possession 
of Merv and Herat Toghrul was ik c ceded by his nephew Alp 
\rslan (the Great Lion), who was buried at Merv It was about 
this time tliat Merv reached Jic zenith of her glory During 
the reign of Sultan Sanjar or Sin jar of the same house, in the 
middle of the nth century, Merv was ovcriiin by the Turkish 
tribes of the Ghuzz from beyond the Oxus J t eventually passed 
under the sway of the rulers of Khwaiizin (khiva) 

In T221 Merv opened its gates to lulc, son of Jenghiz Khan, 
chief of the Mongols, on which oc c asion most of the mliabitants 
are said to have lieen butchered brom this time forward the 
city began to dectiy In the early part of the 14th century the 
town was made the seat of a Christian archbishopric of the 
Lastern Church On the death of the grandson of [enghiz 
Khan Merv was included (it^o) in the possessions of iimur-i- 
Leng (Tamerlane), Mongo) prince of Samarkand In 1505 the 
city was occupiecJ by the Uzbegs, who five years laUr were 
expelled by Ismail Khan, the founder of the Satawid dynasty of 
Persia Merv remained in the hands of Persia until 1787, wlien 
It was captured by the emir of Bokhara Seven years later the 
Bokliarians razed the city to the ground, broke down the dams, 
and converted the district into a w isle When Sir Alexander 
Burnes traversed the countiv in ^832, the Khivans were the 
rulers of Merv About this time the lekke lurkomans, then 
living on the Heri-rud, were forced by the Persians to migrate 
northward The Khivans c ontested the advance of the Tekkes, 
but ultimately, about 185b, the latter became the sovereign 
power in the country, and remamed so until the Russians 
occupied the oasis in 1883 

The ruins of Old Merv ccjver an area of over 15 sq m 
lliey consist of a square citadel (Bairam Ah Khan Kalah)^ m 
m circuit, built by a son of Tamerlane and destroyed by 
the Bokharians,and another kalah or walled enclosure known as 
Abdullah Khan North from these lies the old capital ol the 
Seljuks, known as Sultan Kalah, and destroyed by the Mongols 
in 1219 Its most conspicuous feature is the burial mosque of 
Sultan Sanjar, reputedly dating from the T2th century East 
of the old Seljuk c apital is Giaur Kalah, the Merv of the Nestorian 
era and the capital of the Arab print ts North of the old 
Seljuk capital are the ruins of Iskcnder Kalah, probably to l)e 
identified with the ant lent Merv of the Seleucid dynasty 

New Merv, the present chief tovvn ot the oasis, founded in 
the first quarter of the 19th century, is on the Transcaspian 
railway, 380 ni by rail south-west from Samarkand It 
stands on both banks of the Murghab, 820 ft above the Caspian 
Pop (1897), 8727, int lading Russians, Armenians, lurkomans, 
Persians and jews It has a meteorological observatory ( orn, 
raw cotton, hides, \^ol, nuts and dried fruit are exported 

See E O'Uonovan, The Merv Oasts (2 vols , London, 1882), 
C Marvm, Merv (London, 1880) and H Lansdell, The Russians 
at Merv and Herat (I ondon, 1883) (J X Be) 

MERX, ADALBERT (1838-1909), German theologian and 
orientalist, was bom at Bleicherode near Nordhausen on the 
2nd of November 1838 He studied at Jena, where he loecame 
extraordinary professor in 1869 Subsequently he was ordinary 


professor of philosophy at Tubingen, and m 1873 professor of 
theology at Giessen From 1875 death he was professor 

of theology of Heidelberg In the course of his researches he 
made several journeys in the East Among his m ny works 
are Grammatica syrtaca (1867-1870), Vocabulary of the Tigre 
language (1868), Das Gedtcht vom Htoh (1871), Di Profhelte 
des Joel und thre Ausleger (1879), Die ^a^jannehe Ubersetzung 
der llohenheder ins Arabische (1882), Chresiomalhta largumtca 
(1888), Histona arils grammaitcae apud Syros ^ Etn saman- 
tanischcs Fragment , Idee und Grundhntenetner allgemetner 
Geschichte der Mysttk (1893) Merx devoted much of his later 
research to the elucidation of the bmaitic palimpsest discovered 
m 1892 by Mrs Agnes Smith I ewis (see Biblp, iv 321, ad fin ), 
the results being embodied in Die vier kanomschen hvangehen 
nach ihrem a^testen bekannten 7^^/^(1897-1905) His last work 
was an edition of the books of Moses and Joshua He died 
at Heidelberg on the 6th of August 1909 

MERYON, CHARLES (1821-1868), French etcher, was born 
in Pans in 1821 His fathei was an English physician, his 
mother a French dancer It was to his mother’s care that 
Mei)c)n’s childhood was confided But she died when he was 
still )oung, and Meryon entered the hrench navy, and in the 
corvette “ Le Rhin ” made the voyage round the world He was 
already a draughtsman, for on the coast of New Zealand he made 
pencil drawings which he was able to employ, years afterwards, 
as studies for etchings of the landscape of those regions Ihe 
artistic instinct developed, and, while he was yet a lieutenant, 
Meryon left the navy binding tliat he was colour-blind, he 
determmed to devote himself to etching He entered the work 
room of one Blery, from whom he learnt something of technical 
matters, and to whom he always lemaincd grateful Meryon 
was by this time poor It is understood that he might have had 
assistance from his kindred, but he was too proud to ask it 
And thus he was reduced to the need of executing for the sake 
of daily bread much work that was mechamcil and irksome 
Among learners work, done for his own advantage, are to be 
counted some studies after the Date h etchers sue h as Zeeman and 
Adrian van de Velde Having proved himself a surprising 
copyist, he proceeded to labour of his own, md be an that series 
of etchings which are the greatest embodiments of his greatest 
conceptions — the senes called “ Eaux-fortes sur Pans ” These 
plates, executed from 1850 to 1854, are never to be met with 
as a set , they were never expressly pubhshed as a set But 
they none the less constituted m Meryon s nund a harmonious 
scries 

Besides the twenty-two etchings “sur Puns,” characterized 
below, ^le rv on did se venty-tv/o etchings of one sort and another 
-ninety-four in ail being catalogued m Wedmore’s Meryon and 
Meryon s Pans, but these include the works of his apprentice- 
ship and of his decline, adroit copies in which his liest success 
was in the sinking of his own individuality, and more or less dull 
jiortraits Yet among the seventy-two prints outside his pro- 
fessed senes there are at least a dozen that will aid his fame 
Three or four beautiful etchings of Pans do not belong to the 
series at all Two or three etchings, again, are devoted to the 
illustration of Bourges, a city in which the old wooden houses 
were as attractive to him lor their own sakes as were the stone- 
built monuments of Pans But generally it was when Pans 
engaged him that he succeeded the most He would have done 
more work, however — though he could hardly have done bette r 
work — if the material difficulties of his life hail not pressed upon 
him and shortened his days He was a bachelor, unhappy in 
IcJve, and yet, it is related, almost as constantly occupied with 
love as with work Ihe depth of his imagination and the sur- 
prising mastery which he achieved almost from the beginning m 
the technicalities of his craft were appreciated only by a few 
artists, critics and connoisseurs, and lie could not sell his etchings, 
or could sell them only f<Tr abou^ lod apiece Disappointment 
told upon him, and, frugal as was his way of hie, poverty must 
have affected him He became subject to halliic'inations 
Enemies, he said, waited for him at the corners of the streets, 
his few friends robbed him or owed him that which they would 
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never pay A few years after the ( ompletion of his Pans series 
he was lodged in the madhouse of Charenton Its order and care 
restored him for a while to health, and he came out and did a 
little more work, but at bottom he was exhausted In 1867 he 
returned to his asylum, and died there m 1868 In the middle 
years of his life, just before he was placed under confinement, 
he was much associated with Bracquemond and with Flameng— 
skilled practitioners of etching, while he was himself an unde- 
niable genius — and the best of the portraits we have of him 
IS that one by Bracquemond under which the sitter wrote 
that It represented “ the sombre M6ryon with the grotesque 
visage ” 

I here are twenty-two pieces in the Eaux-fortes sur Pans 
Some of them are insignificant That is because ten out of the 
twenty-two were destined as headpiece, tailpiece, or running 
commentary on some more important plate But each has its 
value, and certain of the smaller pieces throw great light on the 
aim of the entire set Thus, one littk plate - not a picture at all 
— is devoted to the record of verses made by M6ryon, the purpose 
of which is to lament the life of Pans 1 he misery and poverty 
of the town Mery on had to illustrate, as well as its splendour 
1 he art of M^ryon is completely misconceived when his etchings 
are spoken of as views of Pans They arc often “ views,’’ but 
they are so just so far as is compatible with their being likewise 
the visions of a poet and the compositions of an artist It was 
an epic of Pans that M^ryon determined to make, coloured 
strongly by his personal sentiment, and affected here and there 
by the oc(urrenccs of the moment -in more than one case, for 
instance, he hurried with pirticular affection to etch his im- 
pression of some old-world building which was on the point of 
destruction Nearly every etching in the senes is an instane e 
of technical skill, but even the technical skill is exen ised most 
happily in those etchings which have the advantage of impressive 
subjects, and which the collector willingly cherishes for their 
mysterious suggestivcncss or for their pure beauty Of these, 
the Abside de Notre Dame is the geneial favourite, it is com- 
monly held to be M^ryon’s masterpiece I ight and shade play 
wonderfully over the great fibru of the church, seen over the 
spaces of the river As a draughtsman of architei ture, M^ryon 
was complete, his sympathy with its various styles was broid, 
and his work on its various styles unbiased and of equal perfec- 
tion — a point in which it is curious to contrast him with Turner, 
who, m drawing Gotha , often drew it with want of appreciation 
It is evident that architecture must enter largely into any 
representation of a city, however much such representation may 
be a vision, and however little a chronicle Besides, the archi- 
tectural portion even of M^ryon’s labour is but indirectly 
imaginative, to the imagination he has given freer pUy in his 
dealings with the figure , whether the people of the street or of the 
river or the people who, when he is most frankly or even wildly 
symbolical, crowd the sky Generally speaking, his figures are, 
as legards draughtsmanship, “ landscape-painter’s figures ” 
They are drawn more with an eye to grace than to academic 
correctness But they are not “ landscape-painter’s figures ” at 
all when what we are concerned with is not the method of their 
representation but the purpose of their introduction They are 
seen then to be in ex( eptional accord with the sentiment of the 
scene Sometimes, as m the case of La Morgue, it is thev who 
tell the story of the picture Sometimes, as m the case of La 
Rue des Mauvais Garmons — with the two pissing women bent 
together m secret converse — ^they at least suggest it And 
sometimes, as in L’ Arche du Pont Notre Dame, it is their expres- 
sive gesture and c iger action that give vitality and animation 
to the scene Dealing perfectly with architecture, and perfectly, 
as far as concerned his peculiar purpose, with humanity m his 
art, M4ryon was little called upon by the character of his subjects 
to deal with Nature He drew trees but badly, never represent- j 
ing fohage happily, either in detail or in mass But to render 
the characteristics of the city, it was necessary that he should 
know how to portray a certain kind of water — nver-water 
mostly sluggish — and a certain kind of sky — ^the grey obscured 
and lower ^y that broods over a world of roof and chimney 
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This water and this sky Mery on is thoroughly master of, he 
notes with observant affection their changes m all lights 

Meryon’s excellent draughtsmanship, and his keen apprecia- 
tion of hght, shade and tone, were, of course, helps to his becom- 
ing a great etcher But a living authorit>, himself an eminent 
(tcher, and admiring Mery on thoroughly, has called M (fry on by 
preference a great original engraver— ^so little of M^ryon’s work 
accords with Sir Seymour Hadtn’s view of etching Meiyon 
was anything but a brilliant sketcher , and, if an artist’s success 
in etchmg is to be gauged chiefly by the rapidity with which he 
records an impression, Meryon’s suiiess vvts not great There 
tan be no doubt that his work was laborious and deliberate, 
instead of swift and impulsive, and that of some other virtues 
of the etcher— “ selection ” and “abstraction” as Hamerton 
has defined them — he shows small trace But a genius like 
Mery on is a law unto himself, or rather in his prac^ticc of his art 
he makes the laws by which that art and he are to be judged 

It IS worth while to note the extraordinary enhancement m the 
value of M6ryon s prints Probably of no other artist of genius, 
not even of Whisthr, could there be cited within the same peiiod 
i rise in iiriccs of at all tlie same proportion Thus the first state 
of the '^Stryge ' — that with the verses selling under tlu 
hammer m 1873 for sohl again under the hammer in 1905 for 
/loo The first state of th( ‘ Gal^ne de Notre Dame, selling m 
1873 for ^5, and at M Wasset s sale in 1880 for £11, fetched m 
1905, £^2, A ‘ Tour de 1 Horloge,"* which two or three years 
after it was first issued sold for half a crown, in May 1903 fetched 
fjo A first stat( (Wedmore s, not of couise M Delleil s first 
state, which, like nearly all Ins lir^t states, is in fact a trial proof) 
of the Saint Etienne dn Mont, ' reili7ing ibout fz at M Burty’s 
sale in 1870 realized £bo at a sale m May tqoC) Ihe second state 
of the ' Morgue ** (Wedmore) sold in 1905 for and WedmoreS 
second of the Abside, which used to sell throughout the seventies 
lor ^4 or £$, reached in Novcml>er 190O more than )f2oo At no 
p( nod have even Uurers or K( mbr indts risen so swiftly and steadily 

Btbiiography — P hilippe Burty, Gazette des beaux arts (1865), 
Descriptive Catalogue of the Works of Mh\on (London, 1879) 
Aglaus Bouvenne, Note^ et souvcfiirs sur Charles Miryon P G 
Hamerton Ctchinq and ktrhers (i8c>8) F Seymour Haden, Notes 
on Etchini^ H B 6 raldi / ^5 Peintres ^raveurs du dix neuvtime 
Baudeliire Lettres dt Baudelaire {jcyoy) L T)l\\.q\\^ Charles Meryon 
(1907) Fredenck Wedmore, M^ryon and Mervon s Part<:, with a 
descriptive catalogue of the artist s work (1879, 2nd ed , 1892), 
and Fine Prints (1896, 2nd od , 1905) (F Wf ) 

MESA (Span mesa, from Lat inev^a, i table), in physical 
geography, a high table-land capped with hard rock, being the 
remnant of a former plateau This type is general where strata 
are horizontal In the process of denudation the hard rock acts 
as a flat protective rap preserving the regions between stream 
valleys or other places where denudaticm is especially active, 
in the form of “ table-mountains ” or “ fortirss-hills ” Many 
examples are found in Spam, North and South Africa, the Bad 
Lands \nd Colorado regions of North America, in Arabia, India 
and \usti ilia 

MESHGHERYAKS» or Mfshchers, a people inhabiting eastern 
Russia Nestor regarded them as hmns, and even now part of 
the Mordvinians (of hinnish origin) call themselves Mcshchers 
Klaproth, on the other hand supposed tho\ were a mixture of 
Finns and Turks, and ^he Hungarian tr iveller Reguli discovered 
that the tatarized Meshclicrs of the Obi closely resembled 
Hungarians I hey formerly occupied the basin of the Oka 
(where the town Meshrhersk, now Mtshchovsk, has mamt lined 
their name) and of the Sura, extending north-east to the Volga 
\fter the {oncpiest of the Kazan Empire by Russia, part of them 
migr ited north-eastwards to the basins of the Kama and Byelaya, 
and thus the Mcshchers divided into two branches The western 
branch became russified, so that the Mcshcheryaks of the govern- 
ments of Penza, Saratov, Ryazan and Vladimir have adopted 
the customs, language and religion of the conquering race, 
but their ethnographical characteristics can be easily distin- 
guished in the Russian population of the governments of Penza 
and Tambov The eastern branch has taken on the customs, 
language and religion of Bashkirs, with whom their fusion is still 
more complete 

MESHED (properly Mash-had, “the place of martyrdom”), 
capital of the provmce of Khorasan in Persia, situated m a plain 
watered by the Kashaf-rud (Tortoise river), a tnbutary of the 
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Hari-rud (river from Herat, which after its junction with the 
Kashaf is called Tejen), 460 m E of Teheran (550 b} road) and 
200 m N W of Herat, in 36° 17' N , 59® 36' E , at an elevation 
of 3800 ft Its population is about 70,000 fixed and 10,000 
floating, the latter consisting of pilgruns to the shrine of Imam 
Reza ^ 

The town is of irregular shape, about 6mm circumference 
and surrounded by a mud wall flanked with towers In the 
south-western corner of the enclosure stands the citadel (ark), 
within a wall 25 ft high and a broad dry ditch which is 40 ft 
deep in parts and can be flooded from neighbouring water- 
courses Ihe city has five gates, and from one of them, called 
Bala Khiaban gate (upper Khiaban), the mam street (Khiaban), 
25 yds broad, runs in i north-west-south-east direction, 
forming a fine avenue planted with plane and mulberry trees 
and with a stream of water running down its middle The 
shrine of Imam Reza is the most \ enerated spot in Persia, and 
yearly visited by more than 100,000 pilgiims Eastwick thus 
describes it {Journal of a Diplomat^ Ihree Years^ Residence tn 
Per stay London, 1864) — 

**^The qiiaclraiif»lc of the shrine seemed to be about 150 paces 
square It was p ived with large flagstones and in the centre was 
a beautiful kiosk or pavilion, covered with gold and raised ovei the 
reservoir of water for ablutions this pavilion was built by Nadir 
Sh ih All round the northein, western and southern sides of the 
(juadrangle ran at some 10 It from the ground, a row of alcoves, 
siinil r to that in which 1 was sitting, and Idled with mullas in white 
turbans and dresses In each of the sides was a gigantic archway, 
the wall being riiscd in a square from above the entrance Ihe 
height to the top of this square wall must have been 90 or 100 ft 
Ihe alcoves were white, seemingly of stone or plister but the 
archways were covered with blue varnish or blue t les, with 
beautiful inseiiptions m white and gold Over tlie western arch 
way was d white cage for tlie mua/zin, and outsidt it was a 
gigantic minaret 120 It high, and as thuk as the Luke of Yeirk s 
column in London The beauty of this n inarct cannot be exaggir 
ated It had an exquisitely carved capital, and above that a light 
pillar, seemingly 10 ft high and this and the shaft below the capit il, 
or about 20 It , wtie covered with gold All this part of the mosipie 
(shrine) was built by Shah Abbas In the centre of the eastern 
side of the quadrangle two gigantic doors were thiown open to 
admit the people into the adytum or inner mosque (shrine) where 
IS the mirble tomb of Imam Reza, suiioundcd by a silver railing 
with knobs of gold There was a flight of steps ascending to these 
doors, and beyond were two smiller doois ei eiusted with jewi^ls — 
the rubies wcic paiticuKrly fine The inner mosque would cont'nn 
3000 persons Over it rose a dome entirely covered with golfl, 
with two minarets at the sides, likewise gilt all over On the right 
of the Imam's tomb is that of Abbas klirza, grandfather of tiie 
rugmng Shah ^ Near him sevcial other pnnees and chufs of note 
arc buried Beyond the golden dome, m striking and iHautifnl 
centrist with it, was a smaller dome of brieht Hue Here begins 
the mosque of Gauhar Shdd ^ Ihe quadrangle is largei than tliat 
of Shah Abbas, and at the eastern side is an immense blue dome, 
out of which ejuan titles of grass were growing, the place being too 
sacred to be disturbed In front of the dome rose two lofty minarets 
covered with blue tiles In the boulevard of the Bala Khiaban is 
a kitchen supported by the revenues of the shnne, where 800 
persons irc fed daily " 

Ih^ buildings ot the shrine together with a spice extending 
to about one hundred yards beyond the gates of the shrine on 
each side is sanctuary {bast) Within it are many ‘•hops and 
lodgings, and criminals, even murderers, may live there in safety 
I he only other notnble buildings in the place are some colleges 
{medresseh), the oldest being the M Do-dar 1 e “ college of two 
doors^’' built m 1439 by Shah Rukh, and some fine caravan- 
serais, two dating from 1680 

’ Abul Hassan Ah, il Reza, commonly known as Imam Reza, 
the eighth imim of the shutes, a son of Musa d Kizim, the seventh 
imam, was the leader from whom the party of the Alids (Shiites) 
had such hopes under the csliphate of Mamun Gold coins (dinars) 
of this calipn arc extant on which al Reza's name appears with the 
title of heir-appsrent The imam died in March 819 m the village 
Sanabad near 1 us some miles north-west of Meshed To the 
Shiites he is a martyr, being believed to have been poisoned by 
Mamun 

* This refers to Nasr iid dm (d 1896), grandfather of Shah 
Mahommed Ah (1907) 

’ Gauhar ShAd was the wife of Shah Rukh (1404-1447), and was 
murdered by that monarch’s successor \bu Said, August i, 1457 
Her mosque was built in 1418 


Without the pil^ims who come to visit it, Meshed would be a 
poor place, but lying on the eastern confines of Persia, close to 
Afghanistan, Russian Central Asia and Transcaspia, at the point 
where a number of trade routes converge, it is very important 
politically, and the British and Russian governments have 
maintained consulates-general there since 1889 Meshed had 
formerly a great transit trade to Central Asia, of European 
manufactures, mostly Manchester goods, which came by way of 
Irebizond, Tabriz and Teheran, and of Indian goods and pro- 
duce, mostly muslins and Indian and green teas, which came by 
way of Bander Abbasi With the opening of the Russian 
railway from the C asp’an to Merv Bokhara and Samarkand in 
1886-1887, Russian manufacturers were enabled to compete in 
Central Asia with their western rivals, and the value of European 
manufactures passing Meshed m transit was mu(h reduced 
In 1894 the Russian gov eminent enforced new customs regula- 
tions, by which a heavy duty is levied on Anglo-Indian manufac- 
tures and produce, cxiepting pepper, ginger and drugs, imported 
into Russian Asia by way of Persia, and the importation of 
green teas is altogether pi oh bited except by way of Batum, 
Baku, Uzunada and the iransiaspian railway Since then the 
transit trade has been practically nil In 1890 General Maclean, 
the British consul-general, reported that there were 650 silk, 
40 carpet and ^20 shawl looms at work The carpet-looms at 
work now number several hundreds, while looms of silk and 
shawl number less than half what they did in 1890 
Meshed has telegraph (since 1876) and post (since 1879) 
offices, and the Impciial Bank of Persia opened a branch here in 
1891 Ihe (limate is temperate and healthy The coldest 
month is Januiry, with a mean temperature of about 32° h , 
while the hottest month is July, with a mean of 78® The 
highest temperature rccorciecl m a period of six years was 91®, 
the lowest i«5° Ihe mean annual rainfall during nine years 
(i89c;-i 907) was nemly 9J in, about one-eighth of it being 
repicscntcd by snow (A H b ) 

MESHREBIYA (drinking places), the Arabic term given 
to the projecting oriel windows in Cairo, enclosed with lattice- 
work, through which a good view of the stieet can be obtained 
by the occupants without being seen, the term was derived 
frem the sm ill semicircular bows, in winch porous water- 
bottles are placed to cool by evaporation in the air 
MESMER, FRIEDRICH (or Franz) ANTON (1/33-1815), 
Austrian doctor, from whose name the word “ Mesnieiism ” was 
coined (see 1I\pnohsm), was born at Weil, near the point at 
which the Rhine leaves the Lake of Constance, on the 23rd of 
May 1733 He studied medicine at Vienna under the eminent 
masters of that day, Van bwicten and Dc Hacn, took a degree, 
and commenced practice Interested in astrology, he imagineci 
that the stars exerted an influence on beings living on the earth 
He identified the supposed force first with electricity, and then 
with magnetism, and it was but a short step to suppose that 
stroking diseased bodies with magnets might effect a cure He 
published lus first woik {De plane tarum tnflixxu) m 1766 len 
v ears later, on meeting with j J Gassner in Switzerland, he ob- 
served that the priest effected cures by manipulation alone I his 
led Mesmer to discard the magnets, and to suppose that some kind 
of occult force resided m himself by which he could influence 
others He held that this force permeated the universe, and 
more especially affected the nervous systems of men He re- 
moved to Pans in 1778, and m a short time the hrench capital 
was thrown into a state of great exi itement by the marvellous 
effects of mesmerism Mesmer soon made many converts, 
controversies arose, he excited the indignation of the medical 
faculty of Pans, who stigmatized him as a charlatan, still the 
people crowded to him He refused an offer of 20,000 francs 
from the government for the disclosure of his secret, but it is 
asserted that he really told all he knew privately to any one for 
100 louis He received private rewards of large sums of money 
His consulting apartments were dimly lighted and hung with 
mirrors, strains of soft music occasionally broke the profound 
silence, and the patients sat round a kmd of vat in which various 
chemical ingredients were concocted Holding each others’ 
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hands, or joined by cords, the patients sat in expectancy, and 
then Mesmer, clothed in the dress of a magic lan, glided amongst 
them, affectmg this one by a touch, another by a look, and 
making “ passes ” with his hand towards a third Nervous 
ladies became hysterical or famted , some men became convulsed, 
or were seized with palpitations of tne heart or other bodily 
disturbances The government appointed a commission of 
physicians and members of the Academy of Sciences to investi- 
gate these phenomena, Jbranklm and Baillie were members of 
this commission, and drew up an elaborate report admitting 
many of the facts, but contesting Mesmer’s theory that there 
was an agent called animal magnetism, and attributing the 
effects to physiological causes Mesmer himself was undoubt- 
edly a mystic, and, although the excitement of the time led 
him to indulge in mummery and sensational effects, he was 
honest in the belief that the phenomena produced were real, and 
called for further investigation Eor a time, however, animal 
magnetism fell into disrepute, it became a system of downright 
jugglery, and Mesmer himself was denounced as a shallow 
empiric and impostor He withdrew from Pans, and died at 
Meersburg in Switzerland on the t^th of March 1815 He left 
many disciples, the most distinguished of whom was the marquis 
de Puysegur 

MESNAGER (o Ll Mfsagner), NICOLAS (1658-1714), 
Prench diplomatist, belonged to a wealthy merchant family 
He gave up a commercial career for the law, however, and 
became advocate befoic the parlcment of Rouen In 1700 he 
was sent as deputy of Rouen to the council of commerce which 
was established in Pans foi the extension of Preneh tridi 
Here he made his mark, and was chosen to go on three missions 
to Spam, between the years 1704 and 1705, to negotiate financial 
arrangements In August 1711 he w'as sent on a secret mission 
to London to detach England from the alli ince against Prance, 
and succeeded m securing the adoption (jf eight articles which 
formed the base of the liter Treaty of l'lrc( ht As a rewwd foi 
his skill he was made one of the three Prench plenipotentiaiics 
sent to Utrecht in January 1712, and had the honour of signing 
the treaty the next ycai As he had used much of his own 
large fortune to keep up his state as ambassador, he was granted 
a pension bv the grateful king of Prance His portrait by 
Ilyacinthe Rigaiid is in the gallery of Versailles 

MESNE (an Anglo-French legal form of the O Pr meten, 
mod moyen, mean, ATed Lat medtanus, in the middle, cf 
‘‘ mean ”), middle or intermediate, an adjectne used in several 
legal phrases A mesne lord is one who has tenants holding 
under him, while himself holding of a supeiioi lord Mesne 
process was such process as intervened between the beginning 
and end of a suit (see Process) Mesn^ profits <ire profits 
derived from land whilst m wiongful possession, and may be 
claimed in damages for trespass either in a separate action or 
joined with an action lor the recovery of the land The plaintiff 
must prove that he has re-entered into possession, his title 
during the peiiod for which he claims, the fin t that the defendant 
has been in possession during that peiiod, and the amount of 
the mesne profits The amount recovered as mesne profits need 
not be limited to the rental value of the Imd, but may include 
a sum to cover such items as deterioration or reasonable costs of 
getting possession, &e 

MESOCEPHALIC, a term applied by anthropologists to those 
skulls which exhibit a cephalic index intermediate between the 
dolichocephalic and brachycephalu crania (see Craniometry) 
Taking the longer diameter of a skull, t e the one from front to 
back, as 100, mesoeephalic skulls are those of which the trans- 
verse diameter vanes between 75 to 80 

MESOMEDES of Crete, Greek lyric poet, who lived during 
the 2nd century ad He was a fieedman of the emperor 
Hadrian, on whose favourite Antinous he is said to have written 
a panegyric Iwo epigrams by him m the Greek anthology 
{Anthol pal xiv 63, xvi 323) and a hymn to Nemesis 
are extant The hymn is of special interest as preserving 
the ancient musical notation written over the text Two j 
other hyjnns — to the muse Calliope and to the sun — formerly | 
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assigned to Dionysius of Alexandria, have also been attributed 
to him 

Sec J F Bclleimann, Dte Hymnen des Dionysius und Mesomedes 
(1840), C cle I'm, Mustet scriptores graect (1899) S Reinach in 
Revue des Hudes grecques, ix (1896), Smdas, s v 

MESONERO ROMANOS, RAMON DE (1803-1882), Spanish 
prose- writer, was born at Madrid on the 19th of )uly 1803, and 
at an early age became interested in the history and topography 
of his native city His Manual de Madrid (1831) was published 
when literature was at a low ebb in Spain, but the author’s 
curious researches and direct style c harmed the public, and next 
year, in a review entitled Cartas espanola^, under the pseudonym 
of ‘‘ El Cunoso parlantc,” he began a scries of articles on the 
social life of the capital which weit subsequently collected and 
called [Panorama matritense (1835-1856) Mesonero Romanos 
was elected to the Spanish Academy in 1838 and, though he 
continued to write had somewhat outlived his fame when he 
issued his pleasing autobiography, Memonas de un setentdn, 
natural y vecino de Madrid (1880) He died at Madrid on the 
30th of April 1882, shuitly after the publication of hih Obras 
comphtas (8 vols , 4to, 1881) 

MESOPOTAMIA (MccjoTrora/Aia, SC ^vp/a, from 

middle, Trora/io? river), one of the Greek renderings of the earlier 
Semitic names lor the river-country that stretches 
c astward from northern maritime Syria The earliest 
appearance of i Semitic name ot this kind is in the last para- 
g»*aph of the biography of Alimose of el-Kab, the aged otfieer 
of Icthmosis (Ihutmose) I As early therefore «is the late r6th 
( entury B e the name Nahaiin (A Kryn) was in u^-e 1 hat the 
name was connected with nahar (1 river) was plain to some 
of the Egv ptian sc nbe s, who wrote the word with clc teirnmative 
for “ vv vtcr ” m iddilion to that for “ country ’ 

The scuhes how no suspition, however, of the name s being 
anything but a singular ^ Is it possible that a consciousness that 
the word was not a pluial can h ivc survived till the early Christian 
centuiies, when the Pargum of Onqelos (Onkclos) rendered Naharatni 
by the nver JCuphrates * (Pethor of Aram which on the 
Luphrate^ Dcut xxin 4 [5J) ^ The Naharin 01 \aharen of the 
f gyptian texts appears some five gcnciations later in the Canaanitie 
of tne Amaina letters m the form Nahnm('i), which would seem 
therefore to be the pronunciation th(ni ple^alent m Phoenicia 
(Gcbal) and Palestine (Jerusalem) About the oimi time Nahaiin 
(N h-ry n) is given as the noi thorn Ixumdary of 1 gypt’s domain 
(year 30 of Amenhotep or Aintnophis 111 ) over agunst Kush m 
the south (tomb of Khamhtt Bicastcd, Anc Rec 11 350) 

The origin of tht nunc is suggested by the I uphrates being 
called thu water of Nah inn,' — on the K unak stele more fully “ the 
w itei of the Great Bend {phr wr) of Nah inn (N h r n) " (Bicastcd, 
Anc Rec 11 2O5), 01 on the Constantinople obelisk simply the 

Gieat Bend of Nahaiin ' (lot cit note d) The precise mean 
mg of phr wr is not certain When Bieistcd lenders threat 
Bend" od the huphrates he i> probably thinking of the great 
sweep round between Bircjik Zeugma and Kakka Niccphonum 
W M Muller, on the other liand rendering hreislauf^ explains it 
of the Puphrates water system as a whole, thought of as encom- 
passing Nahann The Sea of the Great Bend would seem to be 
the sea fed by the north to south waters of Nahann, just as the 
Med itcrr mean ted by the south to-north waters of the Nile, is 
called the Great Circle (sn wr) 

For many ccntuiies after Amenophis IV the name cannot lie 
found The next occurrence is m Hebrew (Gen xxiv 10 — J), 
where the district from which a wile for Isaac is brought is called 
Arain-Naharaim Ihe diphthongal pronunciation of the termina- 
tion aim IS probably a much later development We should 
probably read something like Aram Nahanm The meaning is 
the Nahanm portion of the Aramaic speaking domain - Probably 
the author thought piimanly of the distnct of Hairin ’ borne 
genciations later Aram Nahanm is used of the distnct including 
Pethor, a town on the west bank of the Lupluates (Dcut xxiii 

1 The threefold n after Nahar m a stele of Persian or Greek 
times (healing of Beiitresh) is probably only the determinative 
for " watei " a fourth n being accidentally omitted (Buasted, 
Ancient Records^ 111 § 434) 

^ Cf Aram Damascus, winch means, the Damascus portion of 
the Aramaic domain, and hai Ephraim which means, the Ephraim 
portion of the (Israelitish) highlands — EV " Mount E'phraim " 

* Halfevy's suggestion that we are to look towards the HauiSn, 
and think of the nvers of Damascus h is not met with favour 

* Padan- Aram (Rev Vers better Paddan- Aram), Gen xxv 20, <S:c , 
rendered by the Septuagmt Mesopotamia of Syria," is obscure 
Paddan has been connected phonetically with Patin, west of the 
Euphrates, and explained by others as a synonym for Hartau 
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4 ^ D) The bynac version of the Old Testament (2nd cent, a d 
uses J^th Nahriii Ihis may or may not imply the belief that 
Nahrin is a plural Eventually that belief was general, as is proved 
by the substitution of the normal feminine plural (for the supposed 
masculine) in the alternative form Beth Nahrawatha (e g Wright, 
Lhron Joshua ^tyl §§ 49, 50) BCth is probably the Synac equiva- 
lent of the Assyrian Bit as in Bit-Adini (see beloi\, § s, viii ), as is 
shown by such names as B$th Arbayc, distiict 01 Arabians, 
B6th Armdyfi, ilistnct of Aramaeans Ihe Pavapotamia of 
btraboxvi 2, ii, would be a suit iblc Greek equivnU nt Mesopotaim i 
seems to imply the view that btth is the preposition ' amid,^ which 
has the sime form,^ but need not imply the meaning between,' 
that IS, the idea that there were precisely two iiveis Jhere is 
evidence of the use of this form a'^ early as the Septuagmt transla- 
tion ol the Pentiteuch (3rd cent b e ) It is natural to suppose 
it was adopted by the Greeks who iccompanied Alexander s cxpcdi 
tion Xenophon does not use it 

As early as the time of 1 phricin (d a d ^73) the use of the 
bynac G&zirtha^ island, had come m, and over a century eailier 
Philostratus re|>orted (life of Apollonius, 1 20) that the \rabs 
designated Mesopotamia as an island ^ I his term in the foim 
al-Ga^tra became, and still is, the usual Arabic name 

The absence ol any equivalent names in Babylonian or Assyrian 
dueuments is noteworthy ,** cspceially as thf Babylonians sjxike 
of the ‘ Sea Country ' (mat 1 dmtim) Ihc name was not dis 
tinetive enough from the point of view of Babylonia, vvluch belonged 
to the same water system figlath pileser I (Octagon Prism 
6, 40, 42 seij ) sums up the results of the milit iry operations of his ' 
hrst live years is reaching from the Lower /ab Paviera to the 
Euphrates Rivieri (ebtrtan PuvaiUy well rendered X^arapotamia 
by Wmckler ’*) and Hatte land but this is obviously not a proper 
name m the same sense as N ihann ^ That probably originated 
in the maritime district of Syria 

Whilst the names we have mentioneel arc derived from physical j 
geography, tliere arc related names tin meaning and origin ol 
which art not sei clear rcthmosis III is said, in a tomb whieh 
coiitiins a picture of the thief of Khcta, to have ‘ overthrown 
tile lands of My tn (Breasted, Anc Rec 11 § 773), which lands 
arc mditioned also m his hymn of victory (EJreastcd, Anc Rec 
n ^ b59) Amenophis II receives tribute from the chiefs of 
My-tn (Breasted^ Anc Ret 11 § 604) fn the bilingual llittitc 
insciiption of lanjudimme the land is called the 1 ind of the 
city of Mctan," just as in the Hittite doeuments the Hittit( country 
in \sia Minor is called ‘ the land of tlic city of Khatti Metan 
IS clearly the same as Mitanni, over ag unst Kliatti, menliuiicd 
eg by Tiglath pilescr I (vi 63), v\hich is the same is Mitmni, 
several letteis from v\hich ire in the Amarna collection Since \ 
Mitanni princess of these letters is called in Egyptian seirabs a 
princess of Naharin, it is clear tint Mitanni and Nahann ire more 
or less equivalent, whilst m the Amarni Icttcis even Tushratta, 
the king of Mitanni, seems to use in the sime way the name Khani 
galbat A shorter form of tins name is Khani, which it is difficult 
not to connect with Khaiia, the capital of which at one time was 
Tirqa, on the Euphrates below the Khabur (sec § 4) The slowly 
iceumulatmg data have not yet in ide it possible to determine 
precisely the probably vaiying relitions of these various names 
The greit astrological wo k uses a b rm of still wider signification, 
bubartu, eventually Sun (wntten Su Edin see csjiccially Wmeklcr s 
discussion in Or lit /eit , 1907) This represented one of the 
four quarters of the woild in the early Babylonian view, the other 
three being Akkad (i e Babylonia) in the north, Elam in the 

south ' and Amurru in the “ west ' It appears to have denoted 
the territory above Babylonia stretching from Anshan in the south- 
east north westwards, acioss the Tigris I uphrates district, indc 
finitely towards Asii Minor \t an early time it seems to have , 
formed along with Anshan a distinct kingdom 

Strabo (xvi 746) makes the south limit of Mesopotamia the 
Median wall, Pliny (v 24 21) seems to extend it to the Persian 
extent Latin term naturally vuied in meaning 

^ with the changing extent of Roman authority For 

example, under Trajan Mesopotamia reached the gulf and was 
bounded by Assyria and Armenia In modern times it is often 

* There may be further evidence of thi prevalence of the inter j 
pretation ‘ amid " if the difficult baindth athrawdtha of Curcton, | 
Anc Syr Doc p 112, 1 21, is correctly rendered in Payne Smith, | 
Thesaurus Syr 469, “ Mese)potamia,' and if we may assume i | 
reading Nahrawatha for Athrawdtha 

^ Compare the use of the adjective, Ephr Op Gr 11 405 (cf 
D O 1 145, 168, 169), and the noun, P 0 u 108, 109 

*^esopotamian personal names like Nahara-au occur (cf 
JoA^, Deeds and Documents^ m 127) but these may be connected 
divine name Nachor 

vorderas Gesch 34, on the meaning see Alt orient 

, ^iPHlKxns worth considenng, however, whether ehtr nan (sec 
)dhni()fj^syr Doomsday Book, 69 Winckler, Altor Forsch 212 
Homm^, Anc Heb Trad , index) is not %n origin practically a 
Begrtlff equivalent^to Nahann 


used for the whole Euphrates-Tigns country That would pro- 
vide a useful name for an important geographical unit, but is 
too misleading In view of historical and geographical facts 
there is much to be said for applying the name Mesopotamia 
to the country drained by the Khabur, the Belikh, and the part 
of the Euphrates connected therewith It would thus include 
the country lying between Babylonia on the south and the 
Armenian laurus highlands on the north, the maritime Syrian 
distnct on the west, and Assyria proper on the east That is 
practically the sense in which it is treated in this article ^ We 
may begin, however, with the definition of Jezlra by the Arabic 
geographers, who take it as representing the central part of 
the Euphrates- Tigris system, the part, namely, lying between 
the alluvial plains in the south and the mountainous country in 
tne north Measured on the Euphrates, this would be from the 
place where the river, having bored its way through the rocks, 
issues on to the high plain a little above Samsat (Samosata) 
only 1500 ft above the sea, to somewhere about Hit (ls=tld), 
where, probably less than 150 ft above the sea, it begins to 
mike Its way through the alluvial deposits of the last few 
millenniums In these 750 m it has descended less than 1400 ft 
Measured on the Tigris Mesopotamia ^\ould stretch from some- 
where between Jezlret-ibn- Omar and M6:5iil to somewhere below 
1 ekrit 

In the tract defined, physical changes unconnected with 
civilization have betn slight as compared with those in Baby- 
lonia, the two great rivers, having cut themselves deep channels, 
could not shift their courses far 

I Natural Divisions — The streteW from Simsfif and Jezlret ibn- 
Omar to the illuvial plain seems to divide itself naturally mto 
three parallel btlts, highland watershed district, un 

dulaling plains and stcppi (i) The Taurus foothill } 

barrier that shuts off the cast to west course of the I uphrates and 
Tigris culminates centrally in the rilgge<l volcanic Kaiaja Dagh 
(6070 ft) which blocks the gap bctwein the two rivci-) continued 
eastwards by the mount unous district of I Or Abdm (the modern 
capital Midyat is at a htight of 3500 ft) and wcstwirds by the 
elevated tiact that stnds down southwaids the promontory of 
J Icktek (c 1950 ft) (2) At the line wheie this east to west 
wall (nds begins the sca of undulating plains where there is enough 
ram for abundint wheat and bailey (3) Trom the alluvial flats 
upwards toward these undulating plains is an txlensive stretch 
ol steppe land almost destitute of lam Not fai above the Innsi 
tion from the bairtn steppe is 1 second mountain wall (125 in 
between extremities) roughly ]mrallel with the first, consisting of 
the binjS-r chiin (iboiit 3000 ft , limestone, 50 m long, 7 m broad), 
continued westwards after a marshy bicak by the voleame Ttll 
Kokab (basalt, about 1 500 ft ), and then the Vbd al Aziz ran,^e 
(limestone), veering upwards towirds its wcslcin end as if to meet 
the Tektele promontory fiom the north 

II Drainage —The water system is thus detennincd West of 
Tcktek drains into the Btlikh, cast of lektek into the Khabur 
All this diainage, collecttd into two rivers, the Belikh and the 
Khabur, is towards the left bank of the I iij:)hratcs fni the Meso 
pitnmian watershed seems to be only some 15 m or less from the 
Tigris until, south of the binjar iang(, it lies farthei west, and the 
lharthar river is possible The Belikh (Bahch, Bileehas, BaAWoy ”) » 
a stream some ,0 ft wide, has its mam souret some 50 m north 
m the *Ain Khalil ai Kahman, but receives also the waters of the 
united N ihr al Kut (m its upper course formerly the Daisan, 
SvlpToy) from Edessa and Kopru Dagh, and the Jullab from 
Tektck Dagh about as much ferther north I he Khabur (Chabur, 
Chab6ras”), 80-100 ft wide, bcfoie its last 40 m n leh in a south 
west dine tion, h is a 70 m re ich due north and south from Tell 
Kokab (about 1300 ft ), near which arc united the Jaghjagh (earlier, 
Hirmas, 20 ft in width), which has come 50 in from Nasibm m the 
north east, hnngmg with it the watirs of the many streams from 
the Tflr Abdm highlands, the north Awij, which at certain seasons 
brings much water due south from Mardin and the m iin stream 
of the Khabflr, which has come Oo m from Has al 'Am m the north- 
west, after flowing 50 m by way of Weranshahr from Karaja Dagh 
in the north The Tharthar (Assynan Tartar, m Tukulti Ninib II 's 
inscription) begins in the Sinjar range and runs southwards, to 
lose itself in the desert a little above the latitude of Hit So it 
was two generations before Ahab (Annates de Tukulti Ntntp, V 
Scheil, 1909) The Arabian geographers represent the Tharthar as 
connected at its upper end (by a canal ^) with the Khabur system 


® Tn general the Tigris is considered to belong to Assyna or Baby- 
lonia and all west of the Euphrates to Arabia or Syna 
^ C f Ritter, Erdkunde, v 25o-*253 
** Ibid xi 253-265 
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in Chafacter of Surface * — (i) The tract between the liehkh and 
the Euphrates is in its middle section exceedingly Icrtile, as is 
implied m the name Anthemusia, and according to v Oppcnhcim 
(Z d Gesellsch f Lrdhundey 36, 1901, p 80) the same is true of the 
southern portion also I he plain extending from Urfa to a dozen 
milts below llarrAu lias a nth icd-brown humus derived from the 
Nimrud D^gh cast of Ldessi (2) I he rolling plains north of the 
Abd al Aziz Sinjar mountiin wall are interstclcd by the many 
streams of the Khabur system (the Arab geogripher Mustaufi 
speaks of 300 feeders), which under favourable pohticdi and adimni 
strative conditions would produce a marked fciUlity At Nasibin 
(Nisibis) nee is eultivitca with success (5) The country south 
of the mountain range is steppe land, impcifcctly known, and of 
little use except for nomadic tribes, apart from the banks of 
the nvers (on which sec Euphrates, Tigris) it consists 
mainly of grey dreary fiats coveicd witli sclemte, and a littli Ixlow 
the surface, gypsum Bitumen is found it Hit, whence perhaps 
its name (Babytoman Id m lukulti Nimb II \ inscription refernd 
to above), anfl mar the Tigris ^ 

IV Climate ^ — Mesoixitainia combines strong contrasts of climate, 
and is a connecting hnk between the mount iia region of wesUrn 
Asia and the iksert of Arabia At Dei ez /or, for example, the 
heat is intense (i) In tin steppe, during the sandstorms which 
frequently blow from the West Arabian desert the temperature 
may rise to 122"* b On the other hand, in winter the warm 
cuircnts coming in from the Pcisian Gull being met to a large cx* 
tent by noithcrly cuirents from the snow-covered tiacts of Armenia, 
are condensed down on to the plain and discharge moisture enough 
to cover the gravel steppes with spring hcibage (2) In the higher 
plains, m mid winter, since the high tempcratuie air from the gulf 
is diawn up the valleys of the Euphrates and the ligns there may 
be, e g 3 it Mosul, a damj) mildness ' In spring the grass on the 
rolling plains is soon parched So when the hot sandstorms blow 
in the lower stepjie the scorching heat is carru d right up to the foot 
of the mountains On the other hand, since the spuis of the 
Taurus bring the winter cold a long w ly south, and the cold inei eases 
from wtst to cast as we leave the mild coast ol the Mediterranean, 
far down into the Mt soixitainian plan the influence of tht snow 
covered ridges can be felt, and m the higher parts of the plain snow 
and ice are not infrequent and although there is no pniit of sulficicnt 
altitude to retain snow foi long, the tempciature may fall as low 
as 14° b , espeeially if the cold noith winds aic blowing 

The cycle ot vegetation begins in November Tht hr^t winter 
rains clothe the plain with verduie, and by the beginning of the 
year various buUxiiis plants are in bloom d he full summer develop- 
ment IS reached in June By the end of August everything is 
buiiiL up August and September are the low water months m the 
nvers, Maich to May the time of flood 

V Flora*- (i) Botanic il lists have betti published by von 
Oppenhcmi (Vom Mittelmecr zum Persischen Col/, 11 373-388) of 
a colitetion made in 1893 eoiiLaming 43 tntnes for Mesopotamia 
and by L Ht rzfeld {Herbaraiifnahniun aus KcU'at U Ai>:yur, 
in Feiheft If zur Or I it Ztit^ 190S pp 29-37) of a collection madt 
in 1903-1905 in the neighlxiurhood of Assur, containing 181 entries 
(2) i he following aie among the more nnjx^rtant products of the 
cential zone of Mesu}x>tamid wheat, baiky, riec {t g at baiuj, 
the Khibur), millet, sesemum (for oil, instead of olive), duia {Holcus 
sorghum said T I h tolar) lentils p( is, beans vetclus cotton, hemp, 
safflower, tobacco Medteago saliva (for horses) cucumber, melons, 
water-melons, figs (those of binjar famed for sweetness), elates 
(below, Ana and leknl) a few tiuibci trees pUne and white 
poplar (by streams), willow and sumach (by the Euphrates) The 
siehs of ivaraja Dagh, J Abd el A/iz and Sinjlr jn wooded, 
but not now the neighbourhood of Nisibis (3) In the stejipe the 
vegetation is that which prevails in similar soil from Central Asia 
to Algeria but many of the arborescent jilanU that grow in the 
rockier and more irregular plateaux of western Asi i, and especially 
of Persii, have been reported as missing Endless masses of tall 
weeds, belonging to \ few species cover the face of th( country — 
large Cructferae^ Cynareae and Umhelliftrae large quantities 
of liquonee (Clycyrrhtza glabra and echinaia) and Lagonychxum, 
and tlie white ears of the Imptraia In autumn the withered 
weeds arc tom up by the wmcl md driven imnunsc distances 

vi hauna ^ — The following abound wild swine, hyaena, jackal, 
cheetah, fox gazelle (in herds), antelojie species (in the steppe) 
jerlxia, mole, porcupine, and especially the eoimnon Europe in rat 
(in the desert), bat, long-haired desert hare The following are 
rare wild ass beaver, said to have been obsc rved on the Euplu ates 
wolf among others a variety of blick wolf {C ants lycaon), said to 
bo found in the plains, lion, said to roam as far as the Khibiir 
On the Euphrates are the following vulture, owl, raven See , 
also the falcon (Ttnnanculus alaudartus), traineu to hunt Among 
game buds are wild duck and goose, partridge, francohn, some' 
kinds of dove, and in the steppe the buzzard Ihe ostrich seems 
almost to have disappeared Large tortoises abound, and, in the 
Ain el Ariis pool, fresh-water turtles and carp Of domestic 


1 Bitter, Erdkunde, xi 493-498 
^ See Geog Journ lx 528-532 (with maj)) 

» Ritter, XI 498-499 * Ibid xi ^99-^02 ® Ibid xi 502-510 


animals in the steppe the fust place belongs to the camel next 
come goat and siieep (not the ordinary iat tailed variety). Un- 
common buflalo IS often k^t by the Arabs and the Turkomans 
on the Euphrates and the Tigris, on the Euphrates is found the 
Indian zebu 

vu Towns ^ — Iht towns that have survived are on the nvers 
Such are Sams5.^ (see Sxmc/saxv), Rakka (Niccphonum) above the 
mouth of the Belikh, Der ez /Or, i using town on the right bank, 
where there is (since 1897) i stone bridge, Ana (on an island see 
Ana), Hit {Is, Bab Id), on tlie Euphrates, Jeziret ibn Omar, 
Mo ul {q V ), Tekrit, on llic Tigiis , LcUssa {qv ), Harrau {q v ), on 
confliK nth of the BHikh Vuan^jhthi (Tela), Kasa( Ain (Rlu eni), 
Mardm (half-way up the mountain wall), and Nasibm (Assyr 
Nasibina, Nisibis), on confluents of 1h( Khlbur SinjSr (Singun) 
on the llnrthar Villages are moie numcious than has often been 
supposed Von Opixiiheim eouiitod in the di'^tiiet west ol Edessa 
and Hairan, m a stretch ol two days inaieh, 300 flourishing villages 

'Vt one turn, howcvei, Mesopotamia was teeming with life iht 
lines of the nvers ire marked at frequent mtervals by the rums of 
flounshmg towns of Assyrian, Roman and Ciiiphate times Such 
are Birejik, Jerablus, lell AJjimar, at eii-Najm, Blhs, ijCirkisiyl 
(Qaiqisiya, Cireesium), on the hupliratcs, KuyunjiK, Nimrud 
on the Tigiis, Khors1.b5.d on a small tributary Aib^n, lell KhaJ if 
on the Khabur Ihe interesting oasis town el Hadr (Hatra) is 
near the Thaitha.r Excavation has hardly begun Ihe country 
IS covered with countless mounds {tells), each ot which maiks the 
siti of a town Ihe docuiiunts from the ancient lirqa said to 
have been found at Ishlra, i ft w miks below Kaikisiyl, aie re'fciied 
to below 4) At Anaz (— Dur of ligl ithjnleser IV ) was found 
in 1901 a slab (Uognon, Inscript sim de la Syne, Elite xxvi No 59) 
witli a bas relief and an mscriution of the governor ot Dui, Mushczib 
bhamash ^ The sttle referreJ to below (^ 7, end) as being piobablv*^ 
Nabonulus's was found in some 15-20' W of l^ski Han in, 

a little nearer to it than to Hmein, which is west of Fski H irrdn 
an hour and a hilf northeast of the ruins of Harr3,n Parts 
ol Mesopotamia have probably always harbonreel wandenng tribes 
1 X letly how far the mlervemiig lands be yon i reach of the streams 
h ive done so it is diflieult to make out 1 1 iscr [Short Cut to India, 
p 131) insists that m the undnl itmg plains the direct rainfall is 
quite suifieient for agrieultur il purjioses 

via Political Divisions — On the wiiole the natural he of the 
country has been ri fleeted in the pohtie iJ divisions, which have 
of coursi vaiicd in dtliil We only mention some of those most 
often occurring In the prt Persian penod besides those leferred 
to elsewhere, wo may cite K ishyaii (TQi Abdin), Guzanu (Gozan 
of 2 Kings xvn 0, m the Khabur district) J3it Adim (Osroene), 
Kummuii (noith-west comer and beyond) in tlie Roman period, 
Osioine iqv), Mygdoni i (in the oast), nnd m byriic usage Beth 
\rbiye (between Nisibis and MiVul) in the Arab pciiod, Diarbekr 
(Tin *Abdin), Diii Rtbia (Mygdoiiia) Di3,r Murlar (Osroene) 

IX Toads ^ -The roiiti s of eommunieation have probably changed 
little 111 the list 5000 years It has not yet boeii jirovcd that 
I dessa is an aiuient city (see Fdessx § 2) but it probibly was 
and its neighboui Harran, the towir of which can be sc( n from it, 
bears a mmo which seems to indicate its position as a highway 
eentie (i) An obvious series ot louhs followed the course of tlie 
rivers irom Thapsacus (Dibse) down the Lujiliratco from Jeziret 
ilin Omar down the Tigris, from Cireesium up the Khabur Iht 
1 uphrates was crossed at Binjik (lil Baisip q or Jcriblus (Car 
chemish ?), or Tell Ahmar (unidentihcd), or Ihapsacus^'^ (2) 
Probably the modern route from Simosita eastwards behind the 
Karaj i High to Diar))ekr \ as also well known Ihc same is doubt 
less flue of the route fmm Osroene by R3.s il Ain and Nasibin, 
and that by Vcrinshehi and MardTn to the iigris About other 
cross ro ids such is those^ from H irr in to lell bhadd&da on the 
lower Khabui, or from Ana by al-y.adr to Mosul it is diflicult 
to say 

Functionally, Mesopotamia is the domiin that lies between 
Babylonia and the related trans-Tigns distrn Is on the one hand, 
and the west Asian districts of Maritime byna and tustoryt 
Asia Minor on the other Its position has given it a Eariieet 
long, complicated and exciting history The great 
livers, in later times theoretically regarded as its boundaries, 
have never really been barriers (cf eg Winrkler, Altonent 
P orschungen, lu 3^8), whence the vagueness of the geographical 
terminology m all times Its position, along with its diaiacter, 
has prevented it often or long, if ever, playing a really indepea- 
dent part 

Who the earliest mhabitants of Mesopotamia in approximately 
historical times were is not yet clear It is possible that its 

* Ritter, Erdkunde, x\ 279-492 

’ For the interprotatioa cf Or Lit Zexi xi 242-24 1 

* On the interpretation sec P Dhormc, Rev Thbl (Jan 1908) 

Ritter, Erdkunde xi 265-278 

On these and other crossing place®, see Hitter, Erdkunde, x 
959-1004 
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connexion with the north, and Asia Minor, goes back to a very 
early date It may be that some of the early north Babylonian 
kingdoms, such as Kish, extended control thither The earliest 
Babylonian monarch of whose presence in Mesopotamia there is 
positive evidence is Lugalzaggisi (before 2500 b c ), who claims, 
with the help of En~lil, to have led his countless host victorious 
to the Mediterranean His empire, if he founded one, was 
before long eclipsed, however, by the rising power of the Semites 
Excavation in Mesopotamia may in time cast^ some light on the 
questions whether the Semites really reached Babylonia by way 
of Mesopotamia,^ when, and whom ttiey found there, and 
whether they partly settled there by the way Whether 
Sharru-<jl, Manishtusu and Remush (often (ailed Uru-mush) 
really preceded, and to some extent anticipated, “ Sargon,*’ t e 
Shargani-sham, as L W King now - plausibly argues, is not 
certain, nor whether the 32 kings who revolted and were con- 
quered by Manishtusu, as we now learn, were by the Mediter- 
ranean, as Winckler argued, or by the Persian Gulf, as Kmg 
holds That Sargon was or became supreme in Mesopotamia 
cannot be doubted, since there is contemporary evidence that 
he conquered Amurrii The three versions of the proceedings 
of Sargon (Sharru-GI-NA) in Sun leave us in doubt what really 
happened As he must have asserted himself in Mesopotamia 
before he advanced into the maritime (district (and perhaps 
beyond see Sargon), what is referred to in the Omens and the 
Chronule 26,472 may be, as Winckler argued {Or Lit -Zeit 1907, 
col 296), an immigration of new elements into Sun— in that 
case perhaps one of the earl> representatives ol the “ Ilittitc ” 
group According to the Omens text Sarcon seems to have 
settled colonies in Sun, and suggestions of an anticipation of 
the later Assyrian policy of transportation have been found 
by King {op at ) under the rulers of this time, and there are 
evidences of lively intercommunK ation Mesopotamia certainly 
felt the Sumero-Baby Ionian civilization early It was from the 
special type of cuneiform developed there, apparently, that the 
later Assyrian forms were derived (Winckler, Altorient horsch 
1 86 seq ) What the “ revolt of all lands ’’ ascribed to the later 
part of Sargon’s reign means is not yet dear, but he or his son 
quickly suppressed it Mesopotamia would naturally share m 
the wide trade relations of the time, probably reaching as far as 
Egypt The importance of Harran was doubtless due not only 
to Its fame as a seat of the Moon-god Sin, honoured also ivest of 
the Euphrates, and to its political position, but also to its trade 
relations Contemporary records of sales of slaves from Amurru 
are known ' 

When the Semitic settlers of the age of Sargon, whom it is now 
common with some justice to call Akkadians (see Sumer), had 
become thoroughly merged in the population, there appeared a 
new immigrant element, the Amurru, whose advance as far as 
Babylonia is to be traced in the troubled history of the post- 
Gudean period, out of the confusion of which there ultimately 
emerged the Khammurabi dynasty lhat the Amurru passed 
through Mesopotamia, and that some remained, seems most 
probable Iheir god Dagan had a temple at Tirqa (near 
Tsh&ra, a little below C ircesium), the capital of Khana (several 
kings of whi( h we now know by name), probably taking the pla( e 
of an earlier deity At Tirqa they had month names of a peculiar 
type It IS not improbable that the incorporation of this 
Mesopotamian kingdom with Babylon was the work of Kham- 
murabi himself 

Not quite so successful eventually was the similar enterprise 
farther north at Asshur [or Assiir {q v )] on the east margin of 
Mesopotamia, although we do not know the immediate outcome 
of the struggle between Asshur and the fiist Babylonian king, 
Sumu-abi Possibly the rulers of Babylon had a freer hand in a 
city that they apparently raised to a dominant position than the 
Semitic rulers of Asshur, who seem to have succeeded to men of 
the stock which we have hitherto called Mitanni, if we may judge 

^ On the theory that it was climatic changes in Arabia that drove 
the Semites to seek new homes along the route mentioned above, 
‘■ee L W King, History of Sumer and Akkad (1910), which appeared 
after this article was written 

^ Sec the preceding note 


from the names of Ushpia who, according to Shalmaneser I 
and Esarhaddon, built the temple, and Kikia who, according 
to Ashur-rem-nisheshu, built the city wall The considerable 
number of such names already found m First Dynasty records 
seems to show that people of this race were to be found at home 
as far south as Babylonia Whether they were really called 
Shubaru, as Ungnad suggests, we may know later 
When Khammurabds fifth successor saw the fall of the Amorite 
dynasty in consequence of an inroad of “ Hittites,” these may 
have been Mesopotamian Shubaru-Mitanni , but 
they may, as Ungnad suggests, represent rather an- rlmoi. 
cestors of the Hittites of later times It is difhcult 
in any case not to connect with this catastrophe the carrying 
away to Khani of the Marduk statue afterwards recovereci by 
Agum, one of the earlier kings of the Kassite dynasty Whether 
Hittites were still re&ident at Khana we do not know Ihe 
earlier Kassite kings of Babylon still maintained the Amorite 
claim to “ the four quarters ”, but it is improbable that there 
was much force behind the claim, although we have a document 
from Khana dated under Kashtiliash It is just as uncertain 
how long Asshur remained under the Babylonian suzerainty 
of which there is evidence in the time of Khammurabi, and what 
the relation of Asshur to western Mesopotamia was under the 
early kings whose names have lately been recovered All these 
matters will no doubt be cleared up when more of the many 
tells of Mesopotamia are excavated Only two have been 
touched *Arban on the Khabur, where remains ot a palace of 
uncertain date, among other things an XVIII dynasty scarab, 
were found by Layard in 1851, and Tell Khalaf, where the cem- 
fluents join, and lemains of the palace of a certain Kapar, son 
of Hanpan of ‘‘ Ilittite ” affinities but uncertain date, were 
found by von Oppenheim in 1899 lotig inscription of a 
certain Shamshi-Adad [Samsi-HadadJ, extruts from which are 
quoted by Dchtzsch {Miit d Deutsch Or -Gesellschaft, No 21, 
p 50), unfoitunately cannot be dated exai tly, or with certainty 
even approximately, but if Delitzschand Ed Meytr are right, it 
belongs to a time not many generations after Agum raovered 
the Marduk statue Shamshi-Adad’s claims extend over the 
land between the Tigris and the Euphrates, and he says that he 
erected memorials of himself on the shore of the Great Sea 
The mystery of the Ilyksos has not yet been solved, but it 
is not impossible that they had relations with Mesopotamia 
After they had been driven out of Egypt {q v ), when Ahmosc, the 
officer of Tethmosis (Ihutmose) I , mentions Naharin (late 16th 
century), he does not say anything about tne inhabitants He 
seems to imply, however, that there was more than one state 
The first mention of Mitanni, as we saw, is under Tethmosis 
III , who clearly crossed the Euphrates It is at least possible 
that common enmity to Mitanni led to a treaty with Assyria 
(undei Ashur-nadm-akhe) ^ Victorious expeditions into Naharin 
are claimed for Amcnophis If, lethmosis IV and Amenophis 
III The Egyptian references are too contemptuous to name the 
rulcis, but Shaushatar may have begun his reign during the life- 
time of Tethmosis III , and from cuneiform sources we know 
the names of six other Mitanni rulers As they all bear Aryan 
names, and m some of their treaties appear Aryan deities 
(Indra, Varuna, Mithra, &c ), it is c lear that Mesopotamia had 
now a further new element m its population, bearing apparently 
the name Kharri ® Many of the dynasts in North Syria and 
Palestine in the time of Tushratta bear names of the same type 
The most natural explanation is that Aryans had made their way 
into the highlands east of Assyria, and thence bands had pene- 
trated into Mesopotamia, peacefully or otherwise, and then, like 
the Turks in the days of the Caliphate, founded dynasties The 
language of the Mitanni state, however, was neither Aryan nor 
Semitic, and may very well be that of the mysterious Hittite 
hieroglyphic inscriptions (s<ie Hittites) Mitanni was one of the 
great powers, alongside of Egypt and Babylonia, able to send to 
Egypt the Ninevite Tshtar, and at this time, as much as at any 
® Ungnad, Beitr z Assyr VI v 13 

^ Sec e g B Schnabel, Stud z bah -ass Chron p 25 (1908) 

® Winckler has identified the Kharri with the Aryans, to whom he 
assigns a state in Armenia (Or Lit Zed July 1910) 
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Other, we must think of common political relations binding the 
districts east and west of the Euphrates I he king mentioned 
above (Shaushatar) conquered Asshur (Assur), and Ass>ria 
remained subordinate to Mitanni till near tlie middle of the 14th 
century, when, on the death of Fushratta, it overthrew Mitanni 
with the help of Alshe, a north Mesopotamian state, the allies 
dividing the territory between them The Hittite king’s inter- 
ference restored the Mitannite state as a protectorate, but with 
a smaller territory, probably in the north-west, where it may have 
survived long 

Assyria wa<^ now free, and Ashur-uliillit [Assur-> uballidh 
acc to Sayce] knew how to make use of his opportunities, and, in 
the words of his grc«it grandson, “ broke up the forces of the 
widespread Shubari ” {AKA, p 7, 1 32 seq ) Knowing what we 
know of the colonizing power of the Assyrian^, we may assume 
that among the “ Mitanni ” and other elements in the Mesopo- 
tamian population there would now be an increase of people of 
“ Assy nan ” origin On the tangled politics of this period, 
especially Mesopotamia’s relations with the north-west, the 
Boghaz-Keui documents may be expected to throw a great tleal of 
light We know already a little more of the chequered history of 
the Amorites in the Nahann district, beset by great powers on 
three sides When Mitanni fell Babylon no doubt adhered to 
its older claims on Mesopotamia, but the Kassite kings could do 
little to contest the advance of Assyria, although several rectifica- 
tions of the bound iry between their spheres arc repented 

Mitanni ’s fall, however, had openecl the way for others also 
Hence when Ashur-uballit’s grandson, Arik-den-ili (written 
ArMmaeans carried on the work of enforcing Assyria’s 

claim to the heirship of Mitanni, he is described as 
conquering the warriors ^ (?) of the Akhlamc and the Suti The 
references to these people, who practically make their first 
appearance m the Amarna correspondence,^ show that they 
were unsettled bands who took aclvantage of the loosening of 
authority to introduce themselves into various parts of the 
(ountry, in this case Mesopotamia Gradually settlements 
were made, the names of many of which are given by the various 
Assyrian kings who had at one time or another to assert or 
reassert supremacy over tliem — su(h as Chindanu, Laqe, Su^i 
along the South Euphrates boundary of Mesopotamia, and various 
districts bearing names compounded with Bit — settlement 
(see above), such as Bit-Adini (nearly equal the later Osroene, 
see Edfssa), or Bit- 7 amani in the north near Diarbekr 
The spedfit name Aiamaean first appeirs in the annals of 
Tiglatn-pilescr 1 , unless we identify the Arimi of Shalmaneser I 
in Tur ‘Abdin with theAramu,^ but the name may probably 
with fitness be applied to a very large number of the communities 
mentioned from time to time Their position in Mesopotamia 
must have been very like that of the Shammar at the present 
time (see ad fin ) As they gradually adopted settled life in 
various parts of the country the use of Aramaic spread more 
and more (see below, Persians ’ ) 

Meanwhile Mesopotamia continued to be crossed and re- 
crossed by the endless marches of the Assyrian kings (such as 
Adad-mrari, Shalmaneser I and his son), building 
rebuilding the Assyrian empire (see Babylonia 
AND Assyria), and eventually pushing their ton- 
(|uests towards Asia Minor at the expense of the Hittite domain 
If, on the fall of the Kassites, Nebuchadrezzar I established 
more direct relations between Mesopotamia and Babylon, his 
work was presently undone by the vigorous campaigns of 
Tiglath-pileser I , who seems to have even won Egypt’s sanctio 1 of 
his succession to the Hittite claims The newly recovered (1909) 
tablet of Tukulti-Ninib, the grandfather of Shalmaneser II , 
IS interesting from its account of an expedition down the 
course of the Tharthar to Hit = Id (nver and town now first 
mentioned in cuneiform sources) and up the Euphrates to the 
Khabur district 

1 See M Streck, Zett Assyr , 18, 157 

* On a wrongly supposed much earlier occurrence of the name 
Achlamu, see iuio, vi J93 n 3 

* So for example A Sanda, Die Aramder, 5 (1902) 


Now that Mesopotamia had passed out of the hands of 
Babylon, all that the later kings could do was to encourage local 
Mesopotamian rulers in their desire for independence (Nabu- 
apluiddin) These were convinced that Assyria was master, 
but refused their tribute when they thought they dared To 
thoroughly overpower the troublesome Bit-Adini (see above, 
^ 3,viii ), which bad naturally been aided by the states west of 
the Euphrates, Shalmaneser II (860 825) settled Assyrims in 
their midst Harran was one of the few places that remained 
on his side during the great insurrection that darkened his last 
days Similai ly the province of Guzanu (He b Gozan, Vav^aviris), 
on the Kahbur, held with the capital AssUur in the insurrection 
that occurred in 763 (the year of the eclipse), when evidently 
some one (an Adad-nirari ?) wore the c rown, at least for a time 
Harran was clearly closely associated with Asshur in the rights 
and institutions that were the subject of so much party struggle 
in the new Assyrian empire that began with Tiglath-piIeser IV 
(see Babylonia and Assyria) Whe n the policy of transporting 
people from one pait of the empire to another was developed, 
new elements were introduced into Mesopotamia, amongst them 
Israelites, of whom perhaps traces have been found in the neigh- 
bourhood of Harran at Kannu’ ^ Ihese new elements may have 
been more organically attached to the Assyrian state as such 
than the older inhabitants, to whom the affairs of state at 
Nineveh would be of little interest On the conditions at 
Harran some light is thrown bv the census partly preserved m 
Ashurbanipal’s library ^ The governors of several Mesopota- 
mian cities, such as Nasibin, Amid, took their turn as eponyms, 
but this would not have much significance for the people 
Hence even the fall of Nineveh (607 b c ), apart from what such 
cities in Mesopotamia as held by its last kings suffered through 
the invasH n, lirst perhaps of Nabopolassar, who in 609 b c 
claims to be lord of Shubaru and then of the Medes, would be a 
matter of comparative indifference tribute paid to Babvlon was 
just as hard to find as if it were going to Nineveh Necho did 
not succeed, like his great XVlIIth dynasty predecessor, in 
(TOssing the Euphrates He was defeated by Nebuchadrezzar 
at Caichemish (60^ b c ), and Mesopotamia was confirmed to 
Babylon Its troubles began again shortly after Nebu( hadrezzar s 
death, the Medes seized Mesopotamia and besieged Harran 
Before long, however, the overthrow of Astyages by Cyrus 
cleared Mesopotamia, and Nabonidus (Nabu-naid) was able, 
drawing on the resources of the whole of Syria for the purpose, 
to restore the famous temple of Sin at Harbin, where a few 
years later he erected in memory of his mother, who seems 
to ha\e been a priestess there, the stele published in 1907 by 
Pognon 

The fragmentarv nature of the records does not enable us to 
follow the steps by which Cyrus became master of Mesopotamia, 
m which he probably met with little or no resistance p^rMimas 
How much of Mesopotamia was involved in the 
revolt of what the Persian inscription (alls Assyria (Athur) is 
not clear Nor does it appear with certainty to which of the 
twenty satrapies into which, according to Herodotus, the 
Persian empire was di\ided, Mesopotamia belonged, probably 
It was included in * 4 bar nahdra The fa(t is, we have no infor- 
mation from native sources ® Ihe probability is that conditions 
remained very much what the\ hid been, except that the policy 
of transportation was not continued Ihe satraps and other 
high officials would naturally be of Persian extraction, but local 
affairs were probably managed in the old way, and there was 
no important shift of population The large Aramaic infusion 
had by this time been merged in the general body of the people^ 
These s^^ttlers doubtless influenced the “ Assyrian ” language, “ 
but gradually, espe( lally in the west, their own language more 

** S Schiflcr, hethnschrifthche Sputen der rn der zweiten Hdlfte 
des 8 Jahrhunderts von den Assyrern nach Me^opotamten depovUeHcv 
Satnarter (/o Stamme) (1907), C H VV Johns m Proc Soc Bth 
Arch (March, May, 1908) 

® C H W Johns, An Assyrian Doomsday Book (1901) 

« For the history from the time of Herodotus onwards, see 
Ritter, Erdkunde^ x 6-284 

’ M Streck, KliOy vi 222 seq 
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and more prevailed Although Aramaic inscriptions of the 
Assyrian period, hke those of Zanjirli or that of Kmg ZKR of 
Hamath, have not been found in Mesopotamia, already in the 
time of Shalmaneser II mention is made of an Aramaean letter 
(Harper, Ass Bab Letters ^ No 872, obv 1 10), and Aramaic 
notes on cuneiform documents begin to appear Weights with 
Aramaic mscriptions (the oldest from the reign of Shdmaneser 
IV , 737-22) were found at Cali h By the Achaememan penod 
Aramaic had become the international language, and was 
adopted officially 

How Mesopotamia was affected by the passing of Persian 
armies on their way to suppress revolts m Syria or Egypt, or to 
conquer Greece, we do not know, on the whole it probably 
enjoyed unwonted peace 1 he expedition of Cyrus the Younger, 
with which Xenophon has made us so familiar, only skirted the 
left bank of the Euphrates The route followed by Alexander, 
though he also crossed at Thapsacus, took him unresisted across 
the northern parts, but the poor people of Mesopotamia suffered 
from the measures taken by their satrap Mazaeus to impede 
Alexander's progress In spite of this, where Cyrus failed 
Alexander succeeded 

What would have happened had Alexander lived we can only 
guess Under the Seleucids Babylon was moved across the 
plain to Seleucia, but before long the central author- 

e en »m transferred to the oth( r side of Mesopotamia, 

Antioch or elsewhere — a fateful move It is improbable that 
cuneiform and the Babylonian language continued to be used 
in Mesopotamia during the Hellenistic period, as it did in 
Babylonia, where it was certainly written as late as the last 
century b c , ^ and may have lx en a learned language till the 
second Christian century - Unfortunately there are no native 
documents from the pre-Christian Hellenistic penod lhat the 
Hellenizing process went as far as it did in Syria is unlikely, 
and even there Aramaic remained the language of the people, 
even in the towns (cf Edessa) Still, Greek influence was con- 
siderable This would be mainly in the towns, the growth of 
which was quite a feature of the Macedonian rule in Mesopotamia 
(Pliny vi 30, ^ 117)*^ Ihis is seen in the Greek names which 
now appear such are Seleucia opposite Samosata, Apamea 
(«Birejik) opposite Zeugma, Hierapolis ( = Membii), Furopos, 
Nicatons, Amphipolis ( = fhapsacus, or near it), Nicephorium 
(er-Rakka), Zenodotium (stormed by Crassus), all on or by the 
Euphrates, Edessa (qv) on the upper waters of the Belikh, 
Ichnae (perhaps Khnes, above the junction of the Qaramuch 
with the Belikh) Ihese are all in the Osroene district, but 
Nasibln became an Antioch, and as its district was known as 
Mygdonia (from Macedon) there were doubtless many other 
Greek settlements lo a less extent the same influences would 
be at work m towns called even by Western writers by their real 
names, such as Batnac, Carrhae (Charran), Rhesaena 

Mesopotamia naturally had its share of suffering in the 
struggles that disturbed the time, when Euracnes or Seleucus 
traversed it or wintered there It was invaded and temporanl) 
annexed in 245 by Ptolemy III Euergetes in his rapid expedition 
to beyond the Tigris When Molon revolted on the accession of 
the youthful Antiochus III (224 b c ) he entered Mesopotamia 
from the south Antiochus skirted the northern highlands by 
way of Nasibln How far the natives of Mesopotamia shared the 
desire of the Greek settlers (Joseph Antiq xiii 5, 11,^184-186) 
to help Demetrius II Nicator in checking the aggressions of the 
rising power of Parthia under Mithradates I we do not know 
It was in Mesopotamia that a large part of the army of 
Antiochus VII Sidetes was destroyed in 130 b c , and the Syrian 
kings did not again seriously attempt to assert their rule beyond 
the Euphrates When Phraates II turned the Scythians against 
himself, however, even Mesopotamia suffered from the pluncierers 
(Joh Anitoch in Muller iv 561) The immigration of Arabs 

' Probably the latest cuneiform document of certam date is a 
contract of 68 B c (cf Kho,vi 2230 3) 

* See G J F Gutbrod, Zettsch f Assyr vi 26-33, cf M Streck, 
Kho, \i 223 n ^ 

* See E R Bevan, Bouse of Seleucus, 1 219-222, and references 
given there 


must have been going on for long About this time they even 
founded a dynasty in Aramaean Osroene (see Edessa) 

Under Mithradates II Mesopotamia was a definite part of 
the Parthian empire, of which the Euphrates became 
the western boundary , but in 92 b c on that river his 
ambassador met Sulla, though the long duel did 
not begin immediately 

It was perhaps a Parthian governor of Mesopotamia that was 
called in to help Strato of Beroea against Demetrius III , but before 
long Mesopotamia (especially the district of Nisibis) was attached 
to the growing dominions of Armenia under its ambitious king 
Tigranes, perhaps with the consent of SmatrucQs (Sana truces) 
The lost territory, however, was recovered by Phraates III , and 
Mesopotamia was guaranteed to Parthia by the treaties of LucuUus 
and l^oijipey (06 b c ) It was travel sed, however, several times 
by Kojnan troops crossing from Ai menia to Syna, and Parthia s 
declaration of war against Armenia involved it with Rome Gabinius 
crossed the Euphrates (54), but the command was assumed by 
Crassus, who, though he seized Ichnae, &c , and Raqqa (Raid a), 
fell near Carrhae (53), and the Parthian doniinion was confirmed 
The tragedy of the Ides of March saved Mesopotamia and the 
East from a great campaign by Julius Caesar, and it was at the hands 
of Ventidius B issus, and west of the Euphrates, at Gindarus (north 
east of Antioch), that the Parthians recaved the check that put an 
end to any real rivalry with Rome Mesopotamia narrowly escaped 
being the scene of the struggle when Antonius in 36 finally decided 
to make his disastious attempt against Phraates IV by way of 
Armenia In a d 3O, Tiiidates found support m his attempt to 
secure the tlironc of Artabanus III in Mesopotamia, and it was 
there that he saw his army melt away The affairs of Armenia 
continued to be the source of friction between Parthia and Rome, 
and Nisibis changed hands several times The expedition against 
Rome of Vologaeses I (7 v ) of a d 62 reached no further west- 
wards than Nisibis, and m 66 a peaceable arrangement was come 
to Of the half-ccntury that preceded Irajan's great Onental 
undertaking not much is known When in 115 Trajan entered 
Mesopotamia from the north no sciious resistance was offered, and 
it became a province as far as Smgara The woods at Nisibis, 
the headquarters, provided matenal for the boats with which in 
1 16 he ciossed the Tigris Hatra, an interesting fortress which 
seems to have been Aramaean, fell, and the army advanced to Hit, 
where it found the fleet that was subsequently transferred to the 
Tigns For the revolt that occurred while Trajan was on the 
Persian Gulf m which the Jews had an important hand Nisibis 
and Edessa suffered capture and destiuction Hatra successfully 
withstood siej^e however and Hadrian abandoned Mesopotamia 
setting the boundary at the Euphrates Again for half a century 
there is not much to rolitc Then when Vologaeses yielding to 
his growing discontent took advantage of the death of Antoninus to 
invade Armenia the Romans wert victorious (164) and after the 
storming of places such is Nicephorium tdessa Nisibis, western 
Mesopotamia was once more Roman as far as the Khabflr, Carrhae 
becoming a free city and Osroene a dependency 

By this time Christianity had secured a foothold, perhaps first 
among the Jews (see Edfssa^, and we enter upon the earliest 
period from which documents in the Edessan dialect of Aramaic, 
known as Synac, have been preserved Unfortunately they 
contain practically nothing that is not of Christian origin ^ 
On the death of Aurelius Hatra aided Niger against Septimius 
Severus in 194, Osroene rose against Rome, and Nisibis was 
besieged and other Roman places taken, but Septimius Severus 
appeared in person (195), and from Nisibis as headquarters 
subdued the whole country, of which he made Nisibis metropolis, 
raising it to the rank of a colony, the Sinjar district, where 
Arabs from Yemen had settled, being incorporated On his 
retiring everything was undone, only Nisibis holding out, but 
on his reappearance in 198 the Parthians withdrew Again 
the Euphrates bore a Roman fleet Hatra, however, was 
besieged twice in vam Peace then prevailed till Caracalla’s 
unprovoked attack on Parthia in 216, after he had reduced 
Osroene to a province On his assassination near ( arrhae (21 7), 
Maermus was defeated at Nisibis and had to purchase peace, 
though he retained Roman Mesopotamia, reinstating the 
princely house m Osroene 

The power of Ardashir, the Sassanian, however, was already 
rising, and the Parthian Artabanus died in battle m 224 (or 227), 
and Ardashir proposed to prove himself the successor of the 
Aehaemeiiidae Hatra resisted the first Persian attack as it 

* The earliest inscnpbon in Synac yet known dates from ad 77, 
and was found at Serrin (opposite ]^rat en-Najm) by von 
Oppenlieim 
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had resisted Rome , but Mesopotamia was overrun Nislbisand 
Carrhae being taken (233) It was immediately, indeed, recov- 
ered by Alexander Severus, and retained, whatever 
Period was the precise success of the war, but Nislbis and 
Carrhae were retaken by the Persians in the reign of 
Maximin Under Gordian III in 242 Mesopotamia was entered 
by a gieat Roman army which recovered Carrhae and Nisibis, and 
defeated the Persians at Rhesaena, but when Gordian, after a | 
difficult march down the KhSbur, w is murdered at 7 aitha b( low | 


Circesium, Philip the Arabian (244) made the best terms he could 
withShapur I Whatever they were, the Roman garrisons seem 
not to have been really withdrawn A rest for Mesopotamia seems 
to have followed, but in 258 Shapur, tempted b} the troubles in 


the Roman Empire, overran the coiintr} taking Ni^ibis and 1 


Carrhae, and investing Fdessa, and when Valerian invaded 
Mesopotamia he was eventuall) made pri oner, by Edcssa (260) 
Afar Shapur’s cruel victories in Syria, however, he was defeated 
by Odacnathus, who relieved Fdessa, and Mesopotamia became 
for tenyears practically part of an Arabian Erupirc(see Pat ra), 
as It was to be lour (enturies later In consc(|utnce of the 
revolt of Zenobia Meaipotamia w is lost to Rome, and the 
Euphrates became the frontier Aurelian overthrew the 
Palmyran lule, but he was assassinated before he could carrv 
out his intended expedition against Persia, Piohus was a->sis 
sinatcd before he was able to do anything for much), and 
although Cams easily overran Mesopotamia, which became 
Roman again, and even took Ctesiphcm the Romans retreated 
on his death (28 '5-4) The next incident is the defeat of 


Galenus, between Carrhae and Callinieus, where he had entered 
Mesopotamia (about 296), in the iv 11 provoked bv Narses in 
consccjucncc of his relations with Armenia When it was 
retrieved by a signal victor), Diocletian advanced to NisTbis 
and theme dictitcd terms of pcaec by which Mesopotamia to 
the Tigris was definitely c eded to Rome (298) 

One result of the coni exion with Rome wis, naturallv, that 


Mesopotamia came within the lange of the Dccun, ind latei 
the Diocletian persecutions (sec Fdfssa ^Sassanion Period) 
At the Niicne Council there were bishops from NisIbis (Jacob), 
Rhesacni, Maeeelonopolis (on the Euphrates, west of Fdessa), 
and Persia (Harnack, Mission and Expansion of C hnsHamly, 
11 T46, see generalb 142-1552) 

After a forty years’ peace the stiugglc was resumed b\ 
Shapur II Nisibis thricc endured unsuccessful siege (^38 346, 
350), although meinwhile Constantine had suffered defeat 
at Singara (318) I hen Mesopotamia enjoyed two short rests 
(separated by a sharp stiuggle) while the rivals were engaged 
elsewhere, when in 363 Julian {qv) mide his disastrous 
attempt, and Jovian bought peace at the price,among other things, 
of vSingara and NisIbis — i e piacticallv all eastern Mesopotamia 

Ihe surrender of Nisibis, which had been in the possession 
of Rome for so many generations, caused consternation among 
the ( hnstians, and Ephraem {qv) moved to Edessa, where his 
“ school of the Persians ’ soon bee ame famous (see Edfssa) In 
the war of 421, in which the north-east of Mesopotamia was 
chiefly concerned, the Romans failed to take Nisibis, and it 
became a natural rallying point for the Nestorians after the 
decision of hphesus (431) Matters were still more complicated 
when the Western Christians of Edessa found themselves un ible 
to accept the ruling of C halcedon against Monophysitism m 451 
(see Monophv sues), and there came to be three parties 
Nestorians {qv)y Jacobites (see Jacobite Church) and Mel- 
chites {qv) 

In the beginning of the 6th century there was another severe 
struggle in Mesopotamia, which found an anonymous Syriac 
historian (see Edessa), and in infringement of agreement the 
Romans strongly fortified Dara against Nisibis The Persian 
invasion of Syria under Kavadh I {qv) was driven back by 
Belisarius, but the latter was defeated in his pursuit at Rakka 
(531) The peace begun by Chosrocs I (532) was not long 
kept, and Roman Mesopotamia, except the pagan Ifarran, 
suffered severely (540), Edessa undergoing a trying siege (544) 
The fifty years’ peace also (562) was short lived, the Romans 


again failed in an attempt to recover Nisibis (573), whiFt 
Chosroes’ siege of Dara was successful Mesopotamia naturallv 
suffered during the time of confusion that preceded and followed 
the accession of Chosroes II , and the Romans recovered then 
old frontier (591) 

With the accession of Phocas (602) liegan the great war which 
shook the two kingdoms The loss of Edessa, where Narses 
revolted, was temporary, but the Roman fortress of Dani fell 
after nine months’ siege (c 605), Harran Ras al-‘Ain and J dis 1 
followed in 607, many of the Christian inhabitants being tian - 
ported to the Far East, and Chosroes carried the victorious irms 
of Persia far into the Roman Empire Fmilly Herachus lu’'ncd 
the tide, and Kavadh II restored the cun(jucsts of his pre- 
decessor Ihc Syrian Christians, however, found that thev 
had only exchanged the domination of a /oroastnan monarch 
for an unsympathetic ecc lesiastical despotism In the c onfusion 
that followed, when men of letters had to live and work in exile , 
Ni^Ihis set up for a time (631 632) a grandson of Chosroes If 
Email) all agreed on Yazdegerd III , but while ( hosroes JI and 
FIcrulius had been at death grips with each other a gre it 
invasion had been preparing in Arabia 

The Arib tribes in Mesopc:)tamia were Christian, ind Fleraclius 
at Fdessa hoped for their support, but Karkisn a and Hit 
sueeumbed (636), and then Ickrit, and Herachus 
retired to Samosata \\ hen in 6 -,8 he made another . 
ittcmpt. It is said at the entreaty of the Mesopotamian ^ 
Chrutnns, Arab forces appeared before Rakka, Edessa, \ isihln 
and othci places, and all Mesopotamia w^as soon in the 1 inds of 
the Arabs Henceforth it looked to Damascus ind to Kiifi 
and Basra, instcid of to Constantinople or Ctesipl < n The 
new regime brought w^ekome relief to the Christian jmt of the 
population, for the Arabs took no note of their orthodoxies or 
heterodoxies (Moawiya is said to have lehuilt the dome of the 
great ehurch at Fdessa after in earthquake in 678 ) Fortunitelv 
for Mesopotamia the scats of the factions which immceliitelv 
broke the peace of Islam were elsewhere, but it could not escape 
the fate of its geographical positicm 

The men of Kikka were coiiiTHllLd to help \h after Ins mirch 
icioss Mcsopotirnii liom near Mosul 111 gcttim? a bridge niich at 
Rakl a to convey his men to Sillin Not long afterwards there 
wis i new (xciUmcni in Moawiyis incursion acioss to the Tigris 
TIu discontent under Y i/id III was keen in Mesopotamia, where 
Mcru in in lict got a fooling and when the troubks men istd iftcr 
he became ( dq)!! he abandoned Damascus in favour ot his scat 
at H irrln His son was besieged by Dahhak and his Khlnjites 
and Sihirids in N isibin but a fierce bittle at Miidin ended in 
MciwAn favour ( 7 j 5 ) The ciuelties that aCLompanicd the over- 
Ihiow of the Omavyad dynasty excited a re.ve)lt, which spicad to 
Mesopotamia, and ITaii'in h lel to undergo a siegt I v one of Meiw'm s 
gtritrils It was next besieged by al Mansur s brother but the 
battle between the brothcis was fouglit at Nasibin Tt was decisive, 
but there wen further risings involving Mesopol iima 

An incvatible effect of the reign of Islam had been that the 
kindred language of the Arabs gradually killed the vcrnieular 
Syriae of Mesopotamia (see Edlssa) as the alien Greek and 
Persian had shown no tendency to do, and the classical period 
(4th to 8th centuries) of the only Mesopotamian literature we 
know, such as it is, useful but uninviting, came to an end (see 
Syriac Literature) This naturally encouraged grammatical 
study Among the Aramaic speaking people the revolution 
which displaced the Arabian court of Damascus in favour of 
a cosmopolitan world centred at the Babylonian scat of the 
civilizations dealt with in the preceding paragraphs naturallv 
gave an impulse to the wider scholarship Translations were 
made from Greek, as, c g bv Fhabit b Qurra of Harran (d 901), 
and from Pahlavi 

Man§vir built a castle at RAfiqa opposite Rakka to control 
the country round, and his son H’lrrin al Rashid actually resided 
during most of his reign, not at Bagdad but at Rakka where two 
generations later al Batttlni of HarrTn was making the astronomical 
observations on which his tables were based (see Alhategvius) 
Abu Qurra, bishop of IlarrSn, and acquaintance of the caliph 
Ma mQn, who was one of the earlier Aramaean Christians to use 
Arabic, has Ixcn thought to have contributed to the influences 

1 For this and following section see further Caliphate and 
Persia llaiorv 
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that developed the Mu'ta^ihte (Motazihte) sect Na'^bin was the 
scene of another revolt {79 \) under a Kh3.njite leader Hanin s 
son Motasim displeased the people by creating a l^lyguard of 
lurks, and therefore transferred his seat to sa.marra Ihis put 
the caliphs fatally at the mercy of their guards 

Mesopotamia fell nartly under the power of Ahmad ibn rfilun 
of hgypt and his son, but before the end of the 9th century the 
^ . Harndanids, discciulants of the Arab tube of Taghlib, 

fc*# were m posscosion of Mardin, and in 919 one of them 
governor of Diar Rabi'a Later the brothers 
Nasir id Oaula and Saif ad-Daula mlcd over Mesopotamia and 
North Syria respectively Meanwhile the caliph Mottaqi appeared 
as a fugitive at Mosul, Nasibin, Kakka (gm) I he yamdanids 
were lollowed by tlic Oqayhds, who had their seats at various 
placis, such as MOsul, Nasibm Rakka, Hairan, between 996 and 
109O By 1055 the Seljiiks had taken the cahph under their chargt 
They arrived at Jerusalem in 1076, the first crusaders re lehed Asia 
in 1097, and Bit Adini bee ime the countship of 1 <U ssa {q v ) 
The power of the SeljuKs quickly disintegrated The son of a 
slave of the third Seljuk sultan, /rngi, governor of Irak made 
himself gradually (Mosul, binjar, Je/ira, Harran) master of Meso 
px>tamia (1128), capturing Edessa in 1144 MesoiKitamia fell to 
one of his sons, Saif ad Dm, and branches spiang up at Sinjar and 
Jezira To the same period belong other Atabeg dynasties 
Begtigmids it Harran lekrit &c Ortokids at Edessa, *An i, &e , 
with Mlrehn their headquarters By 1185-1186 Saladin had 
made Egypt supreme over all these prineipahtie^s, thus achieving 
what the XVI Uth and XlXth Egyptian elynasties had it tempted in 
vain Mcsopotami i rein lined in the hinds of the \y> ubitc family 
till the appearance of the Mongols I he pctl> principalities wen 
unable to unite to resist the teinble attack and Jezira, Edessa, 
Nasibin Maridin, dec , fell in 1259-60 The leading men of 
Hanan t migrated into Syria, the rest wire earned into slaveiy, 
and the meicnt town was laid m rums It was the Mamluk rule is 
of Egypt th it checked the denth bringing flood Neai Bira was 
the scene of one of their victories (m 1273), and their authority 
extended to KarkTsiya The Ortokiel dynasty survived the Mongol 
inundation, and it was m the 14th century that Us laureate bafiy 
ad-Din al Hilli flounshed From the Mongol invasions of the 
13th century western Asi i has never recovtreel Ihen, before 
the next century was out carnc the invasion of Timur (i3q3“94) 
The Ortokids wen followed by the Karakuyunh In 1502 Meso 
potanua passed for a time into the hands of the baf iwid shah 
Ishmael but in 1516 it came undtr the Os manli Turks to whom il 
has belonged ever smte The inroad of the Persians m the 17th 
century was confinul to the south 

Since Mesopotamia finally came into the powei of the Ottoman 
sultans considerable changes in the population ha\e onurred 
About that tunc paits of a confederation of tribes 
Arabs^ which had taken the name of Shammar from a moun- 
tain m their ncighlxiurhood, moved northwards 
from Central Arabia in scare h of better pasture eS^e Successfully 
displacing their forerunners^ th(} made themselves at home in 
the Syrian steppe until their possession was m turn disputed 
by a later emigrant from Arabia, for whom thev finally made 
room by moving on into Mesopotamn, over which they spiead, 
driving before them their predecessors the Fai (whose n une the 
Mesopotamian Aramaeans had adopted as a designation for 
Arab in general), partly north of th( Sin jar, partly o\cr tlu 
ligris Others they forced to abandon the nomadic life, and 
settle b\ the Khabur (e g the Jebur) or thi Euphrates These 
adjustments, it is supposed, had been efTtiltd b\ 1700 


In 18^1 Ah I newly 'ippomtcd Turkish govemiu of BagdS-d, 
mducenl Sufug the chief of tne Itrba, the more irajiorlaiit division 
of the Sh immar, to help him to dislodge his predecessor, Daud, 
who would not v'lcate his position, but then refused them the 
promised payment To defend himself from the enraged bhammar 
^Ali summoned the Anaza from across the Euphrates Having 
also succeeded in detaching part of the bhammar under Shlosh, he 
told the Anaza he no longer needed their help In the futile 
attempt of the three parties to dislodge the Anazi ShlSsh lost his 
life but with the help of the /ubeid the other two succeeded, and 
Sufug was now supreme King of the Steppe,*' levying blackmail 
as he pleased Other methods of disposing of him havmg failed, 
tlic P gfce made his nephew a rival sheikh but he basely assassinated 
fc wWpufiu-r then suffered the same fate himself at the hands of 
ijSKWsha, but has since beconu a hero Iwo of his sons became 
involved in a eiuarrel with the government, in consequence of which 
for years all Mesopotamia was m danger, till the second was put 
to death m 1868, and Ecrhin, the eldest son, a peaceable man who 
had been made pasha became supreme One of Sufug's widows 
had flod to her Tai kindred in Central Arabia with her youngest 
son Fins but when he grew up she brought him back in the seven- 
ties, and he immediately attracted a great following He kept 
to the far north of Mesopotamia to avoid his brother but 


finally half-sedentary tnbes on the Khabfir and the Behkh became 
tnbutary to him, and a more or less active warfare sjirang up 
between the brothers, which ended *u a partition of Mesopotamia 

Ferhan and the South Shammar claimed the steppe south-east 
of a hne from Mosul to Mayadin (just below Kar^isiya), and 
Fans and the North Shammar the north-west Since herh^’s 
death the Porte has favoured one after another of his many sons, 
hoping to keep the South Shammar disunited, especially as they 
are more than the others The Shammar have been in undis* 
puted mastery from Urfa to the neighbourhood of Bagdad, 
practically all tribes paying khuwwa to them, and even the 
towns, till the government garrisoned them Some 60 of these 
more or less nomadu eommumtics, of one or two thousand 
tents (or houses) each, representing a population of several 
hundred thousands are described by Oppenheim Each has its 
recognized camping ground, usually one for summer and another 
for winter Most of them are Arab and Mahommedan Some 
are Christian and some are not Arab viz Kurds, Turkomans 
or ( ireassians For some years the Porte has been applying 
steady pressure on the nomads to mduce them to settle, by 
me reasing the number of military posts, by introducing ( ircas- 
sian colonies, as at Ras al- Am, sometimes by forcible settlement 
More land s thus being brought under cultivation, the disturbing 
dements are being slowly brought under control, and life and 
property are bei jmmg moie secure 

Security is what the country chiefly needs Hence its 
primary interest in the railway scheme, with i view to agri- 
cultural development and perhaps the growth of 
cotton, Sir W Wilhodv'.’ irrigation schemes had 
not up to 1910 atfcitcd “Mesopotamia'^ directly 
Apparently the real problem is one of population adequ ite to 
effect the improvements demanded The new regime introduced 
in 1908 seems to justify a hopeful attitude Apart from the 
disturbing effects of recent events in Persia, an exposition of 
present conditions would show progress Exact statistic s are not 
wailable because the vilayet of Mosul (35,130 s(] m ,351,200 pop ) 
takes in on the east tcrritoiy with which we are not c oneerncd,ancl 
omits the Osrocnc district, which goes with Aleppo Urfa is a 
town of 55,000, Mosul, 6t,ooo, Bagdad, 145,000 Hie exports of 
Mosul for 1908 wcie (in thousands of pounds sterling) United 
Kingdom 195, India 42, other countries 52, parts of lurkey 218, 
the imports United Kingdom 56, India 16 other countnes 33, 
parts of furke) 24 The language is m most parts Arabic, but 
lurkish IS spoken in Birejik and Urfa, Kurdish and Armenian 
south of Diarbekr, and some Syri ic m I ur Abdin There arc 
Christian missionary institutions of European origin in various 
places, such .xs Urfa, Mardin, M6sul An interesting survival 
of earh faiths is to be found in the Yczidis of the Sinjar 
distiict 

Authorities — Land and Peofde full rcfcrcnrc to Greek Latin, 
Arabic and olliLr writers arc given in Ritter, / ydkunde^ x 6-284, 
921-1149, XI 247-510, 660 762, lor the conditions since the Arab 
conquest, (xuy Ic Strange Lamp of the Eastern Caliphate (1905), 
chiefly pp 86-1 1<^, lb especially iisetul Of icccnt woiks the follow 
ing arc valuable b Sichau Reise in '^yrien u ALso/ie/amirw (1883) 
M V 0\^\^Q\\\\Qim,VomMittelmterzumPersisfhen(jolf,vo\ 11 (1889) 
We may mention further D G Hogarth, Jhe Nearer Last (igoz), 
passim K Rcgling, 7 ur histonschcn Geographic dcs mcse>- 
potamischcn Parallelograms" (Sarug distnct), in A/m, I 443 470 
M Sykes, * Journeys m Vorth Mcsopotimia" in Geo^ journal. 
XXX 2 37“254, 384-395 1 he Western Bend of the buphrates,'* 

op cit xxxiv 61-65 (plans of two castles) D Fraser, Short Cut to 
India (1909), W Kurz, Bcurtcilung dcr Aussichlcn auf emo 
W ledc rbclebung de Kultur dcr Eupnrat- und Tigiismcdcrung, ' 
in Deutsche geographische Blatter, xxxi 147-179 (1908), E Pears, 

‘ Ihe Bagdad Railway," in Contemp Rev 1908, 570-591, K 
Baedeker, Palestine and Syria (1906), pp 389^-412 The annual 
Consular Reports most nearly bearing on Mesopotamia are those 
for Aleppo, M6§ul Bagdad and Basra 

Maps — The following deserve special mention v Oppenheim, 
op cit , a most valuable large scale folding map m jiockets of volumes 
Sachau, op cit M Sykes, Qiiog Journ xxx opp p 356, and xxxiv 
opp p 120 Hogarth, erp cit , orographic, <S:c 

Excavations at Arban A H Layard, Nineveh and Babylon (1849- 
1851), pp 230-242, at Tell Khalaf M v Oppenheim, Dev Tell 
Halaf (1908), in the Der alte Orient senes (see an account by J L 
Myres in Annals of Archaeology and Anthropology, n 139-144, 
at Asshur Scndschnften der deutsch or, Gesellsch ^ and W Andran^ 
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Der Anu Adad Temf>el (1909) See also D G Hogarth, ** Car- 
chemesh and its Neighbourhood" {AnnalSy <S:c u 105 184), and 
W Andrae's Die Rumen von Hair a (1908) 

History — Early period besides the histones of Babylonia and 
Assyria see Winckler, various essays m his Altar horschungen^ 

Voilaufige Nachrichttn uber die Ausgrabungen in Boghaz koi 
im Sommer, 1907, ' in MtUetlungen der deutsch orient Gtsellschaft, 
No 35, and " Sun " m Oriental Lit Zeit x 281 299, 345 357, 
^01-412, 643, O Weber, the notes to Knudtzon s Die hi Amarna 
lajeln A Ungnad, Untermchungen zu den Urkunden aus 

Dilbat (1909), pp P Schnabel, Siudien zur bah -assynschen 

Chronologic (1908) A S inda, Die Aramder (1902) in the Der Alte 
Orient senes, M Streep " U her die altcsk (icschichte der Aiamaer 
in hhOy vi 185 225 For the liter periods see Persia History , 
EIellenism, Komf History Parthia , Syriac I iterature Cali 
PHATE and authorities there given (H W H ) 

MESOXALIC ACID (dioxymalomc acid), (HO^,C)>C(OH), or 
IS obtained by hydrolysis of alloxan with baryta water 
(J V Liebig, Ann , 1838, 26, p 298), by w arming caffuric acid 
with lead acetate solution (E Fisdur, , 1882, 215 p 283), 
or from glycerin diacetatc and concentrated nitric acid in the 
cold(E Seelig, , 189 r, 24, p 3471) It cr) stnllizcs in dclieiuc- 
scent prisms and melts withparli d decomposition at 1 19-120° C 
It behaves as a ketonic aeid, being reduced in aqueous solution 
by sodium amalgam to tartronic acid, and also combining 
with phenylhydrazine and hydroxylaminc It reduces ammo- 
niac xl silver solutions When heated with urea to 100° C it 


forms allantoin B> continued boiling of its aqueous solution it 
IS decomposed into carbon dioxide and glyox>hc acid, 
MESOZOA Van Beneden ^ gave this name to a small ^roup 
of minute and parasitic animals which he regarded as inter- 



mediate between the 
Protozoa and the Meta- 
zoa The Mesozoa com- 
prise two (lasses (1) 
the Rhopibozoa, which 
an found only m the 
kidneys of Cephalopods, 
and (2) the Orthonectida^ 
which infest specimens 
of Ophiurids, Poly- 
chaets, Nemcrtines 1 ur- 
bcllaria and possibly 
other groups 
C lass I Khombozoa 
(L van Bcncden) — These 
animals consist of a 
central cell from which 
ccitam reproductive cells 
aiibc, enclosed in a single 
layer of flattened ind for 
the most part ciliated 
cells some of them arc 
modified at the anterior 
end and form the polar 
cap The Rhombozoa 
comprise s two ordei ^ (a) 
Dtcvemida, ciliated ver- 
miform cieatures who e 
polar ( an has 8 or 9 cells 
arranged m two lows 
(Dtcyema, Koll , Dteve 
niennea Whitni ) (b) He- 
teroevennda non ciliited 
animils with no polir 
cap, but whose anterior 


YromCantbritft^e Natural Ffistor^ vol 11 Worms CClodeimal cells contain 
&c , by permission of M u luiiUn 8c Co Ltd After r(„fnngcnt bodies and 

miy be produced into 
Fig I ■—Duyemenmo eledone^, Wag , wart-likc processes {Con 
from the kidney of Eledone fno<;chata ocyema.v Ben m Octopus 
A Full grown Rhombogen with «n vulgaris Mtirocyema in 
fusonform embryos {emb) Sepia officinalis) Unlike 

g Part of endodenn cell where forma- the Dicyemida, which are 
tion of the embryos is actively proceeding fixed m the renal cells of 
fi ttt Nucleus of ectoderm cell tlicir host by their polar 

« end Nucleus of endoderm cell cap, the Heterocyeraida 

p " Calotte ’ are free The number of 


B Developing infusonform embryo ectoderm cells apart from 
C One fully developed the polar cap is few, some 

D Calotte " of nine cells fourteen to twenty-two 


^ Bull Ac Belgique {1876), p 35 


I he central cell is formed by the layer of the first two blastomeres 
and remains quiescent until surrounded by the nucromeres 01 
products of division of the smaller bias to mere It then divide^ 
unequally, and of the two cells thus formed the larger repeats the 
process Each of the two small cells arc now called * pnmarj; 
germ cells," and they enter into and he inside the large central 
cell The primary germ cells divide until there are eight of them 
all lying within the axial cell At this stage the future of tlic 
parasite may take one of two directions Following one path, 
the animal (now called a Nematogtn ) gives rise by the segmenta- 
tion of Its primary germ cells to vt uniform larvae which, though 
smaller, are but replicas of the paitnt form Following the other 
p ith, the aniin il (now termed a Rhombogen ) gives origin to a 
number of iiilusoriiorm larvae, ' scvtial oi these aiising from cacli 
primary germ cell The vermiform larvae IcavL their Nematogen 
parent and swimming through the rcnil fluid ittieh tliemselves to 
the renal cells They never leave their host and die in sea-water 
Ihe mfusordorm larvae have a very complieattd structure they 
escape fiom the Rhombogen, and, unlike the vermiform larvae 
they can live in sea water Ihcy possibly serve to inlect new 
hosts Some authorities look upon these infusonform larvae as 
males, and consider tliat tliey fertilize some of the Nematogens, 



From C xuthji t Nati f al History^ vol 11 WorniSj Ai by permission of 
Macimll in & Co I td After Jiilin 

1 iG 2 — Rhopalura giavdii, Metschn , from Amphiura squamata 
(3 Full grown male x 800 
9 I 1 lalUned form of female x 510 
9 2 Cylmdiical female x 510 

which then give rise to maUs igam, whereas the females which 
produce the veimdoim embryos arise from unftitihzed vermiform 
larvae After the infusonform Iarv«te have left the parent's body, 
the Rhombogen takes to pioducmg vermiform oflspnng, and thus 
becomes a secondary Nematogen Thus, if the above views lie 
correct a Rhombogen is a protindrous hermaphiodite 

F Ncrescheimer has recently described under the name of 
Lohmanella catenata an organi''m ])arasitic in i ritillana which shows 
marked allmities with the Khombozoa Thi genus Haplo^oon of 
which two species have been found in the worms Iravisia and 
Clymene by Dogiel is classttl as a new group of Mesozoa 

Class II Orthonectida (A Giard) — The Oithonectida contain 
animals with a central mass of eggs destined to form male and female 
reproductive cells suriounded by i single layer of ciliated ectoderm 
cells arranged in regular rings which contain varying numbers of 
rows of cells Muscular fibrils oceur between the ouRr and inmr 
cells The sexes are separate and unlike and there are two kinds 
of females cylindrical and flat I here arc but tw o genera, Rhopalura 
and Staecharthrum^ the latter found in a Polychaet The male 
R gtardit lives m the body cavity of Amphiuia squamata has six 
rings of ectodermal cells all ciliated except the second whose cells 
(x>ntam rcfringent granules The ectoderm encloses the testis, a 
mass of cells which have arisen from a single axi il cell in the eml>ryo 
Ihe female differs from the male m ajipearance, and m size it is 
larger It occurs in two forms (i) The cylindrical with 8 (or 9) 
rows of ectoderm cells, here as in the male the second nng is devoici 
of cilia (2) llic flat females are broider, uniformly ciliated, and 
have not rings of ectoderm cells The central mass of cells fornxb 
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ova which are free in the cylindrical forms, they leave the mother 
through the dehiscing of the cells of the non ciliated nng, are 
fertilized and develop parthenogenetically into females both flat 
and cylindrical 

N felseneen and giaydt are said to be hermaphrodite The 
parasites first make their appearance in a host in the form of a 
plTAinodium comparable with the sporocyst of a Trematode By the 
segregation of nuclei and some of the surrounding protoplasm, 
germ cells arise which develop into ciliated lirvac and ultimately 
into males and females which only dibchar^^< tlRir spermatozoa and 
ova when they reach seawater Ihe product of the consequent 
fertilization is unknown, presumably it infects new hosts, entciing 
them in the form of a nucleated plasmodium 

the original idea that in the Rhombozoa and Orthonectida we 
had anirnnh intermediate betv ( cn the Protozoa ind Meta/oa is no 
longer widely held The mo h rn view is that the simplicity of 
thfir structure is secondaiy and not primary, and is coiicllated 
with tin ir parasitic habit of life Th'^v are probibly derived from 
some Piatyliclninlhine anccstoi and peihaps come nr iicr to tlu 
Trematoda th m to aii) otlw r ^roiip 

Literaturf —F van Benedcn, Bull ir Belgique (2) (tcS76),x1i 
85, iiO, (187b) xJiJ 35 also Arch Biol (i8Si:), 111 197 C O 
Whitman, Mt Ncapel (1883), iv i W IVI Whcclci, Aool 

Anz (1899), xxii 169 A Giard, Jour anat phv lol (1879), x\ 
449 » Quait four AUir Sit (1880), xx 225 bt Joseph, Bm// Sor 
Zool 1 ravee (1896), x 1 5S Caullery and Mcsnil, C B ac set 
(1890), cxxviii 457 and 51b C Julin, Arch Btol (1882), 111 i 
F Nercschcimcr, /eitsrhr a>/s5 zool (1904), Ixxvi 137, V A 
Dogicl, Trav soc imp nutur S/ Pitir^houyg (1907), xxxvm 28 'ind 
Zool Arz (190b), xxx 89, (\ 1 S) 

MESOZOIC ERA, in geology, the name given to the period 
of time between the Palaeo/oic and Ciino/oic eras, it is synony- 
mous with the older and less s itisfaetory teim “ Secondar> 
as applied to the mijor divisions of geologic xl time and with 
the “ Tlozgcbirge ” of the Wcrntrnn school This era is sub- 
divided into a lower, Tiiassic, a middle, jurassic, and an upper, 
Cretaceous period or epoch The durition of the Mesozoic 
era was not more than one fourth of that of the Palaeozoic era, 
measured by the thickness of sir ita formed during tliese periods 
It was in era marl ed by peaceful conditions m the earth’s crust 
and b> i general freedom from vokanic ac tivity The scdirnc nts 
as i whole are characterized by the prevalence of limestones 
as cornpired with those of the preceding era, they arc seldom 
much altered cjr disturbed except in the younger mountain 
regions Mammals, represented bv sm dl marsupials, and 
primitive forms of birds and bony fishes make their first ippear- 
ance in rocks of Mesozoic age Saurian reptiles pliycd an 
extrcmel) prominent part, ammonites and belcnmites lived in 
extraordinary variety in the seas along with the echmoicls ind 
pelee>pods, which had to a gre it extent supplanted the ennoids 
and brachiopods of the preceding periods The first clc ir 
indications of monocot) ledonoiis and dicotyledonous angio- 
sperms m ide their appearince, while Cveads xnd Conifers 
constitute d the bulk of the land flora 

MESQUITE, or Honey 1 ocust, in hot m\ , a ir< nitive ol 
the southern United States and extending soiuhwards through 
Mexico and the Andean icgion to Chile and the Argentine 
Republic It lb known bcHanically as Prosopi^ jub flora, and 
belongs to the natural order Legiiminos le (suborder Mimosexe) 
It reaches 40 or 50 ft in height with a tiunk usuxll) not moic 
than 6 to 12 in in diameter, and divided a short distance above 
the ground into numerous irregular crooked branches forming 
a loose straggling head The remxrkable development of its 
mam root in relation to watei suppl> renders it most valuable 
as a dry -country plant, the root cJescends to a grext depth in 
search of water, and does not branch or decrease much in 
diameter till this is rexched It can thus flouiish where no 
other woody plant c m exist, and its presence and condition 
afford almost certain indications of the depth of the water-level 
When the plant attains the size of a tree, water will be found 
within 40 or 50 ft of the surface, when it grows as a bush, 
between ejo or 60 ft , while, when the roots have to descend 
below 60 ft , the stems are only 2 or 3 ft high These woody 
roots supply valualxle fuel m regions where no wood of fuel value 
IS produced above ground The leaves are compound, the 
mam axis bearing two or sometimes four secondary axes on 
which are borne a number of pairs of narrow bluntish leaflets 
The minute greenish-white fragrant flowers are densely crowded 


on slender cylindrical spikes from ij to 4 in long, the long 
narrow pods are constricted between the seeds, of which they 
contain from ten to thirt) surrounded by a thick spongy layer of 
sweet pulp The wood is heavy, hard and close-grained, but 
not very strong, it is almost indestructible in contact with soil, 
and IS largely used for fence-posts and railway ties The ripe 
pods supply the Mexicans and Indians with a nutritious food, 
and a gum resembling gum arable exudes from the stem 

An allied species Prosopts puhescem, a small tree or tall shrub, 
native of the and regions of the south-western United States, 
IS known as the sciew-bean or screw -pod mcscjuite from the 
fact that the pods arc twisted into a dense screw-like spiral, 
they are used for fodder and are sweet and nutritious, but 
mailer and less valuable than those of the mesquite 

For a fuller account of tlu sc trees sec Charles Sprague Sargent, 
^ilva of North America, 111 99 (1892) 

MESS (an adaptation of 0 hr 7nes, mod met'!, Ital tnesso, 
derived from the 1 Ae Lit past participle of mtUere, 

“ to send or place in position ”), i service of meat, a dish sent to 
table 1 he term is also used of the persons who are in the habit 
of eating then meals together, and thus particularly of the 
paities into which a ship’s company or a regiment is divided, 
either according to their rank, or for convenience in catering 
Origin illy, a mes^ in thijs sense was a group of four pci sons 
sitting at one table ind helped from the same dishes In the 
Inns of Court, 1 ondexn, the original number is preserved, four 
benehers or four students dining together 

In caily times the word mess was applmd to food of a more or less 
luiuid chai letcr, as soup ponidge, broth cVe It is probibly in 
illusion to the loppy nature of stmi liquid incsscj of foofl th vt a 
has come do to mean a stite of disoider, confnsior and 
dl comfort Sk< at til cs the word m this sense to be a v n ml of 

mash, ' oiiginally to iin\ up 

MESSAGE (a word occurring in slightly different forms m 
several I inguxgcs, eg Fr /;/f59age, Span ot(}isa]e,fXd\ vies'!agto , 
adapted from the Low Lat missabcwn, frexm tutUeri), a com- 
munication either verbil, written or printed, sent ficxrn one 
person to another Mess ige is the term generalK applied to the 
oflicial ( ommunications addressed by the he ids of states to their 
legisl itures at the opening of the session 01 at other lures I hese 
also, though written, are borne ind delivered by special messen- 
gers and have the force of a lace to face speeeli The sessional 
and othei messages to Congress of the president of the United 
States of America are printed state doeumenls Washington 
xnd John Adams dchvcied them in person, but the piai lire wa^* 
discontinued by Jefferson 

“ Messenger” is of the Stimc derivation, the earlier form of 
the word was mes'iager (c f passenger, se ivc;/gcr) In ordinary 
language the word means one who is charged with the delivery 
of a message In be oltish law a messenger-at- irms is an 
oflicial appointc*cl liy Lyon King-at-Arms to execute summonses 
and letteis of diligence eonneeted with the Court of Sessions 
and Court of Justiciary (see Writ § f>cotland) fcthnically 
the term messenger ” is given to an endless rope or chain, 
passing from the capstan to the cable so th it the latter may be 
hauled in when the messenger is ^vound round the c ipstan, 
also to a similar contrivance for hauling in a dredge 

MESSAGER, ANDRE CHARLES PROSPER (1853- ). 

French musician, was born at Montlu9on on the 3olh of December 
1853 he studied at Pans, and in 1874 became organist at 
St Sulpicc He was for some time a pupil of Saint-Saens In 
1876 he won the gold medal of the Soci^tc des Compositeuis 
with a symphony In 1880 he was appointed music director 
at Ste Mane-dcs-Batignollcs In 1883 he completed Firmin 
Bernicat’s comic opera Franfots des bas blcus , and in i88s 
produced his own operettas. La Fauvette du temple and la 
Bearnatse, the latter being*performed m London in 1886 His 
ballet Les Deux pigeons was produced at the Parr Opi^^ram 1886 
But It was the production of his comic opera La Basoche in 
1890 at the Optra Comique (English version m London the 
following year) that established his reputation, and subse- 
quently this was increased by such tuneful and tasteful light 
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operas as Madame Chrysantheme (1893), Mirette (1894), Le% 
Petites Michus (1897), and Veromque (1898)^ the lattei of whicli 
had a great success in London Besides conducting for some 
years at the Op^ra Comique m Pans, Messager s services were 
also secured in London in 1901 and later years as one oi the 
directors of the Covent Garden opera 

MESSALLA CORVINUS, MARCUS VALERIUS (6 ^ b c a d 8), 
Roman general, author and patron of literature and art He 
was educated partly at Athens, together with Horace and the 
younger Cicero In early life he became attached to republican 
principles, which he never abandoned, xlthough he avoided 
offending Augustus by too open an expression of them He 
moved that the title of pate) patrtae should be bestowed upon 
Augustus, and yet resign d the ippointment of pracfect of 
the city after six days’ tenure of ollice, because it was opposed 
to his ideas of constitutionalism In 43 b c he was prose ribid, 
but managed to escape to the camp of Brutus and Cassius 
After the battle of Philippi (42) he went over to Antony, but 
subsequently transferred his support to Octavian In 31 
Mcssalla was appointed consul in place of Antony, and took 
part in the battle of Ac tium He subsequently held commands 
in the Last, and suppressed the revolted Aquitanians, for this 
latter feat he celebrated a triumph in 27 

Messalla restored the road between lusculum and Albi, vnd 
many handsome buildings were due to hi^ initiative lbs 
influence on literature, which he encouraged aftei the mann'^r 
of Maecenas, was considerable, and the group of literary persons 
whom he gathered round him — including libullus, Lygdamus 
and the poet Sulpicia ” has been called “ the Messalla Micle” 
With Horace and Fibullus he was on intimate terms, and Ovid 
expresses his gratitude to him as the first to notice and encourage 
his work I he two panegyrics bv unknown authors ^one 
printed among the poems of Tibullus is iv i, the other include d 
in the CataUptoiiy the collection of small poems ittnbuted to 
Virgil) indicate the esteem in which he was held Messalla w«u 
himself the author of various works, all of which iic lost Ihcy 
included Memoirs of the civil wars after the death ol Caesai, 
used by Suetonius and Plutarch, bucolic poems m Greek, 
translations of Greek speeches, occasional sitirnal and erotic 
verses, essays on the minutiae of giammar As an 01 itor, he 
followed Ciceio instead of the Attic izing ochool, but his style 
was affected and artificial J^ater critics considered him superior 
to Cictro, and liberius adopted him is a model Late m life 
he wrote a v/ork on the great Roman families, wrongly identified 
with an extant poem I)e progeme Augusti Cae^aris bearing the 
name of Messalla, but reall} a 15th-century pioduction 

Monographs by L Wiesc' (Berlin, 1829), J M V ilcton (Gioningen, 
1874) L Fontaine (Vcisailhs, 187b) II bchiiU, De M I attah 
(1880) Messalla in Aquitania " by J P Postg ite 111 Clas lull 
Review, March 1903, W Y Sell ir, Roman Poets of the Aumstan 
Ac,e Horace and the hlegiac Poets (Oxford, 1892) pp 213 and 221 
to 2 j8 the spurious poem ed by li Meecnatc (1820) 

Two other membeis of this distinguished family of the Valerian 
gens may be mentioned 

1 Marcus Valerius Messalla, father of the preceding, 
consul in 53 B c He was twice accused of illegal practices 
in connexion with the elections, on the first occasion he was 
acquitted, in spite of his obvious guilt, through the eloquence 
of his uncle Quintus Hortensius, on the second he was con- 
demned He tc^ok the side of Caesar m the civil war Nothing 
appears to be known of his later history He was augur for 
fifty -five years and wrote a work on the science of divin ition 

Cicero, Ad Fam vi 18, viu 4, ad Atticum, iv 16, I)io Cassius xl 
I7i 45 » Bellum afneanum^ 28 Macrobius, batuvnalia^ 1 y, 14, 
Aldus Gellius xiii 14, 3 

2 Manius Valerius Maximus Corvinus Messalia, consul 
263 B c In this yt^ar, with his colleague Manius Otacihus 
(or Octacihus) Crassus, he gained a brilliant victory over the 
Carthaginians and Syracusans, the honour of a triumph was 
decreed to him alone His relief of Messana obtained him the 
cognomen Messalla, which remained m the family for nearly 
800 years To commemorate his Sicilian victory, he caused it 
to be pictonally represented on the wall of the Curia Hostilia, 


the first example of an historical fresco at Rome He is said 
also to have brought the first sun-dial from Catana to Rome, 
where it was set up on a column in the fonim 

Polybius 1 lO Diod Sic xxm 4, Zonal as viii y Plmy, Hat 
Hist vii 60, XXXV \ (7) 

MESSALLINA> VALERIA, the third wife of the Roman 
cmpcroi Claudius (qv) She was notorious for her profligacy, 
avarice and ambition, and exercised a complete ascendancy 
over her weak-minded husband, w h the help of his all-powerful 
freedmen During the absence of ( laudius from the citv, 
Messallina forced a handsome vouth named Gams Silius to 
divorce his wife and go through a reguni’ torm of marri igt with 
hci The freedman Narcissus, warned by the fate of another 
freedrnan Polybius, who had been put to death by Messallina, 
informed Claudius of what had taken place, and persuaded him 
to consent to the removal of his wife She was excc utid in the 
gardens of Lucullus, which she had obtained on the death of 
Valerius Asi iticus, who through her machinations had been 
condemned on a charge of treason She was only twenty-six 
) e irs of age By Cl ludius she was the mother of the unfortunate 
Britannicus, anci of Octavia, wife of Nero 

Sec Tacitus A)inals, XI 1-38 Dio Cassius lx 14-31 Juvenal vi 
115-135, X 333, XIV 331, Suetonius, Claitaius Mcnvale, HiA of 
the Roman muRr the Lmpitt, ch 50, A Stihr, Agripjana in 
Bildt r ans di m A lU 1 thnmt , iv (i 80 5) 

MESSAPII, an ancient tribe which inhabited, in historical 
times, the south-eastern peninsula or “ lieel ” of Italy, known 
variously m ancient times as Calaliri i, Messapia and lapygia 
Ihcir chief towns wcu U/entum, Rudiac, Briindisuim and Una 
They are mentioned (Herod vn 170) as having inflicted a serious 
defc xt on the Greeks of larentum m 473 B c Herodotus adds 
a traduion which links them to the Cretan subjects ot “ King 
Minos Ihtir language is preserved for us m a scantv grouj) 
of perhaps fift\ insc rqitions of whi( h only a few contain more 
than proper names, and in a few^ glosses m ancient writers 
( () 11 ( ( ted by Mommsen {U ntcriialisihe DtalcJUe, p 70) Unluckilv 
very few^ origin ds of the msc upturns arc now m existence, 
though scmie few remain in the museum at laranto I he only 
satisfictory ti insdipts are those given by (1) Alommsen {loc 
at) and by (2) I P Droop in the Annual of the British School 
at Uhens (11)05-1906), \n 137, who includes, lor purposes of 
comparison as the reader should be warned some specimens 
of the unfortiinatel} numerous c I iss of foigcd inscriptions A 
larg< number of the inscriptions collected by Ciamurririi in the 
appendues to Fabrelli’s Corpus insert pliomim itaUcarum are 
foigcncs, and the text of the rest is negligently reported It is 
therefore safest to rely on the texts collected by Mommsen, 
cumbered though they xrc by the various readings given to him 
by various authorities In spite, however, of these cIiIIk ulties 
some facts of considerable importance have been establislied 

Ihe inscriptions, so far as it is safe to judge from the copies 
of the older finds and from Droop’s facsimilcjof the newer, aie 
all in the Tarentinc-Ionu alphabet (with f for v and |- for h) 
For limits of date 400-150 BC may be regarded as approxi- 
mate ly probable , the two most important inscriptions- those ol 
Bindisi and Vaste— may perhaps be assigned provisionallv to 
the 3rd c ( ntury B c 

Mommsen’s hrst attempt at dealing with the inscriptions and 
the language attained solid, if not very numerous, results, chief 
of whirh wxre the gcnitivil chiiactcr of the endings— and 
////, and the conjunctional value of inOt (loc at 79-84 sqq ) 
Since that time (1850) verv little progress has been made 
There is, in fact, only one attempt known to the present writer 
to which the student can be referred as proceeding upon 
thoroughly sc icntific lines, that of Profcssoi Alf lorp in Indoger- 
manische For^chungen (1893) \ 195, which deals fully wath the 
twm inscnptions just mentioned, and practically sum^ up all 
that IS cither rcitain or probable in the conjectures of his pre- 
decessors Hardly more than a few words can be said to have 
been separated and translated with certain tv - Kalatoras (masc 
gen sing ), ** of a herald ” (written upon a herald’s staff which 
was once in the Naples Museum) aran (acc sing fern ), arable 
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land^’, fnazzeSy greater ’’ (neut acc sing), the first two 
syllables of the I atm maiestas, while (3rd sing aonst 

indic ) ^‘placed ” or “offered and forms corresponding to the 
arti( le (/a- Greek to) seem also reasonably probable 

Some phonetic diaractcristics of the dialect may be regarded 
as quite certain, (i) the change of the original short d to d (as 
m the last syllable of the genitive kalatoras)^ (2) of final -m to -m 
( as m aran)y (3) of -hi- -ti- -si- respectively to -nn- -tO- and -s^- 
as m dazohonnes “ Da onius,” dazohonmht “ Dasonii dazttOe^y 
gen dazetihht “ Dazetius, Dazetii/^ from the shorter stem dazet-y 
Vallasso for Vallasio (a dcnvati\e from the shorter n ime P alla)y 

(4) the loss of final ( is m iepise), and probably of final t (as in 
-deSy peihaps meaning “set,’ from the root of Gr Tt^r//xt), 

(5) the change of original dh to d {anda — Gr hOa) and bh to b 
{beran — Lat jerant)y ( 0 ) -au- before (at least some) consonants 
becomes -d- {Basta, eirhcr ftfuara) (7) Very gieit interest 
attaches to the form pinkahth — which lorp virv probably 
identihes with the Use an stem pompaio — whkh is a derivative 
of the Indo-Liiiopcan numeral ^penq ^ “ 5 ’ 

If this last idcntilic ition be correct it would sliow that m 
Messapian (just is in Vcnctn and Ligurian) the original velars 
were retamed as guttiir ils and not converted into labials Ihc 
ch inge of c? to fl is cxc eedingly interesting as being \ [phenomenon 
associated with the northern brandies of Tndo-Linopi an such 
IS Gothic, Alban i in and Lithuannn, ind not qqicar ni^ in any 
other southern dialect hitherto known llie Gicek \(f>f)o^LTa 
appears in the form Aprodita (dit sing fern) The use of 
double consonants which has been already pointed out m the 
Messvipian inscriptions has been veiy acutely connected bv 
Deec ke with the traditicpn that the same practice w is intioduced 
at Rome by the pott h nnius who came from the Mcssapian town 
Riidiae (hestus, p 293 IV!) 

It should be idded th it the proper names in (he inscriptions 
show the regular Italic system of gentile nomcn preceded by a 
personal pricnomen, and thit some inscriptions show the inter- 
esting fc iture which appe irs in the 1 ibles of Hcraclea of a 
crest or coat of aims, s idi as i triangle or an anchor, peculnr 
to paiticular families Ihc same reippears in the lovilae 
of Capua and C iimac 

For further inform ition the student must be referred to tlic 
sources aln idy mentioned and ft rthcr to W Dtcckc m a sciics of 
articles in tlic Rhctntsclws A/«scm«i,x\xvi sqcj xxxvn 37^ sqcj 
xl 1^1 ‘^qq , xhi 22O “^qq S Uez cnbevqers Be Uru^ \o\ ih 

A newly discovered in^^cnption has Ikcii published by L Ceci, 
\olizie dc^U Scai'i (iqoS), p Sc; cind one 01 Iv^o otiieis aic recorded 
by Professor \ lola ibid 188 | p 128 snq snd mCiornale drj'li Scavt 
di Pompet, vol 4 (1878), pp 70 sqq llie place n nnosof thedislnct 
are collected by K S Cun wey, The Italic Dialcct'ij p 31, for the 
Tarentine Ionic alphibet see il)id n 461 

For a discussion of the import int ethnological question of the 
ongin of the Mcssapians sec W tltlbig, Tltimes, xi 257 P 
Krcbchracr, Linleitung tn die Gesrhichte der griechischm Sptaihe 
pp 262 sqq , 272 stjq , H Hirt, Die ^prachltt he Stellung dt r III} ribchi n 
Xiestschift fur II htepert, jip 179-1S8) Jxeferenee should also 
be made to the discussion of their relation to the Vcncti b> C Pauli 
in Die Vender^ p [13 sqq , especially p 437, and also to H b 
Conway, Italic Dialects^ 115 (R b C ) 

MESSENE, an ancient Greek citv, the capital of Messcnia, 
founded by hpaminondis in 369 b e , after the battle of Lcuctra 
and the first 1 hehan inv ision of the Pcloponnese flie town 
was built b) the combined Theban and Argive armies and the 
exiled Messenians who hid been invited to return and found a 
state which should be independent of Spartan rule The site 
was chosen by Tpanunondas and lay on the western slope of 
the mountain which dominates the Messeman pliin and cul- 
minates m the two peaks of Ithomc and Lua The former of 
these (2630 ft ) served as the acropolis, and was included within 
the same system of fortifii ations as the lower city Messene 
remained a place of some importance under the Romans, but 
w^e hear nothing of it in medieval times and now the hamlet of 
Mavromati occupies a small part of the site 

Pausanias has left us a description of the city (iv 31-33), its 
chief temples and statues, its springs, its market-place and 
gymnasium, its place of sacrifice (upoOxenov), the tomb of the 
hero Aristomenes (qv) and the temple of Zeus Ithomatas on the 


summit of the acropolis with a statue by the famous Argive 
sculptor Ageladas, originally made for the Messenian helots 
who had settled at Naupactus at the close of the third Messenian 
War But what chiefly exc ited his wonder was the strength of 
Its fortifications, whic h excelled all those of the Greek world Of 
the wall, some si m extent, considerable portions yet 
remain, especially on the north and north-west, and almost the 
entire circuit can still be traced, affording the finest extant 
example of Greek fortification Ihe wall is flanked by towers 
about 31 ft high set at irregular intervals these have two 
storevs with loopholes m the lower and windows in the upper, 
and are ente red by doors on a level with the top of the wall which 
IS reached by flights of steps Of the gates only two can be 
locited, the eastern or I uoriian, situated on the eastern side 
of the saddle uniting Ithomc and P ua, and the northern or 
Arcadian gate Of the former but little remains the latter, 
however, is excellently preserved and consists of a circular 
court about 20 \ds> in diameter with inner and outer gates, 
the latter flanked by square towers some n yds apart Ihe 
linUl of the inner gate wis formed by a single stone 18 ft 
8 in m length, and the masonry of the circular court is of 
astonishing beauty and aciuricy Ihe other buildings which 
can be uienlifKd arc the theatre, the stadium, the count il 
chamber or Bouleutcnon, and the piopylacum of the market, 
while on the shoulder of the mtiuntam are the foundations of 
a sm ill temple, probably that of Artemis Laphna 

See F Curtuis, 11 138 sqq M Leake, fravtls tn 

the Moiea, 1 sqq , J G brazer, Pausanias Destviption of 

(fVceiLyWX 429 sqq , (x Cl uk, 2 32 sqq A Hluiict, 

t xptd smut dc Mont Anhihctmr 1 37 42, Platts 38-47, L P 
Boh\ lyL^ Rtchtn Jus gt^'iqr ^iir les rinnts dc la MorSe 107 sq(] C 
Bur^iin, Gtogya pine von GnccJienland , 11 1O5 sqi) (MR T) 

MESSENIA (Or Mccrtry'iurj or Mctrtn/ida), the SW distntt 
of the Pclojionnese, lioundcd on the P bv Mt Tavgetus, on the 
N b} the rivci Ncda and tlic Artadian Mountains, on llit S 
and \\ by the sea Its are v is some 82^,000 acres, considerably 
less than that of Shropshire or Wiltshire Historically and 
economic allv its most important part is the great plain, 
consisting of two distim t portions, watered by the river Pmnisus 
(mod Pirnat? i) and its afiliients This is the most fertile tract 
m Greece, and at the present day produces orangcs_, citrons, 
almonds, figs, grapes and olives in great abundance and of 
exi client qu ilil) The plain is bounded on the north by the 
Romian Mountains (mod letrdsi, 5210 ft ) and their westerly 
extension, on the west by the mountains of Cypanssia (4000 ft ), 
a southern (ontinu ition of whic h forms the south-west peninsula 
of the Morca, attaining its greatest height in Mt Mathia (mod 
Lykodiino, 3160 ft ) Off the south coast of this peninsula 
he the three Ocnussac islands and the islet of Theganussa 
(Venctiko) Tn spite of its long coast-line, Messcnia has no good 
harbours except the Bay of Pylos (Navanno), and has mver 
played an important part in Greek naval history 

The earliest inhabitants of Messenia are said to have been 
Pckisgians and I c leges {qqv), of whom the latter had their 
capital at Andania Then came an Acolo-Minyan immigration, 
which apparently extended to Messenia, though the Pylos of 
Nestor almost certainly liy in Inpnylia, and not at the site 
which in hist one times bore that name In the Homeric poems 
eastern Messenia is represented as under the rule of Mcnelaus 
of Sparta, while thewcstirn coast is under the Ncleids of Pylos, 
but after Menclaus’s death the Messenian frontier was pusheci 
eastwards as far as Taygetus A body of Dorians under 
Cresphontes invaded the country from Arcadia, and, taking as 
their capital Stenydarus in the northern plain, extended first 
their suzerainty and then their rule over the whole distnct The 
task apparently proved an e isy one, and the Dorians blending 
with the previous inhabitants produced a single Messenian race 
with a strong national feeling But the fertility of the soil, 
the warm and genial climate, the mingling of races and the 
absence of opposition, combined to render the Messenians no 
match for their hardy and warlike neighbours of Sparta War 
broke out — in consequence, it was said, of the murder of the 
Spartan king leleclus byr the Messenians — which, m spite of 
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the heroism of King Euphaes and his successor Anstodemus {qv) 
ended m the subjection of Mcsscnia to bparta {c 720 b c ) 
Two generations later the Messenians revolted and under the 
leadership of Ai istomenes {q v ) kept the bpartans at bay for 
some seventeen years (648-631 b c , according to Grote), but 
the stronghold of Ira (Eira) fell after a siege of eleven years, 
and those Messenians who did not leave the country were reduced 
to the condition of helots ihe next revolt broke out in 464, 
when a severe earthquake destroyed bparta and caused great 
loss of life, the insurgents defended themselves for some years 
on the rock-citadel of Ithome, as they had done in the lirst war, 
but eventually they had to leave the Peloponncse and were 
settled by the Athenians at Naupactus in the territory of the 
I oc ri Ozolae After the battle of Leiu tra (37 1 b c ) Epaminondas 
invited the exiled Messenians scattered in Italy, Sicily, Afric i 
and elsewhere to return to their country the city of Mes'^ene 
(qv ) was founded in 369 to be the capital of the (ountry and, 
like Megalopolis in Arcadia, a powerful check on Sparta Other 
towns too were founded or rebuilt at this time, though a great 
part of the land still remxincd very spaistly peopled l>ut 
though independent Messenia ncvci became really powcitul 
or able to stand without external support After the fill of 
the Iheban power, to which it hid owed its foundation, it 
became an ally of Philip II of Maecdon and took no part in 
the battle of Chacrontia (^38 B( ) Subsccpuntly it joined 
the Achaean League, and wt find Mcsscnian troops hghting 
along with the Ac haems and Anligonus Dosori at Sellasia in 
222 Bc Philip V sent Demetrius of Pharos to seize Messenc, 
but the attempt failed and cost the life of Demetrius soon 
afterwards the bpartan t>rant Nabis succeeded in taking the 
city, but was forced to rctiic by the timely arrival of the Philo- 
poemen and the Megalopohtans A war afterwards broke out 
with the Achaem League, during which Philopoeincn was 
captured and put to dcith by the Messenians (183 B c ), but 
Lycortas took the city in the following yeai , and it again joined 
the Achaean League, though much wcikcncci bv the loss of 
Abu, Ihurii ind Pherae, which broke loose from it and entered 
the League as independent members (see Achaean LEAcut) 
In 146 BC the Messenians, together with the other states of 
Gnece, were brought chieitly under Roman sway by L Mum- 
mius Por centuries there had been a dispute between 
Mcsscnia and Spirt i about the possession of the Ager 
DentheUates on the western slope of laygetus after various 
de( isions by Philip of Mice don, Antigonus, Mummius, Caesar 
Antony, Augustus and others, the question was settled in 
AD 25 by Tiberius and the Senate in favour of the 
Messenians (lai Ann iv 43) 

In the middle ages Messeni i shared the fortunes of the rest 
of the Peloponncse It was ovcnnin by SI ivic hordes, who have 
left their trac es in many village names, and was one of the chief 
battlefields of the various powers— Byzantines, Tranks, Vene- 
tians and lurks— who struggled for the possession of the Morea 
Striking reminders of these conflicts are afforded by the extant 
ruins of the medieval strongholds of Kal im ita C oron (anc 
AstnCy mod Korone), Modon (Methone) and Pylos At the 
present dav Messenia forms a department with its capital it 
Kalamata, and a population numbering (according to the census 
of 1907), 127,991 

ScoW M Leake Travels tn the Morea {LomUm 1810) 1 324 sqq 
E Curtins Pe/o/^onnesos (Gotha 11 12 1 sqq C Bnrsian, 

Oeographte von (jrrtechenland {L^\p 7 \g, iHbS) 11 155 sqq L P Bob 
layc, Recherche % gdographiques sur Ics mines de la Morh (Pans, 1835), 
10 1 sq(i Strabo viii 358 sqq Paiisanias iv , and the commentary in 
J G Fmzcr, Pausantas s Description of Greece, vol m and 
articles by W Kolbe, Athemsche Mtiteilungen (1QO4), 364 sqq , 
and M N Tod, Journal of Hellenic Studies, xxv 32 sqq Physical 
features A Phihppson, Der Peloponnes (Berlin, 1892), 340-381 
Inscriptions Inscnptiones graecae, v , Le Bas Foucirt, Vovage 
archdologique Inscriptions, Nos 291-326 A Colhtz Bechtel, Samm- 
lung der grtech DialekHnschriften, 111 2, Nos 4637-4O92 

(M N T) 

MESSIAH (Dan x 25, 26), and Messias (John 1 41 25), 

transcriptions (the first form modified by reference to the 
etymology) of the Greek Mccrerta? (M^cria?, Mccrcias), which in 


turn represents the Aramaic (mhkihd), answering to the 

Hebrew “ the anointed ^ There can be no doubt that 

a magical power was ascribed to the anointing oil (ef Frazer, 
Golden Bough, 2nd cd , 11 364 sqq) Ihe king was thereby 

rendered sacrosanc t (1 Sam xxiv 6 sqq , 2 Sam 1 14 sqq , iv 9 
‘'44 )j 'vas considered to be endowed with a spi ( i d virtue 

Ihus whosoever curses the king is stoned as though God Himself 
had been cursed (2 Sam xix 22) In ancient Tgyptiin cultus 
the priest, after he has solemnly s dated the gods, begins the 
daily toilet of the god, which consists in sprinkling his image, 
clothing it w ith coloured cloths, and anointing it with oil (Erman, 
Die aegyptische Religion, p 49) In the magical texts of 
Biby Ionia a similar virtue was attached to oil “ bright oil, 
pure oil, resplendent oil that bestows migmhunce on the Gods 
the oil for the conjuration (hptu) of M irduk ” (Tallqiiist, 
Maklu series, tablet vii col i, 31 sqq , cf (iressrnann, Der 
Ursprung der tsraeltit^rhjudisi hen hschatologie, p 238 sqq ) We 
have, in Sc hr ider’s K 1 B v letter 37 (p 98), evidence fiom 
the Tell el-\mirni tiblcts that the anointmg of kings was 
practised in Egypt 01 Syn i in 1450 b c^ (r ) m a letter acidic ssed 
to the Egyptian king by Rarnman-nirari of Nuhassi On the 
intimate relition which in primitive times subsisted betw^een the 
sorcerer and the king see the citation from Tia/er’s Early 
History of Kingship, p 127 m the article pRifST, and cf p 29 
‘ Classical evidence points to the conclusion that in prehistoric 
iges the various tribes or cities weic ruled by kings who 
discharged pnestlv duties” (p 31) Thus the early kings of 
Assyria were priests of Assur (Asur) the tutelary deity of 
Assyria Tigl ith-Pileser I (c iioo P c ) calls his predecessors, 
S imsi-R imm in and Ismi-Digm tshikku (pa~te~si) of the (lod 
Assur (Pnsm-insc col vu 62, 63) later kings, eg Sh d- 
mancser IT (Nimrud-obelisk, line 13, monolith, Imt it) and 
Assiir-bani pal (Rassam rvl col vii 94) c ill themselves by the 
more definite title of sangu of Assur The Hebrew word with 
the article piefixed occurs in the Old lestnmcnt only m the 
phrase “ the anointed priest ’’(lev iv 3, 3, t 6, vi 22 [15]), but 

Yahweh’s anointed ” is a ccxrnmon title of the king of Israel, 
applied in the historic il books to Saul and David in I am iv 20 
to Zcdekiah, and in Isa \lv i extended to (.yrus In the 
Psalms corresponding phrases (Mv, Thv, His anointed)^ occur 
nine times, to whic h mav be aclded the lyrical passages i Sam 
11 10, Hab 111 I ^ 

in the present attitude of literary c nticism it would be most 
difficult to assert, as Robertson Smith did in the 9th edition of 
this work, that “ m the intention of the writers it [/ e the term 
mcssiah or anointed ”] refers to the king then on the throne ’’ 
Nor would most recent critics agree with Professor Dnver 
(LOT, 8th cd p 385) in considering Pss 11 and Ixxii as “ pre- 
sumablv pre-exilic ” G Buchanan Giay (] Q R , July 1893, 
p 638 sqq ) draws a parallel between the “ king ” in the Psalms 
and the ‘ servant ” in Deutero-Isaiah or Yahweh’s “ Son ” 
(m TIos XI 1, &c) which is applied to Israel either actual or 
idc dized It would be possible so to inteiprct “ king ” or 
“ anointed ” in some Psalms, e g Ixi , Ixiii ind Ixxxiv , but 
hardly in Pss 11 , Ixxii and Ixxxix , where the Messianic reference 
IS stronglv person il ’ In the Psalms the ideal aspeef of the 
kingship, its religious importance as the expression and organ 
of Yahweh’s sovereigntv is prominent When the Psalter 
became a liturgical book the historical kingship had gone by, 
and the idea ilcme remiined, no longer as the interputation of 
a present political fact but as part of Israel’s religious inherit- 
ance It was impossible, however, to think that a true idea had 
become olisolele merely because it found no expression on earth 
for the time being, Israel looked again for an anointed king to 
whom the words of the sacred hymns should apply with a force 

^ The Iranscnption is as in Ffiriroiffj, Feiririp for "WK'J, Onomasttca, 
od Lag , pp 247 281, Ba<r ii 3 For the termination as for 
sec Lagarde, Psalt Memph , p vii 

- The jilural is found in Ps cv 15, of the patriarchs as conse 
crated persons 

* In Ps Ixxxiv 9 [10] it IS disputed whether the anointed one 
IS the king, the priest, or the nation as a whole The second view 13 
perhaps the best 
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never realized in the imperfect kingship of the past 1 hus the 
Psalms were necessarily viewed as prophetic , and meantime, in 
accordance with the common Hebrew representation of ideal 
thmgs as existing in heaven, the true king remains hidden with 
God The steps by which this result was reached must, however, 
bo considered in detail 

The hope of the advent of an ideal king was only one feature 
of that larger hope of the salvation of Israel from all evils, 
which was constantly held forth by all the prophets, from the 
time when the seers of the 8th century b c proclaimed tliat the 
true conception of Yahweh’s relation to IIis people ( ould become 
a practjc il reality only through a great deliverance following 
a sifting judgment of the most terrible kind Ihe idea of a 
judgment so severe as to render possible an entire bieach with 
the guilty past is common to all the prophets, but is expressed 
in a great variety of forms and images As a rule the prophets 
directly connect the final restoration with the removal of the 
sms of their own age, to Isaiah the last troubles aie those of 
Assyrian mvasion, to Jeremiah the restoration follows on the 
exile to Babylon, to Daniel on the overthrow of the Greek 
monarchy But all agree in giving the central place to the 
realization of a real effective kingship of Yahweh, in fact the 
conception of the religious subject as the nation of Israel, with 
a national organization under Yahweh as king, is common to 
the whole Old Testament, and connects prophecy proper with 
the so-called Messianic psalms and similar passages which speak 
of the religious relations of the Hebrew commonvvealth, the 
religious meaning of national institutions and so necessarily 
contain ideal elements reaching beyond the empirical pr{^c^t 
All such passages are frt(|uently called Messianic , but the term 
is more pioperly ieser\cd as the specific designation of one 
particular branch of the Hebrew hope of salvation, which, 
l)C(ommg piominent m oost-canonic al Judaism, used the 
name of the Messiah as i technical term (which it never is 
in the Old lestament), and exercised a grcvit influence on 
New lestament thought — the term ‘Hhe Christ’^ (oxpttrTos) 
being Itself nothing more than th^ translation of ‘ the 
Messiah ” 

In the period of the Hebrew monarchy the thought that 
\ahweh is the divine king of Israel was associated with the 
conception that the human king reigns b> right only if he reigns 
by commission 01 “ unction ” from Him Such was the the or} 
of the kingship in Fphraim as well as in Judah (Deut xxxiii , 
2 Kings IX 6), till in the decidcnce of the nenthern state Amos 
(ix 11) foretold 1 the redintegration of the Dicidie kingdom, 
md Hosea (111 5 , \ 111 4) expicssl} associated a similar prediction 
w ith the eondemnation of the kingship of Lphrairn as illegit im xte 
bo the great Judaean prophets of the Stli century connect the 
salvation of Israel with the rise of a Davidic 1 ing, full of Yahweh’s 
Spirit, in whom all the cneigics of Vahweh’s transtendental 
kingship arc as it were incarnate (Isa ix 6 seq , xi t seq , Micah v ) 
this conccpticjn, however, is not one of the constant elements 
of prophecy, other prophecies of Isaiah look hr the decisive 
interposition of Yihweh in the crisis of history without a kingl} 
deliverer Jeremiah again spcxks of the future DaMd or 
iighteotls sprout of Davids stem (xxiii 5 seq , xxx 9) and 
Ezekiel uses similar Imgiiage (xxxiv , xxxvii ), but that such 
passages do not necessarily mean moie than that the Davidic 
dynasty shall be continued in the time of restoiation under 
worthy princes seems clear from the way in which Ezekiel 
speeiks of the prince m chs xlv , xlvi As yet we have no 
fixed doctrine of a personal Messiah, but only material from 
which such a doctrine might be drawn The leligious view of 
the kingship is still essentially the same as in 2 Sam vii , where 

^ Most recent critics regard Amos ix 9 15 as a later idditicm, and 
the same view is held by Nowack, Harper and others respecting 
Hos 111 5, though on grounds which ser m questionable Isa 
ix 1-7, XI I sqq arc held by llackmann Cheyne Marti and 
other cntics to be post-cxilian Duhm and others hold that they 
arc genuine It may be admitted that Tsi xi i seq might be held to 
be contemporary with Isa Iv 3, 4, and to refer to Zerubbabcl 
Cf Haggai 11 2T-2 5, composed seventeen years afterwards Mic v 
i~8 can with difficulty be regarded as genuine 


the endless duration of the Davidic dynasty is set forth as part 
of Yahweh’s plan 

There are other parts of the Old Testament — notably i Sam. 
viii , xii (belonging to the later siratum ) — in which the very 
existence of a human kingship is represented as a departure from 
the theocratic ideal, and after the exile, when the monarchy 
had come to an end, we find pictures of the latter days in which 
Its restoration has no place Such is the great prophecy of 
Isa xl -xlviii , in which Cyrus is the anointed of Yahweh bo too 
there is no allusion to a human kingship in Joel or in Malachi, 
the old forms of the Hebrew state were broken, and religious 
hope s expressed themselves in other shapes ^ In the book of 
Daniel it is collective Tsriel that, under the symbol of a “ son of 
man,” receives the kingdom (vii 13, 18, 22, 27) 

Meantime, however, the decay and ultimate silence of the liv- 
ing prophetic word concurred with prolonged political servitude 
to pioduce an important (hange in Hebrew religion lo the 
prophets the kingship of Yahweh was not a mere ideal, but an 
actual leality Its full manilestation indeed, to the eye of sense 
and to the unbelieving world, lay in the future, but true faith 
found a present stay in the sovereignty of Yahweh, daily 
exhibited in providence and interpreted to each generation by 
the voice of the prophets And, while Yahweh’s kingship was 
a living *ind present fact, it refused to be formulated in fixed 
invari tblc shape 

But when the prophets were succeeded by the scribes, the 
interpreters of the written word, and the yoke of foreign oppres- 
sors rested on the land, YahwTh’s kingship, which presupposed 
a living nation, found not even the most inadequate expression 
m daily political life Yahweh was still the lawgiver of Israel, 
but His law was written m a book, and He was not present to 
administer it He w xs still the hope of Israel, but the hope 
too was only to be uad in Ixioks, xnd these were interpreted 
of i future which was no longer the ideal development of forces 
alieady at work, but wholly new and supernatural Ihe present 
was a blank, m which lehgious duty was summed up in patient 
obedience to the law < ud penitent submission to the Divine 
chastisements The scribes were mainly busied with the law, 
but no rchgiim < cxn subsist on mere law, and the sy ^tematiz ition 
of the prophetic hopes, and of those more ideal parts of the 
other sacred literature which, because ideal and dissevered from 
the present, were now set on one line with the prophei les, went 
on side by ‘ide with the systematization of the law, by means of a 
harmcmistir exege<^is, which sought to gather up every piophetic 
image in one grand panorama of the issues of Israel’s and the 
world’s history Ihe beginnings of this process can probably 
be triced within the canon itself, in the book of Joel and the 
last ( hapters of Zechanah, ^ and, if this be so, we see from Zech 
IX that the picture of the ideal king claimed a place in such 
constructions Ihe full development of the method belongs, 
however, to the post-canonical literature, and was naturally 
much less regulai and rapid than the growth of the legal tradi- 
tions of the scribes It was in crises of national anguish that 
men turned most eagerly to the prophecies, and souj.ht to 
construe their teachings as a promise of speedy deliverance (see 
Aiocaiyptic Literaiure) But these books, however influen- 
tial, had no public authority, and when the yoke of oppression 
was lightened but a little their enthusiasm lost much of its 
contagious power It is not therefore safe to measure the 
general growth of eschatological doctrine by the apocalyptic 
l)Ooks, of which Daniel alone attained a canonical position. In 
the Apocrypha eschatology has a relatively small place, but there 
IS enough to show that the hope of Israel was never forgotten, 
and that the imagery of the prophets was accepted with a 
literalness not contemplated by the prophets themselves 

It wa however, only veiy gradually that the figure and name 
of the Messiah acquired the prominence which they have in 

- 1 he hopes which Haggai and Zechanah connect with the name of 
Zenibbdbef, a descendant of David, hardly foim an exception lo this 
statement. There may even be a reference to him in Isa Iv 3, 4 
See Stade's articles * Peuterozacharja/* Z f A -Thche l^tss , 
1881-1882 Cf Dan IX 2 for the use of the older propheaes 
m the solution of new problems of faith 
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later Jewish doctrine of the last things and in the official exegesis 
of the Targums In the very developed eschatology of Daniel 
they are, as we have seen, altogether wanting, and in the 
Apocrypha, both before and after the Maccabean revival, the 
everlasting throne of David’s house is a mere historical reminis- 
cence (Ecclus xlvii II, I Mate ii 57) So long as the wars 
of independence occupied the Palestinian Jews, and the Ilasmo- 
naean sovereignty promised a measure of independence and 
felicity under the law, the hope that connected itself with the 
house of David was not likely to rise to fresh life, especially as a 
considerable proportion of the not very numerous passages of 
Scripture which speak of the ideal king might with a little 
straining be applied to the rising star of the new dynasty (cf 
I Macc xiv 4-15) It IS only in Alexandria, where the Jews 
were still subject to the yoke of the Gentile, that at this time 
{c 140 B c ) we find the oldest Sibylline verses (111 6«52 seq ) 
proclaiming the approach of the righteous king whom God shall 
raise up from the East (Isa xli 2) Ihe name Messiah is still 
lacking, and the central point of the prophecy is not the reign of 
the deliverer but the subjection of all nations to the law and the 
Temple ^ 

With the growmg weakness and coi ruption of the Ila^monaean 
princes, and the alienation of a large part of the nation from 
their cause, the hope of a better kingship begins to appear in 
Judaea also, at first darkly shadowed forth in the Book of Enoch 
(( hap xc ), where the white steer, the future leader of God’s 
herd after the deliverance from the heathen, stands in a cert.iin 
contrast to the ai tual dynasty (the homed lamb^) , ind then mu( h 
more clearly, and for the first time with use of the name Messiah, 
m the Psalter of Solomon, the ( hief document of the protest of 
Pharisausm against its enemies the later Hasmonaeans Ihc 
stiuggle between the Pha^-isees and Sadducees, between the party 
of the scribes and the aristocracy, was a struggle for mastery 
between a seculanzed hierarchy whose whole interB^»tb were 
those of their own selfish politics, and a party to which God 
and the exact fulfilment of the law according to the scribes 
were all m all 1 his doctrine had grown up under Persian and 
Grc( lan rule, and no government that possessed or iimed it 
political independence could possibly show constant defereiiie 
to the punctilios of the sc hoolmen Ihe Pharisees themselves 
could not but see that their principles were politically impotent, 
the most scrupulous observance of the Sabbath, for example 
— and this was the culmmatmg point of legality — could not 
thrust back the heathen Thus the party of the scribes, when 
they came mto oonflu t with an active politiail power, which at 
the same time elaimed to represent the theocratic interests of 
Israel, were eximpellcd to lay fresh stress on the doctrine that the 
true deliverance of Israel must come from God 

But now the Jews were a nation once more, and national idca^ 
came to the front In the Hasmonaean sovereignty these ideas 
took a political form, and the result was the secularization 
of the kingdom of God for the sike of a harsh and rapacious 1 
aristocracy The nation threw itself on the side of the Pharisees , 
not in the spirit of punctilious legalism, but with the wlcmr of 
a national enthusiasm deceived in its dearest hopes, and turning 
for help from the delusive kingship of the Hasmonaeans to the 
true kmgship of Yahweh, and to His vicegerent the king of 
David’s hemse It is in this connexion that the doctrine and 
name of the Messiah appear in the Psalter of Solomon Ihc 
eternal kingship of the ihouse of David, so long forgotten, is 
seized on as the proof that the Hasmonaeans have no divine right 

“ Thou, Lord, art our king for ever and ever Thou didst 

choose David as king over Israel, and swarest unto him concerning 
hi9 seed for ever that his kmgship should never fail before Thcc 
And for our sms sinners (the Hasmonaeans) have risen up over us, 
takmg with force the kmgtlom which Thou didst not promise to 
them, prof ining the throne of David in their pnde But Thou, Q 
Lorel, will cast them down and root out their seexl from tlic land, 
when a man not of our race (Pompey) rises up against them 
Behold, O Loiel, and raise up their king the Son of David at the lime 
that Thou hast appointed, to reign over Israel Thy servant, and gird 
him with strengtn to crush unjust rulers to cleanse Jerusalem from 
the heathen that tread it under foot, to cast out sinners from Thy 

* 111 Stbyll 111 775, nuifit undoubtedly be read for vUv 
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inheritance, to break the pnde of sinners and all their strength 
as potter's vessels with a rod of iron (Ps n 9) , to destroy the law 
less nations with the word of his mouth (Isa xi 4), to gather a 
holy nation and lead them in nghtcousness Ho shall divide 

them by tribes in the land, and no stranger and fonigner shall dwell 
with them, he shall judge the nations in wisdom and righteousness 
The heathen nations shall serve under his yoke, he sh lU glorify 
the Lord before all the earth and cleanse Jerusalem in holiness, as 
m the beginning From the ends of the earth all nations shall 
come to see his glory and bring the weary sons of /ion as gifts 
(Isa lx 3 seq ) to see the glory of the Lord with which God hath 
crowned him, for he is over them a righteous king taught of God 
In his days there shall be no unnghtcousness m their midst for 
they are all holy and their king the anointed of the Lord (xpifrrh^ 
Kvpiosy mistranslation of niH' n'67D) — Psalt Sol xvii 

Ihis conception is traeeei in lines too hrm to be those of a 
first essay , it had doubtless grown up as an integral part of the 
religious protest against the Hasmonaeans And while the 
polemical motive is obvious, and the argument from prophecy 
against the legitimacy of a non-Davidic dynasty is quite m the 
manner of the scribes, the spirit of theocratic fervour which 
inspires the picture of the Messiah is broader and deeper than 
their narrow legalism In a word, the Jewish doctrine of the 
Messiah marks the fusion of Pharisaism with the national 
religious feeling of the Mai c abean revival I his national fc'cl mg, 

claiming a leader against the Romans as well as deliverance from 
the Sadducee anstocraev, again sets the idea of the kingship 
rather than that of resurrection and individual retribution in 
the central place Henceforward the doctrine of the Messiah 
IS the centre of popular hope and the object of theological 
( ulture The New 1 estament is the best evidence of its influence 
on the masses (see especially Matt x\i q), and the exegesis 
of the Targums, which in its beginnings doubtless reaches back 
before the time of Christ, shows how it was fostered by the 
Rabbins and preached m the synagogues * Its diffusion far 
beyond Palestine, and in circles least accessible to such ideas, is 
proved by the fact that Philo himself {De praem et poen ^ 16) 
givers a Messianic interpretation of Num xxiv 27 (LXX) It 
must not indeed be supjiosecl that the doc trine was as yet the 
undisputed part of Hebrew faith whic h it became when the fall 
of the state and the antithesis to Christianity threw all Jewish 
thought into the lines of the Pharisees It has, for example, 
no place in the Assumption of Mo^es or the Book of Jubilees 
But, as the faUl struggle with Rome became more and more 
imminent, the esc hatological hopes which increasingly absorbed 
the Hebrew mind all group themselves round the person of 
the Messiah In the later parts of the Book of Enoch (the 
^Symbols ” of chap xlv seq ) the judgment d ly of the Messiah 
(identified with Daniel’s “Son ol Man”) stands in the fore- 
front of the eschatological pyictnre Josephus {B J vi ^ 4) 
testifies that the belief in the immediate appearance of the 
Messianic king give the chief impulse to the war that ended in 
the destruction of the Jewish state, after the fall of the Temple 
the last apocalypses (Baruch, 4 Ezra) still loudly proclairn the 
near victory of the Gc^d-sent king, and Bar Cochebas, the leader 
of the revolt against Hadrian, was actually greeted as the 
Messiah by Rabbi Aqiba (cf Luke xxi 8) These hopes were 
again quenched m blood, the political idea of the Messiah, the 
restorer of the Jewish state, still finds utterance in the daily 
prayer of every Jew (the Shemone Esre), and is enshrined m 
the system of Rabbinu il theology , but its historical significance 
was buried m the ruins of Jerusalem ^ 

^ The 1 argumic passage s that speak of the Messiah arc registered 
by Buxtorf, I cx ChaUt , s v 

False Messiahs have continued from time to lime to appear 
among the Jews Such was Serenus of Syria (c 720 a d ) Soon 
after, Messianic hopes were active at the time (if the fill of the 
Omayyads, and led to a serious rising under Abu Isa of Isfahin, 
who called himself fon runne r of the Messiah The false Mes lah 
David Alrui (Alroy) appeared imong the warlike Jews in Azcrbijan 
in the middle of the 12th century ITic Me ssianic claims of Abraham 
Abulafia of Saragossa (born 1240) had i cabalistic basis, and the 
same studies encouraged the wildest hopes at a laKr tim« Thus 
Abarbanel calculated the coming of the Messiah for 1 503 a d the 
vear 1500 was in many places observed as a preparatory season of 
penance, and throughout the i6th century the Jews were much 
stirred and more than one false Messiah appeared Sec also 
Sabbatai, bSBi 
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But this proof that the true kingdom of God could not be 
realised m an eartlily State, under the limitations of national 
particuUnsm, was not tlie final refutation of the Old Testament 
hope Amidst the last convulsions of pohtical Judaism a new 
spiritual conception of the kingdom of God, of salvation, and 
of the Saviour of God’s anointing, had shaped itself through 
the preaching, the death, and the resurrection of Jesus of 
Nazareth As applied to JesUs the name of Messiah lost all its 
pohtical and national significance Between the Messiah of the 
Jews and the Son of Man who came to give His life a ransom 
lor many there was on the surface little resemblance, tuid from 
their standpoint the Pliansees reasoned that tlie marks of the 
Messiah were conspicuously absent from this Christ But when 
we look at the deeper side of the Messianic conception in the 
Psalter oj Solomon, at the heartfelt longing for a leader in the 
way of nghteousness and acceptance with God which underlies 
the aspirations after political deliverance, we see that it was 
m no mere spirit of accommodation to prevailing language iliat 
Jesus did not disdain the name m which all the hopes of the 
Old Testament were gathcri d up 

Messfiantc Parallels — Within tliie limits of tins article it is im- 
possible to attempt iny extemkcl suivcy of parallels to Hebrew 
Messianic corcepuons drawn from other religions One interest- 
ing analogy communicated by Professor Hapson, may, however, 
be cited from the Bhagavad gitd, iv 5-8, in which Krishna says — 

5 *^Many aie the births that have passed of me and of thee, 

Anuna 

All these 1 know thou knowest them not, O conqueror of 
tliy foes 

6 Unborn, of imperishable sonl, the Lord of all creatures. 

Taking irpon me mine own nature, I arise by my own power 

7 For whensoever, O son of Bharata, tliere is decay of tighteoub- 

ncss 

And a rcsing up of unnghttousness, then T create myself, 

8 For the protecting of the good and for the destroying of 

evil doers, 

And for tlic establishing of nghteousness I arise from age 
to age " 


“ Somewhat similar are the avatars of Vishnu, who becomes 
incarnate in a portion of his essence on ten occasions to deliver 
mankind from certain great dangers Krishna himself Is nsnally 
regarded as one of these avatars * fins wc may consider as one 
of tlie striking parallels which meet us in other religions to that 
“ hope of tlie advent of an ideal king which was one of the features 
of that larger hope of the salvation of Israel from all evils, the reali- 
zation of perfect reconciliation with Jehovah and the felicity of the 
righteous ra Him,'* to whicli reference was made m an early portion 
o€ this article and which constitutes the essential meaning of Messiah- 
shtp Ihe form in which the Indian conception presents itself in 
the above quoted lines is more closely analogous amid many differ- 
ences to the later and apocalyptic type of the Messianic idea as 
it apiicars in Judaism 

The interesting parallels between the Babylonian Marduk 
(Mcrodach) god of light and Christ as a world saviour are ingeniously 
set forth by Zinuncrn m h A T , 3rd cd , pp 376-391, but the 
total impression which they leave is vague 

It would carry ns too far to consider in this place the details of 
the Jewish conception of the Messiah and the Messianic times as 
they appear in the later apocalypses or m lalmudic theology 
Sec for the former the excellent summary of Schurcr, Ge^chtihte 
des judtschen Vclke% tm Zettalter Jesu Chnsti, 3rd ed , vol 11 pp 407- 
536 See also Weber, Juch^che Theologte, ch xxm h or the whole 
subject see also Drummond, 7 he Jemsh Messtah, and Kuenen, 
Rellgtoft otf Israel, ch, xu For the Messianic hopts of the 
Pharisees and the Psalter of Solomon see especially Wellhauscn, 
Phartsder und ^addueder (Grcifswald, 1874) In its ultimate form 
the Messianic hope of the Jews is the centre of the whole eschatology, 
embracing the (foetnne of the last troubles of Israel (called by the 
Kabbms the “ birth pangs of the Messiah ), the appearing of the 
anointed king, the annihilation of the hostile enemy, the return of 
the dispersed of Israel tlie glory and world-sovereignty of the 
elect, the new world, the resurrection of the dead and the last 
judgment But even the final form of Jewish theology shows 
much vacillation as to these details, especially as regards their 
sequence and mutual relation, thus octraying the imelequacy of 
the harmomstic metlaod by which they \\cre derived from the Old 
Testament and the stormy exatement in which the Messianic idea 
was developed It is, for example an open question among the 
Rabbins whether the days of the Messiah belong to the old or to 
the^aew world (nj»3 or whether the resurrection 

enjH||i|as men or only the righteous, whether it precedes or 
Messianic age rCf MlLLBNimrM ) 

^also pass over the veiy important questions that arise 
aswPBie gradual extncation of the New Testament idea of the 


Christ from the elements of Jewish pohtical doctnne which had 
so strong a hold of many of the first disciples — the relation, for 
example, of the New 1 estament Apocalypse to contemporary 
Jewish thought A word, however, is necessary as to the Rabbmical 
doctrine of the Miessiah who sutfers and dies for Israel, the Messiah 
son of Joseph or son of Ephraapi, who m Jewish theology is dis- 
tinguished from and subordinate to the victorious son 2 David 
I he developed form of this idea is almost certainly t product of 
the polemic with Christianity, in which the Rabbms were hard 
pressed oy arguments from passages (espeaally Isa liu ) which 
their own exegesis admitted to tJe Messianic, though it did not 
accept tlic Chnstian mfercnccs as to llie atoning death of tlie 
Messnnic king lhat the Jews m the time of Christ believed m 
a suffenng and atoning Messiah is, to say the least, unproved and 
highly improbable. See, besides the books above cited, Dc Wette, 
OpusDula, Wunsche, Ihe Leiden des Messias (1870) 

See the articles on Messiah ** in Hastings’s D B (together with 
Fairwcathcr’s art , Devclopme nt of Doctrine, in extra vol , pp 295- 
302) in Rncy Btb Also P R h sni od , as well as Hastings's Diet of 
Chnst and the Gospels hL comvdt&d^ Comp Ldersbeam, 
and Times of Jesus the Messiah, 2iid ed , i 100-179, la 434 sqq , 
710-741 , Stanton, The Jewish and the Christian Messiah (i88C^, 
Wendt, Teaching of Jesu^, 1 Co-84, 170-181, 11 122-139, Holtz- 
mann, N T Theologte (1897), pp 81-85, 234-304 Baldensperger, 
Das Selbsibewusstsein Jesu Wellhausen, Israel u ^Ud Geschichte 
(i^ 95 )> PP 198-204 Chailcs s Book of Lnoch and Apocalypse of 
Baruch (especially the introductions), Bousset, Religion des Juden- 
tums, 2nd cd , pp 245 -277 Volz Judtsche Eschatologie von Daniel 
bts Akiba,pp 55-68, 213-237, Ddlman, Der leidende u sterhende 
Messtas, Grtssmann, Ur sprung der israeltHsck-^Udtschen EschatO” 
logic, pp 250-345 A fuller survey of hteraturc wj]I be found m 
Schurcr, op cil pp 49O scpi (W R S , O C W ) 

MESSINA, a city of Sicily, 7 m S S W of the promontory of 
Faro (anc Promonionum Pelorum), which forms the north- 
eastern angle of the island, the capital of the province of Me&sma 
and the seat of an archbishop Pop (1850), 97,074, (1881), 
126,497, (1901), 149,778, (1905), 158,812 The site of the town 
curves round the harbour, between it and the strongly fortified 
hills of Antennamare, the highest point of which u> 3707 ft, 
1 he straits, which take their name from the town, are here about 
3 J m wide, and only a little over 2 m at the promontory of Faro 
Ihe numerous earthquakes from which the city had suffered, 
notably that m 1783, had left it few remains of antiquity But 
It was a flourishing and beautiful city when in 1908 one of the 
most disastrous earthquakes ever recorded destroyed it totally 
The earthquake occurred early m the morning of December 28, 
and so far as Messina was concerned the damage was done cliiefly 
by the shock and by the fires which broke out afterwards, the 
seismic wave which followed was comparatively innocuous But 
It did vast damage elsewhere along the strait, notably at Reggio, 
(Calabria, which was also totally destroyed Many other smaller 
towns suffered both in Sicily and m Calabria, the loss of life was 
appalling and tlie distress widespread, m spite of the prompt 
assistance rendered by Italian naval and military forces and by 
the crews of British, Russian and German warships and other 
vessels, and the contribution of funds for relief works from every 
part of tlie world The immediate seismic focus appeared to be 
in the straits, but Dr E Suess pomted out that it was surrounded 
by a curved line of carth-fracture, following an arc drawn from 
a centre m the Lipan Islands, from Catanzaro to Etna, and so 
westward , within this arc he held that the crust of the earth is 
gradually sinking, and is m an unstable condition According 
to an official estimate the earthquake caused the loss of 77,283 
lives 1 (See also Earthquake ) 

The fa9ades of buildings at Messina in great part withstood 
the earthquake, but even when they did so the remainder of the 
buildings was destroyed- The cathedral, which was completely 
wrecked, was begun in 1098 and finished by Roger II It had 
a fine Gothic facade the interior had mosaics in the apses dating 
from 1330, and the nave contained 26 granite columps, said to 
have b^n brought from a temple of Poseidon near Faro, and had 
a fine wooden roof of 1260 The rest of the edifice was in the 
baroque style, the high altar (contammg the supposed letter of 
the Virgin Mary to the peiSple of Messma), nchly decorated with 
marbles, lapis lazuli, &c , was begun in 1628 and completed m 
1726 The importance of Messina was almost entirely due to its 

^ Sec S Franchi, " II Terremoto , a Messina . • in Boll R 
Cormt geohg%co dTtal , 4tk senes, woL x. (2909) 
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harbour, a circular basin open on the north only, formed by a 
strip of land curving round like a sickle, from which it took its 
original name, Zanclc (^ay/c\w, or rather Sayrckov, the Sicilian 
equivalent of the Greek BpiTravov,^ according to Thucydides 

VI 4) 

Zancle was first founded, no doubt on the site of an earlier 
settlement, by pirates from Cumae, and again more regularly 
settled, after an unknown mterval, by settlers from Cumae under 
Peneres, and from Chdlcis under Crataemenes, in the first 
quarter of the 8th century b c Mylae must have been occupied 
as an outpost very soon afterwards, but the first regular colony 
of Zancle was Himera, founded in 648 b c After the capture 
of Miletus by the Persians in 494 b c Skythes, king of Zanclc, 
invited the lonians to come and settle at KaX^ *AKry, then 
in the occupation of the bicels (the modern Manna di Caronia, 
25 m east of Cefalu), but at the invitation of Anaxiks of Regium 
the Samians proceeded instead to the latter place About 488 b c 
Anaxilas and the bamians occupied Zancle m the absence of 
Skythes, and it was then that the name was change d to Messene, 
as the existence of coins of the Samian type, bearing the new 
name, proves About 480, however, Anaxilas thoroughly estab- 
lished his authority at Messene, and the types of coinage intro- 
duced by him persevere down to about 396 b c when Anaxilas 
himself zealously supported his son-in-law Terillus in inviting 
the Carthaginian’s invasion of 480 b c In 426 tlve Athenians 
gamed the alliance of Zanc le, but soon lost it again, and failed 
to obtain it in 41 5 

Messina fell into the hands of the Carthaginians during their 
wars with Dionysius the elder of Syracuse (397 bc) Ihe 
Carthaginians destroyed the city, but Dionysius recaptured and 
rebuilt it During the next fifty years Messina changed masters 
several times, till limoleon finally expelled the Carthaginians in 
343 B c In the wars between Agathocles of Syracuse and 
Carthage, Messina took the side of the Carthaginians, After 
Agathocles’ death, his mercenaries, the Mamertmes, treacher- 
ously seized the town about 282 b c and held it They came to 
war with Hiero IT of Syracuse and apj^ealed for help to Rome, 
which was granted, and this led to a collision between Rome and 
Carthage, which ended in the First Punic War Messina was 
almost at once taken by Rome At the close of the war, in 
241 B c , Messina be< ame a free and allied city {ctvtias foederata), 
and obtained Roman citizenship before the rest of Siaiy, probably 
from Caesar himself Dunng the civil wars which followed the 
death of Caesar, Messina held with Sextus Pompeius, and m 
35 b c it was sacked by Octavian’s troops After Octavian’s 
proclamation as emperor he founded a colony here, and Messina 
continued to flourish as a trading port In the division of the 
Roman Empire it belonged to the emperors of the East , and in 
A D 547 Belisarius collected his fleet here before crossing into 
Calabria The Saracens took the city in a d 831 , and in 1061 it 
was the first permanent conquest made in Sicily by the Normans 
In IT90 Richard I of England, with his cTUsaders, passed six 
months in Messina He quarrelled with Tancred, the last of the 
Hauteville dynasty, and sacked the town In 1194 the city, 
with the rest of Sicily, passed to the house of Hohenstaufen under 
the emperor Henry VI , who died there m 1197, and after the 
fail of the Hohenstaufen was contended for by Peter I , king of 
Aragon, and Charles I , count of Anjou At the time of the 
Sicilian Vespers (T282), which drove the French out of Sicily, 
Messina bravely defended itself against Charles of Anjou, and 
repulsed his attack Peter I , through his commander Ruggiero 
di Loria, defeated the French off the Faro, and from 1282 to 1713 
Messina remained a possession of the Spanish royal house In 
1571 the fleet fitted out by the Holy League against the Turk 
assembled at Messina, and in the same > ear its commander, Dun 
John of Austria, celebrated a triumph in the city for his victory 
at Lepanto Don John’s statue stands in the Piazza dell’ 
Annunziata For one hundred years, thanks to the favours and 

^ From this word Trapani denves its name 

* This account is at variance with the literary evidence and 
rests on that of the coins, as set forth by I H Dodd in Journal of 
Hellento Studies (1908), xxviu 50 sqq 


the concessions of Charles V , Messina enjoyed great prosperity 
But the internal quarrels between the Merli, or aristocratic 
faction, and the Malvezzi, or democratic faction, fomented as 
they were by the Spaniards, helped to ruin the city (1671-1678) 
The Messmians suspected the Spanish court of a desire to destroy 
the ancient senatorial constitution of the city, and sent to France 
to ask the aid of Louis XIV in their resistance Louis despatched 
a fleet into Sicilian waters, and the French occupied the aty 
The Spaniards replied by appealing to Holland, who sent a fleet 
under Ruyter into the Mediterranean In 1676 the krench 
xdmiral, Abraham Duquesne, defeated the combined fleet of 
Spam and Holland, but, notwithstanding this victory, the hrench 
suddenly abandoned Messina in 1678, and the Spanish occupied 
the town once more Ihe senate was suppressed, and Messina 
lost Its privileges This was fatal to the importance of the city 
In 1743 the plague earned off 40,000 inhabitants The city was 
partially destroyed by earthquake m 1783 Dunng the revolu- 
tion of 1848 against the Bourbons of Naples, Messina was bom- 
barded for three consecutive days In 1854 the deaths from 
iholera numbered about 15,000 Garibaldi landed in Siiily 
m i86o, and Messina was the last city in the island taken from 
the Bourbons and made a part of united Italy under Victor 
Emmanuel 

Messina was the birthplace of Dicaearchus, the historian 
(c B c) Aiistodes, tlic PeiijmtetiL, J^uhcmcrus, the lalionalist 
(c 31O B c ), Stefano l^rotonotario, Mazzeo di Kic^o and rommaso 
di Sasso, poets of the court ot Frederick IT (a d 1250), and Anto- 
ncllo da Messina, the painter (1447-1409), of whose works one is 
preserved in the museum During the 15th ccntiary the grammanan, 
Constantine Lasc.ins, taught in Messina, and Bessarian was for a 
tune arelumandntc tJicre (T As ) 

MESSUAGE (from Anglo-French niesua^e^ probably a cor- 
ruption of tnesua^Cf menage^ popular Lat mamionaitcum) from 
mamto, whence mod Pr matson, from nmnerc, to dwell), m 
law, a tenn equivalent to a dwelling-house, and including out- 
buildings, or( hard, curtilage or court-vard and garden At one 
time messuage” is supposed to have had a more extensive 
meaning than that comprised in the vord “ house,” but such 
distinction, if it ever existed, no longer survives 

MESTIZO (adopted from the Spanish, the Portuguese form 
being mesttfOy from Lat miscerCy to mix), a term originally 
meaning a half-breed, one of whose parents was Spanish, and 
now used oc( asionally of any half-breed, but especially to denote 
persons of mixed Spanish (or Portuguese) and American Indian 
blood The offspring of such half-breeds are also called mestizoes 
Ihe femmine form is mestiza 

MESUREUR, GUSTAVE EMIL EUGENE (1847- ), 1 rench 

politic lan, was born at Marcq-cn-Barocul (Nord) on the 2nd of 
April 1847 worked as a designer in Pans, and became 
prominent as a member of the municipal council of Pans, 
rousing much angry discussion by a proposal to rename the 
Parisian streets which bore saints’ names In 1887 he became 
president of the council The same year he entered the Chamber 
of Deputies, taking his place with the extreme left He joined 
the L Bourgeois ministry of 1895-1896 as minister of commerce, 
industry, post and telegraphs, was vice-president of the Chamber 
from 1898 to 1902, ancl presicied over the Budget Commission of 
1899, 1901 and 1902 He was defeated at the polls m 1902, but 
became director of the Assistance Publique His wife, Am 61 ie 
de Wailly (b 1853), is well known as a writer of light verse and 
of some charming children’s books 

META, the Latin word for the goal which formed the turning- 
point for the chariot races in the Roman circus The metae 
consisted of three conical pillars resting on a single podium 
None have been preserved, but they arc shown on coins, gems 
and terra-cotta bas-reliefs 

METABOLIC DISEASES All disease is pnmanly due to 
alterations (Gr /x€Ta/?o\^, change), quantitative or qualitative, 
m the chemical changes m the protoplasm of some or all 
of the tissues of the body But while m some pathological 
states these modifications lead to structural changes, in others 
they do not produce gross lesions, and these latter conditions 
are commonly classified as Functional Diseases When suck 
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functional disturbances affect the general nutrition of the body 
they have been termed Metabolic Diseases {Stofjwechselkrank- 
heiten) It is impossible to draw a hard and fast line between 
functional and organic disease, since the one passes gradually 
into the other, as is well seen in gout Nor is it always easy to 
decide how far the conditions are due merely to (quantitative 
alterations in the metabolism and how far to actual qualitative 
changes, for it is highly probable that many of the apparently 
qualitative alterations are really quantitative disturbances in 
one part of the protoplasmic mechanism, leading to an apparent 
qualitative change in the total result of the activity 

Ohe^itv — It is as fat that the surplus food absorbed is stored 
in the body, but the power of storing fat vanes enormously 
in different individuals, and in some it may be considered patho- 
logical Ihe reasons of this are very imperfectly understood 
One undoubted cause of obesity is taking a supply of food in 
excess of the energy requirements of the individual The 
amount of food ma} be absolutely large, or large relatively to the 
muscular energy evolved in mechanical work or in heat-produc - 
tion, but in either case, when fat begins to be deposited, the 
muscular activity of the body tends to dimmish and the loss of 
heat from the surface is reduced, and thus the energy require- 
ments become less, and a smaller diet is sufheent to yield the 
surplus for further storage of fat Fat is formed from carbo- 
hydrates, and possibly indirectly from proteids (see Nuirition) 
Individuals probably vary in their mode of dealing with these 
substances, some having the tendency to convert them to fat, 
some to burn them off at once Carl von Noorden, however, 
who has studied the metabolism in cases of obesity, finds no 
marked departure from the normal It ma> be that m some 
persons there is a very perfect absorption of food, but so far no 
scientific evidence for this view is forthc oming In all cases the 
fat stored is available as a source of energy, and this circum- 
stance IS taken advantage of m the various fat “cures, ’ which 
consist m giving a diet containing enough proteids to cover the 
requirements of the body, with a supply of fats and carbohydrates 
insufficient to meet the energy requirements of the individual 
This IS illustrated by the dietaries of some of the best known of 
these “ cures ’ 
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In a noimal individual in moderate muscular activit> about 
3000 Calories per diem arc required (see Diti^xics), and there- 
fore under the diets of these cures,” especially when accom- 
panied by a pioper amount of muscular exercise, the fats stored 
m the body are rapidly used up 

Diabetes y as distinguished fiom transitory^ glycosurii, is pro 
duced by a diminution in the power of the tissues to use su^ar, 
which thus accumulates in the blood and escapes in the urine 
One great source of energy being unavailable, the tissues have to 
use more fats and more proteids to procure the necessary energy, 
and hence, unless these are supphed in very large quantities, 
there is a tendency to emacaation 
The power of storing and using sugar m the tissues is strictly 
limited, and vanes considerably in healthy individuals Normallv, 
when about 200 grms of glucose are taken at one time, some 
of it appears m the urine within one hour In some individuals 
the talcing of even 100 grms leads to a transient glycosuria, 
while others can take 250 grms or more and use it all But even 
m the same healthy individual the power of using sugar varies 
at different times and in different conditions, muscular exercise 
markedly increasing the combustion Again, some sugars are 
more readily used than others, and therefore have a less tendency 
to appear in the urine when taken in the food Milk-sugar and 
laevulose appear m the urine more readily than glucose This 
power of using sugar possessed by an individual may depend to a 


small extent on the capacity of the liver to store as glycogen any 
excess of carbohydrates absorbed from the food, and some slight 
cases of transient glycosuria may be accounted for by a dimi- 
nution of this capacity But the typical form of diabetes cannot 
be thus explained It has been maintained that increased 
production of sugar is a cause of some cases of the disease, and 
this view has been supported bv Claude Bernard's classical 
experiment of producing glycosuria by puncturmg the floor of 
the fourth ventricle in the brain of the rabbit But after such 
puncture the glycosuria occurs only when glycogen is present m 
the liver It is transient and has nothing to do with true 
diabetes Ihe fact that various toxic substances, eg carbon 
monoxide, produce glycosuria has been used as an argument 
in support of this view, but they too seem to act by causing a 
conversion of glycogen to glucose, and are effective only when the 
liver IS charged with the former substanc e At one time it was 
thought that the occurrence of glycosuria under the admini- 
stration of phlondzm proved that diabetes is due to a poison 
But the fact that, while sugar appears abundantly in the urine 
under phlondzm, it is not increased in the blood, shows that the 
drug acts not by diminishing the power of the tissues to use sugar, 
but by increasing the excretion of sugar through the kidneys and 
thus causing its loss to the body Hence the tissues have to fall 
back upon the proteids, and an increased excretion of nitrogen 
is produced 1 his, however, is a totally different condition from 
diabetes 

Anything which produces a marked diminution m the normally 
limited power of the tissues to use sugar will cause the disease 
in a lighter or graver form As age advances the activity of the 
various metabolic processes may (jimmish irregularly in certain 
individuals, and it is possible that the loss of the power of using 
sugar may be sooner impaired in some than in others, and thus 
diabetes be produced But Minkowski and von Mering have 
demonstratceJ, by experiments upon animals, that pathological 
(hanges m the pancreas have probably a causal relationship 
with the disease They found that excision of that organ in 
dogs, &c , produced all the symptoms of diabetes— the appear- 
ances of sugar in the urine, its increased amount in the blood, 
the rapid breaking-down of proteids, and the resulting emaciation 
and azotuna At the same time the absorption from the intestine 
of proteids, fats and ( arbohydrates was diminished How this 
pancreatic diabetes is produced has not been explained It has 
been suggested that the pancreas forms an internal secretion 
which stimulates the utilization of sugar m the tissues though 
m a ccrUim number of cases of diabetes disease of the pancreas 
has been found, other cases are recorded where grave disease 
of that organ lias not produced this condition But the apparent 
extent of a lesion is often no measuie of the depth to which the 
functions of the structure m which it is situated are altered, and 
it is very possible that the fumtions of the pancreas may m 
many cases be profoundly modified without our methods of 
research being able to detect the ( hange The pancreas consists 
of two parts, the secreting structuu and the epithelial islets, and 
one or other of these may be more specially involved, and thus 
alteration m digestion and absorptioh on the one hand, and 
changes m the utilization of carbohydrates on the other, may be 
separately produced ihe subcutaneous injection of large doses 
of extracts of the supra-renal bodies causes glycosuria and an 
increase of sugar in the blood, but the relationship of this con- 
dition to diabetes has not yet been investigated 

The disease may be divided into two forms — 

I Slight Cases — The individual can use small quantities of sugar, 
but the taking of larger amounts causes glycosuria Supposing 
that the energy requirements of an individual are met by a diet 
of — 

Proteid 100 grms 4ioCalones 

Fat too ,, 930 „ 

Carbohydrate 400 „ 1640 

2980 

then if only 100 grms of glucose can be used, the energy value of 
300 grms , t ^ 1230 Calorics, must be supplied from proteids and 
fats To yield this, 300 grms of proteids or 132 grms of fats would 
be required If these are not forthcoming m the diet, they must 
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be supplied from the tissues, and the mdividual will become emaci- 
ated, hence a diabetic on an ordinary diet is badly nourished, and 
hence the huge appetite characteristic of the disease 

2 Grave Ca^es — From the products of the splitting of proteids 
sugar can be formed, probably in the liver, and in the more serious 
form of the disease, even when carbohydrates are excluded from 
the food, a greater or lesser quantity of the sugar thus formed 
escapes consumption and may be excreted Theoretically, loo grms 
of protcid can yield 113 6 grms of glucose, t e i grm of nitrogen 
will be set free for each 7 5 grms of glucose formed In the urine 
of grave cases of diabetes on a proteid diet, the proportion of nitrogen 
to sugar IS about i to 2 Ihis may mean that the theoretically 
possible amount of sugar is not yielded, or that some of the sugar 
formed is used in the economy Both hypotheses may be correct, 
but the latter is supported by the fact that even m grave cases the 
decomposition of proteid may be diminished by giving sugar, and 
that in muscular exercise the pro^xirtion of sugar may fall 

In the course of the disease the amount of sugar which the tissues 
can use vanes from day to day It is in the utihzation of glucose — 
the normal sugar of the body — that the tissues chiefly fail Many 
diabetics are able to use laevulose, or the mulin from which it is 
derived, and lactose (milk sugar) to a certain extent It ha 
however been observed that under the admmistiation of Ihest 
sugars the excretion of glucose may be mcrcased, the tissues, 
apparently by using the foreign sugar allowing part of the glucost 
which they would have consumed to escape 

Th( increased decomposition of proteid, rendered necessary to 
supply the energy not forthcoming in the sugar, leads to the appear 
anc( of a large quantity of nitrogen m the urine - azotu} la —and it 
also leads to the formation of vanous acids Sulphuric acid and 
phosphoric aeui are formed by oxidation of the sulphur and phos 
phoriis m the proteid molecule Organic acids of the lower fatty 
acid senes /3 oxybutyrie and acelo icctic aeid with their derivative 
acetone also appear in the course of diabetes They arc in part 
formed from the disintegration of proteids and in part from fats 
as the result of a modified metibolism induced by the 'SMthdiaw il 
of carlxihyd rates To neutralize them ammonia is developed and 
hence the proportion of ammonia in the unne is inereascd By the 
development of these various acids the alkalinity of the blood is 
diminished The development of these acids in large quantities 
is associated with extensive decomposition of proteid, and is some- 
times indicative of the onset of a comatose condition, which set ms 
to be (Inc rather to an acid intoxication than to the special toxic 
action of my particular acid 

Myxoedema --T \\q thyroid gland forms a material which has 
the power of increasing the metabolism of proteids and of fats, 
and when the thyroid is removed, a condition of sluggish metabol- 
ism, with low temperature and a return of the connective tissues 
to an embryonic condition, supervenes, accompanied by the 
appearance of depression of the mental functions and by othci 
nervous symptoms The disease myxoedema, which was first 
described by Sir William Gull m 1873, shown by Ord m 1878 
to be due to degenerative changes in the thyroid gland It 
affects both sexes, but chiefly females, and is characterized l)y a 
peculiar puffy appearance of the fac e and hands, shedding of the 
hair, a low temperature, and mental hebetude The symptoms 
are similar to those produced by removal of the thyroid, and are 
indicative of a condition of diminished activity of metabolism 
The nervous symptoms may be in part due to some alteration m 
the metabolism, leading to the formation of toxic substances 
The administration of thyroid gland extract causes all the 
symptoms to disappear 

Cretinism may now be defined as myxoedema m the infant, 
and it has been definitely proved to be associated with non- 
development or degeneration of the thyroid gland The char- 
acters of the disease are all due to diminished metabolism, leading 
to retarded development, and the treatment which has proved of 
service, at least m some sporadic cases, is the administration of 
various thyroid preparations 

Exophthalmic Goitre — Graveses Disease or Basedow^ s Disease — 
This disease chiefly affects young women, and is characterized 
by three mam symptoms increased rate and force of the heart’s 
action, protrusion of the eyeballs, and enlargement of the thyroid 
gland The patient is nervous, often sleepless, and generally 
becomes emaciated and suffers from slight febrile attacks The 
increased action of the heart is the most constant symptom, and 
the enlargement of the thyroid gland may not be manifest 
Vanous theones as to the pathology of the condition have 
been advanced, but in the light of our knowledge of the physio- 
logy of the thyroid the most probable explanation is an increased 
functional activity of that gland or of changes in the parthyroids 


Gout has often been divided into the typical and atypical 
forms the first is undoubtedly a clinical and pathological 
entity, but the second, though containing cases of less se\ere 
forms of true gout, is largely constituted of imperfectly diagnosed 
morbid conditions The accumulation of urate of soda m the 
tissues in gout formerly led physicians to believe m a causal 
relationship between an increased formation of that substance 
and the onset of the disease Sir A Garrod’s investigations, 
however, seemed to indicate that diminished excretion rather 
than increased production is the cause of the condition He 
found an accumulation of uric acid in the blood and a diminution 
m its amount in the urme during the attack That uric acid is 
increased in the blood is undoubted, but the c hanges described 
by Garrod m the urme, and considered by him as indicative of 
diminished excretion and retention, are rendered of less value 
by the imperfec tions of the analytic method employed More 
recent work with better methods has thrown still further doubt 
upon the existence of such a relationship, and points rather to the 
accumulation of uric acid bemg, like the other symptoms of the 
c ondilion, a result of some unknown modification m the metabol- 
ism, and a purely secondary phenomenon The important fact 
th^t m leucaemia (von Jaksch), m lead-poisoning (Garrod), and 
ip other pathological conditions, uric acid may be increased m the 
blood and in the unne without any gouty symptoms supervening, 
is one of the strongest arguments agamst the older views That 
the gouty inflammation is not c aused by the deposit of urate of 
soda, seems to be indicated by the occurrence of cases m which 
there IS no such deposition The source of the uric acid which 
IS so widely deposited in the gouty is largely the phosphorus 
containing nucleins of the food and tissues These in their 
decomposition \ leld a senes of di-ure ides, the purm bodies, of 
which uric acid is one Iheir excretion is increased \\hen 
substances rich in nuclein, eg sweetbreads, , are ad- 
ministered While uric acid itself has not been demonstrated 
to have any injurious action, the closely allied adenin Ixas 
been found to produce toxic symptoms After the discovery 
of this source of uric acid, physiologists for a time inclined 
to regard it as the only mode of production But it must 
lie remembered that m birds uric acid is formed from the 
ammonia compounds coming from the intestine and muscles, 
just as urea is formed from the same substance m mammals 
Uric acid is a di-ureidc— *a body composed of two urea molecules 
linked by acrylic aerd— an unsaturated propionic acid It is 
therefore highly probable that m many conditions the con- 
version of ammonia compounds to urea is not complete, and 
that a certain amount of uric acid is formed apart from the 
decomposition of nucleins 

Sir William Roberts has adduced evidence to show that uru 
acid circulates m the blood in a freely soluble combination or 
quadurate~that is, a compound m which one molecule of an acid 
salt BHC ls linked to a molecule of the acid BIIU H^U These 
compounds are said to be readily decomposed and the bi-urates 
formed, which are at first gelatinous but become crystalline 
The deposition of urate of soda in joints, See , has been ascribed 
to this change Francis Tunmcliffe, however, has published the 
results of certain investigations which throw doubt upon this 
explanation The most re( ent investigations on the metabolism 
of the gouty have shown that there is undoubtedly a slowing m 
the rate of elimination of uric acid and also of the total nitrogen 
of the urine with occasional sudden increases sometimes connec ted 
with a gouty paroxysm, sometimes independent of it Whether 
this IS due to the action of some toxin developed m the body or is 
i aused by a constitutional renal inadequacy is difficult to decide 
Certain it is these renal diseases often develop in the couise of 
gout 

Rheumatism — Rheumatic fever was formerly regarded as due 
to some disturbance in the metabolism, but it la now known to be 
a specific micro-organismal disease The whole clinical picture 
IS that of an infective fever, and it is closely related to gonor- 
rhoeal rheumatism and to certain types of pyaemia A number 
of independent observers have succeeded m isolating from 
cases of rheumatic fever a diplococcus which produce^ similar 



108 METABOLISM-^METAL 


symptoms, m the rabbit to those which charactenzc the disease 
in man 

Excluding the pecuhar changes in the joints which occur in 
rheumatoid arthntis&nd m Charcot’ i disease, and which are almost 
certainly primary affections of the nervous system, it is found 
that a large number of individuals suffer from pain m the jomts, 
in the muscles, and m the fibrous tissues, chiefly on exposure to 
cold and damp or after indiscretions of diet This so-called 
chrome rheumatism appears to be a totally distmct condition 
from rheumatic fever, and although its pathology is not deter- 
mined, It looks as if It were due either to a diminished elimma- 
tion or an increased production ol some toxic substance or 
substances, but so far we have no evidence as to their nature 

Rickets IS undoubtedly a manifestation of a profound alteration 
of the metabolism m childhood, but how far it is an idiopathic 
condition and how far a result of the action of toxins introduced 
from without is not yet definitely known Kassowitz long ago 
showed that the bone changes are similar to those which can be 
produced m animals by chronic phosphonis poisoning, and that 
they are really irritative m nature Spill m«ann, in his work 
Le Rachitisme, discusses the evidence as regards the action of 
various conditions, and comes to the conclusion that there is rjo 
evidence that it is due to a mere primary disturbance of the 
metabolism, or to excessive production of lactic acid, or to any 
specific micro-organismal poisoning But he adduces evidence , 
perhaps not very convincing, that in the disease there is a specific 
intoxication derived from the alimentary canal and provoking 
inflammatory lesions in the bones 

See genet illy Carl von Noorden, Metabolism and Practual 
Medicine (1907)* ( 1 ) N P ) 

METABOLISM (from Gr i.i(rapn\yf, change), the biological 
term for the process of chemical change m a living cell (see 
Physioiogy) 

METAL (through Fr from Lat metallum, mine, quarry, 
adapted from Gr fxiraWov, m the same sense, probably con- 
nected with fiiraXXav, to search after, explore, fxera, after, 
aAAo9, other) Originally applied to gold, silver, copper, iron, 
tin, lead and bronze, t e substances having high specific gravity, 
malleability, opacity, and especially a peculiar lustre, the term 

metal ” ^came generic for all substances with these properties 
In modem chemistry, however, the metals are a division of the 
elements, the members of which may or may not possess all 
these characters The progress of science has, in fact, been 
accompanied by the discovery of some 70 elements, which may 
be arranged in order of their ‘‘ metallic ” properties as abo\e 
indicated, and it iv found that while the end members of the scale 
arc most distinctly metallic (or non-mctallic), certain central 
meml:)ers, eg arsenic, may be placed m either division, their 
properties Approximating to both metallic and non-metallic 
One c hemical differentia utilizes the fact that metals always form 
at least one basic oxide which yields salts with acids, while non- 
metals usually form acidic oxides, t e oxides which yield acids 
with water This definition, however, is highly artificul and 
objectionable on principle, because when we speak of metals we 
think, not of their chemical relations, but of a certam sum of 
mechanical and physical properties which unites them all into 
one natural family 

All metals, when exposed in an inert atmosphere to a sufficient 
temperatiire, assume the form of li(|uids, which all present the 
following characteristic properties Thev are (at least practically ) 
non-transparent, they reflect light m a peculiar manner, produc- 
ing what is called “ metallic lustre ” When kept in non-metallic 
vessels they take the shape of a convex meniscus These liquids, 
when exposed to higher temperatures, some sooner than others, 
pass into vapours What these vapours are like is not known m 
many cases, since, as a rule, they can be produced only at very 
high temperatures, precluding the use of transparent vessel 
Silver Vapour is blue, potassium vapour is green, many others 
(mercurjr vapour, for instance) are colourless The liquid metals, 
when cooled down sufficiently, some at lower, others at higher, 
temperatures freeze into compact solids, endowed with the 
(relative) non-transparency and the lustre of their liquids These 


frozen metals m general form compact masses consisting of 
aggregates of crystals belonging to the regular or rhombic or 
(more rarely) the quadratic system Compared with non- 
metallic solids, they in general are good conductors of heat and of 
electricity But then most charactenstic, though not perhaps 
their most general, property is that they combine m themselves 
the apparently incompatible properties of elasticity and rigidity 
on the one hand and plastiaty on the other To this remarkable 
combination of properties more than to anything else the ordinary 
metals owe their wide application in the methanical arts In 
former times a high specif gravity used to be quoted as one of 
the characters of llie genus, but this no longer holds, since we 
now know a senes of metals lighter than water 

Non -1 ransparency — This, in the case of even the solid metals, 
IS perhaps only a very low degree of transparency In regard to 
gold this has been proved to be so, gold leaf, or thm films of gold 
produced chemically on glass plates, transmit light with a green 
colour On the other hand, infinitely thin films of silver which 
(an be produced chemically on glass surfaces arc absolutely 
opaque Very thin films of liquid mercury, ac cording to Melsens, 
transmit light with a violet-blue colour, also thin films of copper 
are said to be translucent 

Colour — Gold IS yellow, copper is red, silver, tin, and some 
others are pure white , the majority are greyish 

Reflection of JAght- — Polished metallic surfaces, like those of 
other solids, divide any in( ident ray into two parts, of which one 
IS refracted while the other is reflected — with this difference, 
however, that the former is completely absorbed, and that the 
latter, in regard to polarization, is quite differently affected 
The following values are due to Rubens and Hagen {Ann der 
Phy ^ , 1900, p 352), they express the percentage of incident light 
reflected Ihe superiority of silver is obvious 


Name of Metal I 

Violet 

\ t How 

* Red 


' 

— __ _ 


1 

\ 450 

\ 

\ — 650 

Silver 

1 90 ^ 

1 92 5 

9^ b 

Platinum 

55 8 

hi I 

^ 66 3 

Nickd 

[ 5^5 

()Z 0 

95 9 

Steel 


59 4 

Oo I 

Gold 


74 7 

88 2 

Coppci 

1 4^ 8 

59 5 

8q 

Glass backed witli silver 

79 ^ 85 7 

82^88 

83-89 

Glass backed w ith mercury 

1 7^ 8 

71 2 

71 5 

Crystalline harm and Structure — Most (perhaps all) r 

netals are 


capable of crystallization The crystals belong to the following 
systems regular system — silver, gold, palladium, mercury, 
copper, iron, lead, quadratic syUem—tm, potassium, rhombic 
system — antimony, bismuth, tellurium, zinc, magnesium Per 
haps all metals are crystalline, only the degree of visibility of 
the crystalline arrangement is very different in different metals, 
and even in the same metal varies according to the slowness of 
solidification and other cirt umstances 

Antimony, bismuth and /me exhibit a very distinct crystalline 
stidcturc a bar shaped ingot readily breaks, and the ciystal faces 
arc distinctly visible on the fracture Tin also is crystalline a 
thin bar, when bent, ‘ creaks ' audibly fioiti the sluhng of the 
crystal faces over one anothei, but tlie bar is not easily broken, 
and exhibits an apparently non qrystallme fiacture —Class I 

Gold, silver, copper, lead, alumipium, cadmium, iron (pure), 
nickel and cobalt arc practically araoiphous, the crystals (where 
they exist) being so closely packed as to produce a virtually homo- 
geneous mass — Chss II 

The great contrast apparent structure between cooled ingots 
of Class I and of Class II appears to be owing chiefly to the fact 
that, while the latter crystallize in the regular system, metals of 
Class I form rhombic or quadratic crystals Regular crystals 
expand equally in all directions, rhombic and quadratic expand 
differently m different directions Hence, supposing the crystals 
immediately after their formation to be m absolute contact with 
one another all round, then, in the case of Class II , such contact 
will be maintained on c(x>hng, while in the case of Class I the 
contraction adong a given straui^t line will in general have different 
values in any two ncighbouSng crystals, and the c^stals con- 
sequently become slightly detached fronj one another The crystal- 
line structure which exists on both sides beconics visible only in 
the metals of the first class, and only there manifests itself aa 
brittleness^ 
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Closely related to the structure of metals is their degree of 

plasticity (susceptibility o£ being constrained mto new forms 
without breadi of continuity) term of course includes 

as ^cial cases the qualities of “ malleability (capability of 
bemg Iftattened out under the hammer) and “ ductility ” (capa- 
bility of being drawn into wire), but these two special qualities 
do not always go parallel to each other, for this reason amongst 
others — that ductility in a higher degree than malleability is 
determined by the tenacity of a metal Hence tin and lead, 
though very malleable, are little ductile 1 he quality of plastu ity 
is developed to very different degrees in different metals, and 
even in the same species it depends on temperature, and may 
be modified by mechanical or physical operations 

A bar of zinc, for instance, as obtained by casting, is very brittle 
but when heated to loo*^ or 150° C it lx comes sulficicntly plastic 
to be rolled into the thinnest sheet or to be drawn into wire Such 
sheet or wire then remains flexible after cooling, the originally 
only lex>sely cohering crystals having got intertwisted and forcejd 
into absolute contact with one another —an expl in ition suppiorted 
by the fact that rolled zinc has a somewhat higher speeilic gravity 
(72) than the original ingot (b 9) I he same metal, when heated 
to 205° C , becomes so brittle that it can be powdered in a mortir 
Pure iron, copper, silver and other me tils aic easily drawn into 
wire, or rolled into sheet, or flattc ned under the hammer But all 
these operations render the metals hardci, and detract troin their 
plasticity riicii ongmal softness cm be restored to them by 
^ annealing,"’ t 0 by heating them to redness and then quencliing 
them in cold water In the case of iron, however, this applies 
only if the metal is perfectly pure If it contains a few parb> ol 
carbon per thousand, the annealing process, instead of softening 
the metal, gives it a temper," meaning a higher degree of hirdncss 
and (lasticity (see below) 

What wc have called plasticity must not be confused with the 
notion of “ softness,” which means the degree of facility with 
which the plastu ity of a metal can be discounted Ihus lead 
is far softer than silver, and yet the latter is by far the more 
plastic of the two The famous experiments of H E Tresca 
show that the plasticity of certain metals at least goes consider- 
ably farther than had before been supposed 

He operated with lead, copper, silver, iron and some other metals 
Round disks made of these substances wtre placed in a closely fitting 
cylindncal cavity drilled in a block of steel, the cavity having a 
circular aperture of two or four centimetres below By an hydraulic 
press a pressure of 100000 kilos was made to act upon the disks, 
when the metal was seen to flow ’ out of the hole like a viscid 
liquid In spite of the immense rearrangement of parts there was 
no breach of continuity What came out below was a compict 
cylinder with a rounded bottom, consisting of so many layers super 
imposed upon one another Parallel experiments with layers of dough 
or sand plus some connecting matciial jirovcd that tlic particles 
m all cases moved along the same tracks as would be followed by a 
flowing cylinder of liquid Of the better known metils potassium 
and sodium arc the softest they cm be kneaded between the fingers 
like wax After these follow first thallium and then lead, the 1 itter 
being the softest of the metals used in the arts Among these the 
softness decreases in about the following order lead, pure silver, 
pure gold, tin, copper, aluminium, platinum, pure iron As liquidity 
might be looked u^n as the ne plus ultra of softness, this is the right 
place for stating that, while most metals, when heated up to then 
melting points, pass pretty abruptly from the solid to the liquid 
state, platinum and iron first assume, and throughout a long range 
of temperatures retain, a condition of viscous si mi solidity which 
enables two pieces of them to be welded " together by pressure 
into one continuous mass 

According to Prechtl, the ordinary metals, in regard to the 
degree of facility or perfection with which they can be hammered 
flat on the anvil, rolled out into sheet, or drawn into wire, form 
the following descending series — 


Hammenng 

Rolling irUo Sheet 

Drawing into Wi^te 

l-ead 

Gold 

Platinum 

Tin 

Silver 

Silver 

Gold 

Copper 

Hon 

2inc 

lin 

Copper 

Silver 

Lead. 

Gold 

Copper 

Zinc 

Zinc 

Platinum, 

Platinum. 

Tin, 

Iron 

Iron. 

Lead 


Ta give an idea of what can be done m this way, it may be stated 
that gold can be beaten out to leaf of the thickness of mm , 
and that platinum, by judicious work, can be drawn mto wire 
thick. 


By the ‘‘ hardness ” of a metal we mean the resistance which 
it offers to the file or engraver’s tool 1 akmg it in this sense, it 
does not necessarily measure, eg the resistance of a metal to 
abrasion by friction 1 hus, for instance, 10 % alurninmm bronze 
is scratched by an ordinary steel knifc-blade, yet the sets of 
needles used for perforating postage stamps last longer if made 
of aluminium bronze than if made of steel 

Elasticity — All metals are elastic to this extent that a change of 
form, brought about by sti esses not exceeding certain limit values, 
will disappear on the stress being removed Strains exceeding the 

limit of elisticity " result m permanent (k formation or (if sulfi- 
eiently great) in rupture Referring the reader to the article Elasti- 
city for the theoretical and to the britiCNr ih of Materials lor the 
practical aspects of this subject, wc give ht re a t ible of the modulus 
of elasticity,' L (column 2), for millimetre and kilogramme. Hence 
looo/J^ IS the elongation m millimetres per metre length per kilo 
Column 3 shows the charge causing a permanent elongation of 
o 05 mm per metre, which, for practical purjioses, Werthcim takes 
as giving the limit of elistieity column \ gives the bieaking strain 
These V lilies may vary within ceitain limits for dilferent specimens 


Name of Metal 


For Wire of i sq mm 
Section, Weight (m 
Kilos) causing 

Permanent I 

Flongation Breakage 

<’'f 1 

Lc ul, driwn 

1,803 

0 ^5 

2 I 

„ innealed 


0 20 

1 8 

Tin, drawn 

4.148 

0 45 

2 45 

„ annealed 

Cadmium 

1,700 

0 20 

7,070 


2 24 

Gold, drawn 

8,131 

5,‘)85 

n 5 

27 

„ annealed 

Silver, draw n 

^ 0 

10 

7,357 

II 3 

29 

„ annealed 

Zinc, pure, east m mould 

7,140 

9,021 

2 6 

16 

,, ordinary, drawn 

P Ulad um, drawn 

«, 7^5 

0 75 

13 

II 750 

18 


„ annealed 

Copper, drawn 

9,700 

under 5 

27 

12,449 

12 

40 

„ annealed 

Platinum wire, medium 

10,519 

under 3 

30 

thickness, drawn 

1 7 004 

26 

34 

Platinum, annealed 

I 5 , 5 ii^ 

14 

23 

Iron, drawn 

1 20,869 

32 

Ol 

,, anntakd 

20,794 

uiuler 5 

47 

N»ckel, drawn 

Aluminium 

„ bionze 

Brass (/nC Uo) 

German silver (Zn,( u^^Ni ) 

23,950 

7,200 

10 700 
8,543 
10,78s 


1 iX6i 


Specific Graia/v — This varus m metals from 594 (lithium) to 
22 4d (osmium), and m one and the same species is a function of 
temperature and of previous physical and mechanical treatment. 
It has 111 general one value for the powdery metal a^ obtained by 
reduction ot the oxide m hydrogen below the melting jxnnt of the 
metal, another for the metal in the state which it assumes spon- 
taneously on licezmg, and this latter value, in gcncril is modified 
by hammenng, rolling, drawing, c^c lliese mechanical opentions 
do not necessarily add to the <lensity stamping, it is true, does so 
necessarily, but rolling or dnwing occisionilly eiuscs a diminution 
of the density 1 hus, for instince, chemically pine iron in the ingot 
his the specific giavity 7 844, when it is rolled out into thm sheet, 
the value fills to 70 when drawn into thin wire, to 775 The 
following table gives the sf)ccific gravities of many metals Where 
special statemt nts are not made, the numbers hold for the ordinary 
temper iturc (15° to 17® or 20° C), referred to water of the same 
temper itnrc as a standanl, and to hold for the natural frozen metal 


Name of Metal 

Specific Gravity 

Lithium 

594 

Potassium , 

875 

Sodium 

978 

Rubidium 

I 52 

Calcium 1 

Magnesium 

Caesium 

I 57^ 

I 743 

I 88 

Beryllium * 

2 I 

Strontium 

25 

Aluimnium, pure, ingot 

2 583 at 4° 

„ ordinary^ hammered 

1 2 67 
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Name of Metal 


Specific Gravity 


Banum 

Zirconiuiu 

Vanadium, powder 

Gallium 

Lanthanum 

Cenum 

Antimony 

Chromium 

Zinc, ingot 

„ rolled out 
Manganese 
Tin, cast 

, crystalh/cd by electrolysis from solutions 


3 75 

4 15 

5 5 
5 95 
b 163 

b 08 
0 02 
O 50 
0915 
7 2 
7 39 

7 29 to 7 299 
7 >78 


Indium 

Iron, chemically pure, ingot 
„ thin sheet 
,, wrought, high quality 
Nickel, ingot 
„ forced 
Cadmium, ingot 

,, hammeicd 
Cobalt 

Molybdenum, containing 4 to 5 % of carbon 
Copper, native 
„ cast 

, wire or thin she* t 


7 42 
7 «44 


I 70 

I 7 ^ toy g 
I « 279 
! 8 006 
' 8 54b 
1 8 007 


8 0 
80 
894 

892 

8 94 to 8 95 


,, electrotype, pure 
Bismuth 
Silver, cast 
„ stamped 
Lead, very slowly fio^eii 

, quickly frozen in cold water 
Palladium 
1 hallium 
Rhodium 
Ruthenium 
Mercury, liquid 
„ solid 

lungsten, compact, by 11, from chloride \ 
vapour / 

, as reduce<l by hydiogen, powder 
Uranium 
Gold, ingot 
„ stamped 

,, powclcr, precipitated by fc irons sul- ] 
phatc I 

Platinum, pun 
Indium 
Osmium 


I 8 945 

1 9 82^ at 12^ I 

1 10 4 to 10 5 , 

10 57 ' 

' II 25 t 

11 303 

I 11 4 at 22 5^ 

11 80 

12 I 

12 20 at o 

13 595 at 0° I 

1 4 :^9 below 40° I 

16 54 I 

i 19 13 

18 7 1 

19 2O5 at 13" 

1931 to 10 I 

19 55 to 19 72 

21 50 

22 2 
22 477 


Thermal Properties — I he specific heats of most metals ha\c bidi 
determined The general result is that, conformably with Dulong 
and Petit s law, the atomic heats ’ all come to very nearly the 
same value (of about 6 ^) , i e atomic weight by specific htat — 6 4 
Thus we have for silver by theory 0 4/108 — 059^, and by expcri 
ment 0570 for 10” to 100° C 

Ihc expansion by heat vanes greatly The following table gives 
the linear expansions from 0° to 100° C according to Pizeaii (C omptes 
rendus, Ixvni 1125), the length at 0° being taken as unity 


Name of Metal 


Platinum, cast 
Gold, cast 
Silver, cast 

Copper, native, from Lake Supcnoi 
„ artificial 

Iron, soft, as used for electiomagncts 
„ reduced by hydrogen and compresstd 
Cast steel, English annealed 
Bismuth, m the dirrclion of the axis 
„ at right angles to axis 

„ mean expansion calculated 

Tin, of Malacca, compressed powdei 
Lead, cast 

Zinc, distilled compressed powdtr 
Cidmium, distilled, compressed powdti 
Aluminium, cast 

Brass (71 5 % copper, 28 5 % zinc) 

% copper q 7 % tin 40 zinc) 



Lx pan Sion 
0° to 100 


000 907 

001 451 
00 1 930 
OOI 708 
OOI 869 
OOI 228 
OOI 208 
OOI no 
OOI O42 
OOI 239 

001 374 

002 209 
002 948 

002 905 

003 102 
002 336 
OOI 879 
OOI 802 


•efficient of expansion is constant for such metals only as 
crystallize in the regular system, the others expand differently in 
the directions of the different axes To ebminate this source of 


uncertamty these metals were employed as compressed powders 
Ihe cubical expansion of mercury from 0° to 100® C is 018153 
~ JT hr (Rtgnault) (See Thermometry ) 

Fusibility and VolaHlity — The fusibihty in different metals is 
very different, as shown by the following table, which, besides 
mcluding all tne fusing points (in degrees C ) of metals which have 
been determined numerically, indicates those of a selection of other 
metals by the positions assigned to them in the table 


Name of Metal 

Melting Point 

Boiling Point. 

Mercury 

-388 

357 3 

Caesium 

26—27 


Gallium 

30 I 


Rubidium 

385 


Potassium 

62 5 

719-731 

Sodium 

95 b 

861-954 

Indium 

155 


Lithium 

180 0 


Tin 

231 9 

1450-1600 

Bismuth 1 

269 2 

10^-1450 

Thallium 1 

290 


Cadmium 

3^07 

780 

lead 

327 7 

1450-1600 

/me 

419 

929-954 

Incipient red heat 

525 


Antimony 

629 5 


Magnesium 

632 0 

about 1100 

Aluminium 1 

655 


1 C herty red ht ai 

700 


Calcium 1 

780 


1 Lanthanum 

810 


Barmin 

1 850 


1 Silver 

1 962 


1 C old ) 

1 1064 


1 Copper 

1082 

2100 

Yellow hi at 

IIOO 


Iron 

1300-1400 


Nickel 

1427 


1 ( ob lit j 

1800 (?) 


Dazzling u hitc hi at 1 

1500-1000 


1 PallTdium j 

1500 


' Platinum 1 

17O0 


* Rhodium ' 

above Pt 


1 Indium j 

„ 2200 


Ruthemun j 



Tantalum > ^ 

In electric 


Osmium ( 1 

turn ILL 

1 


tor practical purposes the volatility of metals may be stated as 
follows — 

1 Distillable below redness mcicury 

2 Distillable it led heats eadmium, alkali metals, zinc, mag- 
nesium 

3 Volatilized more or less reidily when heated beyond their 
fusing points in open erucibks antimony (very readily), lead, 
bismuth, tm, silver 

4 Barely so gold, (copper) 

5 Practically non volatile (copper), non, nickel, cobalt, alu- 
minium, also lithium, barium, strontium and calcium 

In the oxyhydrogen flame silver boils, foiming a blue vapour, 
while platinum volatilizes slowly, and osmium, though infusible, 
very readily 

Latent Heats of Liquefaction — Of these we know little The fol- 
lowing numbers are due to Person — lee, it may be stated, being 80 


Name of Met U 

Latent 

Heat 

Name of Metal 

Latent 

1 Heat 

Mercury 

2 82 

Cadmium 

1 136 

Lead 

5 ^7 

Silver 

21 1 

Bismuth 

12 4 1 

Zinc 

1 28 I 


The latent heat of vaponzation of mercury was found by Mangnac 
to be 103 to 106 

Conductivity — Conductivity, whether thermic or electric, is very 
differently developed m different metals, and, as an exact knowledge 
of these conductivities is of great importance, much attention has 
been given to their numerical determination (see Conduction, 
Electric and Conduction of Heat) 

The following tabic give&the electric conductivities of a number 
of metals as determined by Matthiesen, and the relative mternal 
thermal conductivities of (nominally) the same metals as determined 
by Wledem&nn and Franz, with roas about 5 mm thick, of which 
one end was kept at 100° C , the rest of the rod m a vacuum '* 
(of 5 mm tension) at 12° C Matthiesen 's results, except m the two 
cases noted, are from his memoir in Fogg Ann , 1858, ciiL 428 
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Name of Metal 


i Relative Conductivities 

I . ■ 


Electric 


Thermic 


Copper, commercial, No 3 
„ No 2 

,, chemic<illy pure, hard drawn 
Co^er 
Goia, pure 

„ absolutely puic 
Brass 
1 m, pure 
Pianoforte wire 
Iron rod 
Steel 

1 ead, pure 

Platinum 

Gorman silver 

Bismuth 

Aluminium 

Mercury 

Silver, pure 


774 

at 

18 

8^ 


721 

>> 

22 

b 


93 ^ 








8 

748 

552 

>> 

21 

54 ® 

73 ^ 


19 

0 






25 

115 

j» 

21 

0 

*54 

144 


20 

4 






lor 





103 

0777 

,, 

17 

3 

079 ; 

105 

fi 

20 

7 

094 1 

07O7 

a 

18 

7 

073 > 

0119 

)> 

13 

8 


1 90 

) 

19 

h 

1 

0163 


22 

S 

1 

000 


0 


1 000 I 


M acetic Pro parties — Iron, nickel and cobalt aic the only niqLds 
which are attracted by the magnet and can become magnets them- 
selves But in regard to then power of retaining their magnetism 
none of them coincss at all up to the compound metal steel See 
Macnbtism 


ChetmeaL Changes — Metals may unite chemically both with 
metals and with non-metals i he compounds formed in the first 
case, which may be either definite chemical compounds or solid 
solutions, are discussed under Alloys , in this place only com- 
bmations with non-metals are discussed, it bemg premised that 
the free metal takes part in the reaction 


Metallic Substances Produced by the Union of Metals with Small 
Proportions of Non Metalltc Elements 
Hydyogen^ as wis shown by Graham, is equable of uniting with 
or being occluded by certain metals, notably with palladium (qv)^ 
mto metal like compounds 

Oxygen^ — Mercury and copper and some other metals are capable 
of dissolving their own oxides Mercury, by doing so, becomes 
viscid and unfit for its ordinary apiplications Copjicr, when puie 
to start with, suiters considerable deterioration in plastiaty But 
the presence of modente proportions of cuprous oxide has lx,ea 
found to correct the evil influence of small contaminations by arsenic 
antimony, lead and other foreign metals Commercial coppers 
sometimes owe their good qualities to this compensating influence 
Arsenic combines readily with all metals into tiuc arsenides, which 
latter, m general, are soluble in the metal itself The presence 111 
a metal of even small proportions of arsenide generally leads to 
considerable deterioration m mechanical qualities 

Phosphorus — The remark lust made might be said to hold for 
phosphorus were it not for tne existence of what is called ‘ phos- 
phorus-bronze, ' an alloy of copper wiUi phosphorus (i e its own 
phospludc), which posi»LSscs valuable properties According to 
Abel, the most favourable effect is produced by from i to ij % of 
phosphorus Such an illoy can be cast like ordinary bronze, but 
excels the latter m hardness, elasticity, toughness and tensilo 
strength 

Carbon — Most metals when molten are capable of dissolving at 
least small proportions of carbon, which, in gcncial, leads to a 
deterioration in metallicity, except in the case of iron, which bv the 
addition of small percentages of carbon gams m elasticity and tensile 
strength witli little loss of plasticity (see Iron) 

Silicon y so far as we know, behaves to metals pretty much like 
carbon, but our knowledge of facts is limited V^at is known as 
cast iron is essentially in alloy of iron proper with 2 to 6 % of carbon 
and more or less of silicon (see Iron) Alloys of copper and silicon 
were prepired by Deville m 1863 The alloy with 12 % of silicon 
lb white, hard and bnttle When diluted down to 4 8 %, it assumes 
tlic colour and fusibility of bronze, but, unlike it, is tenacious and 
ductile like iron 

Action of the More Ordinary Chemical Agents on 
Simple Metals 

The metals to be referred to are always understood to be given 
in tlie compact (frozen) combtion, and that, wherever metals are 
enumerated as being similarly attacked, the dcgiee of readiness m 
the action is indicated by the order m which the several members 
are named — the more readily changed metal always standing first 
Water y at ordinary or slightly elevated temperatures, is decom- 
posed more or less readily, with evolution of hydrogen gas and forma- 
tion of a basic hydrate, by (i) potassium (formation of KHO), 
sodium (NallO), lithium (LiOH), binum, strontium, calcium 
(BaHaOa, &c ) , (2) magnesium, zinc, manganese (MgO^Ha, &c ) 

' Published in i860, and declared by Matthicsen to be more exact 
than the old numbers. 


In the case of group t the action is more or less violent, and the 
hydroxides formed are soluble m water and very stron^y basic 
metals of group 2 are only slowly arttacked, with formation of rela- 
tively feebly ba&ic and less soluble hydroxides Disregarding the 
rarer elements, tlic metals not named so far may be said to be proof 
against tlie action of pure water m tho absence of free oxygen (air) 

By the jomt action of water and air, thallium, lead, bismuth are 
oxidized, with formation of more or less ^arm^ soluble hydroxides 
(ThHO, PbH^Og, BiH^Og), which, in the presence of carboruc acid, 
pass mto still less soluble basic carbonates.. Iron, when cx^xised to 
moisture and air, rusts but this process never takes pla^ in the 
absence of air, and it is questionable whether it ever sets in in the 
absence of carbonic acid (see Rusr) 

Copper, in the present connexion, 19 intermediate between iron 
and the following group of metals. 

Mercury, if pure, and all the noble metals (silver, gold, plati- 
num and platiiium-mctals), arc absolutely proof against water even 
m tho presence of oxygen and carbonic acid 

The metals grouped together above, under i and 2, act on steam 
pretty much as they do on liquid water Of the rest, the following are 
leadily oxidized by steam at a red heat, with formation of hydrogen 
gas— -zinc, iron, cadmium, cobalt, nickel, tin Bismuth is simxlarly 
attacked, but slowly, at a white heat. Alumimura is barely aflocted 
even at a white heat, if it is pure, tlic ordinary impure metal is hable 
to be very leadily oxidized 

Aqueous Sulphuric err Hydrochloric Acid readily dissolves groups 
I and 2, with evolution of liydrogen and formation of chloTides or 
sulphates Ihe same holds for the follovvmg group (A) [manga- 
nese, zinc, magnesium] iron, aluminium, cobalt, nickel, cadmium 
Tin dissolves readily in strong hot hydrochlonc acid as biiC 4 
aqueous sulphuric acid does not act on it appreciably in the cold, 
at 150® it attacks it more or less quickly, according to the strength 
of the acid, witli evolution ol sulphuretted hydrogen or, when the 
acid IS stronger, of sulphurous leid gis and deposition of sulphur 
(Calvert and Johnson) A group (B), comprising copper, is, 
substanliallv, attacked only in the presence of oxygen or air Lead, 
m suhiciently dilute acid, or in stionger acid if not too hot, remains 
unchanged A group (C) may be formed of mercury, silver, gold 
and platmum, whicli arc not touched by either aqueous acid m 
any circumstances 

Hot (concentrated) sulphunc acid does not attack gold, platmum 
and platmum-metals generally, all other metals (mduding silver) 
ire converted mlo sulphates, with evolution of sulphur dioxide 
In the case of iron, ferric sulphate, Fe2(S04),, is produced, tin yields 
a somewhat indefinite sulphate of its oxide SnO.>. 

Nitric Acid (Aqueous) —Gold, platinum, indium and rhodium 
only are proof against the action of this powerful oxidizer Tm and 
antimony (also arsenic) are converted by it (ultim itely) mto hydrates 
of tlieir highest oxides bnO^, Sb.O^ (As.^O„)“ the oxides of tm and 
antimony being insoluble in water and in the acid itself AU other 
metals, mcludmg palladium, are dissolved as mtrates, the oxidizing 
part of the reagent being generally reduced to oxides of nitrogen 
Iron zinc, cadmium, also tin under certain conditions, reduce the 
dilute acid, partially at lea-st, to nitrous oxide, N^O, or ammommu 
nitrate, NI14NO, 

Aqua Regia, a nuxtiire of nitric and hydrochlonc acids, converts 
all metals (even gold, the king of metals,"' whence the name) mto 
chlorides, except only rhodium, indium and ruthenium, which, 
when pure, arc not attacked 

Caustic Alkalis —Oi metals not decomposing liquid pure water, 
only a few dissolve in atjutuus caustic pota^i or soda, with evolution 
of hydrogen The most iin^xirtaut of these arc alumimum and zme, 
which are converted into aluminate, Al(OK,Na)3, and zmeate, 
/n((.)K,N i) respectively But of the rei>t the majority, when 
treated with boiling sufficiently strong alkali, are attacked at least 
superficially of onlinary metals only gold, platmum, and silver are 
perfectly proof against tlie reagents under consideration, and these 
accordingly aie used preferably for tho construction of vessels 
intended for analytical opcntions involving the use of aqueous 
caustic alkalis For coinmerci il purposes iron is universally em- 
ployed and works well but it is not available analytically, ]>eeause 
a superficial oxidation of the empty part of th( vessel (by the water 
and air) cannot Ihj prevented Basins made of pure malleable nickel 
are free from this drawbick they work as well as platinum, and 
rather better than silver ones do There is hardly a single metal which 
holds out Tgainst the alkalis themselves when in the state of fiery 
fusion even plabnum is most violently attacked In chemical 
laboratones fusions with caustic alkalis are always eflecterl m vessels 
made of gold or silver, these metals holding out fairly well even m 
the presence of air Gold is the bttter 0/ the two Iron, which 
stands so well against aquesjus alkalis, is most violently attacked by 
the fused reagents Yet tons of caustic soda are fused daily in 
chemical works m iron pots without thereby suffering contamination, 
winch seems to show that (clean) iron, like gold and silver, is at 
tacked only by the joint action of fusen alkali and air, the influence 
of the latter being of course minimizerl in large scale operations 

Oxygen or Air — The noble metals (from silver upwards) do not 
combine directly with oxygen given as oxygen gas (OJ, although, 
like silver, they may absorb tins gas largely when m the fused 
condition, and may not be proof against ozone, O3 Mercury, within 
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a certain range of temperatures situated close to its boiling point, 
combmes slowly with oxygen into the red oxide, which, however, 
breaks up again at higher temperatures All other metals, when 
heated m oxygen or air, are converted, more or less readily, mto 
stable oxides Potassium, for example, yields peroxide, K^O. or 
KP4, sodium gives NaoO^, the banum-group metals, as well as 
magnesium^ cadmium, zinc, lead, copper, are convert^ into their 
monoxides MeO Bismuth and antimony give (tlic latter very 
leadily) sesquioxide (B12O, and SbgOg, the latter being capable of 
passing into Sb^OJ Aluminium , when pure and kei)t out of contact 
with siliceous matter, is only oxidized at a white heat, and then very 
slowly, into alumina, AloO<, Tin, at high temperatures, passes 
slowly into oxide, Sn02 

Sulphur — Amongst the better known metals, gold and alummium 
are the only ones which, when heated with sulphur or in sulphur 
vapour remain unchanged All the rest, under these circumstances, 
are converted into sulphides The metals of the alkalis and alkalmc 
earths, also magnesium, bum in sulphur vapour as they do in oxygen 
Of the heavy metals, copper is the one which exhibits by far the 
greatest avidity for sulphur, its subsulphide Cujb being the stablest 
of all heavy metalhc sulphides in opposition to dry reactions 

CMortne — All metals, when treated with chlonne gas at the proper 
temperatures, pass mto chlorides In some cases the chlonnc is 
taken up in two instalments, a lower chlonde being produced hrst, 
to pass ultimately into a hightr chloride Iron, for instance, is 
converted first into hcCL, ultimately into FtCl^, which practically 
means a mixture of the two chlondes, or pure FeCilg as a final product 
Of the several products, the chlondes of gold and platinum (AuCl^ 
and PtClJ are the only ones which when heated beyond their 
temperature of formation dissociate into mttal and chlorine The ulti 
mate chlonnation product of copper, CuCL when heated to redness, 
decomposes into the lower chlonde, Cu( 1 , and chlorine All the 
rest, when heated by themselves, volatilize, some at lower, others 
at higher temperatures 

Of the several individual chlorides, the following are liquids or 
solids, volatile enough to be distilled from glass vessels AsCl^, 
SbCls, SnCl4, BiCl„ HgCL^, the chlondes of arsenic, antimony, tin, 
bismuth, mercury respectively 1 he following are readily volatilized 
in a current of chlonnc, at a red heat AlCl^, CiCl^, FcClg, the 
chlondes of aluminium, chromium, iron I he following, though 
volatile at higher temperatures, are not volatilized at dull redness 
KCl, NaCl, LiCl, NiCl , CoCl^, MnCl^, /nCl^, MgCl^, PbCl^, AgCl, the 
chlorides of potassium, sodium, lithium, nickel, cobalt, manganese, 
zinc, magnesium, lead, silver Somewhat less volatile than the 
last-named group are the chlondes (MCI,) of barium, strontium and 
calcium 

Metallic chlorides, as a class, are readilv soluble in water The 
following are the most important exceptions silver chlonde, 
AgCl, and mercurous chloride HgCl, are absolutely insoluble lead 
chlonde, PbCU, and cuprous chloride, CuC 1 . arc very spanngly soluble 
in water Iho chlorides AsCl, SbCl^, BiCl^, arc at once decomposed 
by (liquid) water, with formation of oxide (As.O^) or oxy chlondes 
(SbOCl, BiOCl) and hydrochlonc acid The chlorides MgCl^, AlCl^, 
CrClji, FeCI,, suffer a similar decomposition when evaporated with 
water in the heat Ihc same holds in a limited sense for ZnCl^, 
CoClg, N1CI2, and even CaClj All chlondes, except those of silver 
and mercury (and, of course, those of gold and platinum), are 
oxidized by steam at high temperatures, with elimination of hydro- 
chlonc acid 

For the characters of metals as chemical elements see the special 
articles on the different metals 

See generally A Rossing, Geschtchte der Metalle (1901), B 
Neumann, Ihe Metalle (1904) also treatises on chemistiy 

METALLOGRAPHY — Ihe examination of metals and alloys 
by the aid of the microscope has assumed much importance in 
comparatively recent years, and it might at first be considered 
to be a natural development of the use of the microscope in 
determining the constitution of rocks, a study to which the name 
petrography has been given It would appear, however, that 
it IS an extension of the study of the structure of metconc irons 
There can be no question that in the main it was originated by 
Dr H C Sorby, who in 1861 gave the British Association an 
account of his work Following the work of Sorby came that 
of Professor A Martens of Charlottcnburg, presenting many 
features of originality F Osmond h-is obtained results in 
connexion with iron and steel which are of the highest interest 
A list of the more important papers by these and other workers 
will be found m the appended bibliography 

Preparation of the — Fxperi en re alone can enable the 

operator to determine what portion of a mass of metal or alloy 
wilb^ord a trustworthy sample of the whole In studying a 
senes of binary alloys it has been found advantageous in certain 
cases to obtain one section which will show in a general way the 
variatioii in structure from one end of the senes to the other 


This has been effected by pouring the lighter constituent carefully 
on the surface of the heavier constituent, and allowing solidifica- 
tion to take place A section through the culot so obtained will 
show a gradation in structure from pure metal on one side to 
pure metal on the other A thin slice of metal is usually cut by 
means of a hack-saw driven by mechanism The thickness of 
the piece should not be less than J in and in order that it may 
be firmly held between the fingers it should not be less than i in 
square The preliminary stages of polishing are effected by 
eroery paper placed preferably on wooden disks capable of being 
revolved at a high rate of speed The finest grade of emery paper 
that can be obtained is used towards the end of the operation 
Before use the finer papers should be rubbed with a hard steel 
surface to remove any coarse particles The completion of the 
operation of polishing is generally effected on wet cloth or parch- 
ment covered with a small amount of carefully washed jeweller’s 
rouge Various mechanical appliances are employed to minimize 
the labour and time required for the polishing these usually 
( onsist of a senes of interchangeable revolving disks, each of which 
IS covered with emery paper, cloth or parchment, ai cording to 
the particular stage of polishing for which it is required In the 
case of brittle alloys and of alloys having a very soft constituent, 
which during polishing tends to sjiread over and obliterate the 
harder ( onstituents, polishing is in many cases altogether avoided 
by casting the alloy on the surface of glass or mica in this way, 
with a little care, a perfect surface is obtained, and it is only 
necessaiy to develop the structure by suitable etching In 
adopting this method, however, instances have occurred in which 
the removal of the c ast surface has shown a structure differing 
considerably from the original 

Polishing in Bas-Reliej — \i the polishing be completed with 
fine rouge on a sheet of wet parchment, placed upon a compara- 
tively soft base such as a piece of deal, certain soft constituents 
of an alloy may often be eroded in such a manner as to leave the 
hardest portions in relief For the later stages of polishing H L 
Le Chatelier recommends the use of alumina obtained by the 
calcination of ammonium alum , and for the final polish of soft 
metals, chromium oxide 

Although in some ( ases a pattern becomes visible after polish- 
ing, yet more frecjuently a mirror-like surface is produced in 
which no pattern can be detected, or if there is a pattern it is 
blurred, as if seen through a veil or mist This is due to a thin 
layer of metal which has been dragged, or smeared, uniformly 
over the whole surface by the friction of the polishing process 
Siuh a surface layer is formed in all cases of polishing, and the 
peculiar lustre of burnished silver or steel is probably due to this 
layer But to the metallographist it is an inconvenience, as it 
conceals scratches left by imperfect polishing, and also hides the 
pattern It is therefore desirable to conduc t the polishing so as 
to make this layer as thin as possible it is claimed for alumina 
that It can be so used as to produce a much thinner surface layer 
than that due to the employment of rouge The surface layer is 
very readily removed by appropriate liquid reagents, and, the 
true surface of the metal having been laid bare, the etching 
reagent acts differently on the individual substances in 
anci the pattern can thus be emphasized to any required ^xiSnt 
Osmond divides etching reagents into three classes — acids, 
halogens and salts As regards acids, water containing from 2 to 
of hydrochromic acid is useful It is made by mixing 10 
grams of potassium bichromate with 10 grams of sulphuric acid 
in 100 grams of water Ihe use of nitric acid requires much 
experience It is frequently employed in the examination of 
steels. Sir W C Roberts-Austen preferred a i % solution in 
alcohol, but many workers use concentrated acid, and effect the 
etching by allowing a stream of water to dilute the film of acid left 
on the surface of the specimen after dipping it Of the halogens, 
iodine IS the most useful ^ solution m alcohol is applied, so that 
a single drop covers half a ^uare inch of surface The specimen 
IS then washed with alcohol, and dried with a piece of fine linen or 
chamois leather Tincture of iodine also affords a means of 
identifying lead in certain alloys by the formation of a yellow 
iodide of lead, while the vapour of iodine has in certain cases been 
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used to tint the constituents Thin coloured films may often be 
produced by the oxidation of the specimen when heated in air 
This, as a means of developing the structure, m the case of the 
copper alloys is specially useful Tinted crystals may thus be 
distinguished from the investing layer caused by the presence 
of a minute quantity of another constituent The temper colours 
produced by heating iron or steel in air are well known C^bide 
of iron IS less oxidizable than the iron with which it is intimately 
associated, and it assumes a brown tint, while the iron has reached 
the blue stage These coloured films may be fixed by covering 
with thin films of gelatine 

In some cases the alloy may be attacked elec truly tically by 
exposing it for a few minutes to a weak electru current in a bath 
of very dilute sulphuric acid Certain organic bodies give very 
satisfactory results I he Japanese, for instance, prod uc e most 
remarkable effects by simple rc ’gents of which an infusion of 
certain forms of grass is a not unimportant constituent In the 
case of iron ancl steel a freshly prepared infusion of liquonce 
loot has been found to be most useful for cxylounng certain 
constituents of steel Osmond, who was the fir t to use this 
reagent, insisted that it should be freshly prepared ancl always 
used under identic al conditions as regards age and concentration 
Ills method of applying it w is to rub the specimen on parchment 
moistened with it, but he has subsequently modified this “ polish 
tttack ” by substituting a 2 % solution of ammonium nitrate fc^r 
the liqiionc c infusion In eac h case a small quantity of freshly 
precipitated calcium sulphate is used on the parchment to assist 
the polishing 

Appliances used m Micrography — The method of using the 
microscope in connexion with a c am era for photographic purposes 

ill now be considered Every micrographer has his own views as 


should be an achromatic one, as coloui effects cause trouble in 
photographing the objects hor lower powers the Liebcikuhn 
parabolic illuminator is useful Certain groups of alloys show 
l 3 etter under oblique illumination, which may be effected by the 
aid of a good condensing lens, the angle of incidence being 
limited by the distance of the object from the objective m the 
case of high magnification^ As regards objectives, the most 
useful arc the Zeiss 2 mm , 4 mm and 24 mm , two other useful 
objectives for low powers being 35 mm and 70 mm, both of 
which are projecting objectives A projecting eye^piece, prefer- 
ably of low power, should be employed w ith all but the two latter 
objectives The immersion lens, the Zeiss 2 mm , is used with 
specially thickened cedar oil, and if the distance from the 
objective to the plate is 7 feet, magnifications of over 2000 
diameters can easily be obtained As regards sensitized plates, 
exccllc nt results have been obtained with Lumi^rc plates sensitu e 
to yellow and green Ihe various brands of process ” plates 
are very service ible where the contrasts on the specimen are 
not great Some reproductions of photo-micrographs of metals 
and alloys will be found in the plate accompanying the article 
Allo\ s 

Actthorities — H C Sorby, " On Microscopical Photograplis 
of \ irioiis Kinds of Iron and Stecl/^ By it A^*:oc Report (i80j), 
pt 11 p i8q Mici obcopieal Structuic of Jron and Stetl," Journ 
Iron and SUlI Irn^t p 25s, A Martens, Die mikroskopisehc 

Untcrsuchiing dir Mctalli,'* Glasers Annalen (1S92), xxx 201, 
II Wedding, " Das Cefuge dcr Schicncnkopfe,'* Stahl und hiun 
(May IS, iSqiV xii 478, L Osmond, “ Sur la metallographie 
inicroscopiqm Rapport pr^^eni^ d la commission des f^thodes 
d essai des maUnaux de construction le 10 f^vner iSg2 ct 11 7-17 
(Pins, 189s), “ Micioscopic Met illogr.mhy," Irans Amer Inst 
Mining T 2 ng xxii 243, J E Stead, "Methods of prepmng Sjicci- 
incns for Microscopic Examination," Journ Iron and Steel Inst 


(1894), pt 1 p 292 
W e Koberls Aus- 
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Microgiaphic Appiratus 

to the form of an installation to be adopted, and it wall therefore 
be wc 11 to give an illustration of a definite apparatus which has 
been found to give satisfactory results It consists of a micro- 
scope A with a firm base placed in a horizontal position The 
microscope can be connected by a tube B with the expanded 
camera CC, at the end of which is the usual frame to recei\e the 
photogriphic plate A practised observer cm focus on a pi ite 
of clear glass by the aid of a subsidiary low-power microscope 
lens If a semi-transparent plate is employed it should be as fine 
as possible The surf xce of the table is cut in siu h a way near H 
thxt the observer who is seated may conveniently examine the 
object on the stage of the microscope, the portion B turning 
aside for this purpose The subsequent focusing is effected by a 
lod, FFF, and gearing attached to the fine adjustment of the 
microscope, GA, flap J when raised forms the support of the 
lamp used for illumination As an illuminant an arc light has 
ni iny advantages, as the exposure of the plate used will seldom 
exceed 10 seconds Ihe filament of a Nemst lamp can be used 
as the source of light, though not so brilliant as the arc it pos- 
sesses the great aclvanhige of perfec t immobility For the best 
results, especially with high powers, the source of light must be 
small, so that its image can be focused on to the surface of the 
object, this advantage is possessed by both of these illummants 
Next m value comes the acetylene flame, and an incandescent 
lamp or a gas lamp ^vith a mantle will give good results, but with 
much longer exposure Actual illumination is best effected by a 
Beck vertical illuminator or a Zeiss pnsm It is necessary that 
the lens used for concentrating the light on the illuminator 
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Cleveland Inst of Engineers (Eeb 2(), 1900), Ewing and Rosenhain, 
Ciystalhne Structure of Metals, Phtl Irans Roy Soc cxcin 
353 and cxcv 279 F Osmond, " Crystallography of Iron," Avnales 
des Mines (Janiiiry 1900) le Chattlicr, * Technology of Metallo- 
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METALLURGY, the art of extracting metals from their ores, 
the term be ing customarily restricted to commere lal as opposed 
to laboratory methods It is convenient to treat electrical 
processes of extraetion as forming the subjects of Electro- 
( hemistry and Elec trometallurgy {qq v ) The following table 
cnumci itcs in the order of their importance the metals which oiii 
subject at present is understood to include, the second column 
gives the chemical characters of the ores utilized, italics indicat- 
ing those of subordinate importance The term oxide mcludes 
carbonate, hydrate, and, when marked with *, silicate 
^letal Character of Ores 

lion Oxides, sulphide 

Copper Complex sulphides, also oxides, metal 

Silver Sulphide ana rcguline metal, chloride 

Gbld Regulme metal 

Lead Sulphide and basic carbonate, sulphate, <&c 

Zinc Sulphide, oxide * 

Tm Oxide 
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Metal Cliaracter of Ores. , 

Mercury Sulphide, reguline metal 

Antimony Sulphide 

Bismuth Koguline metal 

Nickel and cobalt Arsenides 

Platinum, indium, <S:c Keguhne 

General Sequence of Operaitons — Occasionally, but rarely, 
metallic ores occur as practically pure compact masses, from 
which the accompanying matrix or gangue ' can be detached 
by hand and hammer In most cases the “ ore ’’ (see Mineral 
Deposits, Veins), as it comes out of the mme or quarry, is 
simply a mixture of ore proper and gangue, m which the Latter 
not unfrequently predommates Hence it is generally necessary 
to purify the ore before the liberation of the metal is attempted 
Most metalbi ores are specific illy heavier than the accompanying 
impurities and their purification is generally effected by reducing 
the crude ore to a lino enough powder to detach the metallic 
from the earthy part, and then washing away the latter by a 
current of water, as far as possible (see Ore-dressing) 

The majority of ores being chemical compounds, the extraction 
of their metals demands chemical treatment The chemical 
operations involved may be classified as follows — 

1 Fttry Operations — The ore, generally with some flux/’ 
IS exposed to the action of fire The fire in most cases has a 
chemical, in addition to its physical, function Moreover, the 
fumac e{qv)\s designed so as to facilitate the action of the heat 
and furnai e gases m tlie desired direc tion It is intended either 
to burn away certain components of the ore — in which case it 
must be so regulated as to contain a suffii lent exc ess of imburned 
oxygen, or it is meant to deoxidize (“ reduce ”)the ore, when the 
draught must be restricted so as to keep the ore constantly 
wrapped up m combustible flame gases (carbon monoxide, 
hydrogen, marsh-gas, &( ) The majority of the chemicd 
operations of metallurgy fall into this categoiy, and m these 
processes other metal reducing agents than those niturrlly 
contained m the fire (or blast) are only exceptionally employed 

2 Amalgamation — ihe ore by itself (if it is a reguline one), 
or with certain reagents (if it is not), is worked up with men uiy 
so that the metal is obtained as an amalgam, which can be separ- 
ated mechanically from the dross The punfied amalgam is 
distilled, when the mercury is recovered as a distillate while the 
metal remains 

3 Wet Processes — Strictly speaking, certain amalgamation 
methods fall under this head, but, in its ordinary acc eptance, the 
term refers to processes m which the metal is extracted either 
from the natural ore, or from the ore after roasting or other 
preliminary treatment, by an d( id or salt solution, and from this 
solution precipitated— generally in the reguline form — by some 
suitable reagent 

Few methods of metal extraction at once yield a pure product 
What as a rule is obtained is a more or less impure metal, which 
requires to be refined to become fit for the market 

Chermcal Operations — Amalgamation and wet way processes 
have limited applications, being pricbcally confined to copper, gold 
and silver We therefore here confine ourselves, in the mam, to 
pyro-chcmical operations 

The method to be adopted for the extraction of a metal from its 
ore 13 determined chiefly, though not entirely, by the nature of the 
non-metallic component with which the metal is combined The 
simplest case is that of the reguline ores where there is no non- 
metallic element ihe important case is that of gold 

Oxides y Hydrates, Carbonates and Silicates — All iron and tin ores 
proper fall vinder this heading, which, beside-s, comprises certam ores 
of ciopper, of lead and of zinc The first step consists in subjecting 
the crude ore to a roasting or calcining prbeess, the object of which 
IS to remove the water and carbon dioxide, and burn away, to some 
extent at least, the sulphur, arsemc or orpaiiic matter The residue 
consists of an impure oxide of the respective metal, which m all cases 
IS reduced by treatment with fuel at a high temperature Should 
the metal be present as a silicate, lime must be added in the smelting 
to remove the silica and liberate the oxide 

The temperature required for the reduction of zinc lies above the 
boiling point of the metal, hence the mixture of ore and reducing 
agent (charcoal is generally used) must be heated m a retort combined 
with condensing apparatus fn all the other cases the reductidn 
18 effected m the fire itself, a tower-shaped blast furnace being pre- 
ferably used The furnace is charged with alternate layers of fuel 
and ore (or rather ore and flux, see below), and the whole kindled 


from below The metallic oxide, partly by the direct action of the 
carbon with which it is in contact, but pnncipally by that of the 
carbon monoxide produced m the lower strata from the oyxgen of 
the blast and the not carbon there, is reduced to the metallic state, 
the metal fuses and runs down, with the slag, to the bottom of the 
furnace, whence both are withdrawn by opening plug-holes 

Sulphides — Iron, copper, lead, zinc, mercury, sUver and antimony 
very frequently present themselves m this state of combination, as 
comjioncnts of a family of ores which may be divided into two 
sections (i) such as substantially consist of sample sulphides, as 
lion pyrites (Feb^), gcalcna (FbS), zinc blende (ZnS) cinnabar (HgS), 
and (2) complex sulphides, such as the various kinds of sulphureous 
copper ores (all substantially compounds or mixtures of sulphides 
of copper and iron) bouinonitc, a complex sulphide of lead, anti- 
mony and copper, rothgiltigt rz, sulphide of silver, antmiony and 
irsenic fahlerz, sulphides of arsenic and antimony, combmed with 
sulphides of copixii, silver, non, zinc, mercury, silver, and mixtures 
of these and other sulphides with one another 

In treating a sulphureous ore, the first step as a rule is to subject 
it to oxidation by roasting it m a revcrbeiatory or other furnace, 
which leads to the burmng away of at least pait of tht arsenic anel 
part of the sulphur The effect on the several individual metallic 
sulphides (supposing only one of these to be ptescnt) is as follows — 

1 Those of silver (Ag,S) and mercury (HgS) yield sulphur dioxide 
gas ind metal in the case of silver, sulphate is formed at low tem- 
peratures Metallic mercury, in the eircuinstanees, goes off as a 
vapour, which is collected and condensed silver remtims as a regulus, 
but pure sulphide of silvci is hardly ever worked 

2 Sulphides of iron and zinc yield the oxides Fc O, and 7 tiO as 
final products, some basic sulphate being formed at the earlier sLiges, 
especially in the case of zinc The oxides can be reduced by carbon 

3 Ihe sulphides of lead and copper yield, the former a nuxture 
of oxide and normal sulphite, the latter one of oxide and basic 
sulphate Sulphate of lead is st ible at a red heat sulphate of copper 
breaks up into oxide, sulphur dioxide and oxygen In practice 
neither oxidation process is ever j^ushed to tlie end, it is stopped 
as soon as the mixture of roasting product and unchanged sulphide 
contains oxygen and sulphur in the nho of O2 S The access of 
air IS then stopped ind the whole heated to a higher temperature, 
when the whole of the sulphur and oxygen is eliminated Thia 
method is largely utilized m the smelting of lead flora galena and of 
coppt r from coj)pcr pyrites 

4 bulphide of antimony, when roasted m air, is converted into 
a kind of alloy of sulphide and oxide the same hohls for iron, only 
its oxysulphide is quite readily converted into the pure oxide 

bv further roasting Oxysulphide of antimony, by suitable processes 
can be reduced to metal, but these processes are rarely used, because 
the same end is far more eisily obtained by precipitation, t e 
withdrawing the sulphur by fusion with metallic iron, forming 
metUlic antimony and sulphide of iron Both products fnie, but 
readily part, because fused antimony is far heavier than fused 
sulphide of iron A precisely similar method is used occasionally 
for the reduction of lead from galen i Sulphide of lead, when fused 
together with metalhc iron in the propoition of zhe iPbS yields 
i regulus (— iPb) and a ‘ mat be^S, which, however, on cooling, 
decomposes into theoidinary sulphide FeS, and finely divided iron 
What we have been explaining arc special cases of a more gcncial 
metallurgie proposition Any one of the metals, copper, iron, tin, 
zinc, lead, silver, antimony, arsenic, in general, is capable of de- 
sulphurizing (at least partially) any of the others that follows it m 
the senes just given, and it docs so the more readily and completely 
the greater the number of inteivemng terms Hence, supposing 
a complete mixture of these metals to be melted down under circum- 
stances admitting of only a partial sulphuration of the whole, the 
copper has the best chance of passing into the mat,** while the 
arsenic is the first to be eliminated as Such, or, m the presence of 
oxidants, as oxide 

Arsenides —Although irscnides arc amongst the commonest 
impurities of ores generally ores consisting essenti illy of arsenides 
are comparatively rare The most imjKirtant are certam double 
arsenides of cobalt and nickel, which in practice are always con- 
taminated with the arsemdes or other comjiounds of foreign metals, 
such lb iron, manganese, &c ihe general mode of working these 
ores is as follows 1 he ore is first roasted by itself, when a part of 
the arsemc goes off as such and as oxide, while a complex of lower 
arsemdes remains This residue is now subjected to careful oxidiz- 
ing fusion in the presence of some solvent for metallic bases I he 
effect is that the several metals are oxuhzed away and pass into the 
slag (as silicates) in the following order — manganese, iron, cobalt, 
nickel and at any stage the as yet unoxidized residue of arsenide 
assumes the form of a fused regulus, which sinks down through the 
slag as a “ speis ** (This term lias the same meanmg in reference 
to arsenides as ** mat '* has in regard to sulphides ) By stoppmg 
the process at the nght ifloment, we can produce a speis which 
contains only cob dt and nickel, and if at this stage also the flux is 
renewed we can further produce a speis which contains only nickel 
and a sUg which substantially is one of cobalt only The composi- 
tion of the speises generally vanes from AsMe^/g to AsMcj,, where 
** Me ** means one atomic weight of metal tn toto, so that m general 
iMe ;rFe t- yCo -f- z^Ni, where x + y z ^ t The siliceous 
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cobalt IS utilized as a blue pigment called “ smalt ”, the mckel-speis 
IS worked up for metal 

Minor Reagents — Besides the oxidizing and reducing agents 
present in the fire, and the fluxes added for the production of 
slags, various mmor reagents may be noticed Metallic iron as a 
desulphurizci has already been referred to 

Oxide of lead, PbO (litharge), is largely used as anoxidizmg agent 
At a red heat, when it melts, it readily attacks all metals, except 
silver and gold, the general result being the formation of a mixed 
oxide and of a mixed legulus a distribution m other words, of both 
the lead and the metal acted on between slag and regulus More 
important is its action on metallic sulphides, which, m gencial, 
results in the formation of three things besides sulphur dioxide, viz 
a mixed oxide slag including the excess of litharge, a regulus of lead 
(which may include bismuth and other more readily reducible 
metals), and, if the litharge is not sufficient for a complete oxidation, 
a mat comprising the more readily sulphurizable metals Oxidt 
of lead, being a most powerful solvent for metallic oxides generally, 
IS also largely used for tlic separation of silver or gold from base 
metalhc oxides 

Metallic lead is to metals generally what oxide of lead is to mclallie 
oxides It accordingly is available as a solvent for taking up 
small particles of metal diffused thioughout a mass of slaf;, and 
uniting them into one regulus This leads us to the process of 
" cupcilation " which serves for the extraction of gold {q v , see 
also Assaying) and silver from their alloys with base metals 

y luxes — All ores are contaminated with more or less g mguc, 
which in general consists of infusible matter, and if left unheeded 
in the reduction of the metallic part of the ore would retain more 
or less of the metal disserainited through il, or at best foul the 
furnace lo avoid this, the ore as it goes into the furnace is mixed 
with fluxes so selected as to conveit the gangue into a fusible 

slag,** which rcidily runs down through the fuel with the regulus 
and separates from the latter T he quahty and proportion of flux 
should, if jxissible, be so chosen that the formation of the slag sets 
in only after the metal has been reducc^d and molten, or else part of 
the basic oxide of the metal to be extracted may be disscflved by 
the blag and its rednebon thus be pi even ted or retarded Slags 
are not a necessary evil, if an ore were free from gangue we should 
add gangue and flux from without to produce a slag, because one 
of its functions is to form i layer on tlic regulus which protects it 
against the luither action ot the blast or furnace gases Fluxes 
may be aiianged under the three heads of (i) fluor spar, (2) basic 
fluxes and (3) acid fluxes 

Fluor-spar fuses up at a. red heat with silica, sulphates of c'lleium 
and barium, and a lew other infusible substances into homogeneous 
masses It shows httle tendency to dissolve basic oxides, such is 
lime, dc One part of fluor spar liquefies about half a p irt of silu i, 
four paits of calcium sulphate and one and a half parts of banum 
sulphate Upon these facts its extremely wide application m 
metallurgy is founded Carbonate of soda (or potash) is the most 
powerful basic flux It dissolves silica and all silicates into fusible 
glasses On the other hand, borax may be taken as i type for the 
acid fluxes At a red heat, when it forms a vascid fluid, it uadily 
dissolves all basic oxides into fusible complex borates Isow the 
gangue of an ore in general consists either of some basic matt rial 
such as carbonate of lime (or magnesia), feme oxide alumina, < 5 Lc , 
or of silica (quartz) or some more or less acid silicate, or else of a 
mixture of the two classes of bodies So any kina of gangue might 
be liquefied by means of borax or by means of alkaline cartx>nale 
but neither of the two is used otherwise than for assaying, what the 
metal-smelter does is to add to a basic gangue the proportion of 
silica, and to an acid ore the proportion ot lime, or, indiicctly, ol 
ferrous or perha])S manganous oxide which it may need for the 
formation of a slag of the proper qualities The slag must possess 
the proper degree of saturation In other words, taking S1O2 4 * 
«MeO (where MeO means an emu valent ol base) as a formula for 
the potential slag, n must have the proper value li n is too small, 

^ ^ if the slag IS too acid, it may aissolve part of the metal to be 
recovered,* if n is too great, t e the slag too basic, it may refuse to 
dissolve, for instance, the ferrous oxide which 1$ meant to go into 
it, and this oxide wiU then bo reducul, and its metal (iron m our 
example) contaminate tht regulus In reference to the problem 
under discussion, it is worth norting that oxides of lead and copper 
are more readily reduced to metals than oxide of iixm FcoO^ is to 
FeO, the latter more readily to FcO than FeO itself to metal, and 
FeO more readily to metal than manganous oxide is Oxide of 
calcium dime) is not reducible at all The order of basicity in the 
oxides (tneir readiness to go into the slag) is precisely the reverse 

Most slags being, as We have seen, complex silicates, it is a most 
important problem of scientific metallurgy to determine the relations 
m this class of bodies between chemical composition on the one 
hand and fusibility and solvent power for certain oxides (CaO, FeO, 
Fe^Og, AI2O8, SiO,, &c ) on the other Their general composition 
may be expressed as n(MO + xSiO,) -f wr(fe or al )0 4 - ^rSiOJ 
(M =* Ca, Mg. Fe, K,, See , fe JFe,“ aJ *=:= JAl ) The following 
mode of classifymg and naming composition m silicates is metallurgi- 
cal , scientific chemists designate Class I as orthosilicates, Class II 
as metasilicates, Class III as scsquisilicates In the formulae M 
stands for Ca, Fe, See or for al f AI, £e sa |Fe, &c 


Name 

Formula j 

Ox>gen Ratio 

1 1 

I bmgulo-sihcatcs 

i l^biOj + I MO 

Base 

I 

Acid 

I 

i 

II Bi-silicates 

iblOg T iMO 

1 

2 

I 1 

III Tri-sihcates 

4S1O2 f I MO 

I 

^ 1 



It should be possible to represint each quality of a silicate as a 
function ol ^ iturc of the individual bases that 

make up tlie MO and (fcor al) () respectively Otir actual knowledge 
falls far short of this possibility The ])roblim, in fluct, is vciy dilh- 
cult, the more so as it is complicated by the existence of ahiminatcs, 
compounds such as Al/I^ which the alumina plays the 

part of a( 4 d, and the occasional existence of compounds of fluoiidos 
and silicdtes in certain slags 1 he formation of slags, or, wh it conn s 
to the same tiling, of metallic silicates, was especially studied bv 
Percy, Smith, Biseliof, ITattner and others, and in more recent times 
by Vogt, Doeltcr, and at tht (leophysical laboratory of the Cainegic 
Institution, Washington 

BiuLiocRApHY — W Roberts Vusten Introduction to the Study 
of Metallurgy j ] A Phiiliphand H ^MevmdJi.riemenis of Metallurgy 
(1885) and I Babu, MHallurgie gSrUrale (Pans, 1906), deal with 
the principles of metallurgy A standard work treating the metal- 
lurgy of vanous metals is Carl Schnabel, Handbuch der MetalU 
huttcnkundCyi (1901), 11 (1904), Lng trans by H Louis, 1 (^905), 
u (190;) 

MET ALr WORK Among the many stages in the develop- 
ment of primeval man, none can have been of greater moment 
in Ills struggle for existence than the discovery of the metals, and 
the means ot w 01 king them The names generally given to the 
three prehisloru periods of man’s life on tJie earth — the Stone, 
the Bronze and the Iron age — imply the vast import in<e of the 
progressive steps from the flint knife to the bronze celt, and lastly 
to the keen-edged elastic iron weapon or tool 

The metals chiefly used in the arts have been gold, silver, 
copper and tin (the Last two generally mixed, forming an alloy 
called bronze), iron and lead (ste tiie separate articles on these 
metals) ihcir peculiarities have naturally marked out each of 
them for special uses and methods of treatment I he durability 
and the extraordinary ductility and pli iney of gold, its power of 
being subdivided, drawm out or flattened into wire or leaf of 
almost infinite fineness, have led to its being used for works where 
great minuteness and delicacy of execution were required, while 
its beauty and rarity have, for the most part, limited its use to 
objects of adornment and luxuiy , as distinct from those of utilitv 
In a lesser degree most of the (jualities of gold are shared by silv cr, 
and consequently the tieatment of these two metals has alway s 
been very similar, though the greater abundance of the latter 
metal has alloyved it to be used on a larger scale and for a greater 
variety of purposes 1 he great fluidity of bronze when melted, 
the slightnfss of its contraction on solidifying, together with its 
density and hardness, make it especially suitable for casting, and 
allow of Its taking the impress of the mould with extreme Siarp- 
ness and delicacy In the form of plate it can be tempered and 
annealed till its elasticity and toughness are much increased, 
and it can then be formed into almost any shape under the ham- 
mer and punch By other methods of treatment, known to the 
ancient Egyptians, Greeks tind others, but now forgotten, it 
could be hardened and formed into knife and razor edges of the 
utmost keenness In many specimens of am lent bronze, small 
quantities of silver, lead and zme have been found, but their 
presence is probably accidental In modern times brass has been 
much used, chiefly for the sake of its cheapness as compared with 
bronze In beauty, durability and delicacy of surface it is very 
inferior to bronze, and, though of some eommercuil importance, 
has been of but little use in the production of works of art To 
some extent copper was used m an almost pure state during 
medieval times, especially from the 12th to the 15th century, 
mainly for objects of ecclesiastical use, such as pyxes, mon- 
strances, reliquaries and croziers, partly on account of its soft- 
ness under the tool, also because it was slightly easier to 
apply enamel and gilding to pure copper than to bronze (see 
flg i) In the medieval period it was u^ed to some extent in the 
shape of thm sheetang for roofs, as at St Mark’s, Venice, while 
during the i6th and tyth centunes it was largely employed 
for ornamental domestic Vessels of vanous sorts 
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in the case of the more precious mctalb only if they are used 
on a very small scale Ihe reason of this is that a repousse 
relief is of much thinner substanc c than if the same design were 
cast, even by the most skilful metal-worker, and so a large 
surface may be produced with a very small expenditure of 
viluable metal Casting is prob ibly the most primitive method 
of metal-work I his has passed through thice stages, the 
first being represented by solid castings, such as are most 
celts and other implements of the prehistoric time, the 
mould was formed of clay, sand or stone, and the fluid 
metal was poured in till the hollow was full The next 
stage was, in the case of bronze, to introduce an iron core, 
probably to save needless expenditure of the more valuable 
metal The Bntish Museum possesses an interesting Ltruscan 
or Archaic Italian example of this primitive device It 12 . 
a bionze statuette from Sessa on the Volturno, about 2 ft 
high, of a female standing, lobed in a close-fitting chiton 
The presence of the iron core has been made visible by 
the splitting of the figure, owing to the unequal contraction 
ol the two metals The fore arms, which are extende d, have been 
c'st separitely and soldered or brazed on to the elbows The 
third and last stage in the progress of the art of casting was the 
employment of a core, generally of clay, round whu h the metal 
was cist in v mere skm, only thick enough tor strength, without 
waste of metal The Greeks and Romans attained to the 
greatest possible skill in this process Their exac t method is not 
certainly known, but it appears probable that they were acquainted 
with the process now called a are perdue — the same as that 
employed by the great Italian artists in bronze Cellini, the 
great Florentine artist of the i6th centur}, has described it 
fullv in his Iraltato della Sculiura If a statue was to be cast, 
the figure was fiist loughly modelled m clay— onlv rather smaller 
in all Its dimensions than the future bronze, all over this a skin 
of wax was laid, and worked by the sculptor with modelling tools 
to the required form and finish A mixture of pounded brick, 
clay and ashes was then gi ound finely ir^ water to the consistence 
of cream, and successive coats ol this mixture were then applied 
with a brush, till a second skin w is formed all over the wax, 
fitting closely into evtr> line and depression of the modelling 
boft c lay was then carefully laid on to strengthen the mould, in 
considerable thickness, till the whole statue appeared like a 
shapeless mass of clay, round which iron hoops were bound to 
hold It all together The whole was then thoroughly dried, and 
placed in a hut oven, which baked the clay, both of the core and 
the outside mould, and melted the wax, which was allowed to run 
out from small holes made <'or the purpose Thus a hollow was 
left, corresjiondmg to the ‘^kin of wax between the core and the 
mould, the relati\e positions of which were prc'^crved by various 
small rods of bronze, wdiich had previously be c n driven through 
from the outer mould to the rough c ore The mould w \s now 
ready, and melted bronze was poured in till the whole space 
between the core and the outer mould was full After slowly 
cooling, the outer mould was broken away from outside the statue 
and the inner core as much as possible broken up and raked out 
through a hole in the foot or some other part of the statue The 
projecting rods of bronze were then cut away, and the whole 
finished by rubbing down and polishing over any roughness or 
defective places The most skilful sculptors, however, had but 
little of this after-touching to do, the final modelling and even 
polish which they had put upon the wax being faithfully repro- 
duced in the bronze c as ting The further enrichment of the object 
by enamels and inlay of other met ils was prac tised at a very early 
period by Assyrim, Egyptian and Greek metal-workers, as well 
as by the artists of Persia and medieval Europe 
The second chief process, that of hammered work (Gr 
(T<l}vp-q\aTos , Fr re/)c?M55e), was probably adopted for bronze- work 
on a large scale before the art of forming large castings was dis- 
covered In the most primitive method thin plates of bronze 
were hammered over a wooden core, rudely cut into the required 
shape, the core serving the double purpose of giving shape to and 
strengthening the thin metal A further development ip the art 
of hammered work consisted in laving the metal plate on a soft 



Iron ' — The abundance in which iron is found in so many places. 
Its great strength, its remarkable ductility and malleability in a 
red-hot state, and the ease with which two heated surfaces of 

iron can be welded together 
under the hammer com- 
bine to make it specially 
suitable for works on a 
large scale where strength 
with lightness are required 
— things such as screens, 
window -grills, ornamental 
hinges and the like In its 
hot plastic state iron can 
be formed and modelled 
under the hammer to 
almost any degree of re- 
finement, while its great 
strength allows it to be 
beaten out into leaves and 
ornaments of almost paper- 
like thinness and delicacy 
With repeated hammering, 
drawing out and anne aling, 
it gains much in strength 
and toughness, and the 
addition of a very minute 
quantity of carbon con- 
verts it into steel, less 
tough, but of the keenest 
hardness ihe large em- 
ployment of cast iron is 
comparatively modern, in 
England at least only dat- 
ing from the i6th century, 
it IS not, however, in 
capable of artistic treat- 
ment if due regard be paid 
to the necessities of c asting, 
and if no attempt is made 
to imitate the fine-drawn 
lightness to which wrought 
iron so readily lends itself 
At the best, however, it is 
not generally suited for the 
finest work, as the great 
contraction of iron in pass- 
ing from the fluid to the 
solid state renders the cast 
somewhat blunt and spirit- 
less 

Among the Assyrians, 
Egyptians and Greeks the 
use of iron, either cast or 
wrought, was very limited, bronze being the favourite metal 
almost for all purposes The difficulty of smelting the ore was 
probably one reason for this, as well as the now forgotten 
skill which enabled bronze to be tempered to a steel-like edge 
It had, however, its value, of which a proof occurs in Homer 
{11 xxiii ), where a mass of iron is mentioned as being one ol 
the prizes at the funcril games of Patroclus 

Methods of Mampulation in Metal-Work — Gold, silver and 
bronze may be treated m various ways, the chief of which 
are (i) casting in a mould, and ( 2 ) treatment by hammering and 
punching (Fr repou<:se) 

The first of these, casting, is chiefly adapted for bronze, or 
Analyses of the iron of prehistoric weapons have brought to 
light the interesting fact that many of these earliest specimens of 
iron manufacture contain a considerable percentage of nickel This 
fecial alloy does not occur in any known iron ores, but is invariably 
ftund in meteoric iron It thus appears that iron was manufactured 
from meteorohtes which had fallen to the earth in an almost pure 
metallic state, possibly long before prehistoric man had learnt how 
to dig for and smelt iron in any of the forms of ore w Inch are found 
on this planet 
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and elastic bed of cement made of pitch and poundtd brick 
The design was then beaten into relief from the back with hammers 
and punches, the pitch bed yieldmg to the protuberances which 
were thus formed, and serving to prevent the punc h from break- 
mg the metal into holes The pitch was then melted away from 
the front of the embossed relief, and applied in a similar way to 
the back, so that the modelling could be completed on the face 
of the relief, the final touches being given by the graver Ihis 
process was chiefly applied by medieval artists to the precious 
metals, but by the Assyrians, Greeks and other early nations it 
was largely used for bronze 1 he great gates of Shalmaneser II , 
858-823 B c , from Balawat, now in the Briti h Museum, are a 
remarkable example of this sort of work on a large scale, though 



Fir 2 —One of the Sins Bronzes 


the treatment of the reliefs is minute and delicate The Siris 
bronzes,” in the same museum, are a most astonishing example 
of the skill attained by Greek artists in this repousse work (sec 
Bronsted’s Bronzes of Sins, 1836) They are a pair of shouldcr- 
pieces from a suit of bronze armour, and each has in very high 
relief a combat between a Greek warrior and an Amazon No 
work of art in metal has probably ever surpassed these little 
figures for beauty, vigour and expression, while the skill with 
which the artist has beaten these high reliefs out of a flat plate 
of metal appears almost miraculous Ihe heads of the figures 
are nearly detached from the ground, their substance is little 
thicker than paper, and yet m no place has the metal been broken 
through by the punch They arc probably of the school of 
Praxiteles, and date from the 4th century B c (sec fig 2) 

Copper and tin have been but little used separately Copper 
m Its pure state may be worked by the same methods as bronze, 
but it IS inferior to it in hardness, strength and beauty of surface 
Tin IS too weak and brittle a metal to be employed alone for any 
but small objects Some considerable number of tin drinking- 
cups and bowls of the Celtic period have been found in Cornwall 


in the neighbourhood of the celebrated tin and copper mines, 
which have been worked from a very early period Ihe use of 
lead has been more extended In sheets it forms the best of all 
coverings for roofs and even spires In the Roman and medieval 
periods it was largely used for coffins, which were often richlv 
ornamented with cast work in relief Though fusible c^t a very 
low temperature, and very soft, it has great power of resisting 
decay from damp or exposure Its most important use in an 
artistic form has been in the shape of baptismal fonts, chiefly 
between the nth and the 14th centurus The superior beauty 
of colour and durability of old specimens of lead is owmg to the 
natural presence of a small proportion of silver Modem 
smelters carefully extract this silver from the lead ore, theicby 
greatly impairing the durability and beauty of the metal 

As in almost all the arts, the ancient Egyptians cxc elled in their 
metal- work, especially in the use of bronze and the precious 
metals Ihese were worked by casting and hammering, and 
ornamented by inlay, gilding and enamels with the greatest 
possible skill From Egypt perhaps was derived the early skill 
of the Hebrews E urthcr instruction in the art of metal-working 
came probably to the jew^ from the neighbouring country of 
Tyre The des ription of the great gold lions of Solomon’s 
throne, and the laver of cast bronze supported on figures of oxen, 
shows that the artificers of that time had overcome the difficulties 
of metal-working and founding on a large scale The Assyrians 
were perhaps the most remarkable of all ancient nations for the 
colossal size and splendour of their works in metal , whole circuit 
walls of great cities, such as Ecbatana, are said to have been 
covered with metal plates, gilt or silvered Herodotus, Athenaeus 
and other Greek and Roman writers have recorded the enormous 
number of colossal statues and other works of art for which 
Babylon and Nineveh were so famed The numerous objects of 
bronze and other metals brought to light by the excavations in 
the Iigris and Euphrates valleys, though mostly on a small scale, 
bear witness to the great skill and artistic power of the jieoplc who 
produced them, while the discovery of some bronze statuettes, 
shown by insciiptions on them to be not later than 2200 bc, 
proves how earlv w as the development of this branch of art among 
the people of Assyria 

1 he Metal-Work of Greece —The early history of metal-working 
m Greece is extremely obscure, and archaeologists are divided in 
opinion even on so important a question as the relative use of 
bronze and iron in the Homeric age The evidence of Mycenaean 
remains, as compared with the literary evidence of Homer, is 
both inadc(juate and inconclusive (see Afgean Civil ization, 
Greek Art, Arms and Armour, Ancient, Plate, &c ) The 
poems of Horner are full of descriptions of elaborate works m 
bronze, gold and silver, which, even when full allowance is made 
for poetic fancy, show clearly enough very advanced skill in the 
working and ornamenting of these metals Homer’s description 
of the shield of Ac hilles, made of bronze, enric hed with bands of 
figure reliefs in gold, silver and tin, could hardly have been written 
by a man who had not some personal acquaintance with works 
in metal of a very elaborate kind Agam, the accuracy of hi^ 
descriptions of brazen houses — such as that of Alcmous, Od vq, 
81 — IS borne witness to by Pausanias’s mention of the bronze 
temple of Athena XaWoucos In Spai ta, and the bronze 
chamber dedicated to Myron in 648 b c , as well as by the dis- 
covery of the stains and bronze nails, which show that the whole 
interior of the so-called treasury of Atreus at Mycenae was Cince 
covered with a lining of bronze plates Of the two chief methods 
of working bronze, gold and silver, it is probvble that the hammer 
process was first practised, at least for statues, among the Greeks, 
who themselves attributed the invention of the art of hollow 
casting to Theodorus and Rhoecus, both Samian sculptors, about 
the middle of the 6th century b c Pausanias specially mentions 
that one of the oldest statues he had ever seen was a large figure 
of Zeus in Sparta, made of hammered bronze plates riveted 
together With mcreased skill in large castings, and the dis- 
covery of the use of cores, by which the fluid bronze was poured 
into a mere skin-Iike cavity, hammered or repouss6 work was 
only used in the case of small objects in which lightness was 
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desirable, or for the precious metals m order to avoid large 
expenditure of metal The colossal statues of ivory and gold 
by Pheidias were the most notable examples of this use of gold, 
especially his statue of Athena in the Parthenon, and the one of 
Zeus at Olympia The nude parts, such as face and hands, were 
of ivory, while the armour and drapery were of baxten gold The 
comparatively small weight of gold used by Pheidias is very 
remarkable when the great size ot the statues is considered 
A graphic representation of the workshop of a Greek s( ulptor 
in bronze is given on a fictile \ase in the Berlin Museum (sec 
Gerhard’s Tnnkschaleny plates xn , xiii ) One man is raking out 
the fire in a high fuma<e, while another behind is blowing the 
bellows Two others are smoothing the surfaee of a statue with 
scraping tools, formed like a stngil A fourth is beating the ann 
of an unfinished figure, the held of which lies at the workman’s 
feet Perhaps the most important ot e irly Greek works in (ast 
bronze, both from its size and great historical inUrcst, is the 
bronze pillar (now in the HippcKlrome at Constantinople) which 
was erected to commtmorate the vKU)r\ of the allied Greek 
states over the Persians at Plataea in 479 b c (see Newton’s 
Travels tn the I evant) It is in the form of three serpents twisted 
together, and before the heads were broken off was at least 
20 ft high Tt IS cast hollow, all in one piece, and has the 
names of the allied states engraved on the lower part of the coils 
Its size and the heiuty of its surface show great te(hni(al 
skill in the founder’s art On it once stood the gold tripod 
dedicated to Apollo as a tenth of the spoils It is described 
by both Herodotus and Pausanias 

Marble was comparatively hut little used by the earlier Greek 
sculptors, and even Myron, a rather older man than Pheidias, 



Fig 3 — Boss from the Milanese Candelabrum 


seems to have executed nearly all his most important statues in 
metal Additional richness was gnen to Greek bronze-work by 
gold or silver ml ly on lips, eves and borders of the dress, one 
remarkable statuette m the British Museum has eyes inlaid with 
diamonds and fret-w ork inlay m silver on the border of the chiton 
The mirrors of the Greeks are amcmg the most important speci- 
mens of their artistic mctal-work These are bronze disks, one side 
polished to serve as a reflector, and the back ornamented with 
engraved outline drawings, often of great beaut} (see Gerhard, 
Etruskische Sptegel, 1843-1867) In mctal-work, as in other arts, 
the Romans were pupils ind imitators of the Greeks Owing 
to the growth of the spirit of luxury, a considerable demand arose 
for magnificent articles of gold and silver plate The finest 
specimens of these that still exist are the very beautiful set of 
silver plate found buried near Hildcsheim m 1869, now in the 
Berlin Museum They consist of drinking vessels, bowls, vases, 
ladles and other objects of silver, parcel-gilt, and exquisitely 
decorated with figures in relief, both cast and repouss^ There 
are electrotypes of these in the Victoria and Albert Museum 
When the seat of the empire was changed, Byzantium became 
the chief centre for the production of artistic metal-work From 
Byzantium the special skill m this art was transmitted in the 


9th and loth centuries to the Rhenish provinces of Germany and 
to Italy, and thence to the whole of western Eurofx; , in this way 
tlie 18th century smith who wrought the Hampton Court iron 
gates was the heir to the mechanical skill of the ancient metal- 
workers of Phoenicia and Greece In that penod of extreme 
degradation into which all the higher arts fell after the destruc- 
tion of the Roman Empire, though true feeling for beauty and 
knowledge of the subtleties of the human form remamexi for 
centuries almost dormant, yet at Byzantium at least there still 
survived great technical skill and power m the production of all 
sorts of metal-work In the age of Justinian (first half of the 
6th century) the great church of St Sophia at Constantinople was 
adorned with an almost incredible amount of wealth and splen- 
dour in the form of screens, altars, candlesticks and other ecclesi- 
astic al furniture made of massive gold and silver 
Metal-Work in Italy — It was therefore to Byzantium that 
Italy turned for metal-workers, and especially for goldsmiths, 
when, in the 6th to the 8th centuries, the basilu a ot St Peter’s 
in Rome was enriched with masses of gold and silver for decora- 
tions and fittings, the gifts of many donors from Be lisarius to 
I eo III , the mere catalogue of which reads like a talc from the 
Arabian Nights The gorgeous Pala d’oro, still m St Mark’s at 
\ enice, a gold retable c overed with delicate reliefs ind enriched 
with enamels and jewels, was the work of Byzantine artists 
during the nth century Hus work was in progress for more 
thin a hundred years, and was set in its place m 1106 ad, 
though still unfinished (see Bcllomo, Pala iVoro di St Marco, 
1847) It was, however, especially for the produc tion of bronze 
doors for churches, ornamented with panels of cast work m high 
relief, that Italy obtained the services of Byzantine workmen 
(see Garnicci, Arte cnUiana, 1872-1882) One artist, named 
StxLirachios, produced many works of this class, some of which 
still exist, such as the bronze doors of the cathedral at Amalfi, 
dated 1066 A D Probably by the same artist, though his name 
was spelled differentlv, were the bronze doors of San Paolo liiori Ic 
Mura, Rome, careful drawings of whu h exist, though the originals 
were destroyed in the fire of 1824 Other important examples exist 
at Ra\ello (1197), Salerno (1099), Amalfi (1062), Atrani (1087), 
and doors at Monn tie in Sicily and at In ni, signed by m aitist 
named Bansanos (end of the 12th century), the reliefs on these 
1 1st are remarkable for expression and dignity, in spite of their 
early rudeness of modelling and ignorance of the human figure 
Most of the.e works in bronze were enriched with fine lines inlaid 
in silver, and \n some ( ases with a kind of niello or enamel The 
technical skill of these Bvzantme metal-workei s was soon 
acquire^d by native Italucn artists, who produced many important 
works in bronze similar in style and execution to those of the 
Byzantine Greeks Such, for example, are the bronze doors ot 
San Zenone at Verona (unlike the others, of repouss^ not cast 
work), those of the Duomo of Pisa, c 1st in ti8o by Bonannus, 
and of the Duomo of Troia, the last made m the beginning of the 
T2th century by Odensius of Bene\ento Another artist, named 
Roger of Amalfi, w^orked in the same wav, and m the year 1219 
the brothers Huliertus and Petrus of Piacenza cast the bronze 
door for one of the side chapels m San Giovanni in Latenano 
One of the most important early specimens of metal-work is the 
gold and silver altar of Sant’ Ambrogio m Milan In character 
of work and design it resembles the Venice Pala d’Oro, but is 
still earlier m date, being a gift to the thunh from Archbishop 
Angilbert II in 835 A d (see Du Sommerard, and D’Agincourt, 
Mayen Age) Tt is signed woi vintvs magist> r piiabfr , nothing 
is known of the artist, but he probably belonged to the semi- 
Byzantine school of the Rhine provinces, according to Dr Rock 
he was an Anglo-Saxon goldsmith It is a very sumptuous work, 
the front of the altar being entirely of gold, with repouss6 reliefs 
ind cloisonn^ enamels, the back and ends are of silver, with 
gold ornaments On the front are figures of Chnst and the 
twelve apostles, the ends and back ha\e reliefs illustrating the 
life of St Ambrose 

The most important exisdmg work of art m metal of the 13th 
century ts the great candelabrum now in Milan Cathedral It 
of gilt bronze more than 14 ft high, it has seven branches for 
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candles, and its upright btem is supported on four winged dragons 
For delicate and spirited execution, together with refined grace- 
fulness of design, it is unsurpassed by any similar work of art 
Every one of the numerous little figures with which it is adorned 
IS worthy of study for the beauty and expression of tlie face, and 
the dignified arrangement of the drapery (see fig 3) The serni- 
conventional open scroll-work of branches and Iruit which wind 
around and frame each figure or group is devised with the most 
perfect taste and richness of fancy, while each minute part of this 
great piece of metal-work is finished with all the care that could 
have been bestowed on the smallest article of gold jewelry 
Though something m the g’*otesc|ue dragons of the base recalls the 
Byzantine school, yet the beuity of the figures and the keen 
feeling for graceful curves and folds in the draptr> point to a 
native Italian as being the artist who produced this wonderful 
work of art There is a cast in the Victoria and Albert Museum 



During the i ^th and 14th centuries in Italy the widespread 
influence of Niceola Pisano and his school encouiaged the sculptor 
to use marble rather than bronze for his work At this period 
wrought iron came into general use in the form of screens for 
chapels and tombs, and grills for windows These are mostly 
of great beauty, and show rem u k ible skill in the use of the h im- 
mcr, as well as power m adapting the design to the requirements 
of the mateiial Among the finest examples of this sort of work 
are the screens round the tombs of the Sc ala family at Verona, 
1350-13715, — a soit of network of light cusped quatrcfoils, exch 
filled up with a small ladder (sc ala) in allusion to the name of the 
family Ihe most elaborate specimen of this wrought woik is 
the screen to the Rinuccmi chapel in Santa Croce, Morence, of 
1371, in which moulded pillars and winilowdike tracery ha\e 
been wrought and modelled by the liammcr with extraordinary 
skill (see Wyatt, Metal-Work of Middle A^ts) Of alxiut the 
sime date are the almost equally magnificent screens in Sta 
Trmita, Plorence, and at Siena across the chapel in the Palazzo 
Pubblico The mam part of most of these screens is filled in with 
quatrefoils, and at tlie top is an open frieze formed ol plate iron 
pierced, repouss6, and enriched with engraving In the 14th 
eentury great quantities of objects for ecclesiastical use were 


produced m Italy The silver altar of the Florence baptistery 
wii$ begun in the first half of the 14th centur\ , and not completed 
till after 14J7 (see Gas des beaux-arts, Jan 1H83) Ihe greatest 
artists in metal 1 iboured on it in succession, among them C^ragna, 
Ghiberti, Verrocc hio. Ant Pollaiuolo and many others It has 
elaborate reliefs in repousbd work, cast canopies and minute 
statuettes, with the further enrichment of translucent coloured 
enamels Ihe silver altar md rctable of Pistoia Cathedral (see 
tig 4), and the great shnne at Orvieto, are works of the same 
class, and of ccjual importance 

Whole volumes might l^e devoted to the magnificent works m 
bronze produced by tne Florentine artists of this century, works 
such as the baptistery gates by Ghiberti, the statues of Verroc- 
chio, Donatello and many others, the bronze screen in Prato 
cathedral by Simone, brother of Donatello, m 1444-1461, and 
the screen and bronze ornaments of the tomb of Piero and 
Giovanni dei Mediei in Sin Lorenzo, Florence, by Verrocchio, in 
1472 At the latter part of the 15th century and the beginning 
of the i6th the Polkiiuoh, Ricci and other artists devoted much 
labour and artistic skill to the production of candlesticks and 
smaller objects of bronze, 
sue h as door - knoc kers, 
many of which are w^orks 
of the gre.itest beauty 
Ihe candlt sticks in the 
( ertosa near Pavia, and in 
the cathedrals of Venice 
and Padua, are tlie finest 
I eximples of these Nic- 
(oldGrossi, who worked in 
wrought iron under the 
patronage of Lorenzo dei 
Mcdici, produced some 
wonderful specimens of 
metal-work, such as the 
c indlesticks, lanterns, and 
rings fixed at intervals 
lound the outside of the 
great palaces (see fig 5) 

The Strozzi paku e in 
hlorenee '^nd the Palazzo 
del Magnificc) at Sitna 
have fine specimens of 
these — the former of 
wrought iron, the latter in 
cast bronze At Venice 
fine work in metal, such as salvers and vases, was being produced, 
ol almost Oriental design, and in some cases the work of 
resident Arab artificers in the i6th century Benvenuto Cellini 
was supreme for skill in the production of enamelled jewelry, 
phte and even larger works of sculpture (see Plon’s Btn Celhm, 
1882), and Gio\anni da Bologna in the latter part of the same 
century inherited to some extent the skill and artistic power 
of the great 15th-century artists 

Spam — From a very early period the metal-workers of 
Spam have been distinguished for their skill, especially in the 
use of the precious metals A very remarkable set of specimens 
of goldsmith’s work of the 7th century arc the eleven votive 
crowns, two crosses and other objects found in 1858 at Guar- 
razar, and now preserved at Madrid and in Paris in the Cliiny 
Museum (see Du Sommciard, Musee dt Cluny, 1832) Magnifi- 
cent works in silver, such as shrines, altar crosses and church 
vessels of all kinds, were produced m Spxain fiom the i4lh to 
the i6th century — especially a number of sumjituous tabernacles 
(custodia) for the host, magnificent examples of which still 
exist in the cathedrals of Toledo and Seville The bronze 
and wrought-iron screens— mostly of the 13th and i6th 
centuries— to be found in almost every import int church in 
Spam arc very fine examples of metal-work Ihey generally 
have moulded rails or balusters, and rich friezes of pierced 
and repouss6 work, the whole being often thickly plated with 
silver Ihe common use of metal for pulpits is a peculiarity 
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of Spain, they are sometimes of bronze, as the pairs in Burgos 
and Toledo cathedrals, or in wrought iron, like those at Zamora 
and in the (hurch of San Gil, Burgos I he great (andelabrum 
or tenehranum m Seville ( athedral is the finest specimen of 
16th-century mctal-work in Spam, it was mainly the work 
of Bart Morel in 1562 It is of cast bronze enriched with 
delicate scroll-work foliage, and with numbers of well-modelled 
statuettes ^.specially in the art of metal-work Spam was 
much influenced m the i^th and i6th centuries by both Italy 
and Germany, so that numberless Spanish objects produced 
at that time owe little or nothing to nati\e designers At an 
earlier period Arab and Moorish influence is no less apparent 



Flo 6 — Part of the “ Eleanor Grill 

England — In Saxon times the English metal-workers, 
especially of the precious metals, possessed great skill, and 
appear to have pioduicd shrines, altar-f rentals, rctahles and 
other ecclesiastical furniture of considerable size and magnifi- 
cence Dunstan, archbishop of Canterbury (925-988), like 
Bemward, bishop of Hildcsheim a few years later, ind St FIoi 
of h ranee three centuries earlier, was himself a skilful worker 
m all kinds of metal The description of the gold and silver 
retable given to the high altar of Ely by Abbot Iheodwm in 
the nth century, shows it to have been a large and elaborate 
piece of work decorated with many reliefs and figures in the 
round In 1241 Henry 111 gave the order for th great gold 
shrine to contain the bones of Edward the Confessor It was 
the work of members of the Otho family, imong whom the 
goldsmith’s and comer’s crafts appear to have been long heredi- 
tary Countless other important works in the precious metals 
adorned every abbey ancl cathedral church m the kingdom 
In the 13th century the Fnglish workers in wrought iron were 
especially skilful Ihe grill over the tomb of Queen Eleanor 
at Westminster, by Thomas cle Leghton, made about 1294, 
IS a remarkable example of skill m welding and modelling with 
the hammer (see fig 6) Ihe rich and graceful iron hinges, 
made often for small and out-of-the-way country churches, 
are a large and important class m the list of Fnglish wrought- 
iron work Those on the refectory door of Merton College, 
Oxford, are a beautiful and well-preserved example dating from 
the 14th century More mechanical m execution, though still 
very rich in effect, is that sort of iron tracery work produced 
by cutting out patterns in plate, and superimposing one plate 
over the other, so as to give richness of effect by the shadows 


produced by these varying planes I he screen by Henry V ’s 
tomb at Westminster is a good early specimen of this kind of 
work The screen to Bishop West’s chapel at Ely, and that 
round Fdward IV ’s tomb at Windsor, both made towards 
the end of the T5th century, are the most magnificent English 
examples of wrought iron, and much wrought-iron work of 
great beauty was produced at the beginning of the T8th century, 
especially under the superintendence of Sir Christopher Wren 
(see Ebbetts, Iron Work of jyth and rSth Centuries ^ 1880) 
Large flowing leaves of acanthus and other plants were beaten 
out with wondeiful spirit and beauty of curve The gates 
from Hampton Court are the finest examples of this class of 
work (see fig 7) 

From an early period bronze and latten (a variety of brass) 
were much used in England for the smaller objects both of 
ecclesiastical and domestic use, but except for tombs ancl lecterns 
were but little used on a laigc scale till the 16th century Ihe 
full-length recumbent effigies of Henry III and Queen Eleanor 
at Westminster, cast in bronze by the “ c ire perdue ’ process, 
and thickly gilt, are equal, if not superior, in artistic beauty 
to any sculptor’s work of the same period (end of the 13th 
century) that was produced in Italy or elsewhere These 



Fig 7 — Part of one of the Hampton Court Gates 


effigies are the work of an Fnglishman named William Forel 
The gates to Henrv VII ’s chapel, and the scuen round his 
tomb at Westminster (see fig 8), are very elaborate and beautiful 
examples of “ latten ” work, showing the greatest technical 
skill in the founder’s art In latten also were produced the 
numerous monumental brasses of which a large number still 
exist in Fngland (see Brasses, Monumental) 

In addition to its chief use as a roof covering, lead was some- 
times used in England for making fonts, generally tub-shaped, 
with figures cast in relief Many examples exist eg at 
Tidenham, (jloucestershire , Warborough and Dorchester, 
Oxon, Chirton, Wilts, and other places 


2II 
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Germany — Unlike England, Germany m the loth and nth 
centurieb produced large and elaborate works m cast bronze, 
especially doors for churc lies, much resembling the c ontemporary 
doors made in Italy under Byzantine influence Bern ward, 
bishop of Hildesheim, 992-1022, was especially skilled m this 


various metals Hermann Vischer, in the 15th century, and 
his son and giandsons were very remarkable as bronze founders 
The font at Wittenberg, decorated with reliefs of the apostles, 
was the work of the elder Vischer, while Peter and his son pro- 
duced, among other important works, the shrine of St bebald 
at Nuremberg, a work of great finish and of astonishing richness 
of fancy in its design The tomb of Maximilian 1 , and the 
statues round it, at Innsbruck, begun in 1521, irc perhaps the 
most meritorious German work of this class in the i6th century, 
and show considerable Italian influence In wrought iron 
the German smiths, espcciafly during the 15th century, greatly 
excelled Almost pcdiliar to Geimanv is the use of wrought 
iron for gr ivc-crosses and sepulchral monuments, of which the 
Nuremberg and other cemeteries contain fine examples Many 
elaborate well canopies were made in wrought iron, and gave 


work, and was much mflucnc ed in design by a visit to Rome in 
the suite of Otho III The brcmze column with winding reliefs 
now at Hildesheim wms the result of his study of Trajan’s c olumn, 
and the bronze door which he made for his own cathedral 
shows classical influence, especially in the composition of the 
drapery of the figures in the panels The bronze doors of 
Augsburg (1047-T072) are similar in style The bronze tomb 
of Rudolph of Swabia in Mersburg Cathedral (1080) is another 
fine work of the sime school The production of works in 
gold and silver was also earned cm vigorouslv in Germany 
I he shrine of the three kings at Cologne is the finest surviving 
example At a later time Augsburg and Nuremberg were 
the chief centres for the production of artistic works in the 


Fig 9 — Brass Vase, pierced and gilt, 17th crntiuy Persian work 

full play to the fancy and invention of the smith I he c elebratecl 
T «)th-century example over the well it Antwerp, attributed to 
Quin tin Matsys, is the finest of these 

France — From the time of the Roman>> the c ity of Limoges 
has been celebrated for all sorts of metal-work, and especially 
for brass enriched with enamel In the 1 ^th and 14th (cnturies 
many life-size sepulchral effigies were made of beaten copper 
or bronze, and ornamented by various-coloured “ ( h implev^c ’ 
enamels The beauty of these effigies led to their being im- 
ported into Engl ind, most are now destroyed, but a fine specimen 
still exists at Westminster on the tomb of William de Valence 
(1296) In ornamental iron-work for doors the French smiths 
were pre-eminent for the richness of design and skilful treatment 
of their metal Probably no examples surpass those on the 
west doors of Notre Dame m Pans- unhappily mu(h falsified 
by restoration I he crockets and finials on the Arches of 
Amiens and Rheims are beautiful specimens of a highly orna- 
mental treatment of cast lead, for whi( h France was especially 
celebrated In most respects, however, the development of 
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the various kinds of metal-workmg went through much the 
same stages as in England 

Persia and Damascus — The metal-workers of the East, 
espeaally m brass and steel, were renowned for their skill even 
m the time of Theophilus, the monkish writer on the subject m 
the 13th century But it was dunng the reign of Shah Abbas I 
(d 1628) that the greatest amount of skill both in design and 
execution was reached by the Persian workmen Delicate 
pierced vessels of gilt brass, enriched by tooling and inlay ot 
gold and silver, were among the chief specialities of the Persians 
see fig 9) A process called by Europeans “ damascening ” 
from Damascus, the chief scat of the export) was used to produce 
very delicate and rich surface ornament A pattern was incised 
with a graver in iron or steel, and then gold wire was beaten 
into the sunk lines, the whole surface being then smoothed and 
polished In the time of Celbni this process was copied in 
Italy, and largely used, especially for the decoration ot weapons 
and armour The rtpouss^ process both for brass and silver 
was much used by Oriental workers, and even now fine works 
of this class are produced in the East, old designs still being 
adhered to (J II M ) 

Modem Art Metal-Work — ^The term ^^art metal-work ” is 
applied to those works in metal in which be luty ot form or 
decorative effect is the first consideration, irrespective of whethc 1 
the object is intended for use or is merely ornamental , and it 
embraces any article from a Birmingham brass bedstead to 
works of the highest artistic merit The term, as definitely 
distinguishing one branch of metal-workmg from another, 
IS objected to by many on the ground that no such prefix w^s 
required in the best periods of art, and that allied crafts continue 
to do without it to the present day Indeed, as long as metal- 
workmg remamed a handicraft — m other words, until the 
introduction of steam machinery — every article, however 
humble its purpose, seems to have been endowed with some 
traditional beauty of form Ihe robust, florid and distmctiy 
Roman rendering of the classic, which followed the refined 
and attenuated treatment associated with the architectine 
of the brothers Adam, who died m 1792 and 1794, is the Lust 
development m England which can be regarded as a nat onal 
style The massively moulded ormolu stau* balustrade of 
Northumberland House, now at 49 Prince’s Gate, the c^mde- 
labra at Windsor and Buckingham Palace, prodiucd in 
Birmingham by tbe firm of Messenger, the cast-iron railings with 
javelin heads and Iictors’ fasces, the tripods, Corinthian column 
standard lamps and crndelabra, boat-shaped oil lamps and 
tent-shaped lustres with classic mountmgs, arc examples of 
the metal-work of a style which, outside the eccentric Brighton 
Pavilion and excursions into Gothic and Elizabethan, wa^ 
universally accepted in the United Kingdom from the da\s 
of the Regency imtil after the accession of Victoria Except 
perhaps the silversmiths, no one was conscious of being engaged 
m “ art metal-working,” yet the average is neither vulgar 
nor in bad taste, and the Urger vorks arc both dignified and 
suited to their architectural surroundings 

The introduction of gas as an illurainant, about 1816, at once 
induced a large demand and a novel description of metal fittmg, 
aiad the craft fell under the c ontrol of a new commercial class, 
intent on breaking with past traditions, and utilizing steam 
power, electro-deposition, and every mechanical and scientific 
invention tending to economize metal or labour But when 
all artistic perception in Great Britain appeared lost in admira- 
tion of the triumphs of machinery and the expansion of trade, 
a new influence in art matters, that of the prince consort, began 
to make itself felt The Great Exlnbition, state-aided schools 
of design, the South Kensington Museum, and the establisliment 
of a Science and Art Department under Government, were among 
the results of the important art revival which he inaugurated 
He is credited with having himself designed candelal^a and 
other objects in metal, and he directly encouraged the 
production of the sumptuous treatise on metal-work by Digby 
Wyatt, which laid the foundations of the revival To this 
work^ and that of Owen Jones, can be traced the origin of the 


eclecticism which has laid all past styles of art under contri- 
bution The Gothic revival also helped the recognition of art, 
without very directly affecting the movement It was valuable 
in teaching how to work withm definite limitations, but without 
slavish copying, it also emanicipated a considerable body of 
craftsmen from the tyranny of manufacturers whose sole idea 
was that machine- work should supersede handicraft Its 
greatest efforts were the metal chanccl-screens designed by Sir 
G G Scott, that for Hereford Cathedral havmg been exhibited 
in 1862 It does not appear that the influence either of Owen 
Jones or Digby Wyatt on metal-working extended l)eyond 
bringing the variety and beauty of past styles to the direct 
notice of designers Neither can the London silversmiths, 
though they employed the best talent available, particularly 
in the decade following the Great Exhibition of 1851, be credited 
with much influencing the art metal revival They were rivalled 
by Elkington of Birmingham, who secured the permanent 
assistance of at least one fine artist, Morel I adeuil, the producer 
of the Elcho (.hallenge Shield Perhaps the first actual designer 
to make a lasting impression on the ciafts was Thomas Jeck}/Il, 
some of whose work, mcluding gates for Sandringham, was 
exhibited m 1862 Infinitely greater as a designer was Alfred 
Stevens, whose influence on English craftsmen might be regarded 
as almost comparable to that of Michelangelo on that of Ins 
Italian contemporaries Stevens’s designs certamly directly 
raised the standard of production m several metal-working 
firms by whom he was employed, whilst in the Wellington 
Memorial in St Paul’s Cathedral, and in Dorchester House, 
Ins work IS seen unfettered by commercial consideration 
Omitting many whose occasional designs have had little mflutiu c 
on the development of the metil crafts, we come to Alfred 
(iilbcit, whose influence for a time was scarcely less than that of 
Stevens him-^elf Monumental works, such as his statue of 
Queen Victoria at Winchester and his work at Windsor, may 
l)c handed down as his greatest achievements, but judged as 
art mctal-work, his smaller productions, such as the centre- 
piece presented by the army and navy to Queen Victoria on 
h(r Jubilee, have been more important 

The charming bronze statuettes of Ondow Ford, the most 
representative of which are m the late Gallery, the work of 
George Frampton, as seen in the Mitchell Memorial, and the 
be lutiful bas-reliefs of W Stirling Lee, examples of which arc 
the bronze gates of the Adelphi Bank at Liverpool, have ill 
eontiibuted, especially when applied to architectural decoration, 
to a higli standard of excellence Painters also have frequently 
designed and modelled for mctal-work, for example, Diid 
I cighton, who produced bronze statuettes of most refint d 
ihiViactcr, and Sir L Alma-Tadema, who designed the gnlks 
for his studio and entrance hall, but none so conspicuously 
os Professor H von Herkomer, who, whether working in gold 
and enamel, iron, or his favourite alloy, pewter, infuses a fresh- 
ness into his designs and methods which displays an unusual 
mastery over materials 

Ihe gift of reproduemg effects of nature or art by brush 
or chisel is not necessarily accompanied by power to design, 
but a noteworthy exponent of the dual faculty is G C Hait^, 
whose designs are widely applied 

It IS chieflv to architecture that metal- work owes its permanent 
artistic improvement In England buildings of Norman Shaw 
and Ernest George demanded quiet and harmonious metal- 
work, and the custom of these architects of suf)erintcnduig 
and designing every detail, even for interiors, created the supply 
The work of every worthy architeci: raises the standard of the 
crafts, but beyond others Messrs Ashbee, Lethaby and Wilson 
have taken an active personal interest in schools of metal- 
work. The technical schools have also been of immense service 
in creating a class of sdf-respecting craftsmen, whose wages 
enable them to regard their work as worthy occupation abound- 
ing m mterest Home industries such as the metal-working 
round Keswick (founded in 1884 by Canon and Mrs Rawnsley), 
executed during hours of idleness by field labourers and railway 
porters, educate the passer-by as well as the worker. 
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British arclutects and artists who design for the principal 
decorating firms are to-day as conversant with the Renaissance 
and succeeding styles of France and Italy as medieval revival- 
ists were familiar with the Gothic styles with which they made 
us so well acquainted Metal-work more or less based upon 
every kind of past style is produced in vast quantities, and in 
some cases so skilful are the workers that modern forgeries 
and reproductions are almost beyond the power of experts to 
detect This large class of designers and craftsmen, to whom 
a thorough knowledge of the history of design is a necessity, 
follows and develops traditional line^ The new ait school, 
on the contrary, breaks wholly with tradition, unless uncon- 
sciously influenced by the Japanese, and awards the highest 
place to originality in design It is not to be expet ted that 
an art-revival following on, and in possession of, all the results 
of a period of unprecedented activity in sticntific research 
should proceed with the same restraint as heretofore, but the 
unfettered nrtivity, and the general encouragement to abandon 
the traditions of art, have no exact parallel in the past, and may 
yet prove a danger It is perhaps the very rapidity of the 
movement that is likely to retard its progress, and to fail to 
t arry with it the wealthy clients and the decorators they employ, 
or perhaps even to increase the disposition to cling to the 
reproductions of the stale's of the lytli and i8th centuries 
I he multipluation of art periodicals, lectures, books, photo- 
graphs, meetings of soneties and gilds, museums, schools of 
arts and crafts, polytechnics, sc holai ships, facilities for travel, 
exhibitions, even those of the Royal Academy, to which objects 
of applied art are now admitted, not only encourages many 
persons to become workers and designers in the applied arts, 
but exposes everything to the plagiarist, who travesties the 
freshest idea before it has well left the hands of its originator 
thus the inspirations of genius, appropriated by those who 
imperfectly appreciate their subtle beauty and quality, become 
hac kneyed and lose their charm and interest The keen desire 
to be unconventional m applied art has spread from Great 
Britain and the United States to Germany, Austria and other 
countries, but without well-defined first principles, or limita- 
tions It seems agreed in a general way that the completed 
work in metal is to be wholly the conception and, is far as 
possible, the actual handiwork of the designer casting by the 
ctre-perdue process, left practically untouched from the mould, 
and embossing, being the two most favoured processes The 
female figure is largely made use of, and rich and harmonious 
colours ate sought, the glitter of metal being invariably sub- 
dued by deadening its lustre, or by patinas and oxides Gilding 
stains and lacquers, electro-plating, chasing, “matting,” 
frosting, burnishing, mechanically produced mouldings and 
enrichments, and the other processes esteemed in the 19th 
century, are disused and avoided New contrasts are formed 
by the juxtaposition of differently toned metals, or these with 
an mlay of haliotis shell, introduced by Alfred Gilbert, or of 
coloured wax, favoured by Onslow Ford, or enamelling, per- 
fected by Professor von Herkomer, or stained ivory, pearls, 
or semi-precious stones The quality of the surface left by 
the skilled artist or artisan is more regarded than symmetry 
of design, or even than correct modelling frequently only 
the important parts m a design are carefully finished and the 
rest merely sketched the mocle of working, whether by model- 
ling-tools or hammer, being always left apparent 
The newer kinds of art metal-work have, until recently, 
reached the purchaser direct from the producer's workshop, 
but they may now also be seen in the shops of silversmiths, 
jewellers, and general dealers, who are thus helping to transfer 
production from large commercial manufactories to smaller 
ateliers under artistic control The production of the larger 
household accessoncs, such as bedsteads, fenders, gas and 
electric fittings, clocks, &c , has hardly as yet come under the 
influence of the art movement The services rendered by 
Mr W A S Benson of Chiswick, who commenced about 1886 
to revolutionize the production of sheet-brass and copper 
utensils, cannot be passed over. The average ecclesiastical 
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I metal-work has rather receded than progressed in ment, except 
when designed by architects and executed under their super- 
vision Though the demand for good domestic wrought-iron 
work has enormously increased, adaptations from the beautiful 
work of the 17th and i8th centuries have been found so suited 
to their architectural surroundings, that new departures have 
been relatively uncommon Of such the gates for Sandringham, 
by Jeekyll, for Crewe Hall, by Charles Barry , and for the Victoria 
and Albert Museum, by Gamble, are the earliest and best kitown. 
Of the vast number designed upon traditional lines may lyc 
cited those for Lambton Castle, Welbtck, Eaton Hall, Iwickcn- 
ham, Cheveden, and the Astor Estate Ofliic on the Vutoria 
Embankment Cast iron, brought to perfection by the Coal- 
brookdale Company about i860, but now little esteemed, owing 
to the poverty of design which so often counterfeits smiths' 
work, presents great opportunities to founders possessing taste 
or willing to submit to artistic control A very large field is 
also opening for cast-lead work, whether associated with archi- 
tc(ture, as in the leaden covered-way over Northumberland 
Street, in London (see Plate), and the fine rain-water heads 
of the Birmingham Law Courts (see Plate), or with the revival 
of the use of metal statuary and vases m gardens The subdued 
colour and soft contours of pewter render it once more a favoured 
material, peculiarly adapted to the methods of the art revival, 
and [xjrhaps destined to supersede electro-plate for household 
purposes In silver-work the proportion of new art designs 
exhibited by dealers and others is still relatively small, but 
jewellers, except when setting pure brilliants and pearls, are 
bc( oming more inclined to make their jewels of finely modelled 
gold and enamel enriched with precious and semi-precious 
stones, than of gems merely held together by wholly subordinate 
settings 

On the continent of Europe, Prince was the first to recognize 
the merits of its bygone designers and craftsmen, and even 
antecedent to the Exhibition of 1851, when art in Great Britain 
was dormant, it w is possible to obtain in Pans faithful repro- 
ductions of the finest ormolu work of the i8th century At 
the same time a most active production of modem designs 
was proceeding, stimulated by rewards, with the result that 
the supply of clocks, lamps, candelabra, statuettes, and other 
ornaments in bronze and zinc to the rest of Europe became 
a monopoly of Pans for nearly half a century In all connected 
with their own homes the French adhere to their traditions 
far more than other nations, and the attempt at originality 
in the introduction of metal-work into the scheme of dec oration 
of a room is almost unknown In the domain of bronze and 
imitation bron/e statuary the originality of the French is abso- 
lutely unrivalled And not only in bronze, but m Pans jewellery, 
enamels, silver, pewter and iron work a cultured refinement 
IS apparent, beside which other productions, even the most 
finished, appear crude The French artist attains his ideal, 
and it IS difticult to imagine, from his standpoint, that the 
metal-work of the present can be surpassed The best Fnglish 
metal-worker, on the contrary, is probably not often quite 
satisfied with the results he attains, perhaps because in Great 
Britain the pursuit of art has for centuries been fitful and 
individual, while in France art traditions are hereditary The 
metal- work of Belgium is based at present entirely on that 
of France, without attaining the same stindard, unless designed 
for ecclesiastical uses In Holland these crafts have not pro- 
gressed Italian metal-workers are mainly employed in repro- 
duction, but traditions linger in some remote parts, while the 
sporadic appearance of craftsmen of a high order is evidence 
that the ancient artistic spirit is not wholly extinct Similarly, 
the surprising damascening by Messrs Ziiliiaga of Madrid in 
the monument to General Prim, and that of Alvarez of Toledo, 
gi\e hope that the Spanish craftsman only needs to be properl> 
directed German and Austrian workers had for vears shown 
more energy than originality, but they have recently embraced 
the newest Fnglish developments and carried them to extremes 
of exaggeration For really fresh and progressive indigenous 
art we may perhaps have, in the near future, to turn to America 
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and to Russia, where, having little artistic past to refer to, 
designers and craftsmen display unequalled individuality and 
force It IS from the Far Fast, however, that the most serious 
rivalry may be anticipated The metal-work of China and 
Japan, so pleasantly naive and inexpensive, though becoming 
undesirably modified as to design through contact with European 
buyers, is losing none of its matchless technique, which indeed 
in Japan is still being developed In any history of the art 
revival the influence of such firms as Barbedienne and Christofle 
in Pans and Tiff an v in New Yoik cannot be ignored 

(J S G) 

Industrial Metal Work 

The malleabihty and ductility of inctils he at the basis of the work 
of the gold and silver-simths it one extreme, and of the boiler-maker 
at the other Sheet metals can be made to assume almost any 
shape under the hammer, oi by pressure, provided they are subjected 
to 'inncahng to restore the property ol malleabihty Ihe most 
awkward shapes, involving excessive extensions of metal, are pro- 
duced by drawing proeesses between dies ot iron and steel in power 
presses All the common domestic utensils m tinned and enamelled 
ware, and all the ordinary p ittcrns of the silversmiths, are similarly 
done Frequent annealings ire necessary to prevent fracture of 
the metal , but with these and the observance of certain other pre 
cautions of a practical character the degree of extension ]iossibk 
IS enormous Another illustration of the malleabihty of metal is 
afforded by metal spmnmg A sheet of metal set re\olving at i 
high speeel in a latne is bent over mto ciij) shaped forms, with 
numerous mouldings, by a blunt hardened tcxil \ great deal of 
work is done in this way, though this sphere has ilso been invaded 
by the draw jiresses, whose output would seem incredible to those 
not familiar with the work Objects th it do not rccpiire annealing 
are produced by dozens per minute, and ill the movements of feeding 
and stamping and itmoval are often automatic The ductility of 
metals and alloys is utilized in wire and tube drawing through dies 
on long benches Ihis work also requiies fietjuent annealing, for 
otherwise the wir«.s or tubes would rupture hveii hard steel is 
treated in this way to form tubes for the highest hydraulic and steam 
pressures 

Platers Work (see Boilck) is distinguished from work m sheet 
metals by the fact that plates have considerable thickness, which 
sheets have not Plates range in thickness from J in to 2 m , 
but for most purposes they do not go beyond } 111 or i in Over 
these thicknesses they are used chiefly for the largest manne boilers 
Armour plates which are several inches in thickness do not come 
m this grout), being a s^Kjcial article of manufacture Sheets are 
of tluekuesses of less than J in This distinction of thickness is 
of importance in its bearing on workshop practice A thin sheet 
requires a very different kmd of treatment from a thick plate Not 
only IS more powerful machmery required for the latter, but in 
bending it allowance has to be made for the difference in radius of 
outer and iniiti layers, which increases with increase of thickness 
Short, sharp bends which are readily made in thin sheets cannot 
be done in thick plates, as the metal would be stressed too much in 
the outer layers The methods of umon also differ, riveting being 
adopted for thick plates, and soldenngor brazing generally for thin 

Coppersmiths w ork is an impiortant section of sheet metal working 
It is divided into two great departments tlie domestic utensil side, 
on which the brazier s craft is exercised , an<l the engineering side, 
which IS concerned in some engine-work, locomotive and marine, 
ind in the manufacture of brewers utensils The methods of the 
hist are allied to those of the tuxman, those of the second to the 
methods of the plater Tinsmiths' work resembles the lighter part 
of the work of the coppersmith Iherc is no essential difference 
in dealing with tin {t e sheets of iron or steel coated with tin) and 
copper of the same thickness Hence the craft of tinmen and 
biaziers is cirneel on by the same mdividuals There are, however, 
differences ot tre itmcnt m detail, because copper is more malleable 
and softer th in tin plate The geometry of sheet metal work and 
of platers' and boiler makers' work is identical up to a certain stage 
1 he divergence ippears when plates are substituted for sheets A 
thm sheet has for all practical purposes no thickness — that is, the 
geometrical pattern marked on it will develop the object required 
if Ur it IS bent Nearly all patterns are the developments of the 
envelopes of geometneal solids of regular or irregular outlines, 
few of plane faces, when they are made up of combinations of plane 
faces, or of fiecs curved in one plane only, there is no difference m 
dealing with thm sheets or thick plates But when curving occurs 
in different planes at nght or other angles (hollowing), the metal 
has to bo drawn or extended on the outside, and important differ- 
ences arise A typical form is the hemisphere, from which many 
modified forms are derived The production of this is always a 
tedious bisk It involves details of ‘ wnnkhng ** and ‘ razing," 
if done by hand work in copper In thick plates it is not attempted 
by hand but pressing is done between dies, or segments of the ™iere 
are prepared separately and riveted together In tin it is effected 
by stamping In all work done in thick plates the dimensions marked 
out must have reference to the final shape of the article Generally 


the dimensions are taken as in the middle of the plate, but tliey may 
be on the mside or outside according to circumstances But in any 
case the thickness must enter into the calculations, whereas in thm 
sheets no account is taken of thickness 

Raised Work — All the works in sheet metal that are bent in one 
plane only are easily made The shapes of all polygonal and all 
cylindrical anej conical forms are obtained by simple development — 
tnat lb, the t n velopmcnts of these bodies are marked out on a flat 
plane, and when cut, arc bent or folded to give the required envelopes 
Only common geometneal problems arc involved in the case of 
sheets of sensible thickness, and allowances are made for Ihickm ss 
But in those forms where curving must take place in different 
directions the layers or fibres of metal are made to glide ovtr one 
another, extension taking place m some layers but not in othcis 
and this goes on without producing much reduction in the thickness 
Ihis IS only ixissible with malleable and ductile metals and alloys 
As a general rule it is restricted to metals winch arc not cast, for, 
with some slight exceptions, it is impossible to produce relative 
movements of the layers in cast iron, steel or cast brass But most 
rolled metals and alloys can be so treated, copper being the best 
for the purpose Ihe methods employed arc ‘ raising ' by the 
hammer, and pressing in dies But the seventy of the treatment 
would tear the material asunder if rearrangement of the particles 
were not obtained by frequent annealing (q v ) 

If an object has to be beaten into concave foim irom a fl it thm 
sheet, the outer portions must be hammered until they occupy 
smaller dimensions than on the Hat sheet If a circular disk is 
wrought into a hemisphere and the attempt is made to hammer the 
edges round, crumpling must occur This in fact is the first cmera 
tion, termed wnnkhng, the edge showing a series of flutes These 
flutes have to be obliterated by another senes of hammerings termed 
razing Ihe result is that the object assumes a smooth concave 
and convex sliape without the thickness of the metal becoming 
reduced 

Cast Work — The metals and alloys which are neither malleable 
nor ductile can only Ixj vorkeil into required shapes by melting and 
casting m moulds Abundance of remains which date from the 
Neolithic period testify to the high antiquity of this class of work 
and also to the great skill which the ancient foundcis had acqiihed 
Stituc founding is i Inghly speeiihzcd department of metal- w'oik, 
in which the artists of the middle ages excelled Iwo methods have 
been employed, the cire-perdue^ or wax piocess (see above) and the 
present, or all sand method In the litter the aitist provides a 
model in plaster fiom which the foundir takes a mould within in 
encircling box This mould must obviously be made in scores of 
little separate sections (false cores or drawbacks) to permit of their 
removal from the model without causing fracture of the sand 
These are subsequently icplaceei piece by piece in the encircling 
frame, and a core made within it, leaving a space of J in or there- 
abouts mto which the metal is poured The advantage of this 
process is that the artist's model is not destroyed as m the ctre-perdue, 
and if a waster " lesults, a second mould can lie taken A large 
statue occupies from one to three months in the moulding 

Ihe extreme tenuity of objects which are hammered, drawn or 
rolled cannot for obvious reasons be attained by casting Casting 
also is complicated by the shrinkage which occurs in cooling down 
from the molten state, and in some alloys by the formation of 
eutectics, and the liquation of some constituents The temperature 
of pouring IS now known to be of more importance than was formerly 
suspected The after-treatment of castings by anneahng exercises 
great influence on results in malleable cast iron and steel 

I here arc many metals and alloys which are malleable and ductile, 
and also readily fused and cast This is the case with gold, silver, 
copper, tin, lead and othcis, and especially with low carbon steel, 
which IS first cast as an ingot, then annealed and rolled into plates 
as well as the thinnest sheets The ancient wootz, and the products 
of the native furnaces of Africa are first cast, then hammered out 
thm Many of the patent bronzes are by shght variations m the 
proportions of the constituents made suitable for casting, for forging, 
ana for rolling into sheets But m all the great modern manu- 
facturing processes it is true that metals and alloys, though of the 
same name, have a different composition according as they are 
intended for casting on the one hand or for forging, rolling and 
drawing on the other Wrought or malleable iron has less of earbon 
and other elements m its composition than has cast iron Steel 
intended for castings h is slightly more carbon and other elements 
than the east-steel ingot intended for rolling into plates So also 
with the numerous bronzes, the phosphor, the delta, the aluminium 
and other alloys of copper, each is made in several grades to render 
it suitable for different kinds of treatment 

There arc no materials used in manufacture of which the crafts- 
man IS able to vary the composition and physical quahties so ex- 
tensively as the metals and their alloys Much light has been thrown 
on facts which have long been known in a practical way, by the 
labours ot the Alloys Kesearch Committee of the Institution of 
Mechanical Engineers (England) These, together with independent 
researches mto the heat treatment of steel and iron, have opentxi 
up many unsolved problems fraught with deepest interest and 
importance 

One of the most difficult problems with which the metal-worker 
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who handles constructional forms has to deal is the maintenance 
of a due relation between absolute strength and a useful degree of 
elasticity Only after many failures has the fact been grasped that 
k very high decree of strength is mconsistent with a trustworthy 
degree of elasticity The reasons were not understood until the 
researches of Wohler demonstrated the difference between the effects 
of merely dead loads and of live loads, and between repetibons of 
stress of one kind only, and the vastly more destructive effects of 
both kinds alternating 

ihe texture of metals and alloys is related to the character of 
the operations which can be done upon them Broadly the malle- 
able and ductile metals and alloys show a fibrous character when 
ruptured, the fusible ones a crystalline fracture The difference 
IS seen both m the workshop and in the specimens ruptured in 
testing-machines A piece of wrought iron, or mild steel or copper, 
if torn asunder shows long lustrous fibres, resembling a bundle of 
threads in appearance A piece of cast iron, oi steel or bronze, 
shows on rupture a granular, crystalline surface destitute of any 
fibre The ductile metals and alloys also extend from lo to 30 % 
with reduction of area before they fracture, the crystalline ones 
snap shortly without wammg In some instances, however, the 
method ol apphcation of stress exercises an influence Wrought 
iron ancl mild steel may be made to show a short and crystalline 
fracture by a sudden application of stress, while if drawn asunder 
slowly they develop the silky, fibrous appearance The men who 
design and work in metals have to tike account of these vitil 
differences and characteristics and must be careful not to apply 
treatment suitable to one kind to another of a dissimilar character 
Tools, appliances and methods have little m common Between 
the woik of the smith, the sheet metal worker and the founder, 
there IS a great gulf An artistic taste will recognize the essential 
differences, and not ende ivour, apart from questions of strength, 
to graft a design suitable for one on another It is bad taste to 
imitate the tracery of the ductile wrought iron ui cast designs the 
foliations of ancient wrought iron grilles and screens in heavy 
cast iron Severe simplicity is also most m harmony with con 
struetional designs m pHteni work, where stresses occur in straight 
lines krom this point of view the lattice girder budge is an ideal 
design in steel 

One of the most valuable characteristics of the iron alloys is 
their capacity for hardening, winch they owe m the main to tht 
presence of certain small percentages of carbon relatively to minute 
quantities of other elements as manganese, tungsten, nickel and 
others of less importance Ihe capacity for hardciung is an m 
viluable property not only 111 regard to cutting tools, but also in 
prolonging the life of parts subjected to severe fnetion Great 
advances have been made in the utilization of tins property as a 
result of the growth of the precision gimding machines, which are 
able to correct the maecuracies of hardened work as effectually as 
those of soft maten ils It is utilized in the spindles of machine 
tools, in the lialls and rollers for high sjxjcd bearings, shdes, pivots 
and such like 

Methods of Union — The methods of union of works in metal are 
extremely varied An advantage m castmg is that the most 
comjdicated shajxjs are made m one piece But all other compli- 
cated forms have to be umtwl by other means — ^as welding, soldcimg, 
riveting or bolting The two first-named are trustworthy, but arc 
evidently unsuitable Sor the greater portion of engineers* work, 
lor which rivetmg and bolting are the methods adopted Even 
the simple elements of rivets and bolts have produced immtnsc 
developments since the days when bolts were made by hand, 
holes coied or hand-drilled, and rivets formed and closed by hand 
labour Nut and bolt making machinery, both for forging and 
screw cutting, operates automatically ind drilling machinery is 
highly specialized Hand riveting on large contracts has been 
wholly clisplaced by power rivetmg machmes 1 he metliods of 
union adopted are not allowed to impair the strength of structures, 
which IS calculated on the weakest sections through the nvet or 
bolt holes Hence much ingenuity is exercised in order to obtain the 
strongest loint which is consistent with secunty of union This 
IS the explanation of all the vane i forms of nveted joints, which 
to casual observers often apjicar to be of a fanciful character 

Protection of Surfaces — I he protection and coloration of metals 
and alloys includes a large number of industnes The engineer 
uses paints for his iron and steel A small amount of work is treated 
by the Bower- Barff and allied processes, by which a coating of 
magnetic oxide is left on the metal Hot tar — Angus Smith's 
process— IS used for water pipes Boiled linsccd-oil is employed 
as a non-corrosive coating preceding the application of the lead 
and iron oxide paints In steam boilers artificial galvanic couples 
are often set up by the suspension of zinc plates in the boiler, so 
that the corrosion of the zinc may preserve the steel boiler plates 
from waste Various artificial protective coatings are applied to 
the plates of steel ships Bnght surfaces arc protected with oil 
or With lacquer The ornamental bronzes and brasses are generally 
lacquered, though m engineers' machinery they are as a rule not 
protected with any coating For ornamcHtal work lacquering 
divides favour with colouring — sdmetimcs done with coloured 
lacquers, but often with chemical colourings, of which the copper 
and iron salts are the chief basis (J G. H ) 
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METAMERISM (Gr /acra, after, ftepo?, a part), a technical 
term used in natural science In chemistry it denotes the 
existence of different substances containing the same elements 
in the same proportions and having the same molecular weight , 
It IS a form of isomerism 

In zoology, metamerism is the repetition of parts m .in orga- 
nized body, a phenomenon which is, as E Haeckel, W Bateson 
and others have recognized, only a special case of a tendency 
to repetition of structural units or parts which finds one expres- 
sion m bilateral symmetry It (x c urs in almost every group of 
the animal kingdom, but is most conspicuous in segmented 
worms, arthropods and vertebrates In certain worms (the 
Cestoidea and some Planarians) metamcnc segmentation is 
accompanied by the separation of the completed metameres 
one b) one from the older (anterior) extremity of the chain 
(strobilation), but it by no means follows that metamenc seg- 
mentation has a necessary origin in such completion and separa- 
tion of the “ meres On the contrary, metamerism seems 
to arise from a property of organesms which is sometimes more 
(eumerogenesis) and sometimes less (dysmerogenesis) fully 
exhibited, and in some groups not exhibited at all The mc^st 
complete and, at the same time, simplest instances of metamenc 
segmentation are to be seen m the larger Chaetopods, where 
some hundreds of segmc nts succeed one another — each practically 
indistinguishable m structure from the segment in front or 
from that behind, muscles, right and left appendage or para 
podium, colour-pattern of the skin, gut, bloodvessels, coelom, 
nephndia, nerve-ganglion and nerves are precisely alike m 
neighbouring segments The segment which is least like the 
others IS the first, for that carries the mouth and a lobe projecting 
beyond it— the prostomium If (as sometimes happens) anv 
of the hinder segments completes itself by developing a pros- 
tomium the chain breaks at that point and the segment which 
has de\ eloped a prostomium becomes the first or head-bearing 
segment of a new individual Compare such an instance of 
metameru segmentation with that presented by one of the 
higher Arthropods —<? g the crayfish Here the somites are 
not so clearly marked m the tegumentary structures, neverthe- 
less, by examining the indications given by the paired parapodia, 
wc find that there are twenty-one somites present — a limited 
definite number which is also the precise number found m all 
the higher Crustacea 

Wc can state as a First Law ^ of metamensm or somite formation 


1 The word ' Law ” is used in this summary merely as a convenient 
heading for the statement of a more or less general proposition 
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that It IS either indefinite in regard to number of metamercs 
or somites produced, or is definite. Animals in the first case we 
call anomometistic , tnose m the second case, nomomcnstic Ihc 
nomcmenstic condition is a higher development, a specialization, 
of the anomomensUc condition 

The Second Law, or generahzation, as to metamensm which 
must be noted is tliat the meres or somites (excepting the first with 
Its prostomium) may be all practically aiike or may differ from one 
another greatly by modification of the various constituent parts of 
the mere or sonute Mttamcrized animals are either homoeomenc 
or heteromenc The reference to the variation in the form of the 
essential parts contamed in a “ mc^tamere ' or somite mlro 
duces us to the necessity of a general term for these constituent 
or subordinate parts, they may be called mcromes The 

meromes present m a metamere or somite differ in different annulate 
or segmented animals accord mg to the general organization of the 
group to which the anmial belongs \3 a matter of convenience 
we distinguish m the Arthropod as meromes, first the tegumentary 
chitinized plates called terga, placcxl on the dorsal aspect of the 
somites, second, the similar sternal plates In Cluetopods we should 
take next to these the masses of circular and longitudinal muscular 
fibres of the body wall and the dorso ventral muscles The latter 
form the third sort of merome present m the Arthropods Ihe 
fourth kind of merome is constituted by the parapodia or appen 
dages, the fifth by tlie coelomic pouches and their ducts and external 
apertures (coelomo-ducts) , wliethtr renal or gemtal The sixth by 
the blood-vessels of the somite the seventh by tlie bit of alimentary 
tract which traverses it and the eighth by tlic ncuromere {nerve 
ganglion pair, commissures, connectives and ntrve branches) 

The Third Law of metamerism is that heteromcrism may operate 
in such a way as to produce definite regions of like modification of 
the somites and their apjxmdages, diilering in their modification 
from that observed in regions before and behind them It is 
convenient to h ive a special word for such regions of Ukc meres, 
and we call each a tagma (ray/xa, a regiment) The word * tagmosis 
IS applicable to the formation of such regions In the Chaetopods 
tagmobis always occurs to a small extent so as to form the head 
III some Chaetoi)ods, such as Ckaetopterus and the sedentaiy forms, 
there is marked tagmosis, giving rise to three or even more tagmata 
In Arthropods, bt sides the head, we find very frequently other 
tagmata developed But it is to be noted that in the higher meml)eis 
of each great class or hue of descent, the tagmosis becomes definite 
and charactenstie just as do tlic total numlier of meres or somites, 
whilst m the lower grades of eieh great class we find what may be 
regarded as varying examples of tentative tagmosis llie terms 
nomotagmic and anomotagmic are ai)phcable with the same kind 
of implication as the terms nomomcnstic and anomorneristic 
The Fourth Law of metamerism (auto heterosis of the meromes) 
IS that the meromes of a somite or sciics of somites may be separately 
and dissimilarly atfcctcd by heteromcrism It is common enough 
for small changes only to occur in the mner visceral meromes whilst 
the appendages and terga or sterna arc largely changed in form 
But of equal importance is tlie independent heterosis “ of these 
visceral meromes without any corresponding heterosis of the body 
wall As instances, we may cite the gizzards of various earthworms 
and the special localization of renal, genital and gastiic meromes, 
with obliteration elsewhere, in a few somites m Arthropoda 

The Fifth Law, relating also to the independence of the meromes 
as compared with the whole somite, is the law of autorhythmus of 
the meromes Metamerism docs not alwiys manifest itself in the 
formation of complete new segments but one merome may be 
repeated so as to suggest several metaraires, wlulst the remaining 
meromes are, so to speak, out of haimony with it «ind exhibit no 
repetition Thus in the funder somites of the Ixxly of Aptis the 
Crustacian we find a senes of segments corresponding apparently 
each to a complete single somite but when the appendages aic 
examined we find that they have multiplied without relation to 
the other meromes of a somite we find that the somites carry 
from two to seven pairs of appendages, inci casing m number as we 
pass backwards from the genital segment Ihe appendages arc 
autorhythmic meromes m this case They lake on a quasi inde- 
pendent metamerism and arc produced in numbers which have 
no relation to the numbers of the body-rings, muscles and neuro- 
meres This possibility of the independent metameric multiphcation 
of a single merome must have gnat unportance m the case of 
dislocated meromes, and no doubt has application to some of the 
metamenc phenomena of Vertebra tcfs 

The Sixth Law is the law of dislcKation of meromes I his is a 
very important and striking phenomenon A merome, such as a 
pair of appendages (Arancae) or a neuromcre or a muscular mass 
(frequent), may (by either a gradual or sodden process, we cannot 
always say which) quit the metamere to which it belongs, and in 
which It onginat^, and pass by actual physical transference to 
another metamere Frequently this new position is at a distance 
of several metameres from that to which the wandenng merome 
belongs m origin The movement is more usual from behind 
forwards than in the reverse direction, but this, probably, has no 
profound significance and depends simply on the fact that, as a 
rule, the head must be the chief region of development on account 
of its contsummg the sense organs and the mouth. 


In the Vertebrata the mdependence of the meromes is more fully 
developed than in other metamerized ammals Not only do we 
get auto-hetcrosis of the meromes on a most extensive scale, but 
the dislocation of single meromes and of whole senes (tagmata) of 
meromes is a common phenomenon Thus, in fishes the peivic 
fins may travel forwards to a thoracic and even jugal position m 
front of the pectoral fins, the branchiomeromes lose all relataon to 
the poaiiiou of the meromes of muscular, skeletal, coelomic and 
nervous n iture, and the heart and its vessels may move backwards 
from their original metameres in higher Vertebrates carrying 
nerve-loops with them 

The Seventh Law of metamerism is one which has been pointed 
out to tlie writer by E S Goodnch It may be called the law of 

translation of heterosis ' Whilst actual physical transference 
of the substance of meromes undeniably takes place in such a case 
as the passage of the pelvic fins of some fishes to the front of the 
pectorals, and m tlie case of the backward movement of the opis- 
thosomatic appendages of spiders, yet the more frequent mode 
m which an alteration in the position of a specialized organ m the 
senes or scale of metameres takes place is not by migration of the 
actual matenal organ from somite to somite, but by translation 
of the quality or morphogenetic pecuhanty ficmi somite to somite 
accompamed by correlative change m all the somites of the senes 
Ihe phenomenon may be compared to the tr insjiosition of a piece 
of music to a higher or lower key It is thus that the lateral fins 
of fishes move up and down the scale of vertebral somites, and 
thus that whole regions (tagmata), such as tliosc indicated by the 
names cervical, thoracic, lumbar and sacral, arc translated (accom- 
pamed by tciminal increase or decrease in the total number of 
somites) so as to occupy differing numerical positions in closely 
allied forms (cf the varying number of cervical somites in allied 
Kcptilcs and Birds) 

What, m this rapid enumeration, we will venture to call the 
Eighth Law of metamerism is the law of homoeosis, as it is termed 
by W Bateson Homoeosis is the makmg of a merome into the 
likeness of one belonging to another metamere, and is the opposite 
of the process of ' heterosis ''—already mentioned Wo cite this 
law here because the result of its operation is to simulate the occur- 
rence of dislocation of mtroints and has to be carefully distinguished 
from that process A merome can, and does m individual cases of 
abnormality, assume the form and character of the corresponding 
merome of a distant somite Thus the antenna of an insect has 
been found to be leplaced by a perfectiy well formed walkmg leg 
After destruction of the eye stalk of a shiimp a new growth apjxjars, 
having the form of an antenna Other eases arc frequent m Crusta- 
cea, as individual abnoi mail ties I hey prove the cxisttnce m the 
mechanism of metamtnzed animals, of structural conditions which 
arc capable of giving these results What those structural con- 
ditions are is a matter for separate inquiry, which we cannot even 
touch here 

We now come to the questions of the production of new soimtcs 
oi tht addition of new somites to the senes, and the converse 
problem of the suppression of somites, wholt or partial Wo state 
as the Nin m Law of metainensm that new somites or metameres 
are added to a cliain consisting of two or more somites by growth 
and gradual elaboration — what is called ‘ budding ' — of the antenor 
border of the hindcrmost somite Ihis hindermost somite is 
therefore different from all the other somites and is called the 
telson ' However long or short or heteromerized the chain may 
be, new metameres or somites arc only produced at the antenor 
border of the telson, except in the Vertebrata " That is the general 
law But amongst some groups of metamerized animals partial 
exceptions to it occur It is probably absolutely true for the 
Arthropoda from lowest to highest It is not so certain tiuit it is 
tine for tlie Chaetopoda, and would need modification m statement 
to meet the cases of fissiparous multiplication occurring among 
Syllids and Naidids In the Vertebrata, where tagmosis and 
heterosis of meromes and dislocation of mcrones and tagmata are, 
so to speak, rampant, new formation of metameres (at any rate as 
represented by important meromes) takes place at more than one 
point m the chain buch points are found where two highly diverse 

tagmata " abut on one another It is possible, though the evi- 
dence at present is entirely against the supposition, that at such 
points m Arthropoda new somites rnay do formed Such new 
somites are said to be ' intercalated ' The question of the inter- 
calation of vertebrae in the Vertebrata has received some attention 
It must be remembered that a vertebra even t ikcn with its muscular, 
vascular and neural accessones is only a partial metamere — a 
merome— and that, so far as complete metameres are concerned, the 
Vertebrata do conform to the same law as the Arthropods Inter- 
calation of meromes, br inchial, vertebral and dermal (fin-supports) 
seems to have taken place m Verft brata in the fishes, while in 
higher groups intercalation of vertebrae in large series has been 
accepted as the only possible explanation of the structural facts 
established by the comparison of allied groups The elucidation 
of this matter forms a very important part of the work lying to the 
hand of the investigator of vertebrate anatomy, and it is possible 
that the applicabon of Goodnch 's law (the seventh of our hst) may 
throw new light on the matter 

In regard to the diminution in the number of somites m the 
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course of the historical development of those various groups of 
metamenzed animals, which have undoubtedly sprung from ances- 
tors with more numerous somites than they themselves possess, 
it appears that we may foimulate the following laws as the tenth, 
eleventh, twelfth and thirteenth laws of metamerism 

The Tenth Law is that individual somites tend to atrophy and 
finally disappear as distinct structures, most readily at the antenor 
and the posterior ends of the senes constituting an ammal body 
T^s is very generally exhibited in the head of Arthropoda, where, 
however, the operation of the law is largely modified by fusion (see 
below) With regard to the postenor end of the body, the atrophy 
of segments docs not, as a rule, affect the telson itself so much as 
the somites m front of it and its power of producing new somites 
Sometimes, however, the telson is very minute and nonchitinizcd 
(Hexapoda) 

The Eleventh Law may be stated thus any somite in tlic 
senes which is the anterior or jxistenor somite of a tagma may 
become atrophied, reduced in size or partially aborted by the sup- 
pression of some of its meromes, ana finally, such a somite may 
disappear and leave no obvious trace m the adult structure of its 
presence in ancestral forms Hus is called the excalation of a 
somite Frequently, however, such excalatcd '' somites arc 
obvious in the embryo or leave some raerome {e g neuromcre, 
muscle or chitin-plate) winch can be detected by mmute observa- 
tion (microscopic) as evidence of their former existence Ihe 
somite of the maxiUipede (thud post-oral appendage) of A pus 
cancnformis is a good example of a somite on its way to excalation 
Ihe third prae-oral and the praemaxillary somites of Hexa|)od 
insects are instances where the only traces of the vanished somite 
are furnished by the microscopic study of early embryos Ihc 
praegemtal somite of the Arachmda is an example of a somite 
which IS preserved m some members of the group and partially or 
entirely excalated m other cases, sometimes with fusion of its 
remnants to neighbouring somites 

Ihe IwELKiu l^w of metamerism might very well be placed m 
logical order as the first It ls the law of hpomensm^ and asserts 
that just as the metamenc condition is produced by a change in 
the bodies of the descendants of umsegmental ancestors, so highly 
metamenzed forms — te strongly segnu nteil foims with specialized 
regions of differentiated metameres — may gradually lose their 
metamenzed structure and become apparently and piactically 
umsegmental animals The change here contemplated is not the 
atrophy of terminal segments one by one so as to veduce the size of 
the animal and leave it finally as a single soimte On the contraiy, 
no loss of size or of high orgamzation is necessary But one by 
one, and gradually, the metamenc grouping of the li^ily structures 
disappears The cuticle ceases to be thickened in rings — the 
muscles of the body-wall overrun their somite boundaries Internal 
septa disappear The nerve gangli i eoncentratt or else become 
diffused equally along the cords, one pair of renal coelomoducts 
and one pair of genital coelomoducts grow to large size and remain 
— the rest disappear The appendages atrojihy or become limited 
to one or two pairs which are widely dislocated from their ancestral 
position 1 he animal ceases to present any indication of meta- 
menc repetition of parts in its entire structure Degrees m this 
process are frec^ucntly to be recognized We certainly can observe 
such a change in the postenor region of some Arthropocls such as 
the hermit-crabs and the spiders Admitting that the Eehiunds 
are descended from Chaetopoda, such a change has taken place in 
them, amounting to little short of complete hpumeiism, though 
not absolutely complete 

Recent suggestions as to the origin of the Mollusc i uivolve the 
supposition that such an effacement of once well-marked meta- 
mensm has occurred in them leaving its traces only in a few 
structures such as the multiple gill plumes and shell-shields of tlic 
Chitons and the dupheated renal sacs of Nautilus 

A further matter of importance in this connexion is that when 
the old metameres have been effaced a new secondary segmentation 
may arise, as m the jomted worm-like body of the degenerate 
Aeand, Demode x folltculorum 

Such secondary annulation of the soft body calls to mind the 
secondary annulation of the metameres of leeches and soine earth- 
worms Space does not jx^rmit of more than an allusion to this 
subject, but it is worth while noting that the secondary annuli 
marking the somites of leeches and Lumbrictdae m definite number 
and character are perhaps comparable to the redundant pairs of 
appendages on the hinder somites of A pus, and are in both cases 
examples of independent repetition of tegumentary meromes — a 
sort of ineffectual attempt to subdivide the somite which only pre 
vails on the more-readily suscepbble meromes of the integument 

The last law of metamensm which we shall attempt to formulate 
here, as the Thirteenth, relates to the fusion or blending of neigh- 
bounng somites Fusion of adjacent somites has often been errone- 
ously interpreted in tihe study of Arthropoda There are, in fact, 
very varying degrees of fusion which need to be carefully distin- 
guished The following generalization may be formulated ^*lhe 
homologous meromes of two or more adjacent somites tend to fuse 
with one another by a blending of their substance Very generally, 
but not m variably, the fused meromes are found as distinct separated 
structures in the embryo of the ammal, in which they unite at a 


later stage of growth ** The fusion of neighbouring meromes is 
often preceded by more or less extensive atrophy oi the somiUs 
concerned, and by arrest of development in the individual ontogeny 
Thus, a case of fusion of partially atrophied somites may simulate 
the appearance of incipient merogenesis or formation of new somites, 
and, vice versa, incipient merogenesis may lie misinterpreted as a 
case of fusion of once separate and fully formed somites 

A very complete fusion of somites is that seen on the head of 
Arthropoda The head or prosoma of Arthropxida is a tagma 
consisting of one, two, or three prosthomeres or somites m front 
of the mouth and of one, two, three, up to five or six opisthomcres 
Ihe cephalic tagma or prosoma may thus be more or less sharply 
divided into two subtagmata, the prae-oral and the post-oral 

(ERL) 

METAMORPHISM (Gr /xcra, change of, and 
shape), in petrology, the alteration of roi ks m their structural 
or mineral characters by whiih they are transformed into new 
types In the history of rock masses changes of many 
kinds are inevitable Loose sands, c lays and heaps of shells 
are gradually converted into sandstones, shales and lime- 
stones by the action of percolating water and the pressure 
of over-lymg accumulations All locks exposed at the 
earth’s surface or traversed by waters circulating through 
the earth’s mist, undergo changes in their ( omponent minerals 
clue to weathering and the chemual action of the atmo- 
sphere and of rain These processes of cementation and 
decomposition, though not unlike those of metamorphism, 
are not regarded as essentially the same They are considered, 
so to speak, normal episodes in the history of rocks to which 
all are subject When rocks, however, are exposed to ihe 
heat of intrusive masses (granite, &c ) or have been compressed, 
folded, crushed, and more or less completely recrystallizecl, 
they assume new c haracters so different from their original ones 
that they are ascribed to a quite distinct class, namel> the 
metamorphtc rocks 

Ihe transformation is always gradual, so that in suitable 
districts every stage ran be followed from an unaltered or 
nearly unaltered sedimentary or igneous rock to a perfectly 
metamorphic one The transition may be slow or rapid, and 
the abundance of intermediate forms renders it impossible 
to lay down any hard and fast lines of distinction A black 
shale with fossils may in two or three feet pass into a splinteiy 
hornfeG, a sandstone or grit becomes a sheared grit, a granulitic 
gneiss, and a completely recrystallized gneiss sometimes wilhin 
a few hundred yards, m a thoroughly metamorphic hornblende- 
schi'>t*or clilorite-schist small kernels sometimes occur which 
can easily be recognized as little modified dolcntcs or diabases 
Still, the metamorphic rocks as a class have many well-defined 
characteristics, and in perfectly typical development cover 
enormous areas of the earth’s surface and must be, in the 
aggregate, of vast thickness A great number of them are 
recognizably of igneous origin, others are equally certainly 
sedimentary Hence some writers have suggested that they 
arc not entitled to rank as a separate class, but only as states 
or conditions of other rocks It is generally agreed, however, 
that when the primitive structures and the original minerals 
of sedimentary or igneous rocks are so transformed as to be no 
longer easily recognizable the rock should be included in the 
metamorphic class 

Only rarely, however, does metamorphism produce much 
difference m the chemical composition of the rocks affected 
Sandstones become quartzites and quartz schists, limestones 
are converted into marbles, granite passes into gneiss, and so 
on, without their bulk composition bemg greatly modified 
From all that we know it seems established that however great 
the heat and pressure to which metamorphic rocks have been 
exposed they have very rarely been melted or reduced to the 
liquid state Hence there has been no opportunity for inter- 
mixture by solution or diffusion, the changes, including the 
growth of crystals of new-formed minerals, have gone on in 
the solid rocks The chemical molecules already present 
have aggregated into new combinations and have built up 
new minerals without travelling for more than infinitesimal 
distances from the places they occupied in the original rock 
Exceptions to this occur, but they are so few that they do not 
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invalidate the general rule Thin bands of limestone, for 
example, n>ay be followed for miles in belts of mica*schibt 
or gneiss, never losing their identity by blendmg with the rocks 
on either side of them By tracmg out zoa?ies such as these 
It IS often possible to unravel the highly complicated strati- 
graphy of metamorphic regions where the rocks have been greatly 
folded and displaced Another important consequence of the 
persistence of the chemical individuahty of metamorphosed 
rocks IS that very often an analysis indicates m the dearest 
possible fashion what was the ongmal nature of the rock mass 
Sandstones, limestones, ironstones, shales, granites, dolerites 
and serpentmes may be totally changed in strudure and very 
completely also m mineral composition, but their chemical 
characters are practically indelible Confusion arises sometimes 
from the fact Uiat two rocks of different origin may have much 
the same composition, e g Si feldspathic sandstone may closely 
approach a granite, or an impure dolomite may simulate 
a basic igneous rock Individual specimens, consequently, 
cannot always be relegated with perfect certainty to sediments 
or Igneous rocks, but in dealing with a complex containing 
a variety of types the geologist is rarely long in doubt as to 
their original nature 

Two distinct kmds of metamorphism are recognized, namely, 
contact or thermal metamorphisra, and folding or regional 
metamorphism The former is associated with intrusive masses 
of molten igneous rock which were mjected at a very high 
temperature and produced extensive changes in the surrounding 
rocks Ihe second occurs m districts where earth folding 
and the movements attendant on the formation of mountain 
ranges have flexured and crushed tlie strata, probably at the 
same time consaderably raising their temperature Although 
these processes are very different in their origin, and m the 
great majority of cases produce quite different effects on the 
rocks they involve, there are instances in which the results 
are closely comparable A sandstone may be converted into 
quartzite and a limestone mto marble by either kind of meta- 
morphism It is best, however, to describe them as phenomena 
essentially different from one another 

Contact Metamortfhism {(hermo-metamorphtsm) — Any kind of 
rock — Igneous or seaimentary — which has come in contact with an 
i^eous molten magma is likely to show alteration of this type 
Ihe extent and intensity of the Uianges depend prinapnlly pn two 
factors (i) the nature of the rock concerned, and (-2) the Magni- 
tude of the Igneous mass It is to be expected that a great intrusion 
of granite will province more extensive effects of this kind than a 
narrow dike a few mches or a few feet broad At the edges of such 
dikes only a slight incturation may be noticeable in the country 
rock, or there may be rccrystallization with formation of ntw 
minerals for a few inches Rarely does the alteration extend 
beyond this Shales are baked and hardened, sandstones are 
rendered more compact or occasionally are partly fused, limestones 
may be converted into marble containmg garnet, woUastonite, 
augito or otlicr calc siUcatcs A great granite bobS, which may be 
ten or twenty miles broad, is often surrounded by a wide aureole 
of contact alteration Ihis may be a few hundred yards broad 
or a couple of miles in lare cases the breadth of the aureole is only 
a few yards These variations, may have stiuctural causes, tlius 
when tlic aureole is narrow the junction of granite with country 
rock may be vertical, when the aureole is broad the granite may be 
a flat-topped mass which dips at low angles outwards on each side 
When a broad aurcolo accompanies a vertical junction we may 
suppose that molten rock has flowed upwards along this boundary 
hue for a prolonged period, and has gradually raised the rocks to 
a very bi^ temperature, even it some distance away from the 
contact Where the alteration is slight ^nd local there is usually 
something m the composition of the rocks or m their crystalUno 
state to account for tins 

Np less important is the nature of the rocks involved Where 
a granite intrudes into a succession of various types of sedimcntaiy 
and Igneous rocks the diflerences in their behaviour are often 
very marked Sandstones alter less readily than shalc-s or slates, 
and limestones, especially if they be marly or argillaceous, are often 
full of new minerals, whefi purer sliales on each side of them are 
not visibly affected Scpists anti gneisses, being already highly 
crjrstallinc, arc very rcSistant* to thermal alteration, ^nd may show 
it only for a few inches where they are in actual contact with the 
granite, or in minute fragments wliich have been broken off and 
surrounded by the invading ipagma, Igneous rocks, smee they 
consist of minerals which have formed at very high temperatures, 
may show no change whatever If they are decomposed, however. 


their secondary products, including those which fill veins and 
amygdaloidal cavities, are often entirely recrystaJliaed in new 
combinations. Instances of this will be given later 

rhe intensity of the alteration depends very greatly on the 
proximity to the intrusive rock A typical aureole surrounding 
a granite boss, for example*, consists of rocks in all stages of altera- 
tion, the most affected being nearest the granite, while as we travel 
outwards we pass over zones of successively dinunishmg meta- 
morphism Around the granites of Cornwall, the Lake District 
and Ireland there are tracts of altered slate which show these 
stages very well The first sign of metamorphism is a slight increase 
m hardness and glossiness, making the slate a little brighter and 
more brittle This is due to the formation of mica in small crystalhne 
plates mostly parallel to tlie cleavage of the rock Nearer the 
granite a faint spotting is visible on broken surfaces of the slates, 
and this becomes more pronounced as we enter the middle part of 
the aureole These spotted slates, m Cornwall for instance, often 
occupy a zone a mile in breadth They are less fissile than the 
unaltered slates and have rounded or elliptical spots about a quarter 
of an inch across The spots are usually darker than the body of 
the slate, though sometimes paler Angular, branched, lenticular 
and rhomboidal spots sometimes occur Under the microscope 
these rocks consist mainly of brown mica, quartz and organic matters, 
iron oxides, &c , the spots may be due to aggregation of biotite or 
of quartz, but often diller little m composition from the surrounding 
rock Their dark colour is due to abundance of iron oxides or 
graphite, with chlorite and biotite Still closer to the granite a 
development of crystals takes place m the slates the commonest 
are andalusite, chiastohte (with cro'^s shaped dark enclosures), 
cordicrite, staurolite and garnet At the same time the minerals 
formerly enumemted crystallize in larger individuals (biotite, quartz, 
iron oxides, &c ), so that the rock becomes rather more coarse-grained 
At this stage the fissility and cleavage structures of the slate tend 
to be obliterated, and the locks are dark, lustrous (from the abun- 
dance of mica), hard and sphntery To this type the name hornfels 
IS given The innermost zones of the aureole consist mainly of 
homfelses, and where there are slate fragments enclosed in the 
gramte they usually show these characters in their most pronounced 
form 

^ The nature of the new minerals produced depends pnncipaUy, 
of course, on the chemical composition of the rocks affected In 
pure sandstones only (juaitz is formed and pure limestones merely 
recrystalhze as marbles Argillaceous rocks are characterized by 
abundance of alumina, hence, when thermally altered, they may 
contain corundum, or silicates of alumina such as sillimamte, kyanite 
andalusite and chiastohte Most rock masses, however, are far 
from pure and hence the variety of minerals which may arise in 
them from contact alteration is very great Argillaceous limestones, 
for example, very frequently contain garnet, vcsuvianite, wollaston- 
ite, diopside, tremolite, sphene, epidote and feldspar that is to say, 
minerals in which lime is present along with silKfi, alumina, magnesia 
and other substances Calcareous sandstones yield angite, garnet, 
sphene, epidote argillaceous sandstones are characterized rather by 
biotite, siihmanite and spinel 

In each case the materials already present m the rock have united 
to form new mineral combinations Crystallization lias been 
stimulated by the nse of temperature, aided, no doubt, by moisture 
Water vapour, even at comparatively low temperatures when the 
pressure is considerable, is a powerful mineralizing agent and greatly 
facilitates crystalhzation Often the rocks acquire ultimately a 
)seiulopoqihyntic or poq^hyro blastic structure, as they contain 
arge or conspicuous crystals scattered through a finer grained 
ground mass, not only the’sc porphyntie mgredicnts but the body 
of the rock shows increased crystallization, for contact alteration 
as a rule makes rocks more coarse-grained than before 

In raic instances fusion may take place, but this must be excep- 
tional, as the finest original structures are often very perfectly 
preserved by rocks which have been in great measure recrystalhzed 
Finely laminated argillaceous sandstones, for example may pass 
into eordieritc — or andalusite — hornfelses showing a mineral banding 
which corresponds exactly with the original lamination For this 
reason the newly developed minerals are not frequently of good 
crystalhne form When weathered out of the rock they have mostly 
rough, imperfect faces, tnit exceptKms to this occur in garnet, 
staurolite, tourmaline and a few others which often jiroduce good 
crystals even m these adverse circumstances 

It IS only true in a general way that the rocks which are thermally 
altered experience no change m their chemical composition The 
new minerals which are substituted for the ongmal ones arc such 
as are stable at high temperatures* Many of the silicates which 
form a large part of sedimentary rocks contain combined water, 
examples are chlontc, kaolin and ctay The water, or part of it, is 
expSled, forming silicates with bttle or no water, e g bmtrte, feldsp^, 
andalusite Carbonic acicT mav be retained or dnven out, m a 
sfliceous limestone the silica tends to combine with the lime producing 
calc-silicates by replacing the carbonic acid In a pure limestone 
the carbonate merely recrystallizes as marble This loss of volatile 
ingredients must occasion a dimmution in the bulk of the sedi- 
mentaiy mass involved in cooling there wiH be contraction, and 
fissures are produced which may be filled wrffi igneous dakes or with 
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veins deposited by ascending hot waters Hence contact atireoks 
are commoa bites for mineral deposits of economic value. 

In some aureoles the sediments or schists have their bedding and 
foliation planes wedged apart by the intrusive force of the gramtc, 
and are permeated by igneous material mvading them along these 
fissures. In this way a melange is produced of sedimentary rock 
with threads and veinlets of igneous nature, and to some extent a 
blending of the two rocks takes place, though usually each preserves 
its identity however intimately mixed In microscopmc sections 
veins of granite not more then a tenth of an mch m width may be 
traced, sharply distinct from the slate or schist they penetrate 
Cases, however, are described m which the rocks of the aureole have 
been feldspathized or filled with new feldspar derived from the granite, 
this> however, is not common Shales are often converted, when m 
contact with diabase, into pale-coloured, fiinty looking rocks known 
as admoles These are exceptionally rich m albite and coutun as 
much as lo % of soda, an amount which is not met with m unaltered 
shales It seems probable that alkalis have been transferied from 
the Igneous rock to the sedimentary, perliaps through the medium 
of the vapours exhaled The breadth of the adinoie belt is as a rulo 
only a few inches or a foot or two 

I he vapours given off by intrusive igneous masses may contain 
substances which combine with the ingredients of the surrounding 
rocks and thus modify their composition Boron, fluorme and 
phosphorus are the principal elements which are transferred m tins 
way, and minerals such as tourmaline, topaz and mica are the 
charactenstic products in quart/ose or argillaceous rocks, while 
apatite, fluorspar, axinite, datolitc and cliondrodite arc commonest 
m limestones This is a form of pneumatolytic action (see Pneu- 

MATOLYSIS) 

Extreme cases of the mutual interaction of the intrusive rock 
with the masses invauied by it are provided by the fragments enclosed 
in the molten magma (known as xenohths) These arc often rounded 
and eroded, as if softened or partly fused and dissolved Sinular 
changes are found in the rocks of the aureole for a few feet or yards 
where m actual contact with the granite This belt of indurated 
homfelses often weithcrs much more slowly than the igneous rock, 
and stands out as a prominent, sharp edged ndge running round the 
granite margin 

Where sediments are dissolved in igneous rock we may expect to 
find modifications in the chemical composition and in the mineials 
produced on crystallization of the magma Some granites, for 
example, which contain many rounded, partly dissolved enclosures 
of slate are themselves full of corundum, andalusite, cordiente and 
otlier minerals which appear to indicate the effect of absorbed slate 
material Much discussion Eis taken place as to the importance of 
such processes m modifying the facies presented by igneous rocks 
Granites are alleged to have absorbed impure limestones and thus 
to be changed to diorites (Pyr6n^s) At the contact of the two 
rocks a narrow zone of dionto intervenes between the gramte and the 
limestone In tlus case an acid rock has become basic (or inter- 
mediate) in character, similarly, basic rocks — such as gabbro — arc 
said to become granitic where they have melted down large ouantitics 
of feldspathic quartzite On the other side it is argued that as 
precisely the same modifications of the igneous rocks are known to 
occur where these cxplaiiataons cannot possibly hold good — e g 
zones of dionte at the contact of granite witli quartzite or mica- 
schist —they are really due to chemical segregation or diltereiitiation 
m the magma and not to any admixture with foreign matenal 

Such modifications in the igneous rock at its contacts are often 
said to be endomorphic, while those which take place in the aureole 
or country rocks are cxomorphic 1 he endomorphic changes arc not> 
always strictly of the nature of contact alteration The commonest 
are the presence of a fine grained, sometimes glassy, chilled edge 
due to rapid solidification from sudden cooling of the magma 
The fine grained marginal facies is often porphyntic while the 
intenor of tlie mass is granular or eugranitic There is often a 
tendency to the development of special minerals m the edge of 
intrusive masses Some of these arise probably from absoiption 
of country rock, e g cordiente, andalusite iron oxides (in granite) 
At the same time there miy be a great abundance of angular or 
rounded enclosures, so that the marginal rock is brccciform Where 
granite penetrates gabbro the fragments of the latter are sometimes 
melted down and digested in the gramte till only the crystals of 
their augite or diallage are left (Skye) Granite margins are not 
always more basic than the average of the mass they may be ex 
ceedingly rich in quartz and at the same lime very coarse grained 
or pegmatitic This seems to arise from the production of fissures 
at the contact after the gramte has to a large extent solidified 
In these fissurds the pegmatiies are laid down by escaping vapours 
Metasomatic changes are especially common also m this situaticwi, 
and have often formed very valuable mineral deposits along igneous 
contacts There also pneumatolytic processes often concentrate 
their attack, sohorl^rock, greisen, topaz-rock and china-stone (or 
kaolimzed granite) are cnaractenstrc products, and the active 
vapours often transform the sediments around, forming schorl- 
schist, calc-silrcate rocks and senate schists 

Regional Metamorphiem second kind of metamorphism 
IS known as regional because it is not confined to narrow areas 
Uke coiitact metamorphism, but affects wide tracts of couwtry 
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Metamorphic rooks of this kind often cover a large part of a con- 
tment {e g the centre of Africa or Scaadmavia and Fmla;nd) Wbat» 
ever the causes be which produced it, they must have been of 
widespread operation and connected either with great geophysical 
processes or with defimte stages of the earth's development Where 
such rocks occur there is generally much evidence of earth move- 
ment accompanied by crushing and foldmg They arc very charac- 
teristic of the central axes of great mountain chains, especially 
when these have been denuded and their deejicr cores exposed* 
Most geologists bcUeve tliat this csonnexion is causal, holding that 
the contraction of the outer layers of the earth s crust, due to 
shrinkage of a nearly rigid shtil upon a coohng and contracting 
inttnor, has bent and folded the rocks, and at the same tunc h.is 
crushed and laxgtly recrystallized thena* According to this view 
regional metamorpmsm is the result of pressure and folding, henCe 
the name dynamo-fnetamorphihtn is frequently applied to it 

A great number of observations collected in all regions of the 
globe may be adduced m support of this hypothesis, fonnmg a mass 
of evidence so strong as to be almost o\ crwlidming I he structural 
features which prove that there has been great folding m these 
rocks arc accompanied by microscopic and hthological characters 
which demonstrate that extensive crushing has taken place 1 hrougk 
progressive stages a slate with fossils may be traced into a phyllite,. 
which becomes a mica schist, or, in places, a micaceous gneisa. 
At first the fossils are distoited or torn apart, but they disappear 
IS crystallization advances Limestones under great pressure 
flow almost hke plastic masses, losing their fossils and becommg 
ciystallmc Gnts, quartzites and granites show the effects of 
cruslimg m the pulverization of their minerals and the breaking 
down of their ongmai clastic or igneous textures, fine slabby my io- 
nites {q V ) and granulites being produced Moreover, the degree 
of metiimorphism in the rock can often be shown to correspond 
closely to the extent to which it has been folded and crushed 
Another argument in favour of dynamo metamorphism, which 
has been urged with much insistence by the extreme supporters 
of these theories, is the retention of original chemical characters in 
the metamorphic rocks borne of them bear unmistakably the 
stamp of sedimentary origin, e g the hmestones and marbles, 
quartzites, graphite-schists and aluinmous mica- schists Others 
liave the normal composition of granites, diontes, gabbros and other 
types of plutonic igneous rocks I his leads to the inference that 
these were originally normal sediments and mtrusives or lavas, 
and that their present crystalline state and foliated structure are 
the result of agencies wluch operated on them subeec^uently to 
their formation Where the degree of mctamorphism is ncyt too 
lugh, and the foldmg and dislocation not too complex, the sand!- 
stones, shales and limestones may be mapped out, and igneous 
bosses, dikes and sills, with their contact aureoles, veins, pegmatites 
and segregations, convincingly delineated on the maps Ihis 
shows that a whole complex or terrane, consisting of diverse petro- 
logical types of normal sediments and igneous rocks, may be con- 
verted by met imorplnsm into a groat scncs of gneisses and schists* 
Mthough recrystallizalion has been complete, the original rock 
masses still retain their identity m their new state 

The metamorphlism m a rock senes may be of nearly unifonn. 
intensity over a large area the sediments, for example, may have 
all their clastic and organic structures effaced, and in the igneous 
rocks the porphyntic, oplutic, j^aphic and other textures may 
have completely disappeared Ihis, liowever, is not always the 
case, especially when the metamorphism is not of very m tense 
degree Parts of the rock may retain original structures, while 
others arc typical crystalline schists and gneisses Kernels, lumps 
or phacoids of massive rock are often found embedded m schists, 
and it IS clear upon inspection that the phacoids represcaat the 
original state of the rock, whilo the schist is the effect of meta- 
morphism At other times a rock mass, such as an intrusive sill, 
is schistose at its edges and surrounded by schistose sediments, 
while near its centre it is almost entirely massive The hard 
Igneous rock has proved more rigid th in the soft and plastic sedi- 
ments in folding, the latter have yielded to the stresses, and 
internal movement has produced foliation The crystalhnc rock 
of the intrusive sheet has been strong enough to withstand the pres- 
sures and has folded like a iigid mass At the junctions the effect 
of differcmtial movement is shown by the presence of a belt of rock 
which often has a most jironounced sclustosity Some intrusive 
dikes show fohation especially marked along their edges, or they 
may be traversed by planes of movement, running obliquely or 
directly across them, and characterized by the development of 
very marked schistosity Exceedingly sudden transitions between 
normal igneous rocks and schists or gneisses have been diaenbed 
in sheared dikes A normal dolento, with ophitic structure and 
abundant augite, has been shown to pass m a few feet or mehes 
into an cpidiorite, where hornblende has replaced the pnmary 
augite, and lastly mto a perfectiy typical hornblende schist, com- 
pletely recrystallized with development of epidote, green horn- 
blende, spheno and other minerals of metamorphic faaes from the 
original constituents of the dolento Those phenomena are regarded 
as est ibhshmg that the rock had consohdated as a nonnal dolente 
before the processes which caused the metamorphism began to act; 
that theepe processes resulted in internal movement m the rock 
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mass along certain narrow belts, and that recry stallization was set 
up along with the development of schistose structure The operat- 
ing cause cannot have been anything but pressure, especially as 
the foliated rocks occur not infrequently in hnes of dislocation 
and shear, in other casts the foliated types are at the margins of 
the dike, and the transition from massive igneous rock to meta- 
morphic schist may take place within the space of one inch The 
best examples of phenomena of this order are those described by 
J J H leall from Scoune in the north-west of Scotland 

Wiere rocks of any kind are traversed by powerful dislocations 
or thrusts they often present a schistose facies in the immediate 
vicinity of the planes of movement In the Highlands of Scotland 
great thrusts occur, along which the rocks are displaced for 
distances which may be as much as ten miles and immediately 
adjoining these thrust-planes very perfect foliation is mduced in 
all kinds of rocks, sedimentary, igneous or metamorjihic, which 
have been involved m the movements The minute structure of 
these rocks is generally of the mylonitic, granuhtic or finely crushed 
type In the same way the serpentine of tlie Lizard in Cornwall 
passes mto fine talcose and tremohtic schists along narrow zones 
of displacement Many other examples of this might be cited 
from regions where folding and crushing liave taken place on a 
large scale As a rule, almost without exception, the foliation 
thus produced is parallel to the direction of movement m the rock 
masses 

In the mineral transformations which accompany metamorphism 
the operation of pressure is no less clearly indicated There arc, 
for example, three minerals wluch consist of silicate of alumina, 
VIZ andalusite, sillimanite and kyanite The last of these has the 
highest specific gravity In andalusite bearing rocks which have 
been sheared, with production of foliation, we sometimes find 
pseudomorphs of kyanite after andalusite, retiming the character- 
istic form of the original mineral Compression, it seems reasonable 
to suppose, would produce that one of the three crystalline silicates 
of alumina which has its molecules most closely packed, and con- 
sequently the highest specific gravity This explains the conversion 
of andalusite into kyanite Ihe pnneiple that substances tend to 
assume that mineral form which has the least molecular volume 
18 of Wide application among metamorphic rocks it has been 
calculated, for example, that when oh vine and anorthite feldspar 
are replaced by garnet (a change wluch takes place not infrequently 
when oasic igneous rocks are metamorphosed) tlie molecular volume 
of tlie mineral aggregate diminishes from 145 to 121 or about 17 % 
On the other hand, when garnet is fused it rccrystallizes as a mixture 
of oh vino and anorthite This has led to the generalization that 
all minerals foimed by the crystallization of a fused magma at 
high temperatures have a large molecular volume, while those 
which are produced m rocks at temperatures below their fusion 

E omts and under gieat pressures have smaller molecular volumes 
.oewinson Lessing pointed out that some minerals have a greater 
molecular volume than the oxides which enter into their composi- 
tion, in other minerals the reverse holds good The former group 
are, on the whole, characteristic of igneous rocks and products of 
contact alteration, both of which classes have been formed at high 
temperatures {e g wollastonitc, spinel, nephcline, leucite and 
andalusite) Ihe minerals of the second group are often of common 
occurrence in metamorphic schists and gneisses {e g staurolite, 
kyanite, hornblende, talc, epidote and garnet) Although there 
are exceptions to this rule, there can be no doubt that it expresses 
a generalization which is of great value in the study of mineral 
paragenesis 

fhe mineral changes are usually not of so simple a kind as those 
above enumerated Mutual interaction takes place between 
adjacent components of the rocks Titanifcrous iron oxides, for 
example, obtain silica and lime from such minerals as augitc or 
hme feldspar and sphene results Feldspar often breaks up mto 
epidote, quartz and albite the epidote obtains its iron from adjacent 
crystals of augite or hornblende Equations can be written to 
show the transformation of one rock to another, thus, diabase 
(labradonte, augite, ilmenitc) may be converted into amphibolite 
(acid plagioclase, hornblende, garnet, sphene and quartz) In this 
case, the molecular volumes are for diabase 671 and for amphi- 
bolite 635 6, indicating a diminution on metamoqihism Many 
striking illustrations of this principle have been adduced Caution, 
however, is required in applying it to concrete cases if it was 
always strictly correct the metamorphic rocks should have higher 
specific gravities than their representatives among sediments and 
Igneous rocks Very frequently this is not the case, and there 
must be some counteracting process at work We find this antago- 
mstic principle in the tendency for the mmerals of metamorpme 
rocks to contain water of combination, e g epidote, muscovite, 
chlorite, hornblende, talc This indicates Aat they were formed 
at comparatively low temperatures 

We amve then by many indcptndcnt lines of reasoning (strati- 
graphical, microscopical, chemical and mineralogical evidence being 
abundantly available) at the conclusion that pressure acting on 
sedimentary and igneous rocks at temperatures below their fusion 
points has been able to change them mto metamorphic rocks This 
18 tbe theory of dynamo-metamorphism, which has won acceptance 
from the majonty of geologists who have made the pedology of ^ 


metamorphic rocks their special study It has still, however, 
many incisive critics, and in recent years dissent has on the whole 
gained strength 

One of the pnncipal objections is that by these processes it is 
possible to destroy onginal structures and to break down the 
minerals of which a rock consists, but not to induce crystallization 
and build up rock structures of a new type It is pointed out that 
m many regions the rocks though intensely foldea are not highly 
metamorphic, in other places immense dislocations can be proved 
to exist, yet the rocks are only shghtly altered or are converted 
mto fine-grained mylomtes and not into typical schists and gneisses 
Conversely, it is argued, there are many distncts where meta- 
morphism is very mtense, yet evidence of folding and pressure is 
only slight It seems clesu: that another factor must be taken into 
account, and in all probabihty that factor is the action of water m 
rocks at a comparatively high temperature All rock masses 
contam interstitial water, and many also consist of minerals in 
some of which water exists in combination Hence all meta- 
morphism must be regarded as taking place m presence of water 
It IS almost equally certain that metamorphism must be accom- 
panied by a rise of temperature in nearly every case — in fact it is 
diffacult to imagine such a process going on without considerable 
heat Now heated water (or water vapour) is a most potent 
mintrahzer Crystals of quartz, for example, have been produceil 
m glass tubes containing a little water, heated in a furnace to a 
temperature of about 300® C 

Ihe huit required for the more intense stages of mctamorphism 
may be denved from more than one source Most regions ol gneiss 
and scliists contain igneous rocks in the form of great intrusive 
masses Ihese rocks themselves are frequently gneissosc, and the 
possibility must not be overlooked that they were injected into the 
older roeks at a time when folding was going on Ihe ineta- 
morphism would then be partly of the contact type and partly the 
effect of pressure and movement, pressure-con tact-metamorphism * 
The vapours already present would be augmented by those given 
out from the igneous rock, and intensely crystallme, foliated masses, 
often containing minerals found in contact zones (andalusite, 
cordiente, sillimanite, staurolite, &c ), would be produeed Cases 
are now known where it is in every way probable that the mcta- 
morphism IS the result of a combination of causes of this order 
Some of the Alpine schists which suiiound the central granite 
gneisses have been referred to this group 

Heat must also have been produced by the crushing of the renk 
components In many metamorphic rocks we find hard minerals 
possessing little cleavage (such as quartz) reduced to an exceedingly 
fine state of division, and it is clear that the stresses which have 
acted on regions of metamorphic locks are often so powerful that 
all the minerals may have been completely shattered The inter- 
stitial movement of the particles must also have generated he it 
1 here are no experimental data to enable us to say what rise of 
temperature may have been produced in this way, but wc cannot 
doubt that it was considerable If the crushing was slow the heat 
generated may have been conducted away to the surface almost as 
fast as it was produeed If the belt of crushing was narrow, heat 
would rapidly pass away into the colder rocks beyond This m ly 
explain why in some roeks there has been much grinding down but 
little crystallization Ihe heat also may be absorbed in promoting 
chemical combinations of the endotheimal type, but it is not hkely 
that much was used up in this way With rising temperature the 
rocks would become more plastic and fold more readily Thtn it 
the crushing and folding ceased, a long period would follow m which 
the temperature gradually fell The minerals would crystallize m 
larger grains after the well known law that the larger particles tend 
to grow at the expense of the smaller ones, and finely gr-inulitic 
aggregates would be replaced by mosaics of coarser structure If 
there has been a considerable rise of temperature we might expect 
analogies in structure and constitution between the folded rocks 
and those which come from a contact aureole, this has in fact been 
noted by many geologists 

Another factor which must have been of importance is the depth 
below the surface at which the rocks lay at the time when they were 
folded In the deeper zones the pressures must have been greater, 
and the escape of the heat generated must have been less rapid 
The uppermost members of a complex which was undergoing folding 
are under the lowest pressures are at the lowest temperatures and 
probably also contain most moisture Hence minerals such as 
epidote, chlorite, albite, sencite and carbonates, which are often 
produced by weathenng alone, might be expected to prevail In 
the deepest zones the temperature and pressure arc high from the 
first ana are increased by folding such minerals as biotite, augite, 
garnet, feldspar, sillimanite, kyanite and staurolite mi^ht be produced 
under these conditions The earth's crust might m this way be 
divided into bathymetnc zones, each of which was charactenzed 
by distinctive types of mineral paragenesis Some geologists ascribe 
the greatest importance to this conception, they establish two or 
three types of metamorphism, each of wwch belongs, in their opinion, 
to a definite horizon This is to some extent a resuscitation of the 
old idea, now discarded, that the Archean rocks are sediments of 
a peculiar kind formed only in the heated waters of the pnmal globe, 
the first deposits were laid down under great heat and pressure and 
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arc typical gneisses which may resemble igneous rocks, the schists 
of later ongm exhibit a progressive transition to normal sediments 
Without admitting that it is {X)ssible to classify metamorphic rocks 
according to the depth at which they were situated when meta- 
morphosed, we may admit that there is much reason to believe that 
the more intense stages of alteration characterize as a rule the rock 
m isses which were oldest or most deeply situated during the epoch 
of folding 

While rocks near tlie surface which aic under comparatively slight 
pressures yield to stress by fracturing, it is conceivable that at 
greater depths the minerals would become plastic and suffer deforma- 
tion without rupture For this zone of ^ flowage,'* as he terms it, 
van Hisc estimates a depth of not more than 12 kilometres, depend 
mg on many factors such as the strength of the rocks and nature of 
the imncrals concerned, the temperature, amount of moisture and 
rapidity of the deformation Between it and the zone of fracture, 
whicli lies above, a gradual transition must take place Doelter, 
on the other hind, believes that the depth at which plastic flow 
begins must be at least 35 kilometres, it is difficult to imagine that 
rocks which have been so profoundly buiied c«in now be exjxiscd at 
any part of the earth's surface 

In the attempt to explain the existence of laige masses of meta 
moiphic rocks which are perfectly foliated, but at the same time 
coarsely crystalline, and show no grinding down of their components, 
as might be expected on the hypothesis of pure dynamo-meta 
morphism, F Bcckc brought into pronunence another principle 
which may prove to be widely applicable Although known as 
Riecke's law, it was advanced many years ago by Sorby It enunci 
ates that when minerals arc subjected to unilateral pressure (acting 
in i definite direction and not like hydrostatic jiressure, equally m 
all directions) they tend to be dissolved on those sides which face 
the pressure, while the sides winch are not compressed tend to grow 
by additional deposit Minerals having platy or rod-bke foims will 
thus be protluced, all having a parallel orientation, and the rock 
ivill be schistose, with foliation corresponding in direction to the 
extension of the nnneral plates, and perpendicul ir to the sti esses 
uhich were m action The solvents which dissolve the mineral on 
one side and deposit it on the other side are the interstitial moisture 
ind vapours present m the rotk By this means schists and gneisses 
u 1)1 be produced, which arc perfectly foliated yet h xve their minerals 
homogeneous and uncr ashed Experimental data are at present 
wanting to show how far this principle is operative and what are its 
limits, but as a supplementary contribution to the thcoiy of dynamo 
metamorphisin it may prove to be of gieat importance This has 
been described as the development of schistosity by crystalliza- 
tion 

Moie interesting still are P Wcinsclunks thcoiKs of pressure 
crystallization and piezo crystallization (pn ssuic contact iclion) 
He adduces evidence to show that many gneisses are igneous rocks 
which were foliated from the first, and a hrge body of observations 
in m iny Eurojxjan countries confirms his statement In his opimon 
plutonie rocks crystallizing under certain conehtions of pressure 
necessarily assume i bandeel stiucture, and contain minerals which 
are not ide ntical with those of igneous rocks but with the comjionents 
of schists and gneisses In the surrounding rocks there is contact 
alteration but not of the ordinary type as the rcerystallizcd products 
also h ive a banding or foil ition owing to the pressure acting on them 
duiing metamorjilusm Bonney urged the hypothesis that many 
gneisses ire merely plutonie igneous rocks which exhibit a flow 
banding and an imperfect idiomorphism of their minerals owing to 
their having been injected in a half-solid state, the component 
crystals by mutual attrition assume rounded or lenticular forms 
Undoubtedly there is much tiuth in these hypotheses yet in both 
eases they seem to necessitate the presence of extraordinary earth 
pressures such as accompany mountain building We kne^w that 
heat gieatly increases the plasticity of rocks Assuming that 
intioisions take place during an epoch of earth movement, we may 
be certain that as solidification got s on the pressures will force 
the rock forwarel, and the structures mil be very different from 
those assumed by a rock which has crystallized in a condition of 
rest 

Lastly, there are many geologists who hold that certain kinds of 
gneiss arc due to the injection of plutonie igneous rocks as masses 
of all sizes into sedimentary schists formitig a melange The igneous 
rock veins the sediment in every direction, the veins are often 
exceedingly thin and nearly parallel or branch again and again 
In this way a banding or foliation is set up, and the mixed rock has 
the appearance of a gneiss In the sediment, intensely healed, new 
minerms are set up The igneous rock digests or absorbs the 
matcnals which it penetrates and it is often impossible to say what 
IS Igneous and what is sedimentary Acid intrusions may in this 
way break up and partly assimilate older basic rocks Very good 
examples of this process are known, and they may be much more 
comn^on than is at present suspected Conditions which favour 
assimilation at great depths are the enormous pressures and the high 
temperature of the earth's crust, the igneous rocks may also be 
mucm aliove their consolidation points It is quite reasonable to 
believe that at deep levels absorption of sediments by igneous masses 
goes on extensively, while in higher zones there js little or none of 
this action ‘ ( J S F ) 


BlCSTAMORPHOSlSi a term used m zoology m difierent 
senses by different authors, and sometimes in different senses 
by the same author E Korschelt and K Heider, m their 
work on the development of the Invertebrata, usually apply it 
to the whole of the larval development hor instance, m their 
account of the Bryozoa, they say (p 18, part 2, of the English 
translation) “ The metamorphosis of a Bryozoan larva comprises 
a more or less protracted free-swimmmg stage during which 
no perceptible advance is made m the development of the 
larva, and the subsequent somewhat complicated changes 
which bring about its transformation into the first primary 
zooid of the young Bryozoan colony Throughout their 
account of the Crustacea they use the word m the same sense, 
z ^ as apphed to the whole of the changes which the laiva 
undergoes in passmg mto the adult On the other hand, 
in their account of Mollusca they seem to restrict the term to 
the final change by which the larva passes into the idult form 
{op a/, part 4, p 14) h Balfour in his great work on Compara- 
tive Embryology seems to limit the word to a sudden change 
in the larval history For instance, he says The chief point 
j of interest in the al^ve development is the fact of the primitive 
i nauplius form becommg gradually converted without any 
sjiecial metamoiphosis mto the adult condition ” {Comparative 
Embryology, 1885, 1 463) “ By the free Cypris stage into 

which the larva next passes a very complete metamoiphosis 
has been effected ’’ {op at 1 490) “ Ihe change under- 

gone by the lad pole in its passage into the Jbrog is so con- 
siderable as to deserve the name of a metamorphosis ” 
{op at 11 137) hinally and most decisively he says m 

his general account of larvae “ In the larval type [of develop- 
ment] they arc born at an earlier stage of development, in a 
condition differing to a greater 01 less extent from the adult, 
and reach the adult state either by a serK^s of small steps or 
by a more or less considerable metamorphosis {op at 11 360) 
Here the term will be used m the sense of the last quota- 
tions from Balfour and will be regarded as applicable only 
to those cases of sudden and marked change which fre- 
quently occur at the end of the hrval period and sometimes 
at more or less frequent intervals during its course (Crustacea) 

Some authors (see H C Exonn, Tin er retch, MynajKxl i," Bd 5, 
Abth 2, p 113) have api)licd the term "metamorphosis only 
to those cases of 1 irval dcvcJojjmcnl m which the young leaves the 
egg with provisional organs which arc lost in the later development 
Such authors apply tlu term inamorphosis ' to cases in which 
the just-hatched >oung is without provisional organs but diiTers 
from the adult in size, and m the numlx r of segments and joints, &c 
Such writers apply the term ‘ cpimorphosis when there is merely 
an acquisition of sexual maturity and increase m size after birth 01 
hatching 

Ihe essential feature of metamorphosis is the sudden buisting 
into function of new organs, whether these organs suddenly 
arise or have been gradually formed, without becoming func- 
tional in preceding larval stages Another feature of it is the 
disappearance of organs which have been of use to the larva 
but which are not required at all or are not icquired m the 
same form in the new environment The term is only used 
in connexion witli larval development and is not applied to 
the sudden changes, due to a change of envaronmCnt {eg the 
passage of the mammalian embryo from the oviduct into the 
uterus), which sometimis occur in embryos Neither is it 
used m connexion with the sudden changes of conditions which 
occur at the birth 01 hatching of an embryo, although, especially 
m the case of birth, this event is frequently accompanied by 
profound morphological alteration 

The most familiar examples of metamorphosis are the abrupt 
changes which occur at the end of the larval history of the 
frog and of many insects In both these cases there is a sudden 
and great change of environment, there is a suddtn demand 
for new organs which would have been quite ust Ic^s m the old 
( nvironment, and organs which were of use m the old environ- 
ment and are of no use m the new have to be eliminated The 
two examples we have chosen have the advantage of showing 
us the two methods by which the crisis in the lifer-history is met 
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In the frog (fig i) the structural chaagee which ebtam full 
fruition at the metamorphosis take place gradually during the 
previous tadpole life They relate mainly to the alterations 
of the respiratory organs and vascular system which are required 
for the purely terrestnal life of the frog, and to the appearance of 
the paired limbs The changes m the respiratory and vascular 



After ifouckart and Nitcche a IVatKiia/cin^ by permisaion of T G FiNber fk Co 
Fig I — Drawings illustrating the metamorphosis of the frog {Rana 
tern pot art a) 

A, Side view of an 'vdvanced tadpole with well developed posterior 
limbs, the anterior limbs arc present but hidden beneath the 
operculum 

B, Ventral view of the same with operculum removed showing 
the anterior hmbs tn situ, the vential botly wall has also been 
removed and the heart (A/) and intestine exposed {br) GilK, 
(KL) spiracle 

C, A frog after the metamorphosis but before the absorption of 
the taiL 

organs are led up to in the tadpole, which during the greater 
part of its aquatic life is a truly amphibious animal, breathing 
by lungs as well as by gills, but a sudden change occurs in these 
organs at the metamorphosis The limbs which were slowly 
formed during tadpole life — the posterior pair visibly, the 
anterior under <over of the operculum (fig i, B) — are of no 
use to the tadpole and must constitute a pure burden to it The 
pnncipal events olf the metamorphosis are the sudden appear- 
ame of the anterior limbs, and the complete closure of the gill 
aperture (fig i, C) The appearance of the anterior limbs and 
the acquisition of functional importance by both pairs enable 
the frog to leave the water and pass on to the land to lead its 
terrestnal life The other larval organs, such as the gills and 
the tail, gradually shrink in size and ultimately vanish In the 
case of the gills this slirmkagc had begun before the meta- 
morphosis, but the tail shows no sign of diminution untii the 
frog 18 ready to pass on to the land 

The distinguishing feature of this type of metamorphosis 
IS that the animal is burdened for a certain penod, both before 
and after, with organs which are useless to it In the next type, 
which IS exemplified by the metabolous Insecta, this occurs to a 
much smaller extent, although the changes of habitat and the cor- 
responding changes of structure are more remarkable In insecta 
the change is usually from a terrestrial or aquatic habitat to 
an aenal one. The larva of a butterfly is a wonn-like organism 
which creeps on and voraciously devours the foliage of certain 
plants (fig 2, C) During its hfe it undergoes much growth, 
but no important change ux structure When it leaves the egg 


It IS adapted to live and feed on a particular species of plant, 
on or near which the eggs are deposited by the parent butterfly 
It has powerful biting jaws by which it procures its vegetable 
food The adult, on 
the other hand, is a 
winged creature which 
also lives on plants but 
in quite a different way 
to the larva (fig 2, A) 

It flies from plant to 
plant and obtains its 
tood by sucking the 
juices of flowers and 
other parts The power- 
ful mandibles of the 
larva have disappeared 
and in their place we 
find a suctorial proboscis 
formed by the first 
maxillae [fig 2, A (4)] 

Between the larva and 
the adult insect there 
IS intci posed a resting 
stage, the so-called pupa 
(fig 2, B), during which 
no food IS taken, but very 
important changes of 
structure occur These 
changes consist of two 
processes (i) histolysis, 
by which most of tlie 
larval organs are de- 
stroyed by the action of 
phagO(ytes, and (2) his- 
togenesis, by which the 
corresponding organs of 
the imago are developed 
from the imaginal disks 
The imagmal disks ap- 
pear to arise m tlie embryo in which they develop, some of 
them from the epiblast and some from tlie hypoblast They 
persist practically unchanged through larval life and become 
active as centres of growth in the pupa The pupal stage 
m such a metamorphosis may be compared to a second 
embryonic stage in which the organs ol the adult assume 
their final shape In tins kind of metamorphosis the larval 
organs are entirely got rid of in the pupal stage, during which 
the insect is as a rule incapable of locomotion and takes no food , 
and the new formation of organs — especially those of locomotion 
and alimentation — which is necessitated by the totally different 
habits of the larva and mature insect, is also accomplished 
at the same period, largely, no doubt, at the expense of the 
matenal afforded by the disrupted larval organs Ihe larva 
itself does not form any of these organs and carry them about 
during Its active life, though it does possess the very minute 
tentres of growth known as die imagiiul disks which burst 
into ac tivity after the larval life is over It must not be sup- 
posed that in all insects in which the sexual animal has a different 
habitat from the young form, there is a metamorphosis of 
tlie kind just described In tlie may-flies and dragon-flies, 
in which the larva is aquatic, the change is prepared for some 
time before the actual metamorphosis, the organs which are 
necessary for the aerial existence being gradually acquired 
during larval life In such cases, the metamorphosis belongs 
to our first type and consists of the act by which the organs 
previously and gradually acquired suddenly become functional. 
We have now consid^ed in detail two typical cases of meta- 
morphosis In the first the change is gr^ually led up to and 
the larva is burdened, in its later stages at least, with organs 
which are of no use to it and only b^mc functional at the 
metamorphosis In the other, the change is hot led up to It 
IS sudden, and a kind of second embryonic period 15 established 
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Fig 2 — Ihrce stages in the hfe- 
history of the cabbage butterfly, Piens 
bra^stcacy L 

A, Imago (female), side view 

B, Pupa fixed by a cord acpiss the 
middle of the body and by the tail 

C, Caterjiillar 

(1) forewing, (5) thoracic legs, 

(2) antenna, (6) hind wing, 

(31 labial palp, (71 the head, 

(4) first maxilla, (8) the thorax, 

(9) the abdomen, some of the segments 

of which in the caterpillar carry a pair 
of proltgs (10) 
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to enable the important and far-reachmg transformation to be 
accomplished^ It ib clear that the two kinds of metamcurphosis 



Fig 3- 


-Drawmgs showing various stages m the larval history of 
Pfftaeus 


A, Nauphus larva, dorsal view^ showing tho three pairs of 
appendages and the simple median eye 

B, Brotozoaea larva, dorsal view, the rudiments of the paired eyes 
are visible through the cuticle, by which the rudiments of the 
maxillae are still covered 

C, Older Protoroaea, dorsal view, the six posterior thoracic 
segments are distmct, but the five abdominal segments are stiU 
hiaden beneath the skin 

D, Zoaea larva, ventral view, with the rudiments of the thoracic 
limbs and the appendages of the sixth abdominal segment 

E, Mysis stage, side view, the thoracic and abdominal appendages 
have been developed 


first antenna, 
second „ 
mandible , 
first maxilla, 
second 

first maxilhped, 
second „ 
third ,, 


(9j thorax, 

10) abdomen, 

11) hver, 

{12) frontal sense organ, just be- 
hind which are the com- 
pound eyes, 

<ai) to (a6) the six abdominal 
appendages 


only differ m degree and that no Ime can be drawn between 
them 

In the Crustacea^ as has already been pointed out, many 
authors apply the term metamorphosis to the whole larval 
development, which consists of a senes of changes leading to 
the adult form But this is m our opinion an incorrect use of 
the word The typical larval development of a Crustacean 
consists of a series of small metamorphoses At each moult 
new organs which have been developed smce the precedmg 
moult become manifest and some of them functional For 
instance, the prawn Pcnaeus leaves the egg as a nauphus larva 
(fig 3, A) It issues from the first moult as a metanauplius 
which has a forked tail, a beginning of the cephalo- thoracic 
shield, and a large helmet-shaped upper lip It also possesses 
stump-like rudiments of the maxillae and two anterior pairs of 
maxillipieds After the next moult it is known as a protozoaea 
(fig 3, B), m which a cephalo-thoracic shield is well developed, 
the posterior part of the body is prolonged into a tail, in the 
anterior part of which the thoracic segments are obscurely 
indicated, and the four pairs of stump-like rudiments have 
become functional appendages [fig 3, B (4), (5), (6), (7)] This 
passes into a later protozoaea stage (C) in whu h the rudiments 
of the compound eyes and of the abdommal segments are 
visible beneath the cuticle and in which certain functional 
( hanges (jointing, &c ) have appeared in the limbs This is 
succeeded by the zoaea stage (fig 3, D), charactenzed by the 
stalked and functional condition of the eyes, the mcreased 
size of the abdominal segments, and the appearance of appen- 
dages on the sixth of them, the increase of size m the third pair 
of maxillipeds (8) which had appeared as small rudiments m 
the preceding stage, and the appearance of the five pairs of 
posterior thoracic limbs as small biramous appendages The 
zoaea stage is followed by the mysis stage (fig 3, E) in which 
the thoracic feet are biramous, as m Mysis From this the adult 
form proceeds llie transformation is more gradual than 
would be gathered from this short description, b^ause moults 
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Fig 4 — Nauphus of Balanus 
balanotdes 


A, As just hatched 

B, After the first moult 

(1) first pair of nauphus ap- 

pendages , 

(2) second ,, „ 

(i) third 

{4) upper Up, 

(5) frontal sense organ 



After C Claus Untersuch zur Er/brschung 
Crust act en stems 

Fig 5 — Metanauplius larva of BaU 
anus (Naples), immediately pre- 
ceding tlie Cypris larva, ventral 
view^ The six pairs of biramous 
appendages of the Cypris stage 
are visible beneath the cuticle 
rhe median simple eye and the 
compound eye are both visible* 

fi> first antenna, 

(2) second „ 

(3) mandibles, 

(4! rudiment of the maxilla, 

(5) first pair of biramous limbs, 

(6) sixth „ „ 

(7) upper hp, 

(8) frontal sense organs. 


occur during the later stages from each of which the larva 
comes with some slight transformation 

In the life-history of a typical Cimpede there may be said 
to be two distinct metamorphoses, with gradual developmental 
stages taking place between them The animal is hatched 
as a nauphus Tins undergoes a senes of moults during which 
increase in size and slight changes in form occur (fig 4, A, B) 
At the last of them several organs characteristic of the second 
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or Cypns stage are discernible [fig 5 (5)^ (6)] beneath the cuticle 
When this is moulted the free-swimming cypns larva is liberated 
with its SIX pairs of biramous thoracic legs, its bivalve shell, 
and its paired compound eyes (fig 6) This is the first metamor- 
phosis After a certain period of free life the Cypns larva 
attaches itself by its anterior antennae to some foreign object 
and enters upon the pupal stage (fig 7) During this the larva 
takes no food and ceases to move, and undergoes important 
changes of structure and form beneath the larval cuticle, 
which invests it like a pupal case These changes lead to the 
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I IG 6 — Cypns larva of hep as 
fasctculans 
(i) first antenna, 

(2S compound eye, 

(3) sunple eye, 

(4) biramous appeudag 
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Fig 7 — l^upa of Lepas pectinata 
m optical section 
(i^ first antenna , (6) tcrguni, 

(2) compound (7) biramous 

eye , feet , 

(3) liver, (8) caritia, 

(4) simple eye, (9) cement 

{5) scutum, gland 


attainment of the adult form and structure When they are 
completed the cuticle, including the shell-valves, is cast off 
and the young cirfiped emerges This is the second and final 
metamorphosis, which resembles in its mam features the meta- 
morphosis of the metabolous Insecta 

Metamorphosis occurs in most groups of the animal kingdom 
It IS generally found in attached organibms, for those nearly ihvays 
have free swimming larvae and the metamorphosis occui s when 
the change of habit is etfccted For the details of the process the 
reader is referred to systematic works on zoology Here only the 
most striking instances of it can be mentioned It occuis in a 
remarkable form in some sponges, m which at the metamorphosis 
the larval epidermis, which acts as a locomotive organ, is said to 
become transformed into the collared flagelUtcd cells of thi canal 
system, the adult epidermis being a new formation It occurs in 
the Polyzoa, and is, in some of these, characterized by an almost 
complete disruption of the larval oigans and a subsequent new 
formation of the organs of the adult I he metamorphosis in such 
cases belongs to our second type the new organs being new foima- 
tions at the metamorphosis and not developed from rudiments 
which make their appearance in the e<irlicr larval history In 
PhoYoms the metamorjihosis of the larva (Actinotrocha), which 
exrcurs on fixation, is gradually led up to, but the mode of destruc- 
tion of some of the larval organs is peculiar, the brain and sense 
organs of the larva pass into the stomach and are digested In the 
Tunicata, in which fixation of the free larva is effected by the head 
as in Cimpcdia and some, if not all, Polyzoa, the metamorphosis 
occurs entirely after fixation as a lapid senes of developmental 
changes which occur ad hoc and are not 
prepared for by preceding changes In Am 
phioxus there is no metamorphosis though 
tlic larval change s are most remarkable and 
extensive, but the larval life is a long one 
and the development vciy gradual, the new 
organs coming into function as soon as they 
are formed 

In most Mollusca there is also a prolonged 
and important larval life, marked by very 
interesting stages of structure (tiochosphere, 
veligcr, 6cc ) , but it is not usual to speak of a 
metamorphosis for the changes are gradual, 
each organ developing with great rapidity 
and coimng into function at once In certain 
forms, however, a metamorphosis occurs, e g 
in the glochidiiim laiva of Anodonta, which 
embe ds itself in the skin of a fish and there 
metamorphoses into the adult 
Fig 8 — A ventral In the h chmodermata there is a particular 
view of a bipinnana stage m the larval history, when the ciliary 
carrying the body of locomotive apparatus breaks up and is ab- 
young star-fish sorbed and tne animal takes to its creeping 
adult life This metamorphosis is gradually 
IMI^red for in the precedent larval development by changes 
ultimately lead to the complete establishment of the adult 
tadial symmetry The metamorphosis belon therefore to our first 



type, but it IS remarkable for the heavy burden of adult structures 
which the larva, in its later stages at least, canies about (fig 8) 
The adult body is, in the mam, fashioned out of the larval body, 
and it takes over most of the organs of the latter, but as a rule 
the adult mouth, oesophagus and anus are new formations, and 
the central nervous system of the larva when present shares the 
fate of the larval locomotory apparatus In Asteroids and Cnnoids 
the metamorohosis is accompanied by fixation to foreign objects, 
the fixation ^ing effected as m Cimpedes by the preoral lobe 

In the Vertebrata a metamorphosis occurs in the lamprey and 
the Amphibia The metamorphosis of the lamprey is peculiar 
It lives for three or four years as a sexless larva, known as the ammo- 
cocte It then qmte rajudly (m three 01 four days) undergoes a 
senes of changes and becomes converted into the adult The 
metamorphosis affects the alimentary canal, the eyes, the respiratory 
apparatus and other organs, and especially the reproductive organs, 
which become mature I he adult fives for a few months only, 
i spawning soon after the metamorphosis This metamorphosis 
belongs to our second type, but there does not appear to be any 
resting stage during the few days in which it is enected In the 
Amphibia the metamorphosis is fairly cxemjilified by that of the 
frog In many fishes there is a considerable larval development, 
but this IS perfectly gradual and there docs not appear to be any- 
thing of the nature of a metamorphosis. 

In most cases of metamorphosis those organs of the larva, which 
au lound also in the adult, peisist through the transformation, 
undergoing merely the ordinary modifications of development 
But it sometimes happens that such organs are completely destroyed 
and rebuilt dining the mctamorjihosis This is conspicuously the 
case in the metabolous Insccta, in some of which all the internal 
organs undergo disruption ind are reformed It happens also in 
those ncmertinc worms which develoj) by a larva, in these the larval 
epidermis is t ist off, a new one having been foimed It is possible 
that the same phenomenon oceuis 111 sponges In most Eehino 
derms a similar phenomenon is observed with regard to the ocso 
j)hagus and the mouth and anus The probable explanation of this 
remarkable phenomenon would appear to be that in certain cases 
the larval organs become so highly specialized in connexion with the 
larvil life thit they arc unable to undergo further change new 
foimition IS thercfoie necessary Ihe phenomenon is one of con 
sidcrable interest, for it is found in the case of the blastopore in 
cases m which there is no mctamor]:)hosis, ‘-ometimes even in embry- 
onic development There can be little doubt that the mouth aiifl 
anus arc both genetically connected with the earlier blastopore and 
that the blastopon is homologous in most anim ils and yet how 
seldom does the bl istopore become transformed into the adult 
openings and how vanous is its fate Ihe hypothesis suggested 
aoovc applies comj^letdy to this behaviour of the blastopore that 
IS to say, it is suggested that the primitive mouth or blastopore 
becomes, or has become m some vanished larvU history, so highly 
specialized 111 connexion with larval needs that it is unable to give 
use to both mouth and anus, and m some cases to either (A Se *) 

METAPHOR (Gi /xereie^opet, transfer of sense, from fitTa<pipuv, 
to tarry over), a figure of speech, whieh consists m the trans- 
ference to one object of an attribute or name which strictly 
and literally is not applicable to it, but only figuratively and 
by analogy It is thus in essence an emphatic comparison, 
which if expressed formally is a ‘‘simile” (Lat simtlts, like), 
thus It IS a metaphorical expression to speak of a ship ploughing 
her way through the waves, but a simile when it takes the 
form of “ the ship, like a plough, moves,” &c The “ simple ” 
metaphor, such as the instance given, becomes the “ continued ” 
metaphor when the analogy or similitude is worked out in a 
series of phrases and expressions based on the primary metaphor. 
It IS m such “continued metaphors” that the solecism of 
“ mixed ” metaphors is likely to occur 

METAPHYSICS, or Metaphysic (from Gr fxerd, after, c^uo-ixa, 
things of nature, t c the natural universe), the accepted 

name of one of the four great departments of philosophy (qv) 
The term was first applied to one of the treatises of Aristotle 
on the basis of the arrangement of the Aristotelian canon made 
by Andronicus of Rhodes, in which it was placed “ after the 
physical treatises ” with the description ra /xcra tcl Kpva-LKd, The 
term was used not in the modern sense of above or transcending 
nature (a sense which fxerd cannot bear), but simply to convey 
the idea that the treatise so-called comes “ after ” the physical 
treatises ^ It is therefore nothing more than a literary accident 
that the term has been applied to that department or disciplme 
of philosophy which deals with first principles Aristotle 
himself described the subject matter of the treatise as “ First 

^ On the true order of the Aristotelian treatises see Aristotle 
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Philosophy ’’ or Theology>’’ which deals with being as being 
{Metaph V l , larlv rts ^ ^cwpct to hv fj ov Kal ra 

Towy hrdpxovra Ka$* avro) From this phrase is derived the 
later term “Ontology” (gv) The misapprehension of the 
significance of fxtrd led to various mistaken uses of the term 
“ metaphysics/^ e g for that which is concerned with the 
supernatural, not only by the schoolmen but even as late as 
17th-century English writers, and within narroiver limits the 
term has been dangerously ambiguous even in the hands of 
modem philosophers (see below) In the widest sense it may 
include both the “ first philosophy ” of Aristotle, and the theory 
of knowledge (in what sense can there be true knowledge ?), 
/ e both ontology and epistemology (q v ), and this is perhaps 
the most convenient use of the term, Kant, on the other hand, 
would represent metaphysics as being “ nothing more than the 
inventory of all that is given us by pure reason, systematically 
arranged ” (i e epistemology) The earliest “ metaphysicians ” 
concerned themselves with th6 nature of being (ontology), 
seeking for the unity which they postulated behind the multi- 
plicity of phenomena (see Ionian School of Philosophy and 
articles on the separate thmkers), later thinkers tended to 
inquire rather into the nature of knowledge as the necessary 
pre-requisite of ontological investigation The extent to which 
these two attitudes have been combined or separated is discussed 
in the ensuing article which deals with the various schools 
of modern metaphysics in relation to the prmciples of the 
Aristotelian “ first philosophy ” ^ (x ) 

I —'fHF SCIENCL of BeiNC 

Side by side with psychology, the science of mind, and with 
logic, the science of reasoning, metaphysics is tending gradually 
to reassert its ancient Aristotelian position as the science of 
being in general Not long ago, in England at all events, 
metaphysics was merged in psychology But with the decline 
of dogmatic belief and the spread of religious doubt — as th( 
special sciences also grow more general, and the natural s( lences 
become more speculative about matter and force, evolution and 
teleology— men begin to wonder again about the nature and 
origin of things, just as it was the decay of polytheism in Greek 
religion and his own discoveries in natural science which impelled 
Aristotle to metaphysical questions There is, however, a 
certain difference in the way of approaching things Aristotle 
emphasized being as being, without always sufficiently asking 
whether the things whose existence he asserted are really 
knowablc We, on the contrary, mainly through the influence 
of Descartes, rather ask what are the things we know, and there- 
fore, some more and some less, come to connect ontology with 
epistemology, and in comequcnce come to treat metaphysics in 
relation to psychology and logic, from which epistemology is an 
offshoot 

To this pressing question then— What is the world as we know 
rt ?“ three kinds of definite answers are returned those of 
materialism, idealism and realism, according to the emphasis 
laid by metaphysicians on body, on mind, or on both Meia^ 
physical matenahsm is the view that everything known is body 
or matter, but while according to ancient materialists soul is 
only another body, according to modern materialists mind with- 
out soul is only an attribute or function of body Metaphysical 
tdtahsm is the view that everything known is mind, or some 
mental state or other, which some idealists suppose to require 
a substantial soul, others not, while all agree that body has no 
different being apart from mind Metaphysical realism is the 
intermediate view that everything known is either body or soul, 
neither of which alone exhausts the universe of being Aristotle, 
the founder of metaphysics as a distinct science, was also the 
founder of metaphysical realism, and still remains its mam 
authority His view was that all things are substances, in the 
sense of distinct individuals, each of which has a being of its 

1 The article is supplemented hy e g Idealism, Pragmatism, 
Relativity of Knowledge, while separate discussions of ancient 
and medieval philosophers will be found in biographical articles 
and articles on the chief philosoplucal schools, e g Scholasticism , 
Neoplatonism 
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own different from any other, whereas an attribute has only the 
being of Its substance {Met Z 1-3, Post An 1 4), that bodies 
in nature are obviously natural substances, and as obviously 
not the only kind of substance, and that there is supernatural 
substance, eg God, who is an eternal, perfect, living being, 
thinking, but without matter, and therefore not a body 

At the present day realism is despised on the ground that its 
differentiation of body and soul, natural and supernatural. 
Ignores the unity of being Indeed, in order to oppose this unity 
of being to the realistic duality, both materialtsts and idealists 
describe themselves as monists, and call realists dualists by way 
of disparagement But we cannot classify metaphysics by the 
antithesis of monism and dualism without making confusion 
worse confounded Not to mention that it has led to another 
variety, calling itself pluralism, it confuses materialism and 
idealism Extremes meet, and those who believe only m body 
and those who believe only in mind, hav^e an equal right to the 
equivocal term “ monist ” Moreover, there is no real opposition 
between monism and dualism, for there can very well be one 
kind of being, w ilhout being all body or all soul , and as a matter 
of fact, Aristotelian realism is both a monism of substance and a 
dualism of body and soul 

It IS m any case unfair to decide (juestions by disparaging 
terms, and to argue as if the w^hole choice were between material- 
istic or idealistic monism, leaving realism out of court In this 
case it wT)uld also hide the truth of things, which requires two 
diffennt kinds of substance, body and soul Ihe strength of 
materialism consists m recognizing nature without explaining 
It away, its weakness m its uttei inability to explain conscious- 
ness either in its nature or in its origin On the other hand, it 
IS the viitue of idealism to emphasize the fact of consciousness, 
but Its vice to exaggerate it, with the consequence of resorting 
to every kind of paradox to deny the obvious and get nd ot 
bodies There are m reality two species of substances, or 
entirely distinct things, those which are impenetrably resisting, 
and those whuh are conscious substances, and it is impossible 
to reduce liodies and souls to one another, because resistance 
is incompatible with the attributes of spirit, and conscious- 
ness inexplicable by the attributes of body So far true 
metaphysics is a dualism of body and soul But this very 
dualism IS also monism both bodies and souls are substances, 
as Aristotle said, and we can go farther than Aristotle Men 
are apt lO dwell too much on the co-existence and too little on 
the me lusiv eness of substances Ihe fact is that many sub- 
stances are often in one, eg many bodies in the one body, and 
both body and soul in the one substance, of man vSo far true 
metaphysics is a monism of substance, in the sense tliat all 
things aie substances and that all substances, however different, 
are members of one substance, the whole universe of body and 
spirit In this case me taphysics generally will have to recognize 
three monisms, a materialistic monism of body, an idealistic 
monism of soul, and a lealistic monism of substance, which is 
also a dualism of substances But a term so equivocal, leading 
to an antithesis so misleading as that between monism and 
dualism, can never represent the real difference between meta- 
physical schools We shall return, then, to the clearer and more 
authoritative division, and proceed to discuss materialism, 
idealism and realism in their order 

2 — Materialism 

I Materialism Proper Materialism in Its 'modem sense is 
the view that all we know is body, of which mind is an attribute 
or function Several causes, beginning towards the end of 
the 18th century, gradually led up to the materialism of Mole- 
schott, Vogt and Buchner, which flourished in the middle of the 
19th century The first cause was the rapid progress of natural 
science, e g the chemistry of I^avoisier, the zoology of I amarck, 
the astronomy of Laplace, and the geology of Tyell These 
advances m natural science, which pointed to a unity and gradual 
evolution in nature, were accompanied by a growth in commerce, 
manufactures and industrialism , the same kind of spirit showed 
itself m the revolutionary upheaval of 1848, and m the mate- 
rialistic publications which immediately follo’^ed, while these 
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publications have reacted on the industrial socialism of our own 
time Meanwhile, philosophic forces to counteract materialism 
were weak Realism was at a low ebb Idealism was receding 
for the moment Hegelianism had made itself unpopular, and 
Its confusion of God, nature and man had led to differences 
within the school itself (see Hfcel) 

These causes, scientific, industrial and philosophical, led to 
the domination of materialism m the middle of the 19th century 
in Germany, or rather to its revival, for m its mam position, 
that matter and motion are everything and eternal, it was a 
repetition of the materialism of the i8th centufy in France 
Thus Karl Christoph Vogt {qv) repeated the saying of the Frenc h 
physician Cabanis, “ The brain is determined to thought as the 
stomach is to digestion, or the Imr to the secretion of bile,'’ 
m the form, Thought stands in the same relation to the brain 
as the bile to the liver or the uime to the kidneys ” But the 
new materialism was not mere repetition J Moleschott 
(i822“i 893) made a diligent use of the science of his day in his 
Kmslauf des Lebens (1852) Starting from Lavoisier’s dis- 
covenes, he held that life is metabolism, a perpetual circulation 
of matter from the inorganic to the organic world, 
o esc ot ^ again, and he urged this metabolism against 

the hypothesis of vital force Aristotle had imputed to all 
living beings a soul, though to plants only in the sense of a 
vegetative, not a sensitive, activity, and m Moleschott’s time 
many scientific men still accepted some sort of vital principle, 
not exactly soul, yet over and above bodily forces m organisms 
Moleschott, like Lotze, not only resisted the whole hypothesis 
of a vital prm( iple, but also, on the basis of Lavoisier’s discovery 
that respiration is combustion, argued that the heat so produced 
IS the only force developed in the organism, and that matter 
therefore rules man He put the whole materialistic view of 
the world mto the following form Without matter no fone, 
without force no matter L Buchner (qv) himself said that he 
owed to Moleschott the first impulse to composing his important 
Bit h er Kraft und Staff (185 s), which became a kind of 

textbook of materialism Passing from Moleschott 
to LyelPs view of the evolution of the earth^s crust and later 
to Darwin’s theory of natural selection and environment, he 
reached the general inference that, not God but evolution of 
matter, is the cause of the order of the world , that life is a com- 
bination of matter which in favourable circumstances is spon- 
taneously generated , that there is no vital principle, because all 
forces, non-vital and vital, are movements, that movement 
and evolution proceed from life to consciousness, that it is 
foolish for man to believe that the earth was made for him, m 
the face of the difficulties he encounters m inhabiting it, that 
there is no God, no final cause, no immortality, no freedom, no 
substance of the soul, and that mind, like light or heat, electri- 
city ot magnetism, or any other physical fact, is a movement 
of matter Sometimes he spoke of mind as an effect of matter, 
but, though his expressions may be careless, nothing is to be 
made of the difference, for he called it movement and effect 
indifferently in the same context His definitely expressed 
view was that psychical activity is “ nothing but a radiation 
through the cells of the grey substance of the bram of a motion 
set up by external stimuli ” 

E Haeckel belongs to a slightly later time than the materi- 
alists hitherto mentioned His book Die Weltrathsel (Eng trans 
HaecM M‘Cabe, The Riddle of the Universe) identifies 

* substance with body Starting like his predecessors 

with the indestructibility of matter, Haeckel makes more than 
they do of the conservation of energy, and merges the persistence 
of matter and energy m one universal law of substance, which, 
on the ground that body is subject to eternal transformation, 
is also the universal law of evolution His strong point consists 
in inferring the fact of evolution of some sort from the considera- 
tion of the evidence of comparative anatomy, palaeontology and 
embryology On the strength of the consilience of arguments 
for evolution in tJae organic world, he carries back the process 
m the whole world, until he comes to a cosmology which recalls 
the rash hypotheses pf the Presocratics. 


He supposes that all organisms have developed from the simple 
cell, and that this has its origin by spontaneous generation, to 
explain which he propounds the ‘ carbon theory,'" that protoplasm 
comes from inorganic carbonates He not only agrees with Laplace 
and Lycll alxiut the evolution of the solar system, but also supposes 
that the affinities, pointed out by Lothar Moyer and Menaeleeff, 
between groups ol chemical elements prove an evolution of thuse 
elements from a primitive matter (prothyl) consisting of homogeneous 
atoms These, however, are not ultimate enough for him he thinks 
that everything, ponderable and impondorablc or other, is evolved 
from a primitive substance, which condenses first into centres of 
condensation (pyknatoms) , and then into masses, winch when they 
exceed the mean consistency become ponderables, and when they fall 
below it become imponderables Here he stops according to him 
substance is eternal and eternally subject to the law of substance, 
and God is the eternal force or energy of substance What, then, is 
the origin of mind or soul ? Ilacckel answers that it has no origin, 
beeiuse sensation is an inherent property of all substance He 
supposes that aesthesis and tropests, as rudimentary sensation and 
will, are the very causes of condensation that they belong to 
py knatoms, to ponderables and imponderables, to chemical atoms 
and molecule s Hence, when he returns to organisms, it does not sur- 
prise us that he assigns to ova and spermatozoa cell-souls, to the 
un])rcgnated ovum germ soul, to plants tissue souls, to animals 
nerve-souls or that he regards man's body and soul as born together 
in the impregnated ovum, and gradually evolved from the bodies 
and souls of lower animals It appears to his imagination that the 
affimty of two atoms of hydrogen to one of oxygen, the attraction 
of the spermatozoon to the ovum, and the elective affinity of a 
pair of lovers are all alike due to sensation and will 

But has Haeckel solved the problems of mind ? When he 
applies sensation and will to nature, and through plants to the 
lowest animals, he considers their sensation and will to be 
rudimentary and unconscious Consciousness, according to 
his own admission, is not found even in all animals, although it 
IS present not only m the highest vertebrates — men, mammals, 
birds — but also in ants, spiders, the higher crabs and molluscs 
He holds indeed that, in accordance with the law of substance, 
consciousness must be evolved from unconsciousness with the 
develdpmcnt of sense organs and a central nervous organ 
At the same time he admits, firstly, that to mark the barrier 
between unconscious and conscious is difficult, secondly, that 
it IS impossible to trace the first beginning of consciousness m 
the lower animals, and, thirdly, that “ however certain we are 
of the fact of this natural evolution of consciousness, we are, 
unfortunately, not yet in a position to enter more deeply into 
the question ” (Riddle of the V inverse, 191) Thus in presence 
of the problem which is the crux of materialism, the origin of 
consciousness, he first propounds a gratuitous hypothesis that 
everything has mind, and then gives up the origin of conscious 
mind after all He is certain, however, that the law of substance 
somehow proves that conscious soul is a mere function of brain, 
that soul IS a function of all substances, and that God is the 
force or energy, or soul or spirit, of nature He, m fact, returns 
to ancient hylozoism (q v ), which has tended to revive from time 
to time in the history of thought He believes that mind and 
soul are inherent attributes of all bodies Curiously enough, 
he supposes that by making mind a universal attribute of matter 
he has made his philosophy not materialism, but monism It is 
really both monistic, because it reduces substance to one kind, 
materialistic, because it identifies that one kind of substance 
with body or matter, and reduces mind to an attribute of matter 
It makes no difference to attribute mind to all matter, 
so long as it is attributed as an attribute It is at least as 
materialistic to say that unconsaous mind is an attribute of 
nature as to say that conscious mind is an attribute of brain, 
and this is the position of Haeckel Materialists seem to dread 
the word “ materialism Buchner also entreats us “ to aban- 
don the word * materialism,’ to which (it is not clear why) a 
certain scientific odium attaches, and substitute ‘ monism ’ for 
It ” (Last Words on Materialism, 273) His reason, however, is 
different it is that a philosophy, not of matter as such, but of 
the unity of fotce and, matter, is not materialism But if a 
philosophy makes force an attribute of matter only, as his does, 
it will recognize nothing but matter possessing force, and will 
therefore be materialism as well as monism, and m short material- 
istic monism The point is that neither Biichner nor Haeckel 
could on their assumptions recognize any force but force of 
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body, or any mind but mind of body, or any distinct thing or 
substance except body Ihis is materidlism 

2 Materialistic Tendencies — Besides these direct instances 
of materialism, there are philosophers to whom the scienlihi 
tendencies of the age have given a materialistic tendency In 
Germany, for example, Eugen Duhring {qv) was a realist, 
whose intention is to prove against Kant a knowledge of the 
thing in Itself by attributing time, spa( e and categories generally 
to the real world But, under the influence of Trendelcnburg^s 
attempt to reconcile thought and being by assigning motion to 
both, his WirkUchkettsphilosophiej in a similar effort after a unity 
of being, lands him m the contention that matter is absolute 
being, the support of all reality underl>ing all bodily and mental 
states So Avenarius (qv) was no materialist, but only an 
empiricist anxious to reclaim man’s natural view of the world 
from philosophic incrustations, yet when his Emptrwkrihasmus 
ends m nothing but environment, nervous system, and state- 
ments dependent on them, without soul, though within experi- 
ence, he comes near to materialism, as Wundt has remarked 
In France, again, positivism is not materialism, but rather the 
refusal to frame a metaphysK al theory Comte tells us that man 
first gets over theology, then over metaphysics, and finally rests 
m positivism Yet in getting over theology he ceases to bclie\c 
in God, and in getting over metaphvsus he ceases to bdicvc in 
soul As Paul Janet truly remarked, positivism contains an 
unconscious metaphysics in rejecting final causes and an imma- 
terial soul Now, when in surrendering theology and meta- 
physics we have also to surrender God and the soul, we are 
not free from materialism Positivism, however, shelters itself 
behind the vague word “ phenomena ” Lastly, in England we 
have not only an influence of positivism, but also, what is more 
important, the synthetic philosophy of Hcibert Spencer The 
point of this philosophy is not materialism, but 
pencer realism Ihe author himself says that it is trans- 
figured realism- which is realism in asserting objective existence 
as separate from subjective cxistt nee, but anti-realism in denying 
that objective existence is to be knovn In his Principles of 
Psychology he twice (juotes his point that what we are conscious 
of as properties of matter, even down to its weight and resistance, 
are but subjective affections produced by objective agencies 
which are unknown and unknowable ” This then is his trans- 
figured realism, whuh, as far as what is known goes, is idexlism, 
but as far as what exists goes, realism— of a sort His First 
Principles^ his book on metaphysus, is founded on this same 
point, that what we know is phenomena produced by an un- 
known noumenal power He himself identifies phenomenon, 
appearance, effect or impression produced on consciousness 
through any of the senses He divides phenomena into impres- 
sions and ideas, vivid and faint, object and subject, non-ego and 
ego, outer and inner, physical and psychical, matter and spirit, 
all of which are expressions of the same antithesis among 
phenomena He holds that all the time, space, motion, matter 
known to us are phenomena, and that force, the ultimate of 
ultimates, is, as known to us, a phenomenon, an affection 
of consciousness ” If so, then all we know is these phenomena^ 
affections of consciousness, subjective affections, but produced 
by an unknown power So far as this main point of transfigured 
realism is steadily maintained, it is a compound of idealism and 
realism, but not materialism But it is not maintained, on the 
side either of phenomena or of noumena , and hence its tendency 
to materialism 

In the first place, the term “ phenomenoh is ambiguous, some- 
times meanmg a conscious affection and sometimes any fact 
whatever Spencer sets himself to find the laws of all phenomena 
He finds that throughout the universe there is an unceasing r^dis 
tnbution of matter and motion, and that this redistribution consti- 
tutes evolution when there is a predominant int^^gration of matter 
and dissipation of motion, and constitutes dissolution where there 
IS a predominant absorption of motion and disintegration of matter 
He supposes that evoluliOp is primarily integration, from the inco- 
herent to the coherent, exemplified m the solar nebula evolv- 
ing into the solar system, secondly differentiatton, from the more 
homogeneous to the more heterogeneous, exemplified by the 
solar system evolving into different bodies, thirdly determina- 
tion, from the Indefinite to the defimte, exemplified by the 
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solar system with different bodies evolving into an order He 
suppost s that this evolution does not remain cosmic, but becomes 
organic In accordance with LamarckN hyp<3thcsis, he supposes 
an evolution of orgamsms by hereditary adaptation to the 
environment {which he considers necessary to natural selection), 
and even the possibility of an evolution of life, which, according 
to him, is the continuous ailjustment of internal to external 
relations Next, he supposes that mind obeys the same Uw of 
evolution, and cxcmplihcs integration by gcnorali/ation, differen- 
tiation by the dcvcloj^mcnt of the hvc senses, and determination 
by the development of the order of consciousness He holds that 
wc pass without break from the phenomena of bodily hfoloihe 
phenomena of mental life, that donsciousncss arises in the course of 
the living being s adaptation to its environment and that there is a 
continuous evolution from reflex action through instinct and memory 
up to reason He throws out the brilliant suggestion that the experi- 
ence of the race is in a sense inherited by the individual, which is 
true m the sense that animal organisms become lureditanly better 
adapted to perform mi ntal oper itions, though no proof that any 
elernt nts of knowledge become a priori 

Now, Spencer has clearly, though unconsciously, changed the 
mcamng of the term ‘ phenomenon " from subjective affection of 
consciousness to any fact of nature, in regarding all this evolution, 
cosmic, organic, mental, social and elhical as an evolution of 
phenomena The greatt r part of the process is a change in the facts 
of nature before consciousness and in all that part, at all events, 
the phenomem evolved must mean physical facts which are not 
conscious affections, but, as they develop, arc causes which gradually 
produce hfe and conseiousncss Moreover, evolution is defined 
universally as an integration of matter and dissipation of motion, ’ 
and yet menial, social and mor il dtvelopnit nts are also called evolu 
tion, so that, in accordance with the dt finition, they are also integra- 
tions of matter and dissipations of motion It is true that the author 
did not see that he was passing from transfigured realism into 
materiahsm He thinks that he is always speaking of phtnomena 
m the sense of subjective ifkctions and m spite of his definition, 
he half unconsciously changes the mt ining of evolution from a 
change m maiUr and motion, first into a change m states of con- 
sciousness, then to a change in social institutions, and finally into 
a change m moial motives He also admits himsdf that mtnt il 
evolution cxcmphfKs integration of matter md dissipation of motion 
only indirectly But hire he becomes hopelessly inconsistent, 
because he had already said, m defining it, tnat evolution is an 
mtcgiation of matter and concomitant dissipation of motion ' 
(I list Principles, ^ 145) However, with all the author s disclaimers, 
the general cftect left on the reader s mind is that throughout the 
iimvirse there is an unceasing change of matter and motion, that 
evolution is always such i ehinge, that it begins with phenomena 
in the sense of physical facts, gradu illy issues in life and conscious 
ness, and ends with phenomena in the sense of subjective affections 
of consciousness 

In the second place, having declared the noumenal power, which 
causes phenomena or conscious affections, to be unknowable, and 
having left anybody who pleased to make it a god and an object 
of religion, he proceeds to desenbe it as if it were known force, and 
known in two respects as persistent and as resistant force He 
supjxiscs that the law of evolution is deducible from the law of per- 
sistent force, anel includes m force what is now called energy Then 
having discussed foice as sometlung thoroughly material, and laying 
special emphasis on resistance , he tells ns that “ the force of which we 
assert persistence is that Absolute Force of which we are indefinitely 
conscious as the necessary correlate of the force wc know * (First 
Principles, § 62) biinilarly, both in First Principles and in the 
Principles of Psychology, he assigns to us, m addition to our defimte 
consciousne ss of our subjcctiv e affections, an indefinite consciousness 
of something out of consciousness, of something wffiieh resists, of 
objextiv e existence 1 hus it turns out that the objective agency, the 
noume nal power, the absolute force, declared unknown and unknow- 
able, IS known after all to exist, persist, resist and cause our sub- 
jective affections or phenomena, yet not to think or to will Such a 
noumenon looks very hke body or matter Lastly, when a theory 
of tho world supposes a noumenal power, a resistent anel persistent 
force, which results in an evolution, defined as an mtegration of 
matter and a dissipation of motion, winch having resulted in in- 
organic nature and 01 game nature, further results without break 
in consciousness, reason, society and morals then such a theory 
will be construed as materialistically as that of Haeckel by the reader, 
whatever the intention of the author 

It may be urged in reply tliat the synthetic philosophy could be 
made consistent by transterring the knowablc resistance and persis- 
tence of the unknowable noumenon to knowablc phenomena on the 
one hand, and on tho other hahd by m untaining that all phenomena 
from the original nebula to the rise of consciousness are only 
“ impressions produced on consciousness tlirough any of the senses/' 
after all But in that case what will become of Spencer’s theory 
of evolution ? It will have asserted the evolution of man and his 
consciousness out of the phenomena of his consciousness The truth 
13 that his theory of evolution call be earned through the whole 
process without a break, only by giving the synthetic philosophy 
a materialistic interpretation, and by adhering consistently to 
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Spencer's own matenahstic definition of evolution , otherwise there 
will be a break at least between hfe and mind If everything know- 
abie IS an example of evolution, and evolution is by definition a 
transformation of matter and motion, then everything knowable 
is an example of a transformation of matter and motion As an 
exponent of universal evolution Haeckel is more consistent than 
Spencer 

Huxley (182 5-1895) developed views very hke those of Spencer, and 
similarly matcnalistie without being matcnalism, because ineonsis 
„ . tent. He regarded everything known as evolved from 

^ matter, and reduced consciousness to a mere collateral 
product ( cpiphenomenon ') of cerebral operations without any power 
of influencing them Matter, according to him impresses the afferent 
nervous system, this the brain, this the efferent nervous system, wlule 
consciousness remains a mere spectator In man, as in brutes, 
said he, there is no proof that any state of consciousness is the cause 
of change in the nature of the matter of the organism so that 

we are conscious automata " But, in spite of these materialistic 
tendencies, he followed Hume in reducing matter and everything 
knowable to phcnomiaa of consciousness, and, supposing that 
nothing IS knowable beyond phenomena, concluded tnat we can 
neither affirm nor deny that anything exists beyond, but ought to 
take up an attitude which the ancient sceptics called Aphasia, but 
he dubbed by the new name of Agnosticism Ihus Huxley first 
reduced eonsciousness to a product of matter, and tht n matter to a 
phenomenon of consciousness By combining materialism with 
idealism he made consciousness a product ot itself lyndall (1820- 
- . 1893), again, came still nearer to materialism, and yet 

^ avoided it In lus Bdfast address (1874), while admit 

ting that matter as understootl by Dernociitus is insufficient, because 
atoms without sensation cannot be imagined to produce sensation, 
he contended, nevertheless, that matter properly understood is 
the promise and potency of all terrestrial hfe In thus endow 
mg all malttr with sensation like Haeckel he was not avoiding 
m iterialLsm But in the ver> same address, as well as on other ocea 
sions, he did not identify mind with matter, but regarded ihtm 
as concomitant 


All these materialistic tendencies seem to have one (xpla- 
nation I hey emanate from scientific writers who rightly try 

to rise from science to metaphysics, but, as Bacon says, build 
a universal philosophy on a few experiments The study of 
evolution, without considering how many conditions are required 
for “ the integration of matter and the dissipation of motion 
to begin, and the undoubted discoveries which have resulted 
from the study of inorganic and organic evolution, have led men 
to expect too much from this one law of Nature This tendency 
especially prevails m biology, whuh is so far of! the general 
principles of natural philosophy that its cotaries are often 
Ignorant of the real nature of body as matter and force The 
close dependency of all mental operations on brain also tempts 
them to the conclusion that brain is not only an org in, but the 
whole org in of conscious mind ^ It appears also that Darwin, 
having extended his theory of evolution as far as the rational 
and moral nature of man, in the Descent of Man, ended in his 
Autobiography by declaring his attitude to first and final causes 
to be that of an agnostic Not that he was a materialist, and 
shortly btfore his death, in a conversation with Buihner, he 
maintained his agnosticism against his opponent’s atheism 
Still, his agnosticism meant that, though he did not assert that 
there is no God, he did assert that we cannot know whether there 
IS or IS not To the evolutionary biologist lirain is apt to appear 
to be the crowning object of knowledge On the other hand, 
scientific men, such as Herschel, Maxwell and Stokes, who 
approach nature from mathematics and mechanics, and there- 
fore from the universal laws of motion, have the opposite 
tendency, because they percei\e that nature is not its own 
explanation In order to exert force, or at all events that force 
of reciprocal pressure whic h we best understand, and on which, 
m impact, the third law of motion was founded, there are always 
at least two bodies, enduring, triply extended, mobile, each 
inert, mutually impenetrable or resistent, different yet similar, 
'and in order to have produced any effect but equilibrium, some 
bodies must at some time have differed either in mass or in 
Vi^ocity, otherwise forces would only have neutralized one 
another Why do bodies exist, with all these conditions, so similar 
yet different — that is, in so harmonious an order ? Natural 
science has no answer natural theology has an answer This 
essence of bodies, this resemblance in difference, this prevailing 
^ Cf H Maudesley, lessons of MaUrtahsm (1879) 


order of Nature, is the deepest proof of God, and it cannot be 
the result of evolution, because it is the condition of natural 
force, and therefore of natural evolution A second argument 
for God IS the prevailing goodness or adaptation of Nature to the 
ends of conscious beings, which might conceivably be explained 
by Lamarckian evolution, but has not yet been so explained, 
and if it were, would not be inconsistent with a divine design in 
evolution Further, the very existence of conscious bemgs is 
the best proof of the distinct or substantial being of the soul, 
existing m man with body, m God as pure spirit It seems hope- 
less to expect that natural science, even with the aid of evolution, 
can explain by mere body the origin and nature of this fact of 
consciousness If so, materialism is not the whole truth of 
metaphysics 

3 — The Risf of Metaphysical Idealism 

I Descartes to Leibnitz — Metaphysical arises from psycho- 
logical idealism, and always retains more or less of an epistemo- 
logical character Psychological idealism assumes without 
proof that we perceive nothing but mental objects, and meta- 
physical idealism draws the logical but hypothetical conclusion 
that all we can know from these mental objects of sense is mental 
objects of knowledge But at first this logical conclusion was 
not drawn Descartes, the founder of psychological idealism, 
having proceeded from the conscious fact, cogito ergo to 
the non sequitur that I am a soul, and all a soul can perceive is 
Its ideas, ne\ ertheless went on to the further illogical 
cone lusion that from these mental ideas I can (by the 
grace of God) infer things which are extended substances or 
bodies, as well as thinking substanc es or souls He was a psycho- 
logical idealist and a metaphysical realist 1 his illogicality could 
not last Even the Cartesian school, as it came more and more 
to feci the difficulty of explaining the intcrai tion of body and 
mind, and, indeed, any cffiiient causation whatever, gradually 
tended to the hypothesis that the real cause is God, who, on the 
occasion of changes in body, causes corresponding changes in 
mind, and vne versa This occasionalism is not idealism, but 
Its emphasis on the will of God gave it an idealistic tendency 
thereupon Spino/a advanced a pantheism which supposed that 
bodies and souls are not, as Descartes thought, different sub- 
stances, but merely attributes — the one the extension and the 
other the thought of one substance, Nature or God 1 aking the 
Aristotelian theory that a substance is a thing in 
itself, not m Aristotle’s senseof any individual existing ^ 
differently from anything else, but m the novel meaning of some- 
thing existing alone, he concluded, logically enough from this 
mere misunderstanding, that there can be only one substance, 
and that, as no finite body or soul can exist alone, everything 
finite IS merely a mode of one of the attributes of the one infinite 
substance which alone can exist by itself Spinozism, however, 
though It tramples down the barrier between body and soul, is 
not yet metaphysical idealism, because it does not reduce 
extension to thought, but only says that the same substance is 
at once extended and thinking — a position more akin to material- 
ism At the same time Spinoza maintained a parallelism between 
extension and thinking so close as to say that the order of ideas 
IS the same as the order of things, so that any mode of extension 
and the idea of it are the same thing expressed in two ways, under 
the attribute of extension and under the attribute of thought 
(see H H Joachim’s Study of the Ethics of Spinoza, 1901, p 72) 
It remained, however, for Schelling to convert this parallelism 
into identity by identifying motion with the intelligence of God, 
and so to transform the pantheism of Spinoza into pantheistic 
idealism Leibnitz, again, having become equally dissatisfied 
with Cartesianism, Spmozism and the Epicurean realism of 
Gassendi, in the latter part of his hfe came still 
nearer than Spinoza te metaphysical idealism in ^ » tx 
his monadology, or half-Pythagorean, half-Brunistic analysis of 
bodies into monads, or units, or simple substances, indivisible 
and unextended, but endowed with perception and appetite 

He gradually fell under the dominion of two false assumptions 
On the one hand, essentially a mathematician, he supposed that 
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unity IS indivisibility, whereas everything known to be one is merely 
undivided or individual, and that there must be simple because 
there arc compound substances, although composition only requires 
simpler or relatively simple elements On the other hand, under 
the influence ot the mechanics of his day, which had hardly distin 
guished between inertia, or tlie inability of a body to change itself, 
and resistance or the ability of bodies to oppose one another, he 
concluded that, as inertia is passive, so is resistanc( , and refused 
to recogiuzo that in colUsion the mutual resistance of moving bodies 
is a force, or active pow( r, ot changing their movements in opposite 
directions From these two arbitrary hypotheses about corporeal 
motion, that it requires mdivisibly simple elements, and that it 
offers only passive resistance, ho concluded that behind bodies there 
must be units, or monads, winch would be at once substantial, 
simjile, indivisible and active He further supposed that the monads 
ire incorporeal automata,'* not interacting like bodies, but each 
perceiving what was passing in the other, and acting in consequence 
by appetite, or self acting Such menbilly endowed substances 
might be called souls but, as he distinguished between perception 
and apperception or eonseiousncss, and considered that perceptions 
are often unconscious, he preferred to divide monads into un 
conscious enteh chics of inorganic bodies, sentient souls of animals 
and rational souls, or spirits, of men, while he further concluded 
that all these are cUnvative monads created by God, the monad of 
monads All derivative monads, he allowed, an accompanied by 
bodies, which, however, are composed of other monads dominated 
by a central monad Further, he explained the old Cartesian 
dilticulty ot the relation of body and mind by transforming the 
Spinozistic paralUhsm of extension and thought into a parillehsin 
between the motions ot bodies and the perceptions of thtir monatls 
motions always proceeding from motions, and perceptions from per 
cepbons bodies acting according to efficient causes, and souls 
according to final causes by appetition and as if one influenced the 
other without actually doing so Finally, he explained the eoncomi 
tance of these two senes, as well as that between the perceptions 
of (hfferent monads, by supposing a pro established harmony 
ordained by the primitive monid, God 

Up to this point, then, Leibnitz opened one of the chief avenues 
to metaphysical iclcahsni, the resolution of the material into the 
immatciial, the analysis of bodies into mental elements His 
theory of bodies involved an ukalistic analysis neither into 
bodily atoms noi into mathematical units, but into mentally 
endowed simple substances There remained, however, his 
theory of the nature of bodies, and here he hesitated between 
two alternatives According to one alternative, which con- 
sistently flowed from the psychological idealism of Descartes, as 
well as from his own monadism, he suggested that bodies arc 
real phenomena, phenomena, because they are aggregates of 
monads, which derive their unity only from appe iring together 
to our perceptions, real phenomena well founded, because they 
result from real monads In support of this view, he said that 
bodies are not substanc es,though i>ubstanliata , that their apparent 
motion and resistance are results of the passions of their monads, 
that their primary matter is nothing but passive power of their 
monads, that the senes of efficient causes between them is 
merely phenomenal Accordmg to this alternative, then, there 
IS nothing but mental monads and mental phenomena, and 
Leibnitz is a metaphysic xl idealist According to the other 
alternative, however, he suggested that at least oiganic bodies 
are compound or corporeal substances, whic h are not pheno- 
mena, but something rcali/ing or rather substantializing pheno- 
mena, and not mere aggregitcs of monads, but something 
substantial beyond their monads, because an oiganic body, 
though composed of monads, has a real unity {unto realis) 
From this point of view he behev cd that the real unity of a body 
IS a vinculum sub^tantiale, which gives it its rcil continuity’’ and 
IS the pnne iple of its actions , that its primary matter is its own 
principle of resistance, and that it has not only this passive, but 
also an active, power of its own He suggested that this theory 
of the substantial unity of a body might explain transubstantia- 
tion, by supposing that, while the monads xnd phenomena of 
bread remain, the vinculum substantiale of the body of Christ 
IS substituted He feared also whether we can explain the 
mystery of the Incarnation, and other things, unless real bonds 
or unions are added to monads and phenomena According to 
this alternative, these organic bodies are compound or corporeal 
substances, between monads and phenomena, and Leibnitz 
IS a metaphysical realist He was held to this belief in the sub- 
stantiality of bodies by his Chnstiamtv, by the influence of 


Aristotle, of scholasticism and of Cartesianism, as well as by his 
own mechanics But the strange thing is that at the very end 
of his life and at the very same time, in 1714-1716, he was 
writing the idealistic alternative to Remond de Montmort and 
Dangicourt, and the realistic alternative to Father des Bosses 
He must have died in doubt We cannot, therefore, agree with 
many recent idealists who regard Leibnitz as one of themselves, 
though It IS true that, when stripped of its realism, his meta- 
physics easily passed into the meUphysical idealisms of Lotze 
and of Fechner It is true, also, that on its idealistic side the 
philosophy of I eibmtz is the source of many current views of 
panpsyrhism, of psychophysical parallelism as well as of the 
phenomenalism of bodies, and of the anilvsis of bodies into 
mental elements 

2 Locke to Hume — Meanwhile in England, Lo(.ke, though 
differing from Descartes about the origin of ideas, followed him 
in the illogical combination of psychological idealism with 

I metaphysical realism He thought that we perceive nothing 
but ideas both of primary and of second irv qualities, and yet 
that somehow we are able to infer that, while our ideas of 
scccmdarv qualities are not, those of primarv qualities ire, like 
the real qualities of external things Berkc ley saw the in- 
consistency of this position, and, m asserting that ill we perceive 

I and all we know is nothing but ideas in “ mind, spirit, soul, or 
myself, ’ has the merit of having made, as Paulsen remarks, 
“ cpistcmologaal idealism the basis of metaphysical idealism ” 
According to him, a bodv such as the sun is my idea, your idea, 
ide^s of other minds and always an idea of God’s mind, and when 
wc have sensible ideas of the sun, what causes them to arise in 
our different minds is no single phv'^ical substance, the sun, 
but the will of Ciod’s spirit Hume saw that in making all the 
objects of perception ideas Berkeley had given as little reason 
for inferring substantial souls as substantial bodies He there- 
fore coneludcd that all we know from the data of psychological 
idealism IS impressions or sensations, ideas, and associations of 
ideas, making us believe without proof in substances and causes, 
together wath “ a certain unknown, inexplicable something as the 
cause of our preceptions” We have here, m this sceptical 
idc ihsm, the source of the characteristically E^nghsh form of 
idealism still to be read in the wiitings of Mill and Spencer, and 
still the starting-point of more recent works, such as Pearson’s 
Giammar of Snence and J'^rncs’s Principles of Psychology 

3 Kant and Fichte Lastlv, in Germanv partly influenced 
hy^ Icibmtz and partly roused by Hume, Kant elaborated his 
transcendental or critic il idealism, which if not, as he thought, 
the prolegomena to all future metaphvsics, is still 

the stalling point of most metajihysical idealists 
K mtism consists of four mam positions, which it will he well 
to lav out as follows 

a As to the origin of kno^vUdgt,, Kants position is thit stnse, 
outer and inner, afiected by things in themselves, rtceivcs mere 
stnsations or sensible ideas {Vorstclliingen) as the matter which sense 
list If places in the a priori foims of spice ind time that thereupon 
underst inding, by means of tiie synthttie unity of app< rception, 

I think in act of spontaneity beyond sense , in all eoiisciousness 
one and the s line, ind combining ill my ideas as mine in eine univer 
sal consciou ness— and under a jiriori categones, or funelamcntal 
notions such is substance and attribute, cause and e fleet, &c , 
unites groups of sensations or sensible ideas into objects and events, 
e g ^ house, one ball moMiig another anel that, accordingly, per 
ceplion and experunee, requiring both sense and undeist inding 
are partly a posteriori and paitly a prion, and constitute a 
knowledge of objects which, being sensations combinexi bv 
synthetic unity under a prion forms, are more than mere sensa 
tions, but less thin things in themselves fins first position is 
psychological idealism in a new form ind supported by new reasons, 
for, if experience derives its matter from mental sensations and its 
form from mental synthesis of sensations, it c in iq^prchcnd nothing 
but mental objects of sense which according to Kant, arc sensible 
ideas having no existence outside our thought, not things in them 
selves, or phenomena ^ not noumena 

b As to the known world, Kant s position was the logical deduc- 
tion that from such phenomena of experience all we can know by 
logical rt ison is similar phenomena of actual or jiossible experience, 
and therefore that the known world, whether L>odily or mental, is 
not a Cartesian world of bodies and sbuls nor a Spinozistic world 
of one substance, nor a Lnlmitzian world of monadic substances 
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created by God, but a world of sensations, such as Hume supposed, 
only combined, not by association, but by synthetic understanding 
into phenomenal objects of expentnee, which are phenomenal 
substances and causes— a world of phenomena not noumena 
This second jjomtion is a new fonn of metaphysical ideahsm, contain- 
ing the supposition, which hes at the foundation of later German 
philosophy, that since understanding shapes the objects out of 
sensations, and sinee nature, as we know it, consists of such objects, 
“ understanding, though it docs not make, shapes nature," as well as 
our knowledge Known nature is a mental construction m part, 
according to Kant 

c As to existence, Kant's position is the wholly illogical one that, 
though all known tluugs arc phenomena, there arc things in them- 
selves, or noiiinem. things which ire said to cause sensations of 
outer sense and to receive sensations of inner sense though they arc 
beyond the category of causaUty which is defined as one of the notions 
uniting phenomena and things which arc assumed to exist and have 
these causal attributes, though declared unknow iblc by any logic il 
use of reason, because logical reason is limited by the mental matter 
and form of experience to phenomena and all this according to 
Kant himself This third position is a relic of ancient metaphybieal 
reahsm, although it must be rcmembeicd tliat Kant does not 
go to the length of Descartes and Locke, \vlio bupposed that from 
mere ideas we could know bodies and souls, but suggests that 
beneath the phenomena of outer and inner sense tlie thing m itself 
may not be heterogeneous {ungletchartig) In this form we shall find 
the thing in itself revived by A Riehl 

d As to the use of reason beyond knowledge, Kant s position is 
that, in spite of its logical inability to transcend phenomena, leason 
in its pure, or a prioii use, contains necessary a piiori ideals" 
and practical reason, xn order to account for moial respon 
bihihty, frames postulates of the existence of things m themselves, 
or noumena, corrcspemding to these ideals ", postulates of a real 
free will to practise morahty, of a real immortality of soul to peifeet 
it, and ot a real God to crown it with h ippincss 

The fourtli position is the coping-stone of Kant s metaphysics 
It is quite inconsistent with its foundation and strut tuie kant 
first deduced that fiom the experience of mental phenomena all 
logieal use of reason is limited to mental phenomena, and then 
mamtamed that to explain moral responsibility practical reason 
postulates the existence of real noumena But what is a postu- 
late of practical reason to explain moial responsibility except a 
logual use of reason? Nevertheless, in his own mind Kants 
whole speculative and practical philosophy was meant to form 
one system In the preface to the second edition of the Krilt/v 
he says that it was ncccssarv to limit speculative reason to a 
knowledge of phenomena, m order to allow practical reason to 
proceed from morality to the assumption of God, freedom, and 
immortality, existing beyond phenomena “ Ich musste also das 
Wissen aufhcben, uni zurn Glaubui Platz zu maehen ’ He forgot 
that he had also limited all logical use of reason, and therefore 
of practical reason, to phenomena, and thereby undermined tlie 
rationality not only of knowledge, but also of faith 

l^ichte now set himself in the Wissensc}iajtslekre{i^^4) to make 
transcendental idealism into a system of metaphysical idealism 
Fichte without Kant’s inconsistencies and reins of realism 

^ * His point was that there arc no things m themselves 
different from minds or acting on them , that man is no product 
of things, nor does his tlunking arise from passive sensations 
caused by things, nor is the end of his existence attainable in 
a world of things, but that he is the absolute free activity 
construe ting his own world, whn h is only his owti determination, i 
his self-imposed limit, and means to his duty which allies him with 
God In order to prove this novel conclusion he started afresh | 
from the Cartesian “ I think ” m the Kantian form of the 
synthetic unity of apperception acting bv a priori categories, 
but instead of allowing, with all previous metaphysicians, that ! 
the Fgo passively receives sensations from something different, 
and not contenting himself with Kant’s view that the Ego, by 
s> nthetieally combining the matter of sensations with a prion 
forms, partially (onstriuts objects, and therefore Nature as 
we know It, he boldly asserted that the Ego, in its synthetic 
unity, entirely constructs things, that its act of spontaneity is 
not mtre synthesis of passive sensations, but construction of 
sensations into an object within itself, and that therefore under- 
standing m ikes as well as shapes Nature 

This construction, or self-determination, is what Fichte called 
positing (ictjsen) According to him, the Ego posits first itself 


(thesis) secondly, the non-Ego, the other, opposite to itself (anti- 
theses) and, thirdly, this non-Ego within itself (synthasis), so that 
all reality is m consciousness But, ho added, as the Ego is not 
consaous of this self-determming activity, but forgets itself, the 
non-Ego seems to be something independent, a foreign limit, a 
tlung in itself, or per se Hence it is the office of the theory oi know- 
ledge to show that the Ego posits the thing per <:e as only existing 
for itself, a noumenon in the sense of a product of its own thinking 
Further, according to Fichte, on the one hand the Ego posits itself 
as determined through the non-Ego— no object, no subject, tins 
IS the principal fact about theoretical reason, on the other hand, 
the Ego posits Itself as determining the non-Ego- no subject, no 
object this IS the principal fact about practical reason Hence ht 
united theoretical and practical reason, which Kant had separated, 
and both with will, which Kant had distinguished, for he held that 
the 1 go, in positing the non Ego, posits both its own limit and its 
own means to the end, duty, by its activity of thinking which re- 
quires will The conclusion of his epistemology is that wo start 
with ourselves positing subjective sensations — eg sweet, red— and 
rclcr them as accidents to matter in space, which, though mental, is 
objective, because its production is grounded on a law of all reason 
The metaphysics resulting from this epistemology is that the so- 
called thing in itself is not a cause of our sensations, but a product 
of ones own thinking, a determination of the Ego, a thing known 
to the Ego which constructs it Fichte thus transformed the tran- 
secndtntal idealism of Kant by identifying the thing with the object, 
and by interpreting noumenon, not in Kvnt's sense of sometliing 
which speciil itivc reason conceives and prictical reason postulates 
to exist in accord ince with the idea, but in the new meaning of a 
thought, i product of reason This change kd to another Kant 
had said that the synthetic unity I think " is in all const lousness 
one and the same, mt^ining that I am always present to all my ideas 
Fichte transformed this unity of the conscious self into a unity of all 
conscious s< 1 vt s, or a common const lousnt ss and this t hange enabletl 
him to explain the unity of anything produced by the Ego by con- 
tending that it IS not the didercnt objects of different thinkers, but 
the ont ol)jcct of a i)urL Ego or consciousness common to them all 
According to Kant, the objective is v did for all consciousnesses 
iccording to hiehtt it is vahd for one conscioiismss Here he was 
for the first time grcij)pling with a fundamental difficulty in meta- 
physical idealism which is ibscnt from rcahsm, namely, the dilficulty 
of txplatmng the ukntity of a thing, e g the sun As long as even 
the meagre rcahsm ol the Kintian thing in itself is maintained, the 
account of there bting one sun is simply that one thing causes 
dittcrcnt phenomena in dilfirent minds But as soon as the thing 
in itself is converted into something mental, metaphysical idealists 
must either say that there ire as many suns as minds, or that there 
IS one nund and thertforc oni sun I he foimer was the alternative 
of Bcrkcfi y, the latte r of Fichte 

Ihus the complete metaphysical idealism of hichtc s Wt<^<:en- 
schaftsUhre formed out ot the incomplete mctaphysic il idealism of 
Kant s Krttik is the theory on its epistemological side that the Ego 
posits the non Ego is a thing m itself, and yet as only a thing e xisting 
for it as its own noumenon, and on its metaphysical side that in 
consequence all reality is the Ego and its own determinations which 
are objective or valid for all as detcimmations not of you or of 
me, but of the consciousness common to all of us, the pure or absolute 
Ego Lastly Fichte called this system realism m so far as it posits 
the thing in itself as another thing, idealism m so far as it posits 
it as a noumenon which is a product of its own thinking, and on the 
whole real ideahsm or ideal redism 

God does not seem to hnd much place in the Wissenschajtslehe^ 
whtre mankind is the ibsolutc and nature mankind's product, 
and where God neither could be an absolute Ego which posits 
objects in the non Ego to infimly without ever completing the pro- 
cess nor could be even known to exist apart fiom the moral order 
which 13 man s destination Hence in his Philosophical Journal m 
1798 Fichte prcficcd a sceptical essay of 1 orberg by an essay 
of his own in which he used the famous words,' The living moral 
order is God , we need no other God and can comprehend no 
other " Having however in consequence lost his professorship 
at Jena he gradually altered his views until at length he 
decided that God is not mere moral order but also reason and 
will yet without consciousness and personality , that not mankind 
but Cxod IS the absolute, that we are only its direct manifestations 
free but finite spnils destined by God to posit in ourselves 
Nature as the material of duty but blessed when we relapse 
into the absolute, that Nature therefore is the direct maniies- 
lation of man and only the indirect maiufestalion of God, and, 
finally that being is the divine idea or life which is the leality 
liehind appe,iranccs In this extension of metaphysical ideahsm 
he was influenced by his disciple ScheUing Nevertheless, he 
refused to go as far as SchclUng and could not bring lumsclf to idcn 
tify < ithe r man or nature* with Absolute God He wanted to bcheve 
in the absolute without sacrificing personality and freedom Cod 
determines man and man determines Nature tins is the final out- 
come of Fichte's pure ideahsm 

Fichte completed the process from psychological and epistemo- 
logical to metaphysical idealism, which it has been necessary to 
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recall from its beginnings m France, England and Germany, in 
order to understand modern idealism The assertion of absolute 
substance by Spinoza incited Schelhng and Hegel The analysis 
of bodies mto immaterial elements by Leibnitz incited Lotze 
The Spmozistic parallelism of extension and thought, and the 
Leibnitzian parallelism of bodily motion and mtntal action, 
incited Schelling and Fechncr Berkeley and Hume produced 
the English idealism of Mill and Spencei, with their successois, 
and occasioned the German idealism of Kant Kant’s a prion 
synthesis of sensations into experience lies at the root of all 
German idealism But Jbichte was the most fertile of all He 
carried metaphysual idealism to its height, by not only resolving 
the bodily into the mental, but also elevating the action of mind 
into absolute mental construction, not inferring things m them- 
selves beyond, but originating things from within, mind itself 
By changing the meaning of “ noumenon ” from the thing 
apprehended (voov/xevov) to the thought (vo)?/xa), and in the 
hypothesis of a common consciousness, he started the view that 
a thing IS not yours or my thought, but a common thought of all 
mankind, and led to the wider view of Schelling and Hegel that 
the world is an absolute thought of infinite mind In making the 
essence of mind activity and construction, in destroy ing the sepaia- 
tion of theoretical and practical reason, in asserting that mind 
thinks things as means to ends of the will, he prepared the way 
for Schopenhauer and other voluntarists In making the 
essence of the Absolute not mere reason, but will, action and life, 
he anticipated Ixitze In reduang the thing in itself to a thought 
he projected the neo>Kantism of lange and Cohen In the 
doctrine — no object, no subject — no subject, no object — that is, 
m the utter identification of things with objects of subjec ts, he 
anticipated not only Schelling and Hegel, but also Schuppe and 
Wundt with their congeners In exp<indmg Kant’s act of 
synthesis till it absorbccl the inner sense and the innermost soul, 
he started the modern paradox that soul is not substance, but 
subject or activity, a paradox whu h has been gradually handed 
down from Schelling and Hegel to Fechncr, and from Fee finer to 
Paulsen and Wunclt Meanwhile, through holding with Kant 
that man is not God, but a free spirit, whose destiny it is to use 
his intelligence as a means to his duty, he is still the resort of 
many who vindicate man’s independcme, freedom, conscience, 
and powei of using natuie for his moral purposes, ^ ^ of Eucken 
and Munsterberg {qq v ) Kant and Fichte together became the 
most potent philosophic influences on European thought in the 
T9th century, because their emph isis was on man They made 
man believe in himself and his mission They fostered liberty 
and reform, and even radicalism They almost avenged man 
on the astronomers, who had shown that the world i» not made 
for earth, and therefore not for man Kant half asserted, and 
Fichte wholly, that Nature is man’s own construction The 
Krtiik and the W li^senschajtslehre belonged to the revolu- 
tionary epoch of the “ Rights of Man,” and produced as great a 
revolution in thought as the French Revolution did in fact 
Instead of the old belief that God made the world for man, 
philosophers began to fall into the pleasing dream, I am every- 
thing, and everything is I — and even I am God 

4 — Noumknal Idem ism in Germany 
Noumenal ideaJism is the metaphysics of those who suppose 
that all known things are mdeed mental, but not all aie pheno- 
menal m the Kantian sense, because a noumenon is knowablc so 
long as by a noumenon we mean some mental being or other 
which we somehow can discover beyond phenomena The 
noumenal idealists of Germany assumed, like all psychological 
idealists, the unproved hypothesis that there is no sense of body, 
but there is a sense of sensations, and they usually accepted 
Kant’s point, that to get from such sensations to knowledge there 
IS a synthesis contributing mental elements bevond the mental 
data of sense They saw also the logic of Kant’s deduction, that 
all we can know from su( h mental data and mental c ategories 
must also be mental Ihis was the starting-point of their 
metaphysical idealism But they disagreed with Kant, and 
agreed with Fichte about things in themselves or noumena, and 
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contended chat the mental things we know are not mere pheno- 
mena of sense, but noumena, precisely because noumena are as 
mental as phenomena, and therefore can be known from similar 
data this was the central point of their noumenal idealism 
They rightly revolted against the inconsistencies of Kant’s third 
and fourth positions about the existence of unknown but postu- 
lated things in themselves, hidden from theoretical, but revealed 
to practical, reason In a wav they returned to the wider 
opinions of Aristotle, which had come down to Descartes and 
Locke, that reason in going beyond sense knows more things 
than phenomena, yet they would not hear of external bodies, 
or of bodies at all No lealists, they came nearer to Spinozistu 
pantheism and to Leibmtzian monadism, but only on their 
idealistic side, for they would not allow that extension and body 
are dilTerent fiom thinking and mind I heir real founder was 
Fichte, on account of liis definite reduction of the noumenal to a 
me nt il w orld This was indeed the v ery point — the knowabihty 
of a noumenal mental world At the same time it soon appeared 
that they could not agree among themselves when they came to 
ask what it is, but in attempting to define it seem to have gone 
through the whole gamut of mind Schelling and Hegel thought 
It was infinite reason, Schopenhauer, unconscious will, Hart- 
mann, unconscious intelligence and will, Lotze, the activity »or 
life of the divine spirit, Fechncr, folio wed by Paulsen, a world of 
spiritual actualities comprised in the one spiritual actuality, 
God, in whom wc live and move and have our being 

I Of these noumenal idealisms the eailiest in time and the 
nearest to Fichte’s philosophy was the panlcjgism, begun by 
Schelling (1775-1854), completed by liis disciple 
Hegel (1770-1831), and then modified b> the master ^ ^ 
himself Starting from huhte’s WusenschafUlehrey Schelling 
accepted the whole process of mental construction, and the 
deduction that noumena are knowable products of universal 
reason, the Absolute Ego But from the first he was bolder 
than huhte, and had no doubt that the Absolute is God God, 
as he thought, is universal reason, and Nature a product of 
universal reason, a direct manifestation, not of man, but of God 
How is this Absolute known? According to Schelling it is 
known by intellectual intuition Kant hacl attributed to God, 
in distinction from man’s understanding, an intellectual intuition 
of things Fichte had attributed to man an intellectual intuition 
of himself as the Absolute Ego Sclielling attributes to man 
an intellectual intuition of the Absolute God, and as there is, 
iccordmg to him, but one universal reason, the common intelli- 
gence of God and man, this intellectual intuition at once gives 
man an immediate knowledge of God, and identifies man with 
God himself 

On Schellmg’s idealistic pantheism, or the hypothesis that 
there is nothing but one absolute reason identifying the opposites 
of subjectivity and objectivity, Hegel based his 
panlogism But, while he fully recognized his 
indebtedness to his master, he differed from him profoundly 
in one fundamental respect He rightly objected that the system 
was wanting in logical proof He rightly, tlicrefore, rejected 
the supposed intellectual intuition of the Absolute He rightly 
contended that, if we are to know anything beyond sense, we 
must know it by a process of logical reason But, unfortunately, 
he did not mean the logical inferences described in the Organon 
and the Novum organum He meant a new “ speculative ” 
method, dialectic, founded on an assumption which he had 
already learnt from Schelling, namely, that things which are 
different but similar can have the same attribute, and therefore 
be also the same With this powerful instrument of dialectic 
in hand, he attempted to show how absolute reason differentiates 
itself into subjective and objective, ideal and real, and yet is 
the identity of both— an identity of opposites, as Schelling had 
said By the same dialectic Hegel was able to justify the 
gradual transformation of transcendental into noumenal ideal- 
ism by Fichte and Schelling If things different but similar 
have the same attributes, and are thereby the same, then m the 
first place the Kantian categories, though tlioughts of mental 
origin and therefore confined to mind, are nevertheless applicable 
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to things^ because things, though different from, are the same 
as, thoughts, and have the categories of thoughts , in the second 
place, the Fichtian Ego of mankind is not the Absolute Reason 
of God, and yet is the same Absolute Reason, in the third place, 
the Schellingian Nature is the “ other ” of Spirit, and yet, being a 
mere reflex of the Idea of Nature, is identical with Spirit, and as 
this Spmt IS everywhere the same m God and men, Nature is 
also identical with our Spirit, or rather with the Infinite Spirit, 
or Absolute Reason, which alone exists Ihe crux of all meta- 
physical idealism is the difficulty of reconciling the unity of 
the object with the plurality of subjects Hegel’s assumption 
of identity in difference at once enabled him to deal with the 
whole difficulty by holding that different subjects are yet one 
subject, and any one object, eg the sun, is at once different 
from, and identical with, the one subject which is also many 
By the rough magic of this modern Prospero the universe of 
being IS not, and yet is, thought, idea, spirit, reason, God bo 
elastic a solution established a dominant Hegelian school, which 
is now practically extinct, in Germany, and from Germany 
spread Hegelianism to France, Fngland, Amerua, and, m fact, 
diffused it over the civilized world to such an extent that it is 
still a widespread fashion outside Germany to believe that the 
world of being is a world of thought 

The plain answer is to contest the whole assumption Dilfcrent 
things however similar have only similar attributes ind therefore 
art never the same God created man m His own 
CritlcUmoi world in the image of the Divine Jdi i, 

PMtt og 801 2 am not God and the transitory sun is not the 

same as Gocl’s eternal idc^ of it The cieatures however hke 
are not the same as the Cre itor and llis thoughts Each is a 
distinct thing, as Aristotle saul Reality is not Reason It is 
strange that the underlying assumption of panlogism was not at once 
contested in this plain way Nev erthekss obj< ction was soon taken 
to the unsatisfactonnc ss of the system 1 eared upon it Sehclling 
iumsclf as soon as he saw his own fonnulae exposed in the logic 
or rather dialectic of his disciple began to reconsider his philosophy 
of identity and brought some powerful objections against both the 
conclusions and the method of Hegel Sehclling pciccivcd that 
Hegel, in reducing everything to infinite mind ibsorbcd man s 
free but finite personality in (^od and in declaring th it everything 
real is rational failed to expliin evil and sin indeed tin English 
readci of T H Green s Prolegomena to Lihtes can see how awkward 
IS the Hegelian transition from ' one spintu il principle to different 
men’s individual freedom of choice between ge>e)d aiiel evil Again 
Schelhng urged that besides the rational element there must be 
something else, that there is in nature as natura naturans a blind 
impulse a will without mtelligenee which belongs to the existent, 
anci that even God Himself as the Absolute cannot be pure thought 
because in older to think He must hive an existence which cannot 
be merely His 1 bought of it and therefore pure being is the prior 
condition of thought and spirit Hence Schelhng obiccted to the 
Hegelian dialectic em the ground that although re ison by itself 
can apprehend notions or i ssenccs and even that of God it eanneit 
deduce i prion the existence either of God or of Naluie for the 
apprehensiem of which experu nee is required He now distinguished 
two philosophic s negative philosophy starting from notions and 
ixisitive philosophy starting fiom being, the former 1 philosophy 
of conehtions the Utter of causes le of existence Hcgcl he said 
had only sup[)hcd the logic of negative philosophy, and it must be 
confessed that the most which could be extracted fiom the Hegelian 
dialectic would be some connexion of thoughts without pioving any 
existence of corresponding things Schelhng was right, but he had 
too much affinity with Hegelian assumptions eg the panlogistic 
confusion of the essences of things with the notions of rc ison to 
construct a positive philosophy without falling into fresh mysticism 
which failed to exorcise the elfect of his earher philosophy of identity 
in the growing matenahsm of the age 

2 — Meanwhile, by the side of panlogism arose the panthelism 
of Schopenhauer (1788-1860) This new noumenal ideahsm 
began, like the preceding, by < ombming psycho- 
fawSr*”" logical idealism with the transcendentalism of Kant 
and Fichte In Die Welt als Wtlle und VorHellung 
Sthopenhaiier accepted Kant’s position that the world as 
phenomenal is idea (Varstellung) , hut he added that the world 
as noumenal is will (Wtlle) He got the hint of a noumenal will 
frSm Kant , but m regarding the noumenal as know^able, because 
mental, as well as in the emphasis he laid on the activity of will, 
he resembled Fichte His theory of the nature of will was 
his own, and arnved at froixi a voluntaristic psychology leading 
to a voluntanstic metaphysics of his own His psychological 


starting-point was the unproved assumption that the only 
force of which we are immediately aware is will , his metaphysical 
goal was the consistent conclusion that m that case the only 
force we can know, as the noumenal essence of which all else 
IS phenomenal appearance, is will But by this noumenal will 
he did not mean a divine will similar to our rational desire, a 
will in which an inference and desire of a desirable end and 
means produces our rational a( tion He meant an unintelligent, 
unconsi lous, restless, endless will In considering the force 
of mstinct in animals he was obliged to divest will of reason 
When he found himself confronted with the blind forces of 
Nature he was obliged to divest irrational will of feeling As he 
resolved one force after another into lower and lower grades of 
will he was obliged to divest will of all consciousness In short, 
his metaphysics was founded on a misnomer, and simply con- 
sisted in calling unconsi lous force by the name of unconscious 
will (Unbewusster Wtlle) This abuse of linguage brought 
him back to Leibnitz But, whereas I eibnitz imputed uncon- 
scious perception as well as unconscious appetition to monads, 
Schopenhauer supposed unconscious will to arise without per- 
ception, without feeling, without ideas, and to be the cause of 
ideas only in us Hence he rejected the infinite intelligence sup- 
posed by Fichte, Schelhng and Hegel against whom he uiged 
that blind will produces intelligence, and only becomes conscious 
in us by using intelligence as a means to encis He also rejected 
the optimism of Leibnitz and Hegel, and placed the most irra- 
tional of wills at the base of the worst possible of worlds (see 
further Schopenhauer) This pessimistic panthelism gradually 
won Its way, and piocured exponents such as J Frauenstadt, 
J Bahnsen, and, more recently, P Deussen Ihe accident of 
Its pessimism attracted F W Nietzsche, who afterwards, passing 
from the philosophy of will to the theory of evolution, ended b) 
imagining that the struggle of the will to live produces the 
survival of the fittest, that is, the right of the strongest and the 
will to exercise power, which by means of selection may here- 
after issue m a new species of superior man — the Uebermenseh 
Finally, Schopenhauer’s voluntarism has had a profound effect 
on psyc hology inside and outside Germany, and to a less degree 
produced attempts to deduce from voluntaristic psychology 
new systems of voluntaristic metaphysics, such as those of 
Paulsen and Wundt 

3 The first to modify the pure voluntarism c)f Schopenhauer 
was E von Hartmann, who (Die Phtlowphie de^ Unbeivussten, 
1869, 1st ed ), advanced the view that the world 
as noumeiicd is both unconscious intelligence incl 
unconscious will, thus founding a panpncumatism which forms 
a sort of reconciliation of the panlogism of Hegel and the panthel- 
ism of Schopenhauer In his tract entitled Schelhng' s pontive 
PhilosopJne ah Einheit von Hegel und Schopenhauer (1869) he 
further showed that, m his later philosophy, Schelhng had 
already combined reason and will in the Absolute Indeed, 
Fichte had previously characterized the life of the Absolute by 
reason and will without consciousness, and, before Fichte, 
1 eibnitz had asserted that the elements of Nature are monads 
with unconscious perception and appetition Hartmann has 
in affinity with all these predecessors, and with Spinoza, with 
whom he agrees that there is but one substance unaltered by 
the plurality of individuals which are only its modifications 
Following, however, in the footsteps of Schelhng, he idealizes 
the one extended and thinking substance into one mental being, 
but he thinks that its essence consists m unconscious intelli- 
gence and will, of which all individual intelligent wills are only 
activities The merit of this fresh noumenal idealism consists 
in its correction of the one-sidedness of Schopenhauer intelli- 
gence IS necessary to will But Hartmann’s cnticism does 
not go far enough He ends by outdoing the paradox of 
Schopenhauer, concluding that Nature in itself is mtelligent 
will, but uticonscious, a "sort of immanent unconscious God 

As with his master his reasons for Hus view are derived, not from 
a direct proof that unconscious Nature has the mental attributes 
supposed, but from human psychology and epistemology Like 
Leibnitz he proceeds from the fact that our perceptions are 
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sometimes cohscmua, 9om<^l^ne3 unconscious, to the incohsequent 
conclusion, that there arc beings with notlung but unconscious 
perceptions , and by a similar non sequitAY because there is the idi a 
of an end in will he argues that there must be an unconscious ide i 
of an end in instinctive in reflex in all action Again in his G fund- 
problem der Erkenntmsstkeofie (1889) he uses without proof the 
hypothesis of psychological idcahsm that we perceive psychical 
effects, to infer with merely hypothetical consistency the conclusion 
of noumenal metaphysical idealism that all we can thereby know is 
psychical causes or something transcendent licyond phenomena 
indeed, yet not beyond mind But according to him thistransccm 
dent IS the unconscious {Kraftvolles unbewusst ^deales Geschehen) 
He calls this epistemology ‘ transcendent rcahsni , it is really 

transcendent ide ilism " On these foundations he builds the 
details of his idealistic metaphysics (a) He identities matter with 
mind by identifying atomic force with the striving of unconscious 
will after objects conceived by unconscious intelligence, and bv 
defining causality as logical necessity receiving aetuality through 
will (b) He contends that, when matter ascends to the evolution 
of organic life the unconscious has a powei over and above its 
atomic volitions of introducing a new 1 ’ement and that in coreie 
quence the facts of van ition selection and inheritance pointed out 
by Darwin are merely means wluch the unconscious uses for its own 
ends in morphological development (c) He ex^ilains the nse of 
consciousness by supposmg that wlule it recjuirt s brain as i condi- 
tion it consists in the emancipation of intelligence from will at the 
moment when m sensation the individual mind finds itself with an 
idea without will Here follows his pessimism hkc to but ditfering 
from that of Ins master In his view eonseiousncss iiegins with 
want and p iin picpionderates over pleasure in cvciy indivadual life 
with no hope for the future while the final c nd is not consciousness 
but the painkssness of the unconscious (sc( Pessimism) Hut why 
exaggerate ^ The truth of N ituro is force , the truth of will is 
rational desire, the truth of life is neither the optimism of Leibnitz 
and Hegel nor the pessimism of Schopenhauer and Hartmann but 
the moderatism of Aristotle Life is sweet, and most men have 
more pleasures than pains in their hves 

4 Lotze (1817-1881) elaborated a very different noumenal 
idealism, which perhaps we may express by the name ** Pan- 
teleologism,” to express its conclusion that the known 
® world beyond phenomena is neither absolute thought 

nor unconscious will, nor the unconsc lous at all, but the activity 
of God, causing in us the system of phenomenal appearances, 
which we (all Nature, or bodies moving ir time and space, but 
being in itself the system of the universal recipiocal actions 
of God’s infinite spuit, animated by the design of the supreme 
good The Metaphynk of Lotze in its latest form (1879) begins 
with a great truth metaphvsics must be the foun('lation of 
psychology Ht saw that the theories of the origin of knowledge 
in idealistic epistemology axe unsound Like Aristotle, then, 
he proposed anew the question, Wh it is being ^ Nevertheless 
he was too miuh a child of his age to keep things known steadilv 
before him, having asked the metaphysical question he proceeded 
to find a psychological answer m a theory of sensation, whuh 
asserted the mere hvpothesis that the being which we ascribe 
to things on the evulenre of sensation consists in their being 
felt He really accepted like Kant, the hypothesis of a sense 
of sensations which Ic d to the K intiari conclusion that the 
Nature we know in time and space is mere sensible appearances 
m us l^urther, from an early period in his Mcdicim^che Psycho- 
logic (1852) he reinfoiied the transcendental idealism of Kant 
by a general hvpothesis of ‘‘local signs,” containing the sub- 
ordinate hypotheses, that we cannot direc tly perceive extension 
either within ourselves or without, that spatial bodies outside 
could not cause m us spatial images cither in sight or in touch, 
but that besides the obvious data of sense, e g pressure, heat 
and colour, there must be other qualitative (different excitations 
of different nerve-hbres, b> means of which, as non-local signs 
of localities, the squl constructs m itself an image of extended 
space containing different places This hypothesis of an ac- 
quired perception of a space mentally constructed by “ local 
signs ” supplied Lotze and many succeeding idealists, including 
Wundt, with a new argument for metaphysical idealism Lotze 
concluded that we have no more reason for supposmg an external 
space like space constructed out of our perceptions, than we 
have for supposing an external colour like perceived colour 
Agreeing, then, with Kant that primary qualities are as mental 
as secondary, he agreed also with Kant that all tl^e Nature 
we know as a system of bodies moving in time and space is 


sensible phenomena But while he was m fuftdamciltal agree- 
ment with the first two positions of Kant, he differed from the 
third, he did not beheve th^t the causes of sensible phenomena 
can be unknown things in themselves What then are they ? 
In answering this question Lotze regarded Leibnitz as his guide 
He accepted tlie Lcibnitzian fallacy that unity is mdivisibilitv, 
which led to the Leibnitzian analysis of matenal bodies into 
immaterial monads, indivisible and therefore unfextended, and 
to the theory of monadic souls and entelechies Indeed, from 
the time of Leibnitz sue h attempts either to anal) se or to con- 
struct matter had become a fashion Lotze agreed w ith Leibnitz 
that the things which cause phenomena are immaterial elements, 
but added that they are not simple substances, self-acting, as 
Leibnitz thought, or preserving themselves against disturbance, 
as Herbart thought, but are interacting modifications of the 
one substance of God 

In the fir«st place he resolved the doubt of Leibnitz aliout bodies 
by deciding entirely against his realistic alternative that an organic 
body IS a substantia reahzans phaenomena, and for his idealisbc 
alternative that every body is a phenomenon and not a suUstaace at 
all Secondly he accepted the Leibnitzian hypothesis of immati nal 
elements without accepting their self action He believed m recipro- 
cal action , and the very essence of his metaphysics consists in sub- 
limating the interaction of bodies into the interaeium of immaterial 
tlenicnls which produce effects on one another and on the soul as 
one of them According to the mechanics of Newton when two 
bodies collide each Ixjdy makes the other move equally arid 
oppositely , but it has become a convenient habit to express this 
concrete fact in abstract language by calling it the conservation of 
momentum by talking of one body communiuitmg its motion to tht 
other, as if bodies exchanged motion as men do money Now 
Lotze took this abstract language literally and had no difficulty 
in showing that as an attiibute is not sejiaratcd from its substance 
this supjKised communication of motion d(X?s not really take place 
nothing passes But instead of returning to the concrete fact of the 
ecjuivalenct of momentum by which each body moving makes the 
other move ojipositclv he denied that bodies do reciprocally act on 
one anothei and even that bodus as mutually resisting suwjtances 
press one another aj) irt in colhsion Having thus 1 ejected all bcKiily 
mechanism he hid to suppose that reciprocal action somehow 
takes place between immaterial elements Ihis brought him to 
another difft rtnee from Lt ibnitz as w cll as from Newton According 
to Leibnitz while each iinmatc nal element is a monadic substance 
and selfacting secondar) cause (rod is the primary cause of all 
Aecxirding to Lotze the connexion required b) leciprocity requires 
ilbo thit the whole of e\ery reciprocal action should take place 
within one substance, the immaterial elements act on one another 
merely as the modifications of that substance interacting within 
itself, and that one substance is (^roil who thus becomes not mcrelv 
the pnnniry but the sole cause in scholastic lauguago a causa im- 
mantns or agent of lets remaining within the agents bemg* At 
this point having rejected both the Newtonian mceluinism of bodily 
substances and the Leibnitzian automatism of monadic substances 
he flew to the Spinozistic unity of substance, except that according 
to lum the one substance Tod is not extended at all and is not 
merely tlunking, but is a llunkmg willing and acting spirit 

Lotze s metaphysics is thus distinguished from the theism 
of Newton and Ixibnitz by its pantheism, and from the panthe- 
ism of Spinoza by its idealism It is an idealistic pantheism, 
which IS a denial of all bodily mechanism, a reduction of every- 
thing bodily to phenomena, and an assertion that all real action 
IS the activity of God At the same time it is a curious attempt 
to restore mechanism and reconcile it with teleology by using 
the word “ mechanism ” in a new meaning, according to which 
God performs His own reciprocal actions within Himself by 
uniform laws, whu h are also means to divine ends It is also an 
attempt to rec oncile this divine mechanism with freedom In 
his Metaphysik{iS'j()), as m his earlier Mtkroko^mus (1856-1864), 
l^tzc vindicated the contingency of freedom bv assigning to 
God a miraculous piower of unconditional commencement, 
whereby not only at the very beginning but in the course of 
nature there may be new beginnings, whuh are not effects of 
previous causes, though once started they produce effects 
according to law Thus his pantheistic is also a teleological 
idealism, which m its emphasis on free activity and moral order 
recalls Leibnitz and Fichte, but in its emphasis on the infinity 
of God has more affinity to Spinoza, Schellmg and Hegel 
Hence his philosophy, like the Hegelian, continually torments 
one with the difficulty that its sacrifice of the distinct being of 

xviii 8 a 
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all indmdual substances to the universality of God entails the 
sacrifice of the individual personality of men Our bodies 
were reduced by Lotze to the general ruck of phenomenal appear- 
ances Our souls he tried his best to endow with a quasi- 
existence, arguing that the unity of consciousness requires an 
indivisible subject, which is distinct from the plurality of the 
body but interacting with it, is in a way a centre of independent 
activities, and is so far a substance, or rather able to produce 
the appearance of a substance But at the end of his Metaphystk^ 
from the conclusion that everything beyond phenomena is divine 
mteraction, he drew the consistent corollary that individual 
souls are simply actions of the one genuine being His final 
view was that certam actions of the divine substance are during 
consciousness gifted with knowledge of themselves as active 
centres, but dunng unconsciousness are non-existent If so, 
we are not persons with a permanent being of our own distinct 
from that of God But in a philosophy which reduces everything 
to phenomenal appearance except the self-interacting substance 
of God, there is no room for either the bodies or the souls of 
finite substances or human persons 

5 Fechner (1801-1887) affords a conspicuous instance of the 
idealistic tendency to mysterize nature m his Panpsychism, or 
Pecbner form of noumenal idealism whic h holds that the 

universe is a vast communion of spirits, souls of men, 
of ammals, of plants, of earth and other planets, of the sun, all 
embraced as different members in the soul of the world, the high- 
est spirit — God, in whom we live and move and have our being, 
that the bodily and the spiritual, or the physical and the psychical, 
are everywhere parallel processes which never meet to interact, 
but that the difference between them is only a difference between 
the outer and inner aspects of one identical psychophysical 
process, and yet that both sides are not equally real, because 
while psychical and physical aie identical, the psyihital is what 
a thing really is as seen from within, the physical is what it 
appears to be to a spectator outside , or spirit is the self-appear- 
ance of matter, matter the app( arance of one spirit to another 
Pechner’s panpsychism has a certain affinity both to Stahl’s 
animism and to the hylozoism of materialists such as Haeckel 
But, while it differs from both in denying the reality of body, it 
differs from the former in extending conscious soul not only to 
plants, as Stahl did, but to all Nature, and it differs from the 
latter in the different consequences drawn by materialism and 
idealism from this universal animism According to Haeckel, 
matter is the universal substance, spirit its universal attribute 
Accoldmg to Fechner, spirit is the universal reality, matter the 
universal appearance of spirit to spirit, and thev are identical 
because spirit is the reality which appears Hence Fechner 
descnlxjs himself as a twig fallen from Sc hclling’s stem Schcl- 
ling’s adherent Oken by his Lehrbuch der Naturphilosophie 
conveyed to his mind the life-long impression that God is the 
universe and Nature God’s appearance At the same time, 
while accepting the Schellingian parallelistic identity of all 
things in God, Fechner was restrained by his accurate knowledge 
of physics. from the extravagant construction of Nature, which 
had failed in the hands of Schelling and Hegel Besides, he was 
deeply impressed by the fact of man’s personality and by the 
problem of his personal immortality, which brought him bac k 
through Schelling to Leibnitz, whose Monadolo^ie throughout 
mamtams the plurality of monadic souls and the omnipresence 
of perception, sketches in a few sections 23, 78-81) a pan- 
psychic parallehsm, though without identity, between bodily 
motions and psychic perceptions, and, what is most remarkable, 
already uses the conservation of energy to argue that physical 
energy pursues ^ iH|jyourse in bodies without interacting with 
souls,.:a^vthl^^-i|ftpns produce motions, perceptions produce 
perc(^tti|ft>t)0’iy^ thus influenced Fechner, as in other 
way^6liii^i|flllil>^lw Lotze Both, however, used this influence 
freely, ancj^r'fth^teas Lotze used the Leibnitzian argument from 
indivisibility to deduce indivisible elements and souls, Fechner 
used the Leibnitzian hypotheses of universal perception and 
parallelism of motions and perceptions, m the light of the 
Schellingian identification of physical and psychical^ to evolve 


a world-view {Weltansicht) containing something which was 
neither Leibmtz nor Schelling 

Fcchner's first point wa« his panpsychism Emphasizing the 
many real analogies between physical and mental agencyy but under- 
rating the much stronger evidences that all the mental operations of 
men and ammals require a nervous system, ho flew to the paradox 
that soul IS not limited to men and animals, but extends „ 
to plants, to the earth and other planets, to the 
sun, to the world itself, of which, accorcung to nim, God 
is the world-soul In this doctnne of universal animation he was 
like Leibnitz, yet very different Whcieas Leibnitz confined a 
large area of the world to wholly unconscious perceptions, and 
therefore preferred to call the souls of inorgamc beings En telecines ' 
Fechner extended eonsciousness to the whole world, and accordingly, 
wheieas Leibnitz believed in a supramundane Creator, “ au dcssus 
du Monde ' and dans le Monde, Fechner, ui the spirit of SchelUng, 
identified God with the soul of the world Fechner's second point 
was that, tbrouchout the animated universe, physical processes 
accompany psychic il processes without interaction In this pan 
psychistic parallelism he was again like Leibnitz, alnd he dt velopcd 
his predecessor's view, that the conservation of energy prevents 
interaction, into the supposition that alongside the physical there 
IS a parallel psychical conservation, of energy Htre, again, he 
went much farthc r than Leibnitz, but along with Schelhng, in identi- 
fying the physical and the psychical as outer and inner sides of the 
same process, in which the inner is the real and the outer the app i- 
lent Fechner s third point carried him beyond all his predecessors, 
containing as it docs the true originality ot his ' world view " He 
advanced the ingenious suggestion that, as body is in body and all 
ultimately in the world body, so soul is in soul and all ultimately 
in the world soul By this means he explained immortality and 
vindicated personality His fourth point was connected with this 
inclusion ot personal spirits in higher spirits and in the highest 
It IS his so called syncchologieal view " of the soul Herbirt 
and Lotze, both deeply affected by the leibnitzian hypothesis 
of indivisible monads, supposed that man's soul is seated at a central 
point 111 the brain, mcl Lotze supposed that this supposition is 
necessary to explain the unity of consciousness Fechner s supposi- 
tion wis that the unity of eonsciousness belongs to the unity of 
the whole body that the scat of^thc soul is the living body tint 
the soul changes its place as in different parts a process nsc s above the 

thicshold of eonseiousncss ' and that soul is not substance but 
the single psychical life which has its physical mamlestation in the 
single bodily life Applying this syncchologieal view ' to the 
supposed inclusion of soul in soul, he deduced the conclusion that, 
us here the nature of one's soul is to unite one's little body, so here- 
after its essence will be to unite a greater body, while God s spirit 
unites the whole world by His omnipresence and he pertinently 
asked, in opposition to the punctual " view v;hcthcr God s soul 
IS centred in a point Lastly the whole of this woild-vicw was 
developed by Fechner m early life, under the influence of his rchgious 
training, and out of a pious desire to understand tJiose mam truths 
of Christianity which teach us that we ire children of God, that this 
natural body will become a spintual body and that, though wt ue 
diffcient individual members, we live and move and aic in God 

in Deo vivimus, raovemus, et sumus It is important to notice 
that Fechner maintained this world view ' m a little book, Das 
Biichhin vom J.ehen nach dim Tode^ which he originally published 
in 1 830 under the pseudonym of Dr Miscs, but winch he aftei wards 
republished in his own name in 1866 and again in 1887, as a sketch 
ol lus tUafistcht Afterwards in Nanna (1848) he discussed the 
supposed souls of plants, and in Zendave^ta (1851) the supposed souls 
of tlie earth and the rest of the world I hen in 1855 he pubhshed 
his Atommlehfe, partly founded on his physics but mainly on lus 
metaphysics Under the influence of Leibmtz, Boscovich, Kant 
and Herbart, he supposed that bodies arc divisible mto punctii il 
itoms, which are not bodies, but 9cntrcs of forces of attraction 
and repulsion that impenetrability is a result of repulsive force, 
and that force itself is only law — taking as an instance that New 
toman force of ittraction whose process we do not understand, and 
pegleeting that Newtonian force of pressure and impact whose 
process we do understand from the cimision of bodies already ex 
tended an(l resisting But, in thus adapting to Ins own purposes 
the Leibnitzian an^ysis of matenal mto immaterial, he drew his 
own conclusions according to his own metaphysics, which required 
tliat the supposed centres of force are not Leibnitzian ' monads, ' 
nor Herbartum reals,' nor divine modifications such as Lotze 
afterwards supposed, but arc elements of a system which in outer 
aspect IS bodily and in inner aspect is spiritual, and obeying laws of 
spmt At the same time his syncchologieal view prevented him 
from saying that every atom lias a soul, because accordmg to him a 
soul always corresponds to a unity of a physical manifold Thus 
his metaphysics is Leibnitztan, like that of Lotze, and yet is opposed 
to the most characteristic feature of monadology — tlie percipient 
indivisible monad 

In i860 appeared Fechner's hlemente der Psychophvstk, a work 
which deeply affected subsequent psychology, and almost revolu 
tiomzed metaphysics of body and soul, and Of physical and psychical 
relations generally It becomes necessary, tnerefore, to determine 
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how fax Fechner derived his psychophysics from expenence, how fax 
from fallacies of inference, from his romantic imagination and from 
his theosophic metaphysics, which indeed coloured Ins whole book on 
psychophysics At the very outset he started with his previous 
metaphysical hypothesis of parallehstic identity without interaction 
He now compared the spiritual and bodily sides of a man to the con- 
cave and convex sides of a circle, as inner and outer sides of the same 
process, which is psychical as viewed from within and physical as 
viewed from without He also maintained throughout the lx)ok that 
physical and psychical energy do not interfere, but that the psychical 
IS, like a mathematical quantity, a function of the physical, depend 
ing upon it, and vice versa, only in the sense that a constant relation 
according to law exists, such that we m ly conclude from one to the 
other, but without one ever being cause of the other By his 
psychophysics he meant the exact doctrine of the relations of depen- 
dency between physical and psychical Ihc name was new, but 
not the doctrine From antiquity men had applied themselves to 
determine the relations between the physical stimuli and the so 
called * quality of sensations But what was new was the applica 
tion of this doctrine to the relations between the stimuli and the so 
called ** intensity ** of sensations He generalized Weber’s law (q v ) 
m the form that sensation generally increases in intensity as the 
stimulus increases by a const int function of the previous stimulus 
or increases in in arithmetical progression as the stimulus mere ases 
in a geometrical ratio or increases by addition of the same amount 
as the stimulus increases by the same multiple or increases as the 
logarithm of the stimulus There are th( n, it least within the himts 
of moderate sensations, concomitant vaiiations between stimuli and 
sensations, not only in quality, as in the intervals of sounds, 
which were understood long ago, but also in intensity and the 
discovery of the latter is the importance of Weber's iiul Fcchner's 
law By the rules of induction from concomitant variations, we 
are logically bound to infer the n alistic conclusion that outer physical 
stimuli cause inner sensations of sensible t ffc cts But, unfortunately 
for Fechner, the very opposite conclusion followed from the pre 
suppositions of his parallelistic metaphysics, and from the Lcibnitz- 
lan view of the conservation of energy, winch he was the first m our 
time to use m older to argue that a physical cause c innot produce 
a psychical effect, on the ground that physical tnergy must be 
exactly replaced by physical energy 

Having satisfied himself in what he called ' outer psychophysics,” 
th it the stimulus e luses only the nervous proet ss and not s< ns ition, 
he passed to what he tailed inner psychophysics, ’ or the theory 
of the relation between nervous and psychical processes He 
rightly argued against the old theory that the continuity of nervous 
processes in the brain is mterrupted by mental piocessts of thought 
and will tht re IS a nervous process for evtry mental process But 
two questions then arose What is the relition between mrvous 
process and sensation ? What causes sens ition ? The first qiu stion 
he answered from his imigmation by supposing that while the 
exttrnal world is stimulus of the ncivous proC(*ss, the nervous 
process is the immediate stimulus of the sensation, ind that thi 
sensation increases by a constant friction of the previous stimulus 
tn the nervous system, when Wtber s 1 iw proves only that it increases 
by a constant fraction of the previous stimulus in the extavnal world 
Ihe second question he answered from his pirallelistic imtaphysics 
by deducing th it even within the orginisin there is only a constant 
d( pendency of sens ition on nervous process without causation, 
because the nervous proc t ss is physical but the sensation psychical 
I his answer supposed that the whole physic il process from the 
action of the external stimulus on the nervous svstem to the re u tion 
of the organism on the external world is ont senes, while th( con 
scious proce>»s beginning with sensation is onlv parallel and as it were 
lelt high and dry What then is the cause of the sensation ^ 
Huxley, it will bt remembered, in similar eireumslanccs, answered 
this question by degrading consciousness to an epiphenomenon, 
or byproduct of the physic il process Fechner was sivid from 
this absurdity, but only to fall into the greater absurdity of his own 
panpsychism Having long assumed that the whole world is 
animated throughout, and tliat there are always two parallel senes, 
physical and psychical, he concluded that, while a physical stimulus 
is causing a physical nervous process, a psyehieal accompaniment 
of the stimulus is ciusing the sensation, which according to him, 
IS the psychical accompaniment of the nervous process and that, j 
as the whole physical and the whole psychical senes are the same, | 
differing only as outer and inner, tins identity holds both of stimulus 
and its psychical accompaniment and of nervous prortss and its | 
accompanying sensation Accordingly, he calls thes( and all other 
processes psychophysical , and as he recognized two paralh I 
energies, physical and psychical, differing only as outer and inner 
ispccts of the same energy, he called this ‘ psychophysical energy ” 
In such a philosophy all reality is psychophysical ” At the’same 
time Fechner would not have us suppose that tnt fwo sides are equal, 
according to lum, the psychical, be mg the psychophysical as viewed 
from within, is real, the physical, bemg the psychophysical viewed 
from without, i^ apparent, so in oneself, though nervous process and 
psychical process arc the same, it is the psychical which is the reality 
of winch the nervous is mere appearance and so everywhere, spirit 
is the reality, body the appearance of spint to spirit Finally, he j 


supposed that one spirit is in another, and all m the highest spirit, 
God By this means also he explained unconsciousness In point 
of fact, many stimuli an beneatii the threshold ” of a man's con- 
i sciousness Leibmtz, in the Nouveaux Essats, ii ii, had also said 
that we have many ‘ petilcs perceptions,” of which we are un 
I conscious, and had further suggested that a perception of whicli 
we are, is composed of a quantity of petitcs perceptions ’ of which 
! we are not, conscious Proceeding on this suggestion, and misled 
by the mathematical expression whith he had given to Weber s law, 
Fechner held that a conscious sensation, like its stimulus, consists 
of units, or elements, by summation and increments of which 
conscious sensations and ihcir differences are produced so that 
consciousness, according to this unnecessary assumption, emerges 
from an integration of unconscious shocks or tremors But by the 
hypothesis of the inclusion of spirit in spirit he v\ as furthc r able to 
hold that what is unconscious m one spirit is conscious in a higher 
spirit, while cvciy thing whatever is in the consciousness of the 
highest spirit of God, who is the whole of reality of which the spints 
arc parts, while the so called physical world is merely outer appear- 
ance of one spirit to another 

Fechner first confused physics and metaphysics in psychophysic , 
and next proceeded to confuse them agam in las work on evolution 
{Eimge Ideen zur Schdp/ungs und hniwtcklungs geschichte der Organts- 
mtn, 1873) He perceived that Darwinism attributed too much to 
accident, and was ilso i>owcilcss to explain tfjc origin of life and 
of consciousness But nis substitute was his own hypothesis of 
panpsycliLsm, from which he deduced a cosmorganic evolution 
from a cosmeirginic ' or oiiginal condition of the woild as a living 
organism into the inorganic, by the pnnciple of tciulcucy to stability 
llic world, as he thought, on its physical side, always was a living 
boely ami on its psychic U side God always was its conscious spirit 
uiel, so far from hfc ansing from the lifeless, and consciousness from 
unconsciousness, the life and consciousness of the veholc world arc 
the origin of the lifeless and the unqonscious in parts of it, by a kind 
of secondary uitomatism, while \vc ourselves arc developed from oar 
own mothe r-earth by dilferc ntiation By thus supposing a psychic il 
basis to evolution, Tcchncr, anticipibiig Wundt, substituted a 
jxsyclucal development of organs for Darwinian aceuicntal variation 
Ihc difliculty oi such speculations is to prove that things apparently 
dead and mindless arc liv ing souls Their inte rc st to the inetaphy 1 
Clan IS tluir ojiposition to physu s on the one hand and to theism 
on the other bh ill we resign our traditional behef that the greater 
part of ihc woild is mere bod^, but that its general adaptability to 
conscious oigamsms proves its creation and government by God, 
and tike to the new hypothesis, which, by a trinsfer of design from 
God to Nature, supposes that everything physical is alive, and eon 
ducts its life by psvelmal impulses of its own ^ Fechnci himself 
went even further ind together with design translcrrcd God Himse If 
to Natuic Ihis IS the subject of his list metaphysical work, Du 
lagesans oht gegenuber der Nachtansicht (1879) The day view ' 
(heehiier s) is the view th it God is the psychophysical all embracing 
be ing, the law and conse lou ness ot the woild It resembles tlie views 
of Hegel ind Lotze in its p inthcistic tendency But it does not, 
hke theirs, saeriliee our personality because, according to Fechner 
the one divine consciousness me ludes us as a larger circle includes 
smaller circles By this ingenious suggestion of the membership 
of one spirit in mother, Fechner s ‘ day vicv\ also puts Nature in 
a dilfcrcnt position, neither with Hegel sublimating it to the thought 
of God s mind, nor with Lotze degrading it to the jihenomcna of our 
human minds, but identifying it with tin outer appearance of one 
spirit to anothci spa it in tlie highest of spirits 

We have dwelt on this curious metaphysu s of Techner because 
It contains the master-key to the philosophy of the present 
moment When the later reaction to Kant arose against both 
Hegelianism and matcnalism, the nearly contemporary appear- 
ance of bechntr’s Psychophysics began to attract expenmeiiLil 
psychologists by its real as well as its apparent exactness, and 
both psychologists and metaphysicians by its novel way of 
putting the icTations between the physical and the psychical 
in man and in the world hechner saw psychology deriving 
advantage from the methods, as well as the results, of his 
experiments, and in 1879 the first psychological laboratory was 
erected by Wundt at Leipzig But he liad also to endure count- 
less objections to his mathematical statement of Weber’s law, 
to his unnecessary issumption of units of sensation, and to his 
unjustifiable tr insfer of the law from physical to physiological 
stimuli of sensations, involving in his c;pinion his parallehstic 
view of body and mind Among psyc holc'igists Helmholtz, Mach, 
Brentano, Hering, Delboeuf, were all more or less against him 
Sigwart m his Logic has also opposed the paiallelistic view itself, 
and James has criticized it from the point of view that the souj 
selects out of the possibilities of the brain means to its own ends. 
Nevertheless, largely under the influence of the exaggeration 
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of the conservation of energy, many psychologists — Wundt, 
Paulsen, Riehl, Jodi, Ebbinghaus, Munsterberg, and m England 
Lewes, Clifford, Romanes, Stout—have accepted Fechner’s 
psychophysical parallebsm, as far at least as men and animals 
arc concerned Most stop here, but some go with fechner to 
the full lengtli of his metaphysical parallelism of the physical 
and psychical, as psychophysical, tliroughoiit the whole world 
This mfluenfe extended from Germany to Denmark, where it 
was embraced by Hoffding,and to England, where it was accepted 
by Rom ines, and in a more qualified manner as “ a working 
hypothesis ” by Stout But the most thorough and most 
eloquent of Fechner’s meLiphysical disciples was F Paulsen 
{q V ), who spread panpsychism far and wide in his Etnlettung tn 
die Philosophte 

Here reappear all the characteristic points of Fechner\ world- 
view ' — the panpsycliism, the univcisal parallelism with the identi- 
« - fication of physical and psychical, the inclusion of spmt 

HMuiM0a splnt, the synechological view of spmt, and the final 

day-vicw " that all reality is spirit, and body the apiiearance of 
^mt to spirit But Paulsen tnes to supply something wanting in 
Fechner The onginality of Paulsen consists in trying to supply an 
epistemological explanation of the metaphysics of Fechner, by rccon 
ciling him with Kant and Schopenhauer He borrows from Kant s 
* rationalism ' the hypothesis of a spontanexius activity of the 
subject with the deduction that knowledge begins from sense, but 
anscs from understanding and he icccpts from Kant s metaphysical 
idealism the consequence that everything we perceive, experience 
and know about physical nature, and the bodies of which it consists, 
IS phenomena, and not bodily things m themselves But he has i 
dinerent theory of human nature and soul, and so does not accept 
the Kantian conclusion that things in themselves, in the sense of 
things beyond phenomena, are all unknowable On the contrary, 
his contention is that of Fechner— that all knowable things are inner 
psychical re ditics beneath outer physical aiipearanccs — the invisible 
symbolized by the visible Kant, however, had no epistemology 
for such a contention, because according to lum Ixith outer and 
inner senses give mere appearince from which we could not know 
either body in itself, or soul m itself Parting, then, from Kant, 
Paulsen resorts to a paradox which he shares ^vlth hcchntr and 
Wundt He admits, indeed, Kant’s hypothesis that by mnei sense 
v^c arc conscious only of mental states, but he contends that this 
very consciousness is a knowledge of a thing in itself He agrees 
with Fechner and Wundt that there is no substantial soul, and that 
soul is nothing but the mental states, or rather their unity— thus 
identifying it with Kant s synthetic umt> On this assumption 
he deduces that in l>eing conscious of our mental states we arc 
conscious of soul not merely as it appears, but as it is m itsi If, and 
therefore can infer similar souls, other psychic d unities, which are 
also things in themselves 

But what IS the essincc of this psychical reality which we thus 
immediately and mediately know ? Here he appeals to Schopen- 
hauer’s doctrine that will of some sort is the fundamental fact of 
mental life Taking, then, will to be the cssintial thing in itself 
of which we are conscious, he dediucs that we can infer that the 
psychical things in themselves beyond ourselves are also esscnti Uly 

wills ’ Combining with this the central dogma ot Fechner that 
spmt extends throughout the world of bodily appearance, he con 
eludes that the rcalitits of the world are wills, that bodies are 
mere appearances of wills, and that there is one um vers d and 
all embracing spirit which is will Hisultimite metaphysics, 
then, is this Lvery thing is spmt, and spirit is will lastly, 
by will ’ he does not mean lationd desire,” which is its proper 
meaning but inapplu able to Nature nor unconscious irrationd will, 
which is Schopenhauir s forced meaning, nor unconscious inlelligtnt 
will, which IS Hartmann s more correct meaning, though in ipplu able 
to Nature His will is instinct impulsive feeling a will to 
hvt,’ notmdec I unconscious, but often subconscious, without idea, 
without reasoning about ends and rlicans, yet pursuing ends — in 
short, what he calls, after K h von Baer, Ziclstrebigkeit How 
persistent is ancient animism • hmpeilocles, Plato and Aristotle, 
lelcsio, Bruno and Canipanella, Leibnitz the idealists, Schopen- 
hauer and Ilaitmann, Fechner and Paulsen and the matenalist, 
Haeckel -all have agreed in according some sort of appetition to 
Nature bo prone are men to exaggerate adaptation into aim 1 So 
prone arc they to transfer to Nature the part played by the 
providence of God ! (see Bacon, De augmentih, m 4, sub fin ) 

Noumenal idealism is not dead m Germany It died down for 
a time m the decline of Hegelianism and the rise of materialism 
It has since revived The pure idealism of Fichte is at the 
bottom of It all The panlogism of Schelhng and Hegel survives 
m Its mfluence So still more does the panthehsm of Schopen- 
hauer The three most vital idealisms of this kind at the moment 
are the panpneumatism of Hartmann, combining Hegel with 


Schopenhauer, the panteleologism of Lotze, reviving Leibnitz; 
ahd the pahpsychism of faulsen, continuing Fechner, but with 
the addition of an epistemology combining Kant with Schopen- 
hauer All these systems of metaphysics, differ as they may, 
agree that things are known to exist beyoncl sensible phenomena, 
but yet are mental realities of some kind Meanwhile, the 
natural substances of Aristotelian realism are regarded with 
common aversion 

5— Phenomenal Idealism in Germany 

Phenomenal idealism is the metaphysics which deduces that, 
as we begin by perceiving nothing but mental phenomena of 
sense, so all we know at last from these data is also phenomena 
of sense, actual or possible So far it is m general agreement 
not only with Hume, but also with Kant in his first two positions 
But It follows Fichte in his levolt against the unknown thing m 
Itself On the other hand, as the speculative systems of nou- 
menal idealism, starting from Fichte, succeeded one another, like 
ghosts who “ come like shadows, so depart,’' without producing 
conviction, and often m flagrant opposition to the truths of 
natural science, and when, in consequence, a wave of materialism 
threatened to submerge mind altogether by reducing it to a 
function of matter, many philosophers began to despair of the 
ambitious attempts which had been made to prove that there is a 
whole world of mind beyond phenomena, as the noumenalists 
had supposed Thus they were thrown back on th6 limits of 
human knowledge prescribed by Kant, but purged of the un- 
known thing in Itself by Fichte Phenomenal idealism is the 
Kantian contention that Nature, as known to science, is pheno- 
mena of experience Unfortunately, the word phenomenon " 
IS equivocal (sec Mind, xiv 309) Sometimes it is used for any 
positive fact, as distinguished frc;m its cause But sometimes 
also it means what appears, or can appear, to the senses, as 
distinguished from what does not appear, but can be inferred 
to exist Now, Kant and his followers start from this second and 
narrower meaning, and usually nairow it still more by assuming 
that what appears to the senses is as mental as the sensation, 
being undistinguishable from it or from the idea of it, and that 
an appearance is a mental idea {V orstdlung) of sense, and then 
they conclude that we can know by inference nothing but such 
mental appearances, actual and possible, and therefore nothing 
beyond sensory experience When, on the other hand, the 
objects of science are propcily described as phenomena, what is 
meant is not this pittance of sensible appeal ances, but positive 
facts of all kinds, whether perceptible or imperceptible, whether 
capable of being experienced or of being inferred from, but 
beyond, experience, the farther side of the moon, which 
IS known to exist only by inlerence Hence the doctrine of 
Kant, that Nature as known to sc icncc is phenomena, means one 
thing in Kanlism and another thing in science In the former 
It means that Nature is mental phenomena, actual and possible, 
of sensory experience, in the lattei it means that Nature is 
positive facts, cither experienced or inferred It is most impor- 
tant also to notice that Kantism denies, but science asserts, the 
logic al power of reason to infer actual things beyoncl experience 
But the phenomenal idealists have not, any more than Kant, 
noticed the ambiguity of the term “ phenomenon ", they fancy 
that, in saying that all w^e know is phenomena in the Kantian 
sense of mental appearances, they are describing all the positive 
facts that science knows, and they follow Kant m suppos- 
ing that there is no logical inference of actual things beyond 
experience 

I The Reaction to Kant —The reaction to Kant Zuruck zu 
Kant ’ ") was begun by 0 Liebmann in Kant und die Eptgonen 
(1865) Immediately afterwards, in 1866, appeared Lange's 
Geschiichte des Matenahsmus In 1870 J B Meyer published his 
Kants Psychologie, and-wn X871 H Cohen his more important 
Kants Tkeone der Erfahrung, which led Lange to modify his 
interpretation of Kant in the second edition of his own book 
Lange {qv)hY his History of Materialism has exercised a pro- 
found mfluence, which is due partly to its apparent success in 
answering materialism by Kantian arguments, and partly to 
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Its ingenious attempt to give to Kantism itself a consistenqr, 
which, however, has only succeeded in producing a new 
philosophy of Neo-Kantism, differing from Kantism 
LMge modifying the a prion and rejecting the thing 

in itself Lange to some extent modified the transcen- 
dentalism of Kant’s theory of the origin of knowledge A 
pnon forms, according to Kant, are contributions of the 
mental powers of sense, understanding, and reason, but, accord- 
ing to Lange, they are rooted in “ the physico-psythical organi- 
zation ” Ihis modification was the beginning of a gradual 
lessening of the antithesis of a priori to a posteriori, until at 
last the a prion forms of Kant have been transmuted into 
‘‘ auxiliary conceptions,^’ or “ postulates of experience ” 
But this modification made no difference to the Kantian and 
Neo-Kantian deduction from the epistemological to the meta- 
physical Lange entirely agreed with Kant that a prion forms 
tan have no validity beyopd experience when he says ‘‘ Kant is 
at any rate so far justified as the principle of intuition in space 
and time a prion is in us, and it was a service to all time that he 
should in this first great example, show that what we possess a 
priori, just because it arises out of the disposition of our mind, 
be> ond our t xpenence has no longer any claim to validity ” {Hist 
of Matenahsmyir?im E C Thomas, ii 203) Hence he deduced 
that whatever we know from sensations arranged in such a prion 
forms are objects of our own experience and mental phenomena 
Hence also his answer to materialism Science, says the mate- 
rialist, proves that all known things are material phenomena 
Yes, rejoins Lange, but Kant has proved that material ar6 merely 
mental phenomena, so that the more the materialist proves his 
case the more surely he is pla> ing into the hands of the idealist — 
an answer which would be complete it if did not turn on the 
equivocation of th( word “phenomenon,” whuh in sdence 
means any positive fa( t, and not a mere appearance, much less a 
mental appearance, to sense and sensory experience Having, 
however, made a deduction, which is at all events consistent, 
that on Kantian assumptions all we 1 now is mental phenomena, 
Lange proceeded to reduce the rest of Kantism to consistency 
But his ardent love of consistency i(d him far away from Kant 
in the end, foi he proceeded consistently from the assumption, 
that whatever we think beyond mcntvl phenomena is ideal, to 
the logical conclusion that 111 practical w Uters our moral responsi- 
bility < annot prove the reality of a noumenal freedom, because, 
as on Kant’s assumption we know ourselves from inner sense 
only as phenomena, we can prov^e only our phenomenal freedom 
I ange thus transmuted inconsistent Kantism into a consistent 
Neo- Kantism, consisting of these refoimed positions (t) we start 
with sensations in a prion forms, (2) ill things known from these 
data are mental phenomena of experience, (3) everything beyond 
IS idea, without any coriesponding leilitv” being knowable 
“ The intelligible world,” he concluded, “ is a world of poetry ” 
Our reflection is that there is a great difference between the 
essence and the consistency of Kant’s philosc^phy Its essence, 
as stated by Kant, was to reduce the logical use of reason to 
mental phenomena of experience in speculation, in order to 
extend the practical use of reason to the real noumcna, or things 
m themselves, required for morality Its consistency, as deduced 
by Lange, was to reduce all use of reason, speculative and 
pra( tual, to its logical use of proceeding from the assumed mental 
data of outer and inner sense, arranged a pnon, to mental 
phenomena of experience, beyond which we can conceive ideas 
but postulate nothing As H Vaihinger, himself a profound 
Kantian of the new school, says “ Critical scepticism is the 
proper result of the Kantian theory of knowledge ” 

There is only one Neo-Kantian way out of this dilemma but it is 
to alter the original assumptions of Kants psychological idealism 
This 19 the alternative of A Richl who in Der phtlosophtsche Knticis- 
Rieb! nttis (lii'jb &c ) proposes the non-Kantian hypothesis 
thit though things in themselves are unknowable 
through reason alone they are knowable by empirical intuition and 
therefore also by empirical thought starting from intuition Like 
all true followers of Kant Richl prefers epistemology to metaphysics, 
yet in reality he founds a metaphysics on epistemology, which he 
calls critical reahsm,” so far as it asserts a knowledge of things 


beypnd phenomena, and “ critical monism '' so far as it holds that 
these things arc unhke both physical and psychical phenomena, but 
are nevertheless the common oasis of both He accepts the Kantian 
positions that unity of consciousness combines sensations by a 
priori synthesis and that therefore ill that natural science knows 
about matter moving in space is merely phenomena ol outer sense, 
and he agrees with Kant that from these data we could not infer 
tlungs in themselves by reason But his point is that the very 
sensation of phenomena or appearances implies the things whicn 
appear Sensory knowledge, he says, " is the knowledge of the 
rel itions of things through the relations of the sensations of things * 
Further, holding that hkc every other perception the perception 
of a human t>ody immediately involves the existence of that body 
and like Fichte, believing in a * common conseionsness ** he con- 
cludes that the evidence of sense is verified by common conscious- 
ness of the cxlexnal world as objective in the Kantian sense of 
universally vahd He interprets the external world to be the com- 
mon basis of physical and psychic«al phenomena He rightly rches 
on the numerous passages neglected by I ange in which Kant 
regards things in themselves as neither phenomena nor ideas but 
things existing beyond both But lus mam reliance is on the 
passage in the Kritih where K int speaking of the Cartesian difficulty 
of communication betwten liody and soul suggests th.it however 
liody and soul appear to be different in the phenomena of outer and 
inner sense what lies as thing in itself at the basis of the phenomena 
of both may perhaps be not so ht ttrogentous {nnglncharttg) after 
all Kuhl eUboialcs this bare suggestion into the metaphysical 
theory that th( single basis of phvsical and ps\chical phenomena 
is neither bodilv nor mcntil, nor yet space and motion In order 
to establish this paradox of critical monism he accepts to a certain 
extent the psychophysital philosoiffiy ol I tehner He agrees with 
bcchiur that physical process of nerve and psychical process of 
mind arc n illy the same psychophysical process as appearing on 
the one hand to an observer and on the other hand to one s own 
consciousness, and that physical phenomena only produce physical 
phenomena so that those materialists and realists are wrong who 
say tliat physical stimuli proeluce sensations Xiut whereas I cchner 
and Paulsen hold that all physical processes irc universally accom- 
panied by psychical processes which ire the real causes of psychical 
sensations Kiehl rejects this paradox of universal parallelism in 
order to fall into the (ouallv paradoxical hypothesis that something 
or other which is ncitnir physical not psychical causes both the 
physical phenomena of mittor moving m spac( and the psychical 
phenomt na of mind to arise m us as its common effects In supposing 
a direct perception of such a nondescript thing he shows to what 
straits idealists are driven m the endeavour to supplement Kants 
limitation of knowledge to phenomena by some sort of knowledge 
of things 

2 The Reaction lo Ilume — V\htn the Neo-Kanlians, led by 
Lange, had modified Kant’s hypothesis of a priori forms, and 
retracted Kant’s admission and postulation of things in them- 
selves beyond phenomena and ideas, and that too without 
proceeding further in the direction of kichte and the noumenal 
idealists, there was not enough left of Kant to distinguish him 
essentially from Hume kor what does it mitter to meta- 
physics whether by association sensations suggest ideas, and so 
giv^e rise to ideas of substance and causation a posteriori, or 
synthetic unity of (onscioiisness combines sensations liy a pnon 
notions of substance and causation into objects which are merely 
mental phenomena of expeneiKe, when it is at once allowed by 
the followers of Hume and Kant alike that reason in any logical 
use has no power of inferring things beyond the experience of 
the rcasoner ? In either case, the effective power of inference, 
which makes us rational beings, is gone Naturally then the 
reaction to Kant was followed by a second reaction to Hume, 
partly under the name of “ Positivism,” which has attracted a 
number of adherents such as C Goring (i84I’-i87q), author of 
an mcomplete System der Knitschen Phtlosophte (1874-1875) and 
E Laas {qv), and partly under the name of the “physical 
phenomenology ” of E Mach 

Ernst Mach {q is a conspicuous instance of a confusion of 
physics and psychology ending in a sceptic ism like that of Hume 
He tells us how from his youth he pursued physical 
and psychologiciil studies, how at the age of fiftec n he 
read Kant's Prolegomena, and later rejected the thing m itself, 
and came to the conclusion that the world witli his ego is one 
mass of sensations For a time, under the influence of Fechner’s 
Psychophysics, he thought that Nature has two sides, a phy sical 
and a psychological, and added that all atoms have feeling But 
m the progress of his physical work, which taught him, as he 
j thought, to distinguish between what we see and what we 
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mentally supply, he soon passed from this noumenalism to a 
universal physical phenomenology ” It retains some relics of 
Fechner’s influence, first, the theory of identity, according to 
which the difference between the physical and psychical is not a 
dualism, but everything is at one e both, and secondly, the substi- 
tution of mathematical dependence for physical causality, except 
that, whereas Fechner only denied causality between physical 
and psychical, Mach rejects the entire distinction between 
causality and dependence, on the ground that “ the law of 
causality simply asserts that the phenomena of Nature arc 
dependent on one another ’’ He comes near to Hume’s substi- 
tution of succession of phenomena for real causality He holds, 
like Hume, that nothing is real except our sensations and com- 
plexes of sensory elements, that the ego i-. not a definite, unalter- 
able, sharply bounded unit>,but its continuity alone is important, 
and that we know no real causes at all, muc h less real causes of 
our sensations, or, as he expresses it, bodies do not produte 
sensations, but complexes of sensations form bodies If he has 
iny originality, it consists in substituting for the assoc lation of 
ideas the “ economy of thinking,” by which he means that all 
theoretical conceptions of physics, such as atoms, molecules, 
energy, &c , are mere helps to facilitate our consideration of 
things But he limits this power of mind beyond sensations 
to mere ideas, and like Hume, and also like I^nge, holds at last 
that, though we may form ideas beyond sensations or pheno- 
mena, we cannot know things If we ask how Mach arrived at 
this scepticism, which is contained in his well-known scientific 
work Die Mechanik in threr Entwickelung (1883, ed 1908) as 
well as m his psychological work on the Analysis of Sensations 
{Beitrage zur Analyse der Empfindungen, 1886), we find two mam 
causes, both psychological and epistemological, namely, his 
views on sense and on inference In the first place, he displays 
m its most naked form the common but unproved idealistic 
paradox of a sense of sensations, according to which touch 
apprehends not pressure but a sensation of pressure, sight 
apprehends not colour but a sensation of colour, and there is no 
difference between the sensory operation and the sensible 
object apprehended by any sense, even within the sentient 
organism Hence, according to him, sensations are not appre- 
hensions of sensible objects (eg pressures felt) from which we 
infer similar objects beyond sense (e g similar pressures of outside 
things), but are the actual elements out of which everything 
known is made, as if sensations were like (hemical elements 
Within the limits of these supposed sensory elements he accords 
more than many psychologists do to sense, because, following 
the nativists, Johannes Muller and Henng, \\e includes sensations 
of time and space, which, however, are not to be regarded as 
pure intuitions ” in the style of Kant But here again he 
identifies time and space with the sensations of them (Zeit- 
empfindungen and Raumempfindungen) On the assumption, 
then, that time and space are not objects, but systems, of sensa- 
tions, he concludes that a body in time and space is a relatively 
constant sum of touch-and-light-sensations, joined to the same 
time and-space-sensations,” that each man’s own body is included 
m his sensations, and that to explain sensations by motions 
would only be to explain one set of sensations from another In 
short, sensitions are elements and bodies complexes of these 
elements Secondly, his theory of inference contains the admis- 
sion that infer beyond sensations he remarks that the space 
of the gedmieter is beyond space-sensations, and the time of the 
physicist does not coincide with time-sensations, because it 
uses measurements such as the rotation of the earth and the 
Vibrations of the pendulum But by inference beyond sense he 
does not mean a process of concluding fiom sensible things to 
similar things, eg from tangible pressures to other similar 
pressures m the external world Inference, according to him, 
IS merely mental completion of sensations, and this mental 
completion has two characteristics it only forms ideas, and it 

E roceeds by an “ economy of thought ” In the course of his 
*arned studies on the history of mechanics he became deeply 
impressed with Galileo’s appeals to simplicity as a test of truth, 
and converted what is at best only one characteristic of thinking 


into Its essence According to him, whatever inferences we 
make, certain or uncertain, are mere economies of thought, 
adaptmg ideas to sensations, and filling out the gaps of experience 
by ideas, whatever we infer, whether bodies, or molecules, or 
atoms, or space of more than three dimensions, are all witliout 
distinction equally provisional conceptions, things of thought, 
and “ bodies or things are compendious mental symbols for 
groups of sensations — symbols which do not exist outside 
thought ” Moreover, he applies the same scepticism to cause 
and effect In Nature,” says he, “ there is no cause and no 
effect ” He thinks that repetitions of similar conjunctions 
occur m Nature, the connexion of cause and effect only m abstrac- 
tion He refers to Hume as recognizing no causality but only 
a customary and habitual succession, but adds that Kant rightly 
recognizes that mere observation cannot teach the necessity of 
the conjunction But in reality his theory is neither Hume’s 
theory of association nor Kant’s of aq a prion notion of under- 
standing under which a given case is subsumed He thinks that 
there is a notion of understanding (V erstandeshegnff)^ under 
which every new experience is subsumed, but that it has been 
developed by former experience, instinctively, and by the 
development of the race, as part of the economy of thinking 
“ Cause and effect are therefore,” he concludes, “ thought-things 
I of economical function (Gedankendinge von okonomtscher 
Function) ” His philosophy, therefore, is that all known things 
are sensations and complexes of sensory elements, supplemented 
by an economy of thinking which cannot carry us beyond ideas 
to real things, or beyond relations of dependency to red causes 
It is important to understand that Mach had developed this 
economical view of thought in 1872, more than ten years before 
the appearance of his work on the history of mechanics f^ircbboff 
as he tells us in the preface, where he adds that at a ^ ® 
later date similar views were expressed by Kin hhoff m his Vorle- 
sungen uber mathernatische Physik ( 1874) Kirchhoff asserted that 
the whole objei t of mechanics is “ to describe the motions occur- 
ring in Nature completely in the simplest manner ” This view 
involves the denial of force as a cause, and the assertion that all 
we know about force is that the ac( deration of one mass depends 
on that of another, as m mathematics a function depends on 
a variable, and that even Newton’s third law of motion is merely 
a description of the fact that two material points determine in 
one another, without reciprocally causing, opposite ac c derations 
It IS evident that Kirchhoff’s descriptive is the same as Mach’s 
economical view “ When I say,” says Mach, “ that a body A 
exerts a force on a body B, I mean that B, on coming into contra- 
position with A, is immediately affei ted by a certain acceleration 
with respect to A ” In a word, Mach and Kircldioff agree that 
force IS not a cause, convert Newtonian reciprocal action into 
mere interdependency, and, m old terminology, reduce mechanics 
from a natural philosophy of causes to a natural history of mere 
facts Now, Mach applies these preconceived opinions to 
‘‘ mechanics m its development,” with the result that, though he 
shows mu( h skill in mathematical mechanics, he misrepresents its 
development precisely at the critical point of the discovery of 
Newton’s third law of motion 
The true order of discovery however was as follows — 
a Sir C hnstopher Wren made, many experiments before the 
Royal Society which were afterw irds repeated in a corrected form 
by Sir Isaac Newton in the Pnncipia experimentally proving that 
bodies of ascertained comparatue weights when suspended and 
impelled against one another, forced one another back by impressing 
on one another opposite changes of velocity inversely as their 
weights and therefore masses, that is by impressing on one another 
equal and opposite changes of momentum 

b Wallis showed that such bodies reduce one another to a jomt 
mass with a common velocity equal to their joint momentum 
divided by their joint weights or masses This result is easily 
deducible also from Wren's discovery If m and m' are the masses, 

V and v' their initial velocities and V the common velocity, then 
m(v r- V) — w'(V — V*), therefore mv -f m'v* = (m -f m')V and 
hence (mv 4- m'vy(m 4 - tfT) — V 

c Wren and Huygens further proved that the law of equal action 
and reaction already experimentally established by the former, 
IS deducible from the conservation of the velocity of the common 
centre of gravity, which is the same as the common velocity of the 
bodies that is, deducible from the fact that their common centre 
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of gravity docs not change its state of motion or rest by the actions 
of the bodies between themselves^ and they further extended the 
law to bodies qua clastic 

d, Hence first inductively and then deductively the third law 
was originally discovered only as a law of collision or impact between 
bocfies of ascertained weights and therefore masses impressing on 
one another equal and opposite changes of momentum and always 
reducing one another to a joint mass with a common velocity to 
begin with apart from the subsequent effects of elasticity 

e Newton in the Pnnctpta repeating and correcting Wren's 
experiments on collision and adding further instances from attrac- 
tive forces of magnetism and giavity, induced the third law of motion 
as a general law of all force s 

This order of discovery shows that the third law was geiieralircd 
from the experiments of Wren on bodies of ascertained comparative 
weights or masses which are not material points or mass-points 
It shows that the bodies impress on one another opposite clianges of 
\ elocity inversely as their weights or masses, and that m eloing so 
th( y always begin by reducing one another to a joint mass with a 
common velocity whatever they may do afterwaids in consequence 
of their elasticities Ihe two bodies therefore do not penetrate one 
another but begin by acting on one another with a foicc precisely 
sufficient instead of penetrating one another to cause them to form 
a joint mass with a common velocity Bodies then arc triply 
extended substances each occupying enough space to prevent mutual 
penetration and by this force of mutual impenetrability or mtei- 
rcsistancc cause one another to foim a joint mass with a common 
velocity whenever they collide Withdraw this foundation of 
Ixidies as inter-rcsisting forces causing one another in collision to 
form a joint mass with a common velocity but without penetration 
and the evidence of the third law disappears, for in the case of attrac 
tive forces we know nothing of their modus opirandt except by the 
analogy of the collision of inter resisting bodies which makes us 
beheve thit something simd ir wc know not whit takes place 
in gravity magnetism electricity &e Now Mach though he 
occasionally drops hints that the discovery of the law of collision 
comes first yet nevir explains the process of elcvclopment from it 
to the third law of motion On the contrary, he treats the law of 
collision with other laws is an application of the third law of motion 
because it IS now unfortunately so taught in books of mechanics 
He has therefore lost sight of the truths that bodies arc triply 
extended mutu illy impcnetiable substances and by this force 
causes which reduce one another to a joint mass vvitn a common 
velocity on colhsion as for instance in the ballistic pendulum , th it 
these force s are the ones we best understand , and that they irc 
reciprocal ciuscs of the common velocity of Ihtir joint mass what 
ever happens afterwards In the case of this one force wc know 
far more than the interelepcndcnco supposed by Mach and Kirch 
hoff, wc know bodies with impcnetrabm force causing one another 
to keep apart It might have been expecteel that scepticism on this 
subject would not have hael much effect But the idealists are only 
too glad to get any excuse for elenymg bodilv substances and causes, 
and while Leibnitz supplied theni with the fancied analysis of 
material into immaterial elements and Hume with the reduction 
of liodies to assemblages of sensations Mach adds the additional 
argument that boelily forces arc not causes at all In (rreat Biitain 
Mach's scepticism was vvrlcomcd by Karl Pearson to suppe>rt an 
idealistic phenomenalism dciivcd from Hume and by Ward to sup 
port a noumenal idealism derived from lotze No real advance 
in metaphysics can take place and natural science itself is m some 
danger until the ti uc histoiy of the evidences of the laws of mechani- 
cal force IS restored , and then it will seion appear that in tlic force of 
ce^llision what we know is not material joints determining one 
another's opposite accelerations but bodies by force of impene- 
trable pressure causing one another to keep apart Mechanics is a 
natural philosophy of ciuscs 

3 Dualism wtlhtn Experience —Besides those philosophies 
which are reactions to Kant or to Hume, there are a number of 
other modern systems which start with the common hypothesis 
that knowledge is expeneni e The tonsequeni e is that whatever 
IS true of experience they transfer to all knowledge One of the 
characteristics of actual experience is that its object is, or has 
been, present to an experiencing subject, and of possible experi- 
ence that It can be present As a matter of fact, this character- 
istic differentiates experience horn inference By inference we 
know that things, such as the farther side of the moon, which 
neither are, nor have been, nor ( an be, present to an experiencing 
subject on the earth, nevertheless exist But, on the hypothesis 
that knowledge contains no inferences beyond experience, it 
follows that all the objects of knowledge, being objects of 
experience, are, or have been, or can be, present to an experiem ing 
subject Hence it is comnlon nowadays to hold that there is 
indeed a difference between knower and known, ego and non-ego, 
subject and object, but that they are inseparable, or that all 
1 nown things are objects and subjects inseparably connected in 
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experience This view, however, is held in different forms, and 
two opposite forms have arisen m Germany, ** immanent philo- 
sophy ” and empirio-criticism,” the former nearer to Kant, the 
latter to Hume 

Immanent Philosophy is the hypothesis that the world is not 
transcendent but immanent in conscioubncss Among the up- 
holders of this view art Anton von Lcciair who expresses 
It m the formula Denken cines Scins ^ gcdachtes 
Scin " and R von Schubert Soldem who says tliat "Uosophy 
every fragment of the pretended transcendent world l>elongs to the 
immanent But the best known representative of Immanent 
Philosophy IS VV Sehuppe, who in his ErkcnntmstheoreHsche Logtk 
(1878) and in his shorter Grundnss der Lrkenntmstheorie und Logik 
(1894) gives the view a wider scope by the contention that the 
real world is the common content or object of common conscious 
ness which according to him as accoi ding to bichtt is one and the 
same m all individual men Different individual consciousnesses 
plainly difftr m having euh its own content m winch Sehuppe 
includes each individual s body as well is the rest of the things 
winch come within the consciyiisness of each , but they also as plainh 
agret e g in all admitting one sun Now the point of Sehuppe is 
that so far as they agree, mdividual consciousnesses are not merely 
simil ir but the same in esst nee, and this supposed one and the same 
essence of consciousness in different individuals is what Ik calls 
consciousness m general {Bewusstsetn ubevhaupt) While in tins 
identification he follows hichte in other re^^pccts he is more like 
Kant He supposes that the conscious conti nt is partly a post non 
or consisting of given d ita of sense and partly i priori or consisting 
of categories of underst Hiding which bemg valid for all objects 
aic contributed by the common consciousness Ho differs however 
from Kant not only because he will not allow that the given data 
arc received from things in the mst Ives but also because like Mach 
he agrees with the nalivists that the data already contain a spatial 
dcterminacv and i temporal dctcimmaey which he regards ds a 
postirion elements of the given not likt K int is a prion forms of 
sense He allows m f let no i jnioii forms except categories of the 
understanding and these he reduces considering that the most 
important are identity with difference and causality which in his 
view aie necessary to the judgments that the \anous data which 
nuke up a total impression {GesammteindrucK Totaletndruch) an 
each clillcient from the others together ulentiCtil with the total 
impression and causally connected in relations of necessary sequence 
and coexistence At the same time true to the hypothesis of 

immanence he rigidly confines these categories to the given data 
and altogether avoids the inconsistent tendency of Kant to transfer 
causality fiom a necessary relation lietween phenomena to a neees 
sary relation between phenomena and things m themselves as their 
causes Hence he strictly confines true judgment and knowledge 
to the consciousness of the identity or difference, and the causal 
relations of the given content of the common consciousness From 
tlus epistemology he derives the metaphysical conclusion that the 
tlnngs we know are indeed indej)endcnt of my consciousness and of 
yours taken individually or to use a new phrase arc trans 
subjective ", but so far from being independent of the common 
consciousness one and the same m all of us they aic simply its con 
tents in the inseparable relation of subject and object To the 
objection that there arc objects e g atoms wluch are never given 
to any consciousness he returns the familiar Kantian answer that 
though unpcrceived they are perceptible 1 he whole known world, 
then according to him is the perceived and the perceptible content 
of eommon consciousness 

The empino criticism ' of K Avcnarius (<7 v ) is the hypothesis of 
the inseparability of subject and object or to use his own phraseo- 
logy of ego and environment in punly empirical or a . 

posteriori foim It is like immanent philosophy" 
in opposing experience to the transcendent but it ^ 

also opposes experience to the transcendental or a prion 
It opposes pure experience ' to ‘ pure reason while it agrees 
with Kant's limitation of knowledge to experience Avenanus 
held a view of knowledge very like that of Mach's view of the 
economy of thinking In his first philosophic<al treatise Phtlosophte 
als Denken der Welt gema’is dem Prtnctfy aes kleinsten Kraftmaasses 
Prolegomena zu etner hntik der retnen hrfahrung (1876), he based his 
views on the principle of least action contending that as m Nature 
the force which produces i eliange is the least that can be so in mind 
belief tends m the easiest direction In illustration of tlus tendency , 
he pointed out that mind tends to assimilate a new impression to a 
previous content, and b'^ generalization to bring as many iniprcs«ons 
under as few general conceptions as piossible and succeeds so far 
as it generalizes from pure experience of the given Nor is there 
any objection to this economical view of thought, as long as w^c 
remember what Avenanus and Mach forget that the essence of 
thought is the least action ncithc r more nor less tlian necessary to 
the point which is the reahty of things Afterwards in his Kritik 
der retnen Erfahrung (i 838 1890) Avenanus aiijaed at giving a 
description of pure expenence which he identified with the natural 
view of the world held by all unprejudiced persons What then, is 
this pure expenence ? " Every human individual," says he. 
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" originally accepts over against him an environment with manifold 
paxts, other individuals making manifold statements and what is 
stated in some way dependent upon the environment ” Statements 
dependent upon the environment are what he means by jpure 
experience At first this starting point looks like dualistic realism 
but in reality the author only meant dualism within experience 
By the environment he meant not a thing existmg in itself, out only 
a counterpart (Gegenghed) of ourselves as central part {Centfalghed) 

* We cannot " he adds think ourselves as central part away 
He went so far as to assert that, where one assumes that at some 
time there was no hving l:>eing in the world, all one means is 
that there was besides oneself no other central part to whom one's 
counterparts might also be counterparts The consequence is that 
all the world admitted into his pmlosophy is what ne called the 
‘ empirio critical essential co-ordmation " {empino-knttsche Prtn- 
zipialkoofdinaHon), an insemrable correlation of central part 
and counterpart, of ego and environment Within this essential 
co-ordination he distinguisheci three values R values of the envi- 
ronment as stimlilus, C-vahies of the central nervous system, and 
E values of human statements — the latter being characterized by that 
which at the time of its existence for the individual admits of bemg 
named, and including what we call sensations, &e which depend 
indirectly on the environment and directly on the centr il nervous 
system but are not as the matenahst supposes, m any way reducible 
to possessions of the bram or any other part of that system This 
division of values brings us to the second pomt m his philosophy 
his theory of what he called ‘ vital senes " by which he assayed to 
expliin all life, action and thought A vital series he supposed to 
be always a reaction of C against disturbance by R consisting in 
first a vital dilterence or diminution by R of the maintenance-value 
of C and then the recovery by C of its maintenance- value m accor 
dance with the pnnciple of least action He further supposed that 
while this independent vital scries of C is sometimes of this simple 
land at other times it is cornphc<itt d by the addition of a dependent 
vital senes in E by which in his fondness for too general and far- 
fetched explanations, he endeavoured to explain conscious action 
and thought (Thus if a pam is an F value directly dependent on 
a disturtSnee in C, and a pleasure another K value directly depen 
dent on a recovery of C it will follow that a transition from pain to 
pleasure will be a vital series in E directly dependent on an indepen- 
dent vital series m C, recovering from a vital dillcrence to its main- 
tenance-maximum ) I^astly supposing that all human processes 
can in this way be reduced to vital series m an essential co-ordination 
of oneself and environment Aveharius held that this empino-critical 
supposition which according to him is also the natural view of pure 
cxpenences contains no opposition of physical and psychical, of an 
outer physical and in inner psyclucal world — an opposition which 
seemed to Inra to be a division of the inseparable He considered 
that the whole hypothesis that an outer physical thing causes a 
change in one s central nervous system which again causes another 
change m one s inner psychical system or soul is a departure from 
the natural view of the universe and is due to what he called ' intro 
jection " or the hypothesis wluch encloses soul and its faculties in 
the body and then having created a false antithesis between outer 
and inner gets into the difhculty of explammg how an outer physical 
stimulus can impart soraetlung mto an mner psychical soul He 
concluded therefore that having disposed of tlus fallacy of mtro- 
jection we ought to return to the view of reality as an essential 
co-ordinatton of ego and environmc nt of central part and counter 
part with K-values C-values and E-vahies 

It IS curious that Avenanus should have brought forward this 
artificial hypothesis as the natural view of the world without 
reflectmg that on the one hand the majoiity of mankind belicvcb that 
the environment (R) exists has existed and will exist without 
being a counterpart of any living being as central part (C) , and that 
on the other liand it is so far from being natural to man to believe 
that sensation and thought (E) are different from and merely depen 
dent on his body (Cj. that throughout the Homeric poems though 
soul is required for otner puiposcs all thinking as well as sensation 
IS regarded as a purely tiodily operation It is indeed difficult to 
assign any rational place to the emjiino criticism of Avenanus 
It IS matenahstic without bemg matenahsm, it is realistic without 
being realism Its rejection Of the whole relation of physical and 
psychical makes it almost too indefinite to classify among philo 
sophical systoms But its mam point is the essential co-ordination 
of ego and environment as central part and counterpart in expen- 
enoe It is therefore nearly connectcii with immanent philosophy " 
Schuppe indeed wrote an article in the Vtertel'jahrsschrtfl of 
Avenkrius to prove their essential agreement At the same time 
Schuppe's hypothesis of one common consciousness uniting the given 
by a prion categones could hardly be accepted by Avenanus as 
pure expenence or as a natural view of the world His empino- 
cnticisra '' IS idealistic dualism within expenence in an a posterion 
with a tendency towards materialism 

Phenomenaltsm af VFwwif —Wundt’s meta- 
torrti an appropriate conclusion of this sketch of 
German Weahsra, because his patient mdustry and eclectic 
spirit have fitted bun to assimilate many of the views of his 


predecessors Wundt proves that all idealisms are m a way 
one He starts as a phenomenalist from the hypothesis, which 
we have just described, that knowledge is ex- 
perience contammg subject and object in inseparable 
connexion, and has something in common with the premature 
attempt of Avenanus to develop the hypothesis of dualism 
in experience mto a scientific philosophy comprehending the 
universe m the simplest possible manner Agam he agrees with 
the reaction both to Hume and to Kant m limiting knowledge 
to mental phenomena, and has affinities with Mach as well as 
with Lange Hjus mam sympathies are with the Neo-Kantians, 
and especially with Lange in modifying the a prion, and in 
extending the power of reason beyond phenomena to an ideal 
world , and yet the cry of his phenomenalism is not ‘‘ back to 
Kant,” but “ beyond Kant ” Though no noumenalist, m 
many details he with noumenalists, with Fechner in psycho- 
physics, m psychophysical parallelism, in the independence of 
the physical and the psychical chains of causality, m reduemg 
physical and psychical to a difference of aspects, m substituting 
impulse for accident in organic evolution, and m wishing to 
recognize a gradation of mdividual spiritual beings, with 
Schopenhauer and Hartmann in voluntarism, and even with 
Schellmg and Hegel in their endeiivour, albeit on an artificial 
method, to brmg experience under notions, and to unite subject 
and object in one concrete reality He has a special relation to 
Fichte in developing the Kantnn activity of cons( lousness into 
will and substituting activity for substantiality as the essence 
of soul, as well as m breaking down the antithesis between 
phenomena and things in themselves At the same time, m 
spite of his sympathy with the whole development of idealism 
since Kant, which leads him to reject the thing in itself, to 
modify a pnorism, and to stop at transcendent “ ideals,” without 
postulates of practical reason, he nevertheless has so much 
sympathy with Kant’s Krthk as on its theories of sense and 
understanding to build up a system of phenomenalism, accordmg 
to whuh knowledge begins and ends with ideas, and finally on 
Its theory of pure reason to accord to reason a power of logically 
formmg an “ ideal ” of God as ground of the moral “ ideal ” 
of humanity — though without any power of logically inferring 
any corresponding reality He constructs his system on the 
Kantian order— sense, understanding, reason — and exhibits 
most dearly the necessary consequence from psychological to 
metaphysical idealism IIis philosophy is the best exposition 
of the method and argument of modern idealism — that we 
perceive the mental and, therefore, all we know and conceive 
IS the mental 

Wundt founds his whole philosophy on four psychological 
positions his phenomenalistic theory of unitary experience, 
his voluntarism, his actuahstic theory of soul, and his psycho- 
logical theory of parallelism They are positions also which 
deeply affect, not only the psychological, but also the meta- 
physical idealisms of our time, m Germany, and m the whole 
civilized world 

I His first position is his phenomenalistic theory of unitary 
experience According to him, we begin with an experience of 
ideas, in which object and idea ire ongmally identical ( Vorstellungs- 
object) , we divide this uniLiry exiicncnce into its subjective and 
objective factors and especially in natural science we so far abstract 
the objects as to believe them at last to be independent things but 
it IS the office of psychology to warn us against this popular dualism, 
and to teach us that there is only a duality of psychical and physical, 
which arc divisible, not separable, factors of one and the same 
content of our immediate experience, and experience is our whole 
knowledge His metaphysical deduction from this psychologic il 
view IS that all w( know is mental phenomena, ' the whole outer 
world exists for us only m our ideas," and all that our reason can 
logic^y do beyond these phenomena is to frame transcendent 
‘ ideals " 

II His second position is his voluntansm He agrees with 
Schopenhauer that will is^tho fundamental form of the spiritual 
He does not mean that will is the only mental operation, for he 
recognizes idea derived from sensation, and feehng, as well as will. 
Moreover, he contends that we can neither have idea without feehng 
and will, nor will without idea and feehng, that idCa alone wants 
activity, and will alone wants content, that will is ideating and 
activity (vofstelhnde ThdtigheU)^ which always mcludes motives 



PHENOMJENAL IDEALISM] 


METAPHYSICS 


and ends and consequently ideas He is therefore a follower of 
Schopenhauer as corrected by Hartmann Like these predecessors, 
and like his younger contemporary Paulsen, in calhng will funda- 
mental he includes impulse {Tneb) Accordingly he divides will 
into two species on the one hand, simple volition, or impulse, 
which in his view requires as motive a feeling directed to an end, 
and therefore an idea, e g the impulse of a beast arising from hunger 
and sight of prey, on the other hind, complex volition issuing in a 
voluntary act requiring decision (tntscheidung) or conscious 
adoption of a motive, wifli or without choice Like other German 
voluntarists, he imputas ‘ impulsive will ' to the whole organic 
world He follows Fechner closely in his answer to Darwin If 
he is to bo beUeved, at the bottom of all organic evolution organic 
impulses becoming habits produce structural changes, which are 
transmitted by heredity , and as an impulse thus gradually becomes 
secondarily automatic, the will passers to higher activities, which 
in their turn become secondarily automatic and so on As now 
he supposes feeling even in impulsive will to be directed to an 
end, he deduces the conclusion that in organic evolution the pursuit 
of final causes precedes and is the origin of mechanism But at what 
a cost ! He has endowed all the plants in the world with motives 
feelings directed to an end, and ideas, alf of which, according to 
him, are required for impulse • He apparently forgets that mere 
feelings often produce actions, as when one writhes with pain 
But even so, have plants even those lowest impulses from feelings of 
pain or pleasure t Wundt, howcvei:, having gone so far, there 
stops It IS not necessary for lum to follow Schopenhain r Hart- 
mann and Fechner m endowing the matenil universe with will or 
any other mental operation, because his phenomenalism already 
reduces inorganic nature to mere objects of experiencing subjects 
Wundt s voluntarism takes a new departure, in which, however, he 
was anticipated by the paradox of l)escartes that will is required 
to give assent to anything perceived [Principta philosophtae , i 34) 
Wundt supposes not only that all organisms have outer will, the will 
to act. but also that all tlunking is inner will — the will to think 
Now there is a will to think, and Aristotle pointed out that thinking 
IS m our power whenever one ph ast s, when is sense depends on an 
external stimulus (De anima^ u 5) lh(re is also an impulse to 
think, e g from toothache But it docs not follow that thought 
IS will, or even that there is no thinking without either impulse 
or will proper ihe leal souice of thinking is evidence Wimdt, 
however, hiving supposed that all thinking consists of ideis, next 
supposes that all thinking is willing What is the source of this 
aridox ^ It is a confusion of impulse with will, and letivity with 
oth He supposes that all agtncy, and therelore tlu aginey of 
thinking, is will In detail, to express this supposed inntr will of 
thinking, he borrows fiom Lubni.tz and Kant the tirm apper- 
ception, but in a sense of his own Leibnitz, by way of distinction 
from unconscious perception, gave the name apperception ’ to 
consciousness Kant further insisted tliat this aiq)crception, I 
think, IS an act of sjiuut ineity, distinct from sense, nteessary to 
regarding all my iduis as min( , and to combining them in i synthetic 
unity of apperception which act Fichtt afterw irds devt loped into 
an active construction of all knowledge, rKjuiring will dirieted 
to the end of duty Wundt, in consequence, thinking with Kant 
that apperetption is a spontaneous activity and with Fichte that 
this activity n quires will, and indeed that all activity is will, infers 
that apperception is inner will Further, on his own account, 
he identifies apperception with the process of attention, and regards 
it as an act necessary to the gtneial formation of eomjiuund ideas, 
to all association of ideas, to all imiginition and understanding 
According to him then, attention, even involuntary attention 
requires inner will and all the functions imputed by Hume to 
association, as well as those imputed to understanding by Kant, 
require ajiperception, and therefoio inner will At the same time 
he docs not suppose th it they \U rct^uirc the same kind of will 
In accordance with his pn vious division of outer will into impulsive 
and decisive, he divides the irtner will of apperception into passive 
apperception and active apperception Apperception m general 
thus becomes activity of inner will, constituting the process of atten- 
tion, passive in the form of impulsive will recpiired tor association, 
and active in the form of decisive will required for understanding 
and judgment Now, bmeath these confusing phrases the point 
to be regarded is that, in Wundt's opinion, though we can receive 
sensations, we cannot think at all beyond sense, without some will 
1 his exagger ition of the real fact of the will to think ignores through 
out the position of little man in the great world and at the 
mercy of things which flnve him perforce to sense and from sense 
to thought It IS a substitution of will for evidence as ground of 
assent, and a neglect of our consciousness that we often believe 
agunst our will {eg that wc must die), often without even an 
impulse to bcluve, often without taking any interest, or when 
taking interest in something else of no importance The Dean 
IS dead (Pray, what is trumps " Yet many psychologists accept 
the umversality of this will to believe, and among them James, 
who says that it is far too httle recognized how entirely the intellect 
IS built up of practical interests ' We should rather say “ far too 
much " Wundt, however, goes still farther According to him, 
that which acts in all orgamsms, that which acts in all thinking, 
that which divides unitary experience into subject and object, 


the source of self-consciousness, the unity of our mental hie, the 
most proper being of the individual subject is will " In short, hi^ 
whole voluntarism means that, while the inorganic world is mere 
object, all orgamzation is congealed will, and all thinking is 
apperceptive will But it must be remembered that these con 
elusions are arrived at by confusing action, reaction, life, excita 
bility, impulse and rational desire, all under the one word ' will, ’ 
as well as by omitting tlie involuntary action of intelhgence under 
the pressure of evidence It may well be that impulsive feeling 
IS the beginning of mind but tlien the order of mind is feeling, 
sense, inference, will, whieli instead of first is last, and implies the 
others To proceed, however, with voluntarism, Wundt, as we 
have seen, makes personality turn on will He docs not accept 
the universal voluntarism of Schopenhauer and Hartmann, but 
believes in individual wills, and a gradation of wills, in the 
organic world Similarly, he supjx>scs our personal individual 
Will IS a colkctive will contaimng simpler will unities, and he thinks 
that this conclusion is jirovcd by the continuance of actions in 
animals after parts of the brain have been removed In a similar 
wav he supposes our wills are included in the collective will of 
society lie does not, however, think with Schupjie that there 
is one common consciousness but only that there is a collective 
consciousness and a collective will not j)eretiving that then 
the sun — in his view a mere object in the txperienee of every 
inembi r of the collection — would be only i collective sun Lastly, 
he believes that reason forms the ideal of God as world- 
will, though without proof of existence On the whok, his vol- 
untarism, though like that of Schopenhaiur and Hartmann is 
not the same , not Schopenhauer s because the ideating will of 
Wundts plulosophy is not a universal iirational will, and not 
Ilartnunn's because, although ideating will iccouhng to Wundts 
phenomenalism, is supposed to extend through the world of 
organisms, the whole inorganic world reiiicuns a rnirc object of 
unitary experience 

III ills tliird position is his actualistic thcoiy of soul which he 
shares with 1 icht( Hegel 1 eelmer and Paulsen When 1 ichte 
had rejected the Kantian soul m itself and developed the Kantian 
activity of apperception he considered th it soul consists in con- 
structive activity I eelmer added that the soul is the whole 
umtiry spiritual process manifested in the whole unitary bodily 
process without being a subs! nice Wundt accepts Fichtes 
thcoiy of the actuality and Feclmers syncchological view of the 
soul Taking substance entirely in the sense of substrate he 
argues that there is no evidence of a substantial substrate beneath 
mental operations, that there is notlung excejit unitary experience 
consislmg of ideas, feelings volitions and their unity of will, and 
tliat soul in short is not bubstantia, but actus He does not see that 
this nnitv IS only apparent for men think not always and will 
not always Noi does he see that a man is conscious not of idea, 
feeling, will expel lence but of something conceiving feeling 
willuig and cxpciieneing which he giadually learns to call lumselt 
and that he is never conscious of doing all this minding without 
lus body If then these mental operations were merely ictuality 
they would be actuality of a man's bodily substince In truth 
there IS no sound answei to Materialism except that, besides bodily 
substance, psychical substance is also necessary to explain how 
man performs mental actuilities consciously (sec case Physical 
Realism ch v ) Wundt however has satisfied himself like 
Fcchncr^ tliat there is no real opposition of body and soul< and 
cemeludes in accord ince with his own phenomenalism tliat his 
body IS only an object abstracted from lus unitary txpe runce, which 
IS nil that re dly is of him 

IV Hence his fourth point is lus psycholopcal theory of parallel- 
ism of physical and psychical reduced to identity in unitary experi- 
ence Here his plulosojihy is hechneiism phenomcnahzed lie 
accepts Fechner s e xtension of Weber s law of the external stimuli of 
sense while judiciously remarking that the physiologic^il inter 
pretation is entiuly hypothetical ' He accepts jiisyehojibysical 
parallelism m the sense that cvciy psychic il process has a physical 
accompaniment every pliysiologieal function has a psychical 
meaning but ncithci external stunuhis nor physiological stimulus 
is cause of a psyclucal proce^ss nor vice versa Precisely liko 
Fcehncr he holds that there is a physical causality and energy and 
there is \ psychical causality and energy parallels which never 
meet He uses this psyclucal causality to carry out lus voluntari'-m 
into detail regarding it as an agency of will directed to ends 
causing association and understanding and further aetmg on i 
principle which he calls the heterogony of <nds, remarking very 
truly that each particular will is directed to particular ends, but 
that beyond these ends effects follow as unexpected consequences, 
and that tins heterogony produces social clfccts which we call 
custom But while thus sharply distinguishing the physical and 
the psychical in appearance he follows Fechner m identif>’ing them 
m reality, except that Fechner s identification is noumenal 
Wundt's phenomenal Wundt does not allow that wc know beyond 
experience any souls of earth or any other inorganic being He 
does not therefore, allow that there is a umversal senes of physical 
and psychical parallels According to his jihenomenalism the 
external stimulus and the physiological stimulus are both parallels 
of the same psychical process, the external body as well as 
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my body is merely an object abstracted from an idea of my 
experience, and what is really known in every case is a unitary 
exjicnence divisible but not separable into body and soul physical 
and psychical factors of one and the same unitary experience 
Wundt IS confined by his starting-point to his deduction that what 
we know is mentil phenomena ideas regarded as objects and 
subjects of experience 

With these four positions in hand Wundt's philosophy consceu 
lively follows beginning with his psychology lie begins with 
psychical elements sensations and feelings but he asserts that 
these always exist in a psychical compound from which they can 
be discovered only by analysis and abstraction, and his paradox 
that a pufe sensation ts an abstraction is repeated by W James 
Further Wundt declares that the psychical compound of sensations 
with which according to him we actually start is not a complex 
sensation but a compound idea, so that 1 am expected to believe 
that when 1 hear the chord of D, 1 am not conscious of single sensa 
tions of D F A and have only a compound idea of the chord — as if 
the hearing of music were merely a series of ideas • Wundt how- 
ever has a reason for substituting compound idea for sensation he 
accepts Lotze s hypothesis of local signs and adds a hypothesis 
of temporal signs He supposes that we have no sensations of space 
and time, as the nativists suppose but that while local signs give us 
spatial ideas ftchngs of expectation are temporal signs giving us 
temporal ideas and that these ideas enter into the psychical com- 
pound which IS our actual starting-point It follows that every 
psychical compound into which temjxiral and spatial ideas cntci 
must itself be an idea, and as time at any r ite accompanies all onr 
sensations it follows that every psychical comjxiund of sensations 
containing as it does always temjxir a 1 if not also spatial ideas must 
be a compound idea and not as nativists suppose Schuppe for in 
stance a compound sensation The next question is how com 
pounded ^ Wundt's answer is that inner impulsive will in the form of 
passive apperception forms compound ideas by association , so that 
all these operations are necessary to the starting-pomt He prefixes 
to the ordinary associations which descend from Hume an associa 
tion which he calls fusion ( V erschmelzung) and supposes that it is a 
fundamental process of fusing sensations with spatial and temporal 
ideas into a compound idea But he also recognizes association 
by similarity or assimilation or ' apperception " in Hcrbart s 
more confined sense of the word and association by contiguity or 
complication Recognizing then three kinds of association m all 
he supposes that they are the first processes by winch inner will 
in the form of passive apperception generites ideas from sense 
So far his psychology is a further development of Humes But 
he does not agree with Hume that mind is nothing but sensations 
ideas and associations but with Kant that there are higher 
combinations According to him inner decisive will rising to 
activt apperception proceeds to what he calls ‘ apperceptive 
combinations {Appercepttonverbtndungtn) , first to simple com 
binations of relating and comparing ana then to complex eombin i 
tions of synthesis and analysis in imagination and understanding in 
consequence of which synthesis issues in an aggregate idea (Gesammt 
vorstellung) and then at last analysis by dividing an aggregate idea 
into subject and predicate forms a juelgment (see further J^ooic) Thf 
mam punt of t^s theory is that if it were tiue we should b( for 
ever confined to a jumble of ideas Wundt indeed is aware of 
the consequences If judgment is an analysis of an aggregate 
idea into subject and predicate it follows as he says that ‘ as 
judgment is an immediate so is inference a mediate reference of 
the members of any aggregate of ideas to one another " (System 
dcr Philosophte 6b first cd ) He cannot allow any inference of 
things beyond ideas His psychology poisons his logic 

In Ins logic and especially in his epistemology Wundt appears 
as a mediator between Hume and Kant but with more le imng 
to the Utter While he regards association as lying at the basis 
of all knowledge he does not think it sufficient and objects to 
Hume that he docs not account for necessity nor for substance 
and causation as known in the sciences He accepts on the whole 
the system of synthetic understanding which Kant superimposed 
on mere association Yet he will not proceed to the length of 
Kant's transcendentalism Between Hume s a postenon and 
Kant s a prion hypothesis h( proposes a logical theory of the 
origin of notions beyond experu nee He explains that the arrange 
ment of facts requires “ general supplementary notions (Htilfs- 
begrtffe) which are not contained in expencnce itself but are gained 
b> a process of logical treatment of this experience " Of these 
supplementary notions he holds that the most general is that of 
causality coming from tlve necessity of thought that all our experi 
ences shall be arranged according to ground and consequent That 
sense only ^ves to experience coexistences and sequences of appear- 
ances as Hume said and Kant allowed is also Wundt s starting 
point How then do we arrive at causality ^ Not says Wundt 
by association as Hume said but by thinking, not howe\er by 
a pr|6ri thinking as Kant said but by logical thinking by applying 
the *logacal principle of ground and consequent (which Leibnitz 
had called the pnnciple of sufficient reason) as a causal law to 
empirical appearances Now Wundt is aware that this is not 
always possible, for he holds that the logical principle of ground 
belongs generally to the connexion of thoughts the causal law to 
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I the combination of empirical appearances Nevertheless he believes 
I that when we can apply measures to the combination of empirical 
appearances then we can apply the logical principle as causal law 
to this combination and say that one appearance is the cause of 
another, thus adding a notion of causality not contained in the 
actual observations but specializing the general notion of causality 
He quotes as an instance that Newton in this way added to the 
planetary appearances contained in Kepler's laws the gravitation 
of the planets to the sun as a notion of causality not contained in 
the appe irances and thus discovered that gravitation is the cause 
of the appearances But Newton had already discovered before- 
hind in the mechanics of terrestrial bodies that gravitation con 
stantly causes similar facts on the earth and did not derive that 
cause from any logical ground beyond exj^enence any more than 
he did the tlnrd law of motion Wundt does not realize that though 
we can often use a cause or real ground (pnnciptum essendi) as 
a logical ground (prtnctptum cognoscendt) for deducing effects wt 
can do so only when w^e have previously inferred from experience 
that that kind of cause does produce that kind of effect (see Logic) 
Otherwise logical ground remains logical ground as in any non- 
causal syllogism, such as the familiar one from All mi n are mortal 
which causes me to know that 1 shall die without telling me the 
cuise of death Wundt however having satisfied himself of the 
power of mere logic il thought beyond experience, goc s on to further 
apply his hypothesis and supposes that in dealing with the physical 
world logical thinking having added to experience the ^supple- 
mentary notion ' of causality as the connexion of appearances 
which vary togethtr adds also the " supplement iry notion" of 
substance as substratum of the connected appearances But 
using substance as he does always in the Kantian sense of permanent 
substratum Ixneath changing phenomena and never in the Aris- 
totelian sense of any distinct thing he proceeds to make distinctions 
between the applications of ciusality and of substance Even 
in the physical he confines substance to matter or what AristotU 
would call material causes thus makes its power to be merely 
passive and limits substantial causality to potential energy while 
he supposes that actual causahty is a relation not of substances 
but of events On this false absti action Sigwart has made an 
excellent criticism in an appendix at the end ot his Logic where he 
remarks that we cannot isolate events from the substances of which 
they arc attributes Motions do not cause motions, one body 
moving causes another body to move what we know is causal 
substances Secondly when Wundt comes to the psychical 
he naturally infers from his narrow Kantian definition of siilistancc 
that there is no proof of a substrate over and above all mental 
operations and falsely thinks that he has proved that there is no 
substance mentally operating in the Aristotelian sense Thirdly 
on the gioiinds that logical thinking adds the notion of substance 
as substrate to experience of the physical but not of the psychical 
and that the most proper being of mind is will he concludes 
that wills aic not active substances but substance generating 
activities (' nicht thktige Substanzen sondern substanzerzeugende 
Thaiigkeiten " System 429) 

What kind of metaphysics, then, follows from this compound 
of psychology and epistemology ? As with Kant against 
Ilume, so with Wundt against Mach and Avenanus, the world 
we know will contain something more than mere complexes of 
sensations, more than pure experience with Wundt it will be 
a world of real causes and some substances, constituted partly 
bv experience and partly by logical thmking, or active inner will 
But as with Kant, so with Wundt, this world will be only the 
richer, not the wider, for these notions of understanding, because 
they are only contributed to the original experience, and, being 
mentally contributed, only the more surely confine knowledge 
to experience of mental phenomena Hence, according to 
Wundt, the world we know is still unitary expenence, distin- 
guished, not separated, into subject and object, aggregates of 
ideas analysed by judgment and combined bv inference, an 
object of idea elaborated into causes and substances by logical 
thinking, at most a world of our ideas composed out of our 
sensations, and arranged under our categories of our under- 
standing by our inner wills, or a world of our ideating wills, 
but nothing else Jt is Wundt’s own statement of liis solution 
of the epistemological problem “ that on the one hand the whole 
outer world exists for us only in our ideas, and that on the other 
hand a consciousness without objects of idea is an empty abstrac- 
tion which possesses no^actuality ” {Systemy 212-21%) There 
remains his theory of reason His pupil, Oswald Kulpe (1862- 
), who bases his Grundnss der Psychologic on the hypothesis 
of unitary experience, says m his Etnleitung in die Philosophic 
(1895, 4th ed 1907) that Wundt in his System derives the right 
of metaphysics to transcend expenence from similar procedure 
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within the limits of the special sciences This is Wundt’s 
view, but only in the sense that reason passes from ideas to 
“ ideals,” whether in the special sciences or in metaphysics 
Reason, as in most modern psychologies and idealisms, is intro- 
duced by Wundt, after all sorts of operations, too late, and, 
when at length mtroduced, it is described as going beyond 
ideas and notions to “ ideals ” (Ideen)^ as an ideal continuation 
of series of thoughts beyond given experience — nothing more 
Reason, according to Wundt, is like pure reason according to 
Kant, except that Wundt, receiving Kantism through Neo- 
Kant ism, thinks that reason arrives at “ ideals ” not a prion, 
but by the logical proiess of ground and consequent, and, 
having abolished the thing in itself, will not follow Kant in his 
inconsequent passage from pure to practical reason in order to 
postulate a reality corresponding to “ ideals ” beyond experic nee 
Wundt, m fact, agrees with Lange that leason transcends 
experience of phenomena only to conceive “ ideals ” This 
being so, he finds in mathematics two kinds of transcendence — 
real, where the transcendent, though not actual in experience, 
can become partly so, eg the divisibility of magnitudes, 
imaginary, where It cannot, ^ g' w-dimensions He supposes in 
metaphysics the same transcendence in forming cosmological, 
psy( hological, and ontological “ ideaL ” He supposes real is 
well as imaginary transcendence in cosmological “ ideals ”, 
the former as to the forms of space and time, the latter as to 
content, e g atoms But he limits psychological and ontological 
“ ideals” entirely to imaginary transcendence The result 
IS that he confines metaphysical transcendence to ‘‘a process 
into the imaginary ” as regards the substantial and causal 
content of cosmological ” ideals,” and altogether as regards 
psychobgical and ontological “ideals” Ihus, according to 
him, in the first place reason forms a cosmological “ ideal ” of 
a multitude of simple units related , secondly, it forms a psveho- 
logical “ ideal ” of a multitude of wills, or substance-generating 
activities, which communicite with one another bv ideas so 
that will causes ideas in will, while together thev constitute a 
collective will, and it goes on to form the moral ideal of humanity 
(das sittliche Menschhettstdeal) , c\m\f thirdly, it forms an ontologi- 
cal “ ideal ” of God as ground of this moral “ ideal,” and there- 
with of all being as means to this end, and an “ ideal ” of God 
as world-will, of which the world is development, and in which 
individual wills participate each in its sphere “Herein,” 
says Wundt, “ consists the imperishable truth of the Kantian 
proposition that the moral order of the world is the single real 
proof of the existence of God ” (System, 405, cf 439) “ Only,” 

he adds, “ the expresaon proof is here not admissible Rational 
‘ ideals ’ are in general not provable ” As the same limit 
applied by him to all transcendent rational “ ideals,” and 
especially to those which refer to the content of the notion 
of the world, and, like all psychologial and ontological “ ideals,” 
belong to the imaginary transcendent, his conclusion is that 
reason, in transcending experience, logically conceives “ ideals,” 
hut never logically infers corresponding realities 
The conclusion that reason in transcending experience can 
show no more than the necessity of “ ideals ” is the only con- 
clusion which could follow from Wundt’s phenomenalism in 
psychology, logic and epistemology If knowledge is experience 
of ideas distinguished by mner will of apperception into subjec t 
and object in inseparable connexion, if the starting-point is 
ideas, if judgment is analysis of an aggregate idea, if inference 
IS a mediate reference of the members of an aggregate of ideas 
to one another, then, as Wundt savs, all we can know, and 
all reason can logically infer from such data, is in our ideas, 
and consciousness without an object of idea is an abstraction, 
so that reason, in transcending experience, c an show the necessity 
of ideas and “ ideals,” but infer no corresponding reality beyond, 
whether in nature, or in Man, or in God Wunclt, starting from 
a psychology of unitary experience, deduces a consistent meta- 
physics of no mferenceof things transcending experience through- 
out — or rather until he came to the very last sentence of his 
System der Phtlosophte (1889), where he suddenly passes from 
a necessity of “ i^als ” (Ideef%)j to a necessity of “ faith ” 


(Glauben), without “ knowledge ” (Wtssen) He forgets appar- 
ently that faith is a belief in things beyond ideas and ideals, 
which is impossible in his pyschology of judgment and logic of 
inference Ihe fact is that hi^ Systefn may easily seem to prove 
more than it docs He describes it as idealism in the form of 
ideal realism, because it recognizes an ideating will requiring 
substance as substratum or matter for outer relations of pheno- 
mena But when we look for the evidence of an) such will 
beyond ourselves and our experience, we find Wundt offering 
nothing but an ontological “ ideal ” of reason, and a moral 
“ ideal ” requiring a religious “ ideal,” but without any power 
of inferring a corresponding reality The System then ends 
with the necessity of an “ ideal ” of God as world-will, but 
provides no ground for the necessity of any belief whate\er m 
the being of God, or indeed in any being at all beyond our own 
unitary experience 

Wundt, however, afterwards wrote an Ftnleiiung in die 
Phtlosophte (1901, 4th ed , 1906), inwhuhhe speaks of realism 
m the form of ideal realism as the philosophy of the future 
It is not to be idealism which resolves everything into spirit, 
but realism which gives the spiritual and the material each 
Its own place m harmony with scientific consciousness It is 
not to be dualistic but monistic realism, because matter is not 
separate from spirit It is not to be materialistic but ideal 
realism, because the physical and the psychical are inseparable 
parallels inexplicable by one another It is to be monistic ideal 
realism, like that of hichte and Hegel, not, however, like theirs 
idealistic in method, a Phantastisches Begrtffsgebaude, but 
realistic in method, a W'lssenschafthche Phtlosophte It is to 
be ideal realism, as in the Systetn It is not to be a species of 
idealism, as in the System — but of realism How are we to 
understand this change of front ? We can only explain it by 
supposing that Wundt wishes to believe that, beyond the 
“ ideal,” there really is proof of a transcendent, ideating, sub- 
stance-generating will of God, and that he is approaching the 
noumenal voluntarism of his younger contemporary Paulsen 
But to make such a conversion from phenomenalism plausible, 
it IS neccssaiy to be silent about his whole psychology, logic 
and epistemology, and the conseejuent limitation of knowledge 
to experience, and of reason to ideas and “ ideals,” without any 
power of inferring corresponding things 

What a pity it is that Wundt haci committed himself by his 
psychology to phenomenalism, to unitary experience, and to 
the limitation of judgment and reason to ideas and ideals ! ” 
hor his phenomenalism prevents him from con'^istently saying 
the truth inferred by reason — that there is a world beyond 
experience, a world of Nature, and a will of God, real as well as 
ideal To understand Wundt is to discover what a mess modern 
psychology has made to metaphysics To understand pheno- 
menal idealism in Germany is to discover what a narrow world 
is to be known from the transcendental idealism of Kant shorn 
of Kant’s inconsistencies To understand noumenal idealism 
m Germany and the rise of metaphysical idealism in modern 
times is to discover that psychological is the origin of all meta- 
physical idealism If we perceive only what is mental, all that 
we know is only mental But who has proved that psychological 
starting point ? Who has proved that, when I scent an odour 
in my nostrils, I apprehend not odour but a sensation of odour, 
and so for the other senses ? Sensation, as Aristotle said, 
IS not of itself it is the apprehension of a sensible objec t in the 
organism I perceive pre^sure, heat, colour, sound, flavour, 
odour, in my five senses Having felt reciprocal pressures in 
touch, I infer similar pressures between myself and the external 
world 

6 — English Idkalism 

I The Follotvers of Hume's Phenomenalism — Compared 
with the great systems of the Germans, English idealism m the 
19th century shows but little originality It has been largely 
borrowed either from previous English or from later German 
ideahsm, and what originality it has possessed has been mainlv 
shown in that spirit of eclectic compromise which is so dear 
to the English mind The predominant influence, on the whole. 
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has been the phenomenalism of Hume, with its slender store of 
sensations, ideas and associations, and its conclusion that all 
we know is sensations without any known thinkers or any other 
known things This phenomenalism was developed by James 
Mill (1773-1836) and J S Mill (1806-1873), and has smce 
been contmucd by A Bam It also became the basis of the 
philosophies of Huxlev and of Spencer on their phenomenalistic 
side It is true that Spencer’s “ transfigured realism ” contains 
much that was not dreamt of by Hume Spencer widens the 
empirical theory of the ongm of knowledge by his brilliant 
hypothesis of inherited organized tendencies, which has influ- 
enced all later psychology and epistemology, and tends to a kind 
of compromise between Hume and Kant He describes his 
belief in an unknowable «ibsolute as “ carrying a step farther 
the doctrine put mto shape by Hamilton and Mansel ” He 
develops this belief in an absolute in connexion with his own 
theory of evolution mto something different both from the 
idealism of Hume and the realism of Hamilton, and rather 
falling under the head of materialism Nevertheless, as he 
believes all the time that everything knowable throughout the 
whole world of evolution is phenomena m the sense of subjective 
affections of consaousness, and as he applies Hume s distinction 
of impressions and ideas as a distinction of vivid and famt 
states of consc^iousness to the distinction of ego and non-ego, 
spirit and matter, inner and outer phenomena, his philosophy of 
the world as knowable remains within the limits of phenomenal- 
ism Nothmg could be more like Hume than his final statement 
that what we are conscious of is subjective affections produced 
by objective agencies unknown and unknowable I he “anti- 
realism,” which takes the lion’s share m “transfigured 
realism,” is simply a development of the phenomenalism of 
Hume Hume was also at the bottom of the philosophies of 
G H I ewes, who held that there is nothing but feelings, and 
of W K Clifford Nor is Hume yet dethroned, as we sec 
from the works of Karl Pearson and of William James, who, 
though an American, has exercised a considerable influence on 
English thought 1 he most flourishing time of phenomenalism, 
however, was during the lifetime of J S Mill It was 
counteracted to some extent by the study at the universities 
of the deductive logic of Aristotle and the inductive logic of 
Bacon, by parts of Mill’s own logic, and by the natural realism 
of Reid, Stewart, and Hamilton, which met Hume’s sceptic ism 
by asserting a dirccl: perception of the external world But 
natural realism, as finally interpreted by Hamilton, was too 
dogmatic, too unsystematic, and too confused with elements 
derived from Kantian idealism to withstand the brilliant 
criticism of Mill’s Examination of Sir William Hamilton's 
Philosophy (1865), a work which for a time almost persuaded us 
that Nature as we know it from sensations is nothing but per- 
manent possibilities of sensation, and oneself only a series of 
states of consciousness 

2 The Influence of Kant and He^el — Nevertheless, there 
have never been wanting more soaring spirits who, shocked 
at the narrowness of the popular phenomenalism of Hume, 
have tried to find a wider idealism Ihey have, as a rule, 
sought It m Germany Before the beginning of the 19th century, 
Kant had made his way to England m a translation of some of 
his works, and in an accxmnt of the Elements of the Critical 
Philosophy by A h M Wilhch, both published in 1798 After 
a period of struggle, the influence of Kant gradually extended, 
and, as we see m the writings of Colei idge and C arlyle, of Hamil- 
ton and Mansel, of Green and Caird, of Laurie, Martineau and 
others, has secured an authority over English thought almost 
equal to that of Hume (sec Idealism) Both philosophers 
appeal to the English love of experience, and Kant had these 
advantages over Hume that within the narrow circle of sensible 
phenomena his theory of understanding gave to experience 
a fuller content, and that beyond phenomena, however mcon- 
sistcntly, his theory of reason postulated the reality of God, 
freedom and immortality Other and wider German philo- 
sophies gradually followed that of Kant to England Coleridge 
(1772-1834) not only called attention to Kant^s distinction 


between understanding and reason, but also introduced his 
countrymen to the noumenal idealism of Schelling In the 
Btographta Literana (1817) he says that in Schelling’s Natur- 
phtlosophte and System des transcendenialen Idealtsmus he first 
found a general coincidence with much that he had toiled out 
for himself, and he repeated some of the mam tenets of Schelling 
Carlyle ( 1 795-1881 ) laid more emphasis on Fichte At the height 
of his career, when between 1840 and 1850 many of Fichte’s 
works were being translated in the Catholic Series, he called 
attention to Fichte’s later view that all earthly things are but 
as a vesture or appearance under which the Divine idea of the 
world is the reality Extravagant as this noumenalism is, it 
was a healthy antidote to the phenomenalism of the day 
Among other followers of German idealism were J F Ferner 
(q V ), who adopted the hypothesis of Schelling and Hegel that 
there is one absolute intelligence (see his Lectura and Philo- 
sophical Remains, 1866, 1 1-33, 11 545-368), and J Hutchison 
Stirling {qv) About the same time Benjamin Jowett {qv) had 
been studying the philsophy of Hegel, but, being a man 
endowed with much love of truth but with little belief m first 
principles, he \\a^ too wise to take for a principle Hegel’s assump- 
tion that dilTerent things are the same He had, however, 
sown seeds in the minds of two distinguished pupils, T H 
Green and E Caird {qv) Both proceeded to take Hegelian- 
ism seriously, and between them spread a kind of Hegelian 
orthodoxy in metaphysics and in theology throughout Great 
Britain Green {Prolegomena to Ethics, ^883), ^ 

tried to effect a harmony of Kant and Hegel 
by proceeding from the epistemology of the former to the 
metaphysKs of the latter Taken for granted the Kantian 
hypothesis of a sense of sensations requiring synthesis by under- 
standing, and the Kantian conclusion that Nature as known 
consists of phenomena united by categories as objects of experi- 
ence, Green argued, in accordance with Kant’s first position, 
that knowledge, in order to unite the manifold of sensations 
by relations into related phenomena, retjuires unifying intelli- 
gence, or what Kant called synthetic unity of apperception, 
which cannot itself be sensation, because it arranges sensations, 
and he aigued, in accordance with Kant’s second position, that 
therefore Nature itself as known requires unifying intelligence to 
constitute the relations of its phenomena, and to make it a 
connected world of expcricnc c When Green said that “ Nature 
IS the system of related appearances, and related appearances 
are impossiWe apart from the action of an intelligence,” he was 
speakmg as a pure Kantian, who could be answered only by 
the Aristotelian position that Nature consists of related bodies 
beyond appearances, and by the realistic supposition that there 
IS a tactical scn^'C of related bodies, of the mter-resisting members 
of the organism, from which reason infers similar related bodies 
beyond sense But now, whatever opinion we may have about 
Nature, at all events, as Green saw, it does not come into exist- 
ence m the process by whu h this person or that begins to think 
Nature i> not my nature, nor your nature, but one From this 
fact of unity of Nature and of e\ervthing in Nature, combined 
with the two previous positions accepted, not from Nature, but 
from Kant, (ireen proceeded to argue, altogether beyond Kant, 
that Nature, being one, and also requiring unifying intelligence, 
requires one intelligence, an eternal intelligence, a single spiritual 
principle, prior to, and the condition of, our individual knowledge 
According to him, therefore, Nature is one system of phenomena 
united by relations as objects of experience, one system of related 
appearances, one system of one eternal intelligence which 
reproduces itself in us The “ true account ” of the world in 
his own words is “ that the concrete whole, which may be de- 
scribed indifferently as an eternal intelligence realized m the 
related facts of the world, or as a system of related facts rendered 
possible by such an mtelUgence, partially and gradually repro- 
duces itself m us, communicating piecemeal, but m inseparable 
correlation, understandmg and the facts understood, experience 
and the experienced world ” Nobody can mistake the Schellin- 
gian and Hegelian nature of this conclusion It is the Hegelian 
view that the world is a system of absolute reason But it is 
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not a ELantian view, and it is necessary to correct two confusions I thought The success, therefore, of the works of Green and 


of Kant and Hegel, which have been imported with Hegeliamsm 
by Green and Caird herrier was aware that m Kant’s system 
“ there is no common nature in all intelligence ” {Lectures, 11 
568) Green, on the other hand, m deducing his own conclusion 
that the world is, or is a system of, one eternal mtelligence, 
incautiously put it forward as what may be called broadly 
the Kantian view” {Prolegomena, § 36), and added that he 
follows Kant “ in maintaining that a single active conscioui) 
principle, by whatever name it be called, is necessary to consti 
tute such a world, as the condition under which alone phenomena, 
t e appearances to consciousness, can be related to each other 
in a single universe ” (^38) He admitted, however, that Kant 
also asserted, beyond this single universe of a single principle, a 
world of unknowable things in themselves, which is a Kantian not 
a Hegelian world But Caird endeavoured to break down even 
this second barrier between Kant and Hegel Ac cord- 
ing to Caird, Kant “ reduces the inaccessible thing 
in Itself (which he at first speaks of as affecting our sensibility) 
to a noumenon which is projected by reason itself ” {Essays, 
11 405), and in the 1 ranscendental Dialectic, which forms the 
last part of Kant’s Kntik, the noumenon becomes the object 
of an intuitive understanding “ whose thought,” says Caird, 
“ IS one with the existence of the objects it knows ” (ibid 412, 
413) Kant, then, as interpreted by English Hegelians, already 
believed, before Hegel, that there is one intelligence common 
to all individuals, and that a noumenon is a thought of this 
common intelligence, “ an ideal of reason so that Kant was 
trying to be a Hegehan, holding that the world has no being 
beyond the thoughts of one intelligence But history repeats 
itself, and these same two mterpretations of Kant had already 
been made in the lifetime of Kant by Fichte, m the two Intro- 
ductions to the Wi^^enschaftslehre, which he published in hi^ 
Philosophical Journal in 1797 Now, the curious fact is, that 
Kant himself wrote a most indignant letter, dated 7th August 
1799 {KafU\ Werke, ed Hartenstein, via 600-601), on purpose 
to repudiate all connexion with Fichte Pichtc’s Wt^sen- 
schaftslehre, he said, is a completely untenable system, and a 
metaphysics of fruitless apices, m which he disclaimed any 
participation, lies own hriiik he refused to regard as a pro- 
paedeutic to be construed by the Pichtian or any other stand- 
point, declaring that it is to be understood accordmg to the 
letter, and he went so far as to assert that his own critical 
philosophy IS so sitisfactory to the reason, theoretical and 
practical as to be incapable of improvement, and for all future 
ages indispensable for the highest ends of humanity After 
this letter it cannot be doubted that Kant not only differed 
wholly from Pichtc, both about the synthetic unity of appercep- 
tion and about the thing in itself, but also is to be construed 
literally throughout W hen he said that the act of consciousness 
“ I think,” IS in allem Btwusstsein etn und dasselbe, he meant, 
as the whole context shows, not that it is one in all thinkers, 
but only that it accompanies all my other ideas and is one and 
the same in all my consciousness, while it is different in different 
thinkers Though agam m the Transcendental Dialect he spoke 
of pure reason conceiving “ ideals ” of nournena, he did not mean 
that a noumenon is nothing but a thought arising only through 
thinking, or projected by reason, but meant that pure icason 
can only conceive the “ ideal ” while, over and above the 
‘‘ ideal ” of pure reason, a noumenon is a real thing, a thing m 
Itself, which IS not indeed known, but whose existence is postu- 
lated by practical reason m the three instanc es of God, freedom, 
and immortality Consequently, Kant’s explanation of the unity 
of a thing IS that there is always one thing in itself causing m 
us many phenomena, which as understood by us are objectively 
valid for all our consciousnesses What Kant never said and 
what his whole philosophy prevented his saying, was that a 
single thing is a smgle thought of a single consciousness , either 
of men, as in Fichte’s philosophy, or of God and man, as in 
Hegel’s The passage from Kant to Hegel attempted by Green, 
and the harmony of Kant and Hegel attempted by Green and 
Caird, are unhistoncal, and have caused much confusion of 


Caird must stand or fall by their Hegelianism, which has mdeed 
secured many adherents, partly metaphysical and partly theo- 
logical, Among the former we may mention W Wallace, the 
translator of most of Hegel’s Encyklopddie, who had previously 
learnt Hegelianism from Ferner, W H F'airbrother, who has 
written a faithful account of The Philosophy of Thomas Hill 
Green {i^()6), R L Nettleship, D G Ritchie, J H Muirhead, 
J S Mackenzie, and J M E MTaggart, who closes his acute 
Studies in Hegelian Cosmology (1901) with the possibility of 
finding, above all knowledge and volition, one all-embrat mg unity, 
which IS only not true, only not good, because all truth and all 
goodness are but distorted shadows of its absolute perfection — 
‘ das Unbegrcilliche, well es der Begriff selbsL 1st ’ ” 

There are still to be mentioned two English Hegelians, who 
have not confused Kant and Hegel as Green did namely, 
Simon Somervulle Laurie (1829-1909) and h H Bradley 
(b 1846), fellow of Merton College, Oxford 

Lauiie wrote Metaphystca, nova et vthtsta a Return to Dualism^ 
by bcotus Novantic^ub (1884, 2iid cd cnUrgLd 1889) His attitude 
to Green is expressed towards the end of his book where 
he says The nriore rttent irgument for God which 
resolves itself into the necesvSity of a self distinguishing one basis 
to winch nature as a mere system of relations must lx; referred is 
simply the old argument of the necessity for a I irst Cause dressed 
up in new clothes Not by any means an aigumint to lx despised 
but stopping short of the tiuth through an inadexjuite analytic 
of knowledge His aim is to remexly this defect by psychology 
under the conviction tliat a true metaphysics is at bottom 
psychology, and a tiuc psychology fundamentally metaphysics 
liis psychology is founded on a propisod distmction between 
* it tuition " and reason His theory of attuition ' by which he 
supposes that we become conscious of objects outside ourselves, 
is his “ return to duahsm and is indeed so like natural realism as 
to suggest thit like Icmci he stalls fiom llaimltou to end m 
Hegel As, however, he docs not suppose tint we have a direct 
peiception of som< thing resisting the organism such as Hamilton 
maintained it becomes necessary to state exactly what he means 
by “ attuition ' It is accordmg to hun something more than 
sensation but less than perception, it is common to us with lower 
animils such as dogs, its opciation consists m co-ordinating sen- 
sations into in aggregate which the subject throws back mto 
space and thereby has a conseiousness of a total object outside 
itself, eg a stone or a stick a man or a moon He carries its 
opeialion before reason still further supposing that attuition ' 
makes particulai inferences ilxxit outside objexrls and that a man 
01 a dog through association ittuites ' seejuence and mvariablc 
ness of succession and in fact gets as far in the direction of causation 
as Hume thought it passible to go at all Launc s view is that a 
dog who has no highci faculty than attuition can go no farther, 
but that a man goes faithei by icason lie Hunks that attuition 
gives us conse^iousness of an object but without lenowlcdgc and 
tint knowledge begins with reason His theory of reason brings 
him into contact with the Geiman idealists he accepts from Kant 
the hytH)theMs of synthcisis tUid a piion categoiies from 1 ichte the 
hypothesis that will is ne'etss«xry to reason from bchelhng and 
Hegel the hypothesis of iinivtrs il reason and of an identity betwee n 
the cosmic reason and the reason of man m which he agrees also 
with Green and Caiid But he has a peculiar view of the powers 
of leason , that (i) undci the law of excluded nuddle it states altema- 
tives A or B or C or D , (2) under the law of coiitraelietion it negates 
BCD, (3) under the law of sufficient reason it says “ theieforc ", 
and (4) under the law of identity it concludes A is A In workmg 
out this proec sb he suppose s that reason throws mto consciousness 
a pnon categories synthetic predicates a pnoii or, as he also calls 
them dialectic pvreepts ’ Of these the most important is c ruse 
of which his theory in short, is that by this i pnoii category and 
the process of reason we go on from sequence to consequence, first 
stating that an tficct may be caused by several alternatives then 
negating all but one next concluding that this one as suffteierit reason 
IS cause and finally attaining the necessity of tlic causal nexus by con- 
verting causality into identity instead of " Fiie bums wood ' 
putting ‘ Eireiscomburcnt wood is combustible " T astly while he 
agrees with Kint about a pnon categories, he differs about the 
knowledge to be got out of them Kant appl>ing them only to 
sensations concluded that we can know nothing beyond by their 
means But Laurie, applying them to attuitions " of objects out 
side considers that though they are " reason bom," yet they make us 
know the objects outside to which they are applied This is th^; 
farthest point of Ins dualism which suggests a realistic theory of 
knowledge different in process from Hamilton's but with the 
same result Not so Laurie is a Hegelian, using Kant s categories, 
as Hegel did to argue that they arc true not only of thoughts but 
of things, and for the same reason that thinp and thoughts are the 
same At first m his psychology he speaks of the " attuition " 
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and the rational perception of ah outside object But m his 
metaphysics founded thereon he interprets the outside object to 
mean an object outside you and me, out not self-subsistent, not 
outside universal reason but only ‘ Beent reason He quotes 
with approval Schelling's phrase ‘ Nature is visible Intelligence 
and InteUigence visible Nature " He agrees with Hegel that there 
are two fundamental identities the identity of all reason and 
the identity of all reason and all being Hepeq he explains what 
IS a duality for us is only a " quasi-duality ' from a universal 
standpoint In fact his dualism is not f<Jalism but merely the 
distinction of subject and object within idcahsm Laurie s meta- 
physics IS an attempt to supply a psychological propaedeutic to 
HegeUan metaphysics 


Bradley’s Appearance and Reality (1893) is a more original 
performance It proceeds on the opposite method of making 
metaphysics independent of psychology “ Meta- 
BrMdtey physics/’ says he, “ has no direct interest in the origin 
of ideas” (254), and “we have nothing to do here with 
the psychologital origin of the perception” (35) This 
metaphysical method, which we have already seen attempted 
by Lotze, is the true method, for we know more about 
things than about the beginnings of our knowledge Bradley 
IS right to go straight to reality, and right also to inquire 
for the absolute, in order to take care that his meta- 
physical view IS comprehensive enough to be true of the 
world as a whole He is unconsciously returning to the meta- 
physics of Aristotle in spirit, yet he differs from it toto coelo 
in the letter His starting-point is the view that things as 
ordinarily understood, and (we may add) as Aristotle understood 
them (though with important qualifications) are self-contradic- 
tory, and are therefore not reality but appearances If they were 
really contradictory they would be non-existent However, 
he illustrates their supposed contradictoriness by examples, 
such as one substance with many attributes, and motion from 
place to pla( e in one time But he fails to show that a substance 
IS one and many m the same respect, and that motion requires a 
body to be in two places at the same moment of one time There 
IS no contradiction (as Aristotle sud) between a man being 
determined by many attributes, as rational, six-foot-high, white, 
and a father, ind yet being one whole substance distinct from 
any other, including his own son, nor is there any contradiction 
between his body being in bed at 8 15 and at breakfast at 8 45 
within the same hour Bradley’s supposed contradictions are 
really mere differeni es So far he reminds one of Hcrbart, who 
founded his “ realistie ” metaphysics on similar misunder- 
standings, except that, while Hcrbart (onduded that the world 
consists of a number of simple “reals,” each with a simple 
quality but unknown, Bradley concludes that reality is one 
absolute experience which harmonizes the supposed contra- 
dictions in an unknown manner If his starting-point recalls 
Herbart his method of arriving at the absolute recalls Spinoza 
Tn his Table of Contents, ch xin , on the General Nature 
of Reality, he says, in true Spinozistic vein “ I he Real is one 
substantially Plurality of Reals is not possible ” In the text 
he explains that, if there were a plurality of reals, they would 
have to be beings independent of each other, and yet, as a plurality 
related to eac h other — and this again seems to him to be a contra- 
diction Throughout the rest of the work he often repeats th it 
a thing which is related cannot be an independent thing Now, 
if “ independent ” means “ existing alone ” and unrelated the 
same thing could not be at once related and independent, and, 
taking substance as independent in that sense, Spinoza concluded 
that there could only be one substance But this is not the sense 
m which a plurality of things would have to be independent in 
3rder to exist, or to be substances in the Aristotelian sense 
“ Independent ” (xw/sto-rov), or “ self-subsistent ” (xa^’ avro) 
means “ existing apart,” t e existing differently it does not 
mean “ existmg alone,” solitary, unrelated I his existing apart 
ninse in which a plurality of things need be mdepen- 
“ Vto he real, or in order to be substances, and it IS a 
/wfff^h they ran all be related to each other, as I am not 
vou, but I am addressing you There is no contradiction, then, 
though Bradley supposes one, between a thing being an indivi- 
dual, independent, self-subsistent substance, existing apart as a 



distinct thing, and being also related to other things Accord- 
ingly, the many things of this world are not self-discrepant, as 
Bradley says, but are distinct and relative substances, as 
Aristotle said The argument, therefore, for one substance in 
Spinoza’s Ethics, and for one absolute, the Real, which is one 
substantially, in Bradley’s Appearances and Reality, breaks 
down, so far as it is designed to prove that there is only one 
substance, or only one Re^ Bradley, however, having satisfied 
himself, like Spinoza, by an abuse of the word “ independent,” 
that “ the finite is self-discrepant,” goes on to ask what the one 
Real, the absolute, is, and, as he passed from Herbart to 
Spinoza, so now he passes from Spinoza to Kant Spinoza 
answered realistically that the one substance is both extended 
and thinking Bradley answers idealistically that the one Real 
is one absolute experieni^, because all we know is experience 
“ This absolute,” says he, “ is experience, because that is really 
what we mean when we predicate or speak of anything ” But in 
order to identify the absolute with experience he is obliged, as 
he before abused the words “ contradictory ” and “ indepen- 
dent, ’ so now to abuse the word “ experience ” “ Experience,” 

says he, “ may mean experience only direct, or indirect also 
Direct experience I understand to be confined to the given simply, 
to the merely felt or pre sented But indirect experience includes 
all fact that is constnicted from the basis of the ‘ this ’ and the 
‘ mine,’ It is all that is taken to exist beyond the bare moment ” 
(248) This IS to substitute “ indirect experience ” for all 
inference, and to maintain that when, starting from any “ direct 
experience,” I infer the back of the moon, which is always turned 
away from me, I nevertheless have experience of it, nay, that 
It IS experience Having thus confused ( ontradiction and differ- 
ence, independenie ancl solitariness, experience and inference, 
Bradley is able to deduce finally that reality is not different 
substances, experienced and inferred, as Aristotle thought it, 
but is one absolute super-personal experience, to which the so- 
called plurality of things, including all bodies, all souls, and even 
a personal God, is appearance — an appearance, as ordinarily 
understood, self-contradictory, but, as appearing to one spiritual 
reality, somehow reconciled But how ? 

3 Other (tcrman Influences — Brief reference only can be 
made to four other English idealists who have quarried in the 
rich mines of German idealism G H Lewes, W K Clifford, 
G J Romanes and Karl Pearson Lewes {q v ), starting from 
the phenomenalism of Hume, fell under the spell of Kant and 
his successors, and produced a compromise between^ ^ Lewes 
Hume and Kant which recalls some of the later 
German phenomenalisms which have been described (see his 
Problems of Life and Mind) Rejecting everything in the Kntik 
whi(h savouicd of the “ metempirical,” he yet sympathized so 
far with Hegel’s noumenalism as to accept the identification of 
cause and effect, though he interpreted the hypothesis pheno- 
menalistically bv saying that cause and effect arc two aspects of 
the same phenomenon But his main sympathy was with 
Techner, the gist of whose “ inner psychophysics ” he adopted, 
without, however, the hypothesis that what is conscious in us is 
conscious in the all-embracing spirit of God His phenomenal- 
ism also compelled him to gi\e a more modified adhesion to 
Fechner’s “ outer psychophysics ” It will be remembered that 
Eechner regarded every composite body as the appearance of 
a spirit, so that when, for example, molecular motion of air is 
said to cause a sensation of sound m me, it is really a 
spirit appearing as air which causes the sensation in my 
spirit This noumenalism would not do for Lewes, who 
says that air is a group of qualities, and qualities are 
feelings, and motion is a mode of feeling What, then, could 
he make of the external stimulus ? He was obliged by his 
phenomenalism to say that it is only one feeling causing another 
m me He ingeniously suggested that the external agent is one 
feeling regarded objectively, and the internal effect another 
feeling regarded subjectively, “and therefore,” to quote his 
own words, “ to say that it is a molecular movement which 
produces a sensation of sound, is equivalent to saying that a 
sensation of sight produces a sensation of hearing ” Accordingly, 
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his final conclusion that “ existence — the absolute — is known 
to us m feeling/* and the extetnal changes are symbolized as 
motion, because that is the mode of feeling into which all others 
are translated when objectively considered objective consider- 
ation being the attitude of looking at the phenomena, whereas 
subjective consideration is the attitude of any other sensible 
response ** He does not say what happens when we use vision 
alone and still infer that an external stimulus causes the internal 
sensation But his metaphysics is an interesting example of a 
phenomenalist, sympathizing with noumenalists so different as 
Hegel and Fechner, and yet maintaining his phenomenalism 
In this feature the phenomenalism of Lewes is the Enghsh 
parallel to the German phenomenalism of Wundt At the same 
time, and under the derivative influence of Wundt, rather than 
the more onginal inspiration of Fechner, W K Clifford {qi^) was 
working out the hypothesis of psychophysic il parallelism to a 
conclusion different from that of Lewes, and more allied to that 
of Leibnitz, the prime originator of all these hypotheses Clifford 
W K advanced the hypothesis that the supposed iin- 

CUftord ( onscious Units of feeling, or psychical atoms, are the 

mind-stuff’* out of which everything physical and psychical 
is composed, and are also things in themselves, such as Kant 
supposed when he threw out the hint that after all the Dtng-an- 
stch might be of the nature of mind (sec Mindy 1878, p 67) 
As a matter of fact, this “ mind-stuff ’ of Clifford is far more 
like the petites perceptions ” of Leibnitz, from which it is 
indirectly derived Tins hypothesis Clifford connected with the 
hypothesis of psychophysical parallelism lie maintained that 
the physical and the psychical are two ordci s which are parallel 
without interference, that the physical or objective order is 
merely phenomena, or groups of feelings^ or “ objects,” while the 
psychical or subjei live order is both a stream of feelings of which 
we are conscious in ourselves, and similar streams which we infer 
beyond ourselves, 01, as he came to call them, ejects ”, that, 
if we ac( ept the doctrine of evolution at all we must carry these 
ejec tive streams of feelings through the whole organic woild and 
beyond it to the inorganic world, as a “quasimental fact”, 
that at bottom both orders, the physical phenomena and the 
psychical streams, arc reducible to feelings, and that therefore 
there is no reason against supposing that they are iiiadc out of the 
same “ mmd-stuff,” which is the thing-in-itsclf Ihe resem- 
blance of this noumenal idealism to that of Lechner is unmistak- 
able Ihe difference is that Clifford considers “ mind-stuff ” to 
be unconscious, and denies that there is any evidence of con- 
sciousness apart from a nervous system He agrees with du 
Bois-Reymond m refusing to regard the univei se as a vast brain 
immated by conscious mind lie disagrees with Fechnei s 
hvpothesis of a world-soul, the highest spirit, God, who embraces 
all psychophysical processes ( unously enough his follower 
(t J Rom xnes z; ) took the one step needed to bring Cliff ordism 
completely back to hechnensm In his Rede Lecture on Mind 
and Motion (1885), he said that Clifford’s deduction, that the 
Qj * universe,aIthoughentireIycomposed of ^^mind-stuff,’ 
Romanes is itself mindless, did not follow from his premisses 
\fterwards, when the lecture was published in Mind and 
Motion and (1895), this work also contained a c hapter on 

‘ The World as an Eject,” in which Romanes again contended 
against Clifford that the world docs admit of being regarded 
as an eject, that is, as a mind beyond one’s own At the same 
time, he refused to regard this “ world-eject ” as personal, 
l>ecause personality implies limitation He concludes that the 
integrating principle of the whole — the Spirit, as it were, of the 
Universe — must be something akin to, but immeasurably superior 
to, the “ psyc hism ” of man Nothing can be more curious than 
theway in which a school of English philosophers, which originally 
startecl from Hume, the most sceptical of phenomenalists, tlius 
gradually passed over to Leibnitz and Fechner, the originators 
of panpsychistic noumenahsm The Spirit of the Universe 
contemplated by Romanes is identical with the World-soul 
contemplated by Lechner 

Karl Pearson {The Grammar of Science, 1892, 2nd enlarged ea , 
1900), starting from Hume’s phenomenal idealism, has de\ elopccl 
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views closely allied to Mach’s universal physical phenomenology 
What Hume c ailed repeated sequence Pearson calls ** routine ” 
of perceptions, and, like his master, holds that cause is an ante- 
cedent stage in a routine of perceptions, while he also acknow- 
ledges that his account of matter leads him very near to John 
Stuart Mill’s definition of matter as “ a permanent possibility of 
sensations ” His views, in his chapter on the Laws of Motion, 
that the physicist forms a c onceptional model of the universe by 
aid of corpuscles, that these corpuscles are only symbols for the 
c'omponent parts of perceptual bodies, and that force is a measure 
of motion, and not its cause, are the views of Mach At the end 
of this chapter he says that the only published work from the 
perusal of which he received an> help in workmg out his 
views m 1882 and 1884, was Mach’s Die Mechanik in threr 
Entwiiklung (1883) Mach had begun to put them forward 
m 1872, and Kirchhoff in 1874 But they may very well ha\c 
been developed independently in Germany and in England 
from their (ommon soune in Hume Jheir point is to stretch 
Hume’s phenomenalism so as to embrace all science, b> ( on- 
tcnding that mechanism is not at the bottom of phenomena, 
but IS only the conceptual shorthand by aid of which men of 
science can briefly des( nbe phenomena, and that all science is 
description and not explanation Ihese are the views of Mach 
and of Pearson, as we read them in the latter’s Preface Nor 
can we find any diffcrcnc e, except the minute shade that Pearson 
takes up a position of agnostic ism between C lifford’s assertion of 
“ mind-stuff ” and Mach’s denial of things in themselves 

James Ward {qv)y in Naturalism and Agnosticism (1899), 
starts from the same phenonunahslic views of M,ach and Kirch- 
hoff about mechanics, he proceeds to the 
of duality within experience, which we have traced in 
the phenomenalisms of Schuppe, A\cnanus and Wundt, and to 
the hypothesis of one consciousness, which appears variously m 
the German idealisms, not of Kant, as Ward thinks, but of Fic hte, 
Hegel ind Schuppe, and somehow he manages to end with the 
noumenalistic conclusion that Nature is God’s Spirit Though 
this work evinces a thoroughly English love of compromise, yet 
it IS not merely eclectic, but is tnimated throughout by the 
inspiration of his “ old teacher, I otze ” Lotze, as we saw, 
rejected bodily me c hanism, rcduc ed known bodu s to phenomena, 
and concludeci that rcalitv is the life of God Ward on the whole 
follows this triple scheme, but modifies it by new arguments 
founded on later German phenomenalism 

Under the first head he itt icks mechanics precisely as Mach 
had done (see abovt) , if this it tack had been consistentlv camtd 
out it would have earned him no further than Mach Under the 
second head, aecorduiK to Wird as according to Wundt knowledge 
IS txperience, wc must start with the duality of subject and object 
or perpetual reality phenomenon in the unity of experience ind 
not believe as realists do that either subject or object is distinct 
from this unity , moreover experience requues conation because 
it IS to interestuig objects that the subject attends, conation is 
required for all synthesis associalive and mtellectivc , thinking is 
doing, presentation feeling conation are one inseparable whole, 
and tile unit> of the subject is due to activity and not to a sub- 
stratum J^ut m oppositiem to Wundt and in eonimon with 
Hhuppe he believes that experience is (i) expciience of the in- 
dividud and (2) experience of the r lec which is but an extension 
of individual experience and is variously called in the course of 
the discussion universal collective conceptual rational experience 
consciousnevs m general ibsolute conseiousness intelligence and 
even after Cairel a perfect intelligence He regards this uni- 
versal cxpenencc as the result entire 1 > of intersubjective inter-^ 
course and concludes that its subject is not numericall> distinct 
from the subject of individual experience but is one and contmuous 
with it and that its conceptions depend on the perceptions of 
individual experience He infers the corollary that universal 
expenuico contains the same duality of subjective and objective 
factors without dualism He tlunks that it is the ongin of the 
categories of causality which he refers to ‘ <x)natiojl/’ and sub- 
stance which he attributes to the mteraction of active subjects 
with their envaronnunt and to their intercourse with each other 
He applies universal <xptiicncc as Schuppe does to explain the 
unity of the object and its independence of individual but^not of 
universal expenence holding that the one sun and the whole 
world of intersubjective intcrcours< or the “ trans subjective 
world though ' independent of the individual percipient as such ** 
IS “ not independent of the universal experience but the object 
of that experience " (11 196-197) He ap;^ios universal experience 
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to explain how we come falsely m his opinion, to believe that the 
object of experience la an independent thing, and he uses three 
arguments which are respectively those of Schuppe, Avcnarius 
and Wundt He supposes first that we falsely conclude from the 
sun being indepenaent of each to being independent of all, 
secondly that by “ introjection ** we falsely conclude that 
another's experience is in him and therefore one's own in one- 
self, while tne sun remains outside, and thirdly that by reih 
cation " of abstractions natural biunce having abstracted the 
object and psychology the subject each falsely believes that its 
own abstract the sun or the subject is an independent thing 
What, then could we know from this duality in experience " ^ 
He hardly his a formal theory of inference, but imphes tlirough 
out that it only transcends perceptions, and perceptual rcali 
ties or phenomena in order to conclude with ideas not facts 
When wc combine his view of Nature under the first head that 
whatever is inferred in the natural sciences is ideas with his view 
of knowledge under the second head that knowledge is experience, 
and experience individual or universal is of duality of subject 
and object in the unity of experience it follows that all we could 
know from the data would be one experience of the race one subject 
consisting of individual subjects and in Nature single objects m 
the unity of this universal experience, and beyond we should be 
able to form conceptions depeiulcnt on the perceptions of individual 
experience in the unity of universal experience that is all There 
can be no doubt that Mach, Schuppe and Wundt drew the right 

S henomenalistic conclusions from such phenomenahstic data 
Tot so Ward who proceeds to a Natural Iheology, on the ground 
that from a world of spirits to a Supreme Spiiit is a possible 
step ” He had definitely confined univcisal expciience to the one 
experience of the race But perhaps Caird's phrase " a perfect 
intelligence ' has beguiled him into tlunking that the one subject 
of universal experience is not mere mankind but God Himself 
Under the thirtl head however, lus guicle is Lotze The argument 
may be shortly put as follows As the N iture which is the object 
of mechanics and all natural sciences is not natiinl substances 
but phenomena and ideas , as mass is not substance and force is not 
cause , as activity is not in the physical but m the psychical world , 
as the laws of Nature are not facts but tckological conceptions 
and Nature is teleological as well as not mechanical but kine 
matical , as the category of causality is to b( rc f erred to " conation , 
as in short ' mind is active and matter ineit " what then ? One 
subject of universal experience one with the subjects of individual 
experience you would suppose and that Nature as i whole is its 
one object Not so, accordmg to Ward, but “ God as the living 
unity of all " and “ no longer things but the connecting conserving 
acts of the one Supreme What then is the relation of God to 
the one universal experience the experience of the race which 
was under the second head the unity in duality of all Icnow 
ledge > He does not say But instead of any longer identifying 
the experience of the race and universal experience he concludes 
his book by saying ‘ our reason is confronted and determined bv 
universal re ison ' This is his way of destroying Naturalism and 
Agnosticism 

4 Personal Idealism — ^The various forms of idealism which 
ha\e been described naturally led in England, even among 
idealists themselves, to a reaction against all systems which 
involve the denial of personality English moral philosophy 
cannot long tolerate a metaphysK s which by merging all minds 
in one would destroy personality, personal causation and moral 
responsibility, as James Martineau well said A new school, 
therefore, arose of which the protagonist was Andrew Seth 
Pnngle-Pattison (b 1856, professor of logic and metaphysics 
at Edinburgh University from 1880) in his Scottish Philosophy 
(1885), and Hegelianism and Personality (1887) 

" Each of us IS a self " he says and in another pass«age ' The 
real self is one and indivisible and is unique in each individual 
This IS the uncc|uivocal testimony of consciousness" What 
makes his vindieition of conscious personality all the more mter 
esting IS that he has so much in common with the Hegelians, agree- 
ing as he does with ilcgcl that self consciousness is the highest fact 
the ultimate category of thought through which alone the universe 
IS intelligible and an adequate account of the great fact of exist- 
ence He agrees also that there is no object without subject It 
IS difficult to see exactly where he begins to differ from Hegel , but 
at any rale he believes m different self conscious persons, he docs 
not accept the dialectical method but believes m beginning from 
the personal experience of one s own self consciousness, and though 
he 13 not very clear on the subject he would have to admit that 
a tlung, such as the sun is a dilfennt object in each person's con 
sciousness Ho is not a systematic thinker but is too much affected 
by the eclectic notion of reconciling all philosophies F C S 
Schiller (b 1864 fellow of Corpus Chnsti College Oxford), in 
Piddles of the ^htnx (1891) is a more systematic thinker He 
rejects the difference between matter and spirit He agrees with 
Leibnitz in the analysis of the material mto the immatenal, but with 


Lotze in holding that l!he many immaterial elements coexist' and 
interact At the same time he, differs 4 rom Lotze's conclusion that 
their umon requires one absolute substance Agam, he thinks that 
substance is activity, differing from both Leibnitz and Lotze 
herein and still more in not allowing the existence of the many 
beyond experience Hence his personal or pluralistic idealism is 
the view that the world is a plurality of many coexisting and mter- 
actmg centres of experience while wiH is the most fundamental 
form of experience ^ In connexion with these views reference 
should be made to a work entitled Personal Idealism Philosophical 
Essays bv Eight Members of the Umverstty of Oxford (1902), edited 
by H Sturt and numbering SchiUer, as well as G F Stout 
H Rasbdall and othcis among its contributors (cf also H Sturt 
Idola theatn 1908) They do not all agree with one another, or 
perhaps e\ en with the title Nevertheless there is a common ten- 
dency in them and in the university of Oxford towards the belief 
that to use the words of the editor, ‘ We are free moral agents 
m a sense which cannot apply to what is merely natural " There is 
mdeed much more activity of thought at Oxford than the world sus- 
pects Manscl and Jowett, Green and Caird Bradley and Bosanquet 
arose in quick succession, the predecessors of a generation which 
aims at a new metaphysics The same sort of antithesis between 
the one and the many has appeared in the United btates Josiah 
Royce (b 1855, professor of philosophy, Harvard) beheves in 
the absolute like Green and Bradley in the unity of a single 
self consciousness which includes both our own and all finite 
conscious mcanmgs m one final eternally present insight "as he 
says m The World and the Individual (1900, see also later woiks) 
G T Ladd {q v ) also believes m " a larger all inclusive sdf," and 
goes so far as the paradox that perfect personality is only recon- 
cilable with one infinite being While Royce is Hegelian, I idd 
prefers Lf)tzc but both beheve in one mind William James {q v ) 
on the other hand m his psychological works shows tliat the 
tendency of recent psychology is to personality interpreted ideal- 
istically, though without a very clear appreciation of what a person 
IS ann peisonahty means By a curious coincidence almost at 
the time of the appearance of the Essays on Personal Idealism 
an American writer, G H Howison, published The Limits of Evolu- 
tion, and other Essays illustrating the Metaphysical Theory of Personal 
Idealism (1901) In fact there has been in increase of philosophical 
intercourse between English and American univcisilies, which is 
a hopeful sign of progress 

The advent of personal idealism is a welcome protest against 
the confusion of God and man m one mind, and against the 
confusion of one man’s mind with another’s The school 
undoubtedly tends towards realism I am conscious only of 
myself as a person, and of my bodilv signs I know the existence 
of other human persons and minds only through their giving 
similar bodily signs If the personal idealist consistently denies 
other bodies, then the bodily signs become, according to him, 
only part of his experience, which can prove only the existence of 
himself To infer another mind he must infer another body, and 
the bodily environment including his and other bodies Again, 
in being conscious of myself, I am not conscious of my mind in the 
abstract without my body I c annot separate touching from my 
tac tile organs, seeing from my eyes, or hearing from my ears I 
( annot think my body away Moreover, I am not conscious of 
my whole personal life at all How do I know that T was born, 
though I cannot remember it, and that I shall die, though I am 
not now cemscious of death ^ How do I know that I am the 
same person from birth to death Not by my eonsciousness, 
but by knowing the bodies of others — of babies on the one hand, 
and of old men on the other hand It is usual to say that the 
body has not enough unity to be part of the person the objection 
IS much more true of conscious mind The truth is that not 
the unity of consciousness but the fact of its existence is the 
important point 1 he existence of my consciousness is my evi- 
dence for my soul But it does not prove that I am nothing but 
soul As a human person, T am body and soul , and the idealistic 
identification of the ego with soul Or mind, involving the corollary 
that my body belongs to the non-ego and is no part of myself, is 
the reductio ad ahsurdtmt of idealism Lastly, though the 
personal idealists are right in rejecting the hypothesis of one 
mmd, they are too hasty m supposing that the hypothesis is 
useless for idealistic purposes No idealism can explain how 
we all know one sun, except by supposing that we all have one 
mind The difficulty of personal icieahsm^ on the other hand, is 
to reconcile the unity of the thing with the pbrality of thinkers 
The unity of the sun can Only be explained either idealistically 
^ For Dr Schiller's views, see further Pragmatism 
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by supposing it to be one object of one mind, or realistically by 
supposing it to be one thing distinct from the many minds which 
think about it The former alternative is false, the latter true 
Personal idealism, therefore, must end in personal realism 

7 — Realism 

I Metaphysical and Psychological —Realism is the 

view that some known thmgs are bodily, and some are mental 
At its best, it IS the Aristotelian view that both are substances 
The modern misunderstanding of “ substance ’’ has been a mam 
cause of the confusion of modern thought Aristotk meant by 
it any distinct thing, e g I, you, an animal, a plant, the eaith, the 
moon, the sun, God He calls each of these, as existing apart, a 
thing per se {KaO^ avro) It is true that, having divided a natural 
substance into form and matter, he called each element ‘‘ sub- 
stance ” But these are not primary meanings, and matter, or 
supposed substratum, in partuular, he says, is not actually 
substanre(il/e/ Z 3) or is only potentially substance (Me/ H 1-2) 
In modern times, Spinoza, bv a mere mistake, changed the 
meaning of “ substance ” from “ existing apart ’’ to ‘‘ existing 
alone,’' and consistently concluded that there is only one 
Lo( ke mistook it to mean “ substratum,” or support of qualities, 
and naturally concluded that it is unknown Kant, taking it in 
the mistaken meaning of Locke, converted it into the a prion 
category of the permanent substrate beneath the changes of 
phenomena, and even went so far as to separate it from the thing 
in itself, as substantia phenomenon from noumenon When it 
had thus lost every vestige of its true meaning, Kant's sue cessors 
naturally began to speak of things as being distinc t without being 
substances Fichte began this by saying that ego is activity, 
and being is life Hegel said that spirit is not substance but 
subject, which to Aristotle would have meant that it is not a 
distinct thing, yet is a distinct thing Fcchner, Wundt and 
Paulsen have fixed the conclusion in psychology that soul 
IS not substance but unity of mental life, and Wundt 
concludes from the modern history of the tc rm that substanc e 
or “ substrate ” is only a secondary conception to that of 
causality, and that, while there is a physical causality distinct 
from that of substance, psychical ( ausality requires no sub- 
stance at all 

The result of this confusion is that the moderns have no name 
at all for a distinct thing, and, being mere slaves of abstract terms, 
constantly speak of mere attributes, such as activity, life, will, 
actuality, unity of mental operations, as if they were distinct 
thmgs But an attribute, though real, is not a distinct reality, 
but only a determinant of a substance, and has no being of its 
own apartfrom the substance so determined , whereas a substance, 
determined by all its attributes, is different from cverytliing 
else in the world Though, for simplicity and universality of 
thought, even in science, we must use the abstraction of attri- 
butes, and, bv the necessity and weakness of language, must 
signify what are not substances by nouns substantive, we must 
guard against the over-abstraction of believing that a thing exists 
as we abstract it The point of true realism is Aristotle's point 
that the world ( onsists of such distinct, though related, things, 
and therefore of substances, natural and supernatural Again, 
th6 method of true realism is that of Aristotle, and ( onsists in 
recognizing the independence of metaphysics The contrary 
method is psychological metaphysics, whu h makes metaphysics 
dependent on psychology, on the ground that the ongin of know- 
ledge determines its limits This is the method whuh, as we 
have seen, has led from psychological to metaphysical idealism, 
by the argument that what we begin by pen eiving is mental, and, 
therefore, what we end by knowing is mental Now, there is no 
principle of method superior to that of Aristotle — we must 
begin with what is known to us The things best known to man 
are the things which he now knows as a man About these 
known things there is some agreement about the beginnings 
of knowledge there is nothing but controversy We do 
not know enough about the origin of knowledge to determine 
its limits Hence, to proceed from psychology to metaphysn s 
IS to proceed from the less to the more known, and the 


249 

paradoxes of psychological have caused those of metaphysical 
idealism 

The realist, then, ought to begin with metaphysics without 
psychological prejudices He must ask what are known things, 
and especially what has been discovered in the siiences, in 
mechanics, in order to find the essence of bodies whu h is neglected 
by idealism, in menial science, in order to understand con- 
sciousness which is neglected by materialism With the con- 
viction that the only fair way of desc nbing metaphysics has be en 
to avoid putting forward one system, and even to pay most 
I attention to the dominant idealism, we have nevertheless been 
driven occasionally to test opinions bv this independent meta- 
i physical method The chief results we have found against 
idealism are that bodies have not been successfully analysed 
except into bodies, as real matter , and that bodies are known to 
excit reciprocal pressure m reducing one another to a joint mass 
with a common velocity by being mutually impenetrable, as 
real forces The chief results we have found against materialism 
are that bodies evolving account neither for the origin of them- 
selves, their nature, and their fundamental order of resemblance 
and difference, nor for the nature and origin of consc lousncss, nor 
even as yet for their bee oining good for conscious beings Hence 
we come to the realistic conclusions that among known substances 
some are bodies, others are souls, that man is body and soul, and 
that God IS a pure soul or spirit At the s<ime time , while the 
independence of metaphysics leads us to metaphysical realism, 
this IS not to deny the value of psychology, still less of logic 
Besides the duty of determining what wc know, there is the duty 
of determining how wc know it But in order to discharge it, 
a reform of psychology as well as of metaphysics is required 
Two psychological eirors, among many others, constantly meet 
us m the history of idealism — the arbitrary hypothesis of a sense 
of sensations, or of ideas, and the intolerable neglect of Ic^gical 
inference Logical inference from sense is a process from sensible 
to insensible existence Ihe former error needs something 
deeper than a Kantian critique of reason, or an Avenarian 
criticism of experience, it needs a criticism of the senses We 
want an answer to this question— What must we know by the 
senses in order to enable us to know what we infer by reason in the 
scicnc es ? Without he 1 e aiming at exhaustiveness, we may bring 
forward against the dominant idealism a psychological theory 
of sense and reason By touch 1 perceive one bodily membei 
reciprocally pressing another in myself, eg lip pressing hp, by 
touch again J perceive one bodily member similarly pressing 
but not another member in m\sclf, eg only one hp pressing, 
by inference from tomb I infci that it is rcciprcjcally pressing 
another body similar to my other bodily member, eg another 
body similar to niy other hp On this thcc^ry, then, founded on 
the conscious facts of double and single pressure in touch, and 
on the logic of inference, we have at once i reavSon for our know 
ledge of external bodies, and an explanation of the early appear- 
ance of tlxat knowledge The child has only to have its mother’s 
nipple in its mouth m order to infer something very like the 
mutually pressing parts of its own mouth Having thus begun 
by touch and tcctilc inference, we confirm and extend our 
inferences of bodies m Nature by using the lest of the senses 
1 his IS not to forget that the five senses are not our whole stock 
or to confine inference to body Wc have also the innei sense of 
consciousness wliirh is me xplic able by body alone By combin- 
ing, moreover, our knowledge of Natuic with our consciousness 
of our own works, we can infer that Nature is a work of God 
Next, finding that He gives signs of bodily works, but no signs 
of bodily oigans, we can infer that GocJ is a Spirit Finally, 
returning to ourselves, we can conclude that, while the conscious 
m God IS Spirit without Body, m us it is spirit with body I his 
final distinction between bodily and spiritual substances wc owe 
to Descai tes 

2 The Undercurrent of Modern Realism — Corning after the 
long dommition of Aristotelian realism, Descartes and Locke, 
though psychological idealists, were metaphysical realists 
Their position was so illogical that it was easily turned into 
metaphysical idealism But their psychological method and 
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idealism produced another mistake — the tendency to a modicum 
of realism, as much as seemed to this or that author to follow from 
psychological idealism In Germany, smee the victory of Kant 
over Wohff, realism has always been in difficulties, which we 
can appreciate when we reflect that the Germans by preference 
apply the term “ realism to the paradoxes of Her bar t (1776- 
1841), who, in order to avoid supposed contradictions, supposed 
that bodies are not substances, but shov/ while “ reals 
are simple substances, each with a simple quality, and all preserv- 
ing themselves against disturbance by one another, whether 
physically or psychologically, but not known to be either material 
or sp .ritual because we do not know the simple quality in which 
the nature of the real consists There have incleed been other 
realisms in Germany Trendelenburg (1802-1872), a formidable 
opponent of Hegel, tned to surmount Kant’s transcendental 
idealism by supposing that motion, and therefore time, space and 
the categories, though a prion, are common to thought and being 
Duhrmg, with a similar object, makes matter a common basis 
While these realisms come dangerously near to materialism, that 
of the Roman Catholic A Gunther (1783-1863), “ Cartesius cor-^ 
rectus,” erected too mystical an edifice on the psychological basis 
of Descartes to sustain a satisfactory realism Yet Guntherism 
has produced a school, of which the most distinguished repre- 
sentative IS the Old Catholic bishop in Bonn, Th Weber, whose 
Metaphystkj completed m 1891, starting from the ego and the 
analysis of consciousness, aims at arriving at the distinction 
between spirit and nature, and at rising to the spirit of God the 
Creator Other realistic systems are those of J H von Kirch- 
mann (1802-1884), author, among other works, of Die Phtlosophie 
lies W/55CW5 (1864) and Ihher die Pnncipien deb Reahsmtis ^ 

Goswin Uphiies (b 1841, professor of philosophy at Halle), 
directed against the scepticism of Shute’s Discourse on Truth, 
and Hermann Schwarz (bom 1864), who completes the psycho- 
logical view of Uphues that we can know objects as they arc, by 
the metaphysical view that they can be as we know them But 
German realism lacks critical pc^wer, and is little better than a 
weed overshadowed by the luxuriant forest of German idealism 
In France, the home of Cartesian realism, after the vu issitucies 
of sensationalism and materialism, which became connected m 
Preocb the French mind with the Revolution, the spirit of 

ReailBin Descartes revived in the 19th century in the spiritual- 

istic realism of Victor Cousin But Cousin’s psychological 
method of proceeding from consciousness outwards, and the 
emphasis laid by him on spirit m companson with body, pre- 
vented a real revival of realism He essayed to answer Ix)cke 
by Kant, and Kant by Reid, Maine de Biran and Schelling 
From Reid he adopted the belief in an external world beyonci 
sensation, from Biran the explanation of personality by will, 
from Schelling the identification of all reason in what he called 
“ impersonal reason,” which he supposed to be identical m God 
and man, to be subjective and objective, psychological and 
ontological We start, according to him, from a psychological 
triplicity in consciousness, consisting of sensation, personal will 
and itnpersonal reason, which by a prion laws of causality and 
substance carries us to the ontological triplicity of oneself as ego 
willing, the non-ego as cause of sensation, and God as the abso- 
lute cause beneath these relative causes So far this ontological 
triplicity IS realism But when we examine his theory of the 
non-ego, and find that it resolves matter into active force and 
this into animated activity, identifies law with reason, and calls 
God absolute substance, we sec at once that this spiritual realism 
IS not very far from idealism About 1840, owing largely to the 

K of E Saisset in the spiritualistic school, the influence of 
s tegan to give way to that of Leibnitz Leibnitz has 
d Both realistically and idealistic ally in France He was 
taken literally by spiritual realists, eg by Paul Janet (^v) 
Janet accepted the traditional ontological triplicity -God, souls 
and bodies — and, in answer to Ravaisson, who called this realism 
** demi spiritualisme,” rejoined that he was content to accept the 
title At the same time, like Cousin, his works show a tendency 
to underrate body, tending as they do to the Leibnitzian analysis 
of the material into the immaterial, and to the supposition that 


the unity of the body is only given by the soul His emphasis is 
on spirit, and he goes so far as to admit that “ no spiritualist is 
engaged to defend the existence of matter ” The strength of 
Janet’s position is his perception that the argument from final 
causes is in favour of an omnipresent rational will making matter 
a means to ends, and not in favour of an immanent mmd of 
Nature working out her own ends 

The psychological metaphysics of Cousin and of Janet was, how- 
ever, too flimsy a realism to withstand its passage into this very 
idealism of, matter winch has become the dominant French meta- 
physics Etienne Vacherot (7 v ) deserttcl Descartes for Hegel 
He accepted from Hegel the real is rational ** without the Hegelian 
method for which ho substituted conscious experience as a revelation 
of the divine Matter he held to be mind at the minimum of its 
action, and evolution the expansion de 1 activity incessantc de la 
cause finale Ood, according to his latest view, is the absolute 
being as fust cause and final end Let us leave,” says ht m defer- 
ence to Janet, ‘ the category of the ideal, which applies to nothing 
real or living * But the most noticeable passage m Le Nouveau 
spiritualisme (1884) is its contrast between the old and the new, 
where he says that the old spiritualism opposed spirit to matter, 
God to Nature , the new spiritualism pi ices matter in spirit, Nature 
m God (p 377) F Bavaisson (see Ravaisson-Moi i ien), by his 
Rapport (prepared for the Exhibition of 1867) on philosophy in 
France, gave a fresh impulse to the transition from spiritual realism 
to idealism, by developing the Anstotclian i(pi<rLs of matter and the 
Leibnitzian ippctition of monads into 1 amour ” as the vtiy being 
of things Jules Laehilier (bom 1832) agreed with Ravaisson that 
beauty is the 1 ist word of things, but, under the influence of Kant 
and his successors, put his idealism rather m the form tliat all is 
thought A FouiU^c (q v ) nghtly objc'cts tliat we must not thus 
impute thought and intention to Nature, and yet does not scruple 
to impute to it life, sensation and want Stirting from conscious 
ness, he argues that all known things are phenomtna of consciousness 
then, agreeing with evolutiomsm that thmgs are necessarily 
dettnnmed by forces, but with Lcibmtz that body is merely passive, 
he infers that force, being active, is psychic d- a force, which he 
describes as ” id6c force,” and as ‘ vouloir vivrc ' In connexion 
with the ' i(16es directrices ct orgamsatnees,” supposed by the 
trench physiologist Claude Bernard, ami the uni vers il will supposed 
by German voluntarists, Fouilli e concludes that the world is a society 
of wills Meanwhile more under the influence of Kant, C B Renou- 
vicr {q V ) has woi ked out an idealism which he calls N^'O criticisme,' 
rejecting the thing in itself, while limiting knowledge to phenomena 
constituted by a pnou categorus Phenomena he identities with 
' repi^sentations representatives et rcptcscnt6ts ' But he takes 
the usual adv intagc of tins most ambiguous of terms when he 
extends it to embrace God freedom and immortality required by the 
moral law In his later work, La Nouvelle monadologte (1899), he 
maintains that each monad is a simple substance, endowed with 
representation, which is coiiseionsncss m form, plienomenon m 
matter as reoresented In order to explaan free will, he supposes 
eontrarily to FouiU6c, that the laws of phenomena are indetormmate, 
contingent and liable to exceptions Here we trace the influence 
of Leibnitz and Lotze, which is still more marked m La Contiyigence 
des lots de la nature (1874), by E Boutroux Fouill^e meets the 
meehames of evolution by the irgument that will to live deternunes 
its neeessiry laws, Boutroux by denymg the necessity His point 
is, that the world only appears to be phenomena governed by 
necessary laws, and is really a spontaneity which makes new begin- 
nings, such as life and consciousness, tending to good Ihese 
examples are enough to show that the psychological metaphysics 
of spiritual realism has not been able to withstand the rise and 
progress of spiritual idealism in France 

In England, the land of Bacon and Locke, the realistic 
tendency has been more active, and is exhibited in Bacon’s 
Novum organum and De Augmentis scientiarum, engUab 
as well as to a less degree in the Fourth Book of ReaUam 
Locke’s Essay After the metaphysnal idealism, begun by 
Berkeley, had eventuated m Hume’s reduction of the 
objects of knowledge to sensations, ideas and associations, the 
Scottish school, applying the Baconian method to the study of 
mind, began to inquire once more for the evidences of our 
knowledge, and produced the natural or intuitive realism of 
T Reid, Dugald Stewart and Sir William Hamilton, who, having 
been followed by H L Mansel, as well as by J Vcitch, H 
Calderwood and J M‘Cosh, prolonged the existence of the 
school, in which we may'-venture to place L T Hobhouse and 
F W Bam, author of The Realization of the Possible (1899), down 
to our own time 

Its mam tenet that we have an immediate perception of the 
external world, is roughly expressed m the following words of 
Reid “I do perceive matter objectively — that is, something 
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which is extended and soUd, which may be measured and weighed, 
IS the immediate object oi my touch and sight And this object 
P . . I take to be matter, and not an idea And, though T have 

been taught by philosophers that what I immediately 
touch 13 an idea, and not matter, yet I have never been able to dis 
cover this by the most accurate attention to my own perceptions 
No opposition to idealism could be more distinct Keid, however, 
did not always express lumself so distinctly Moreover, he and lus 
successors mixed up so many accidents with the essence of their 
realism that the whole system broke down under its own weight 
Iheir psychology contained valuable points It also contained 
much that was doubtful, and much that was ill adapted to the 
mebiphysics of realism Yet they thought it the only avenue to 
metaphysics It is full of appeals to common sense, and of pnn 
ciples of common sense, which Reid also called intuitive first prin- 
ciples, and self evident tniths It is spoilt by Locke s hypothesis 
that we do not perceive things but qualities implying things While 
it asserted a realism of individuals, it admitted a conceptualism of 
universals Stewart dso said that our knowltdgc of matter and 
mind is merely relative Hamilton went still further he tried to 
combine the oil of Reid with the water of Kant and converting 
H tu M intuitive into the a prion, he found a further reason 

® for the relativity of knowledge ‘ Our knowledge is 
relative,’* said he, ’ first because existence is not cognizable abso 
lutely and in itself, but only in special modes second, because these 
modes thus relative to our faculties are presented to and known by 
the mind, only under modification, determined by these faculties 
themselves ’ Not only so, but m his review of Cousin ( Philosophy 
of the Unconditioned, ^ m pp 12-15) he made coneep 

lion the test of knowledge, argued that the mind can conceive, 
and consccjuently can know, only the hmittd, and the conditionally 
limited,’ that to think is to condilion, that all we know cilhtr of 
mind or matter is the phenomt nal, that we can never in our 
highest gencraliz itions rise above tin hnitt, * and concluded that we 
cannot conceive or know the unconditioned, yet must believe in its 
existence Nevertheless, in sjutc of all this Kantism, he adhered 
to his natural realism He vaeilUtcd a great deal about our mode 
of perceiving the external world, but his final view (edition of 
Reid s works, note 13 ^’) consisted in supposing that (i) sensation is 
an apprehension of stcondiry qualitus purely is affections of the 
organism viewed as ego (2) pe rccption in general is an apprehension 
of primary qualities as relations of sensations in the oiganism 
viewed as non ego while (3) a special perception ot a so calleel 
* secundo jinmary ' quality consists in the conseiousness of a 
resisting something external to our organism ” Hamilton's views 
both on the absolute and on pt reeption itfectcd Maiisel and Spencer 
Ihcy were not, however, received without question even by his 
folio weis H Calderwood, m lus Philosophy of the InfiniU (1854), 
made the pertinent objection that, though thought, eoneeption anel 
knowltdgc are finite, the objeet of thought may be 
Calaerwooa Hamilton, in fact, made the double mistake 

of limiting knowledge to what we can conceive, and confusing the 
determinate with the finite or limited We never know anything 
except as determined by its attributes but that would not prevent 
us from inferiing something determined as unconditioned, whethe r 
infimlc or absolute J M Cosh again, m fhe Pnvatlin^ Types of 
Philosophy Can they logically nach reality ^ (1891), rightly protests 
against Hamilton s combination of Scottish and German schools 
which will not coalesce, and exheirts the former to 
m Cosh throw away its crutches ot impressions, instincts, sug 
gestions, and common sense, and give the mind a power of seeing 
things directly ’ He has the merit of presenting natural or intuitive 
realism in its purity 

The common tenet of the whole school is that without mference 
we immediately perceive the external world, at all events as a 
resisting something external to our organism But is it true ? 
There are three reasons against it, and for the view that we 
perceive a sensible object within, and infer an external object 
without, the organism In the first place, there arc great differ- 
ences between the sensible and the external object, they differ 
in secondary qualities in the case of all the senses, and even 
m the case of touch, heat felt within is different from the vibra- 
ting heat outside Secondly, there are so-called ‘‘ subjective 
sensations,” without any external object as stimulus, most 
commonly in vision, but also m touch, which is liable to formi- 
cation, or the feeling of creeping in the skin, and to horripilation, 
or the feeling of bristling in the hair, yet, even in subjective 
sensations,” we perceive something sensible, which, however, 
must be within, and not outside, the organism Thirdly, the 
external world and the senses always a( t on one another by cause 
and effect and bv pressure, although we only feel pressure by 
touch Now, when the thing with which touch is in a state of 
reciprocal pressure is external, g a table, we feel our organism 
pressed and pressing, we do not feel the table pressing and 


pressed, but infer it The Scottish School never reahaed that 
every sensation of the five senses is a perception of a sensible 
object in the bodily organism, and that touch is a perception, 
not only of single sensible pressure, but also of double sensible 
pressure, a perception of our bodily members sensibly pressing 
and pressed by one another, from which, on the recurrence ot 
a single sensible pressure, we infer the pressure of an external 
thing for the first time Intuitive Realism is to be replaced by 
Physical Realism 

3 Reaction to Hypothetical Realism - -The three evidences, 
which arc fatal to intuitive realism, do not prove hypothetical 
realism, or the hypothesis that wc pen eivc something mental, 
but infer something bodily This illogical hypothesis, which 
consists of incautiously passing from the truth that the sensible 
object perceived is not external but within the organism to the 
non-sequitur that therefore it is within the mind, derived what 
little plausibility it ever possessed from three prejudices the 
first, the sc holastic dogma that the sensible object is a species 
senstbihsy or immaterial sensible form received from the externa! 
thing , the second, the Cartesian a prion argument that the soul 
as thinking thing can perceive nothing but its own ideas, the 
third, the common assumption of a sense of sensations But 
notwithstanding its illogicality, its tendency to underrate Nature 
as inferred from such idealistic premises, and its certain transi- 
tion into a consistent idealism, hypothetical realism has, with 
little excuse, revived among us in the writings of Shadworth 
Hodgson, James Martineau and A J Balfour The cause of 
this anachronism has been tlie failure of mtuitive realism and 
the domination of idealism, which makes short-sighted men 
suppose that at all events they must begin with the psychology 
and the psyi hological idealism of the day, in the false hope that 
on the sands of ps) ( hological idealism they may build a house of 
metaphysical realism 

Shadworth Holloway Hodgson (born 1832, hon fellow of 
Corpus Chnsti College, Oxford), whose chief work is The 
Metaphysic of Experience (4 vols , 1898), believing 
that philosophy is an analysis of the contents of 
consciousness, or exjicnence, and that this is metaphysics, 
begins, like Kant, with an analysis of experience Like Kant, 
he supposes that experience is concerned with sensations 
distinguishes matter and form in sense, identifies time and 
space, eternal time and infinite space, with the formal 
element, and substitutes synthesis of sensations of touch 
and sight for association and mference, as the origin of our 
knowing such a solid material object as a beil Although he 
does not agree with Kant that either the formal element in 
sense or the synthesis of sensations is a prion, yet in verv 
Kantian fashion, through not distinguishing between operation 
and object, he holds that, m synthetically combining sensations 
of touch and sight, we not only have a complex perception of a 
solid body, but also know this “ object thought of ” as itself 
the complex of these sensations objec Lified Henc e he concludes 
that matter is the name for the sensation-elements derived from 
both senses, abstracting in thought, so far as possible, from the 
extension-elements of both ” (1 2cj6) 

Here you would expect him to stop, as the German Neo Kantism 
of l^uigc stops, with the consistent conclusion that all wo know of 
Nature fiom such data is these complexes of sensation dements, or 
phe nomt na in the Kantian meaning Not so like Kant himself, Hodg 
son supposes something b( yond not, however, an unknown thing in 
Itself causing sensitions, but a condition, or sine qua non of their 
existence, without being a cause of their nature In ordci to make 
this leap he supposes that we have beyond perceptions i conception 
of condition Ills account of the origin of this conception is pu/zhng 
(1 380) Whatever its origin mav be, it could not any more than a 
Kantian category of cause, justity us in concluding anything more 
than i relation of perceptions as conditions of one another, seeing 
that they were supposed to be the whole data, ind matter itself to 
be sensation eh me nts ” But what he proceids to suppose is 
that, having the conception and finding that the complex of per- 
ceptions ne^s accounting for we infer a real condition e g the solid 
interior of a bell What we know, however, of this condition, 
according to him, has two limits on the one hand, it is the condition 
only of the existence of our perceptions, on the other hand, all wc 
know of its nature is our perceptions Matter thus which had at 
first been defined as a complex of perceptions objectified, now turns 
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out to be a condition without which perceptions would not exist, 
but whose nature is known only ab a complex of perceptions Finally, 
according to him, having inferred matter as the condition of our 
perceptions, we are entitled to infer that the condition of the exist 
ence of matter is God, whose nature, however, can be inferred only 
by practical reason from conscience He avers that this ‘ meta 
physic of experiLiicc is npt idealism, or the tenet that consciousness 
is the only reality It is rcahsm — but inconsequent and inadequate 
realism, something like that of Spencer according, indeed, more 
knowledge of the distinction between Nature as condition of sensa 
tions and God as condition of Nature but very like in holding that 
all we know of natural forces is our perceptions We know more, 
however, about a body , such as a bell, than cither Spencer or Hodgson 
allows We know, from the concomitant vinations between its 
vibrations and our perceptions, that its vibrations arc not mere 
conditions but real causes of our pt recjitions and that those vibra 
tions are not our perceptions, because we cannot perceive them, but 
are real attributes of the bell It will be objected that they arc 
merely possible perceptions But as they really produce our real 
perceptions, they are themselves not merely possible, but real or 
actual A possible cause could not actually produce an actual effect 

James Martincau {qv) in A Study of Religion (1888), like 
Shadworth Hodgson, started from Kant and tried to found on 
transcendental idealism “ a return to dualism ” If 

art oeau thing certain in the Kantian philosophy, 

It IS its author’s perception that what is contributed by mind must 
not be extended to things beyond mind Hcgcl only extended 
a prion forms to things by resolving things into thoughts 
Mill also protested “ against adducing, as evidence of the truth of 
a fact in external nature, the disposition, hdwever strong or how- 
ever general, of the human mind to believe it ” Yet Martineau 
adopted, as his view of the limits of human intelligence, that 
Kant was right in making spai e and time a prion forms of 
sense, but wrong in limiting them to sensations But m order 
to make space a foim of external things, Martineau had to take 
the external in space, by whuh Kant meant one sensation out 
of another, in the \eiy different mcining of the self hen and the 
not-self there He fa( dilated this awkward transition by adding 
to Kant’s a prion forms of space and time an “ a prion foim of 
alternative causality, ’ or, as he also railed it, “ an intuition of 
causality involved in the elementary exen 1st of perception,” 
which IS the kev to his whole philosophy He supposed that this 
intuition of lausality arises when will is resisted, and, further 
supposing that (ausality rccjinres decision betw^een alternatives, 
concludecl that the intuition of will resisted is an intuition of 
will against will, mine against other (1 6s) To pass over its 
confusion of a prion and intuitive, theie are two fatal objections 
to this view In the first place, the intuition of causality does 
not require will at all, because we often peneive one bodily 
member pressing another mvoluntarilv , a man suffenng from 
lockjaw neither wills nor can avoid feeling the pressure of his 
upper and lower jaws against one another Secondly, though 
causality requires alternatives in the material cause, eg w^ax 
may or may not be melted, the determination between them is 
not alwavs a decision of will, but in physical causation depends | 
on the effitient cause, eg the fire as Aristotle says, when the 
active and passive powers approach, the one must act and the 
other suffer, and it is only in ration d powers that will decides 
{Met (h) s) 

A J Balfour, in The Foundations of litlief^ being Notes Intro- 
ductory to the Study of Theology (1895), begins by maintaining 
A J tint the evidence of the senses is not a foundation 

Batfour of belief, and then expects us to believe in Ntlure 
and in God He revives the “ Acatalepsia ” of the New 
Academy In Part IT , ch 1 , he makes three a^-sumptions 
about the senses, and, without stopping to prove them, or 
even to make them consistent, deduces from them his thesis 
that the evidence of the senses is not a foundation of belief in 
Nature He first assumes an immediate experience of a body, 
c g a green tree , snd thert deduces that the ev idencc of the senses 
proves now and then to be fallacious, because we may have 
an experience indistinguishable from that of a tree but incorrect, 
and further, that our perceptions are habitually mendacious, 
because all visual experiences are erroneous, as colour is a sensa- 
tion while the thing consists of uncoloured particles This 
argument from a pure assumption is a confusion of sense and 


inference In no case is the evidence of the senses fallacious 
or mendacious, the fallacy is in the inference 
He next assumes that we have no immediate experience of 
independent things — that sense perceives sensations, feelings, 
or ideas, while all else, eg a tree, is a matter of inference On 
this quite new assumption of a sense of sensations he deduces 
that, from a perception of these mental facts, we could not infer 
material facts, e g a tree , so that again the evidence of the senses 
does not afford trustworthy knowledge of the material universe 
His deduction is logical, but he has forgotten to prove the 
assumption, and now confuses sensory operation with sensible 
object Vision does not perceive a sensation of colour, it 
perceives a visible picture, e g green, which is in the organism, 
but has never been proved to be a mental fact, or not to be a 
material fact So touch perceives not a sensation of pressure, 
but a pressure which is a material fact in the organism From 
a material pressure within we logically infer a material pressure 
outside He thirdly assumes an appendix to the second assump- 
tion he assumes that sense perceives mental sensations with 
succession but without causality, because no kind of cause is 
open to observation On this assumption of a sense of sensations, 
but not of ( ausality, he deduces that we could not from such data 
infer any particular kind of cause, or a bodily cause, c g a tree, 
or indeed any cause at all, or any event beyond perception, 
without assuming the principle of causation that Nature is 
uniform in cause and effect over great intervals of time and 
space Nevertheless he gives absolutely no proof of the assump- 
tion that there is no sense of causality there is none in the 
subsidiary senses, because none of them perceives the pressures 
exerted on them But the primary sense of touch perceives 
one bodily member causing pressure on another, reciprocally, 
within the organism, from which we infer similar particular 
pressures caused between the organism and the external world, 
but without needing the supposed stupendous belief and assump- 
ticm of the uniformity of Nature, which is altogether ignored 
in the inferences of the ordinary man Finally, as touch per- 
ceives reciprocal pressure within, and tac tile inference infers it 
without, touc h is the primary evidence of the senses which is the 
foundation and logic al ground of our belief in Nature as a system 
of pressing bodies Balfour, however, having from unproved 
assumptions denied the evidence of the senses, and the rational 
power of using them to infer things bc>ond oneself, has to look 
out for other, ind non-rational, found itions of belief He finds 
them in the needs of man According to him, wc believe m 
Nature because it sxlisfies our material needs, and in God because 
he satisfies our spiritual needs But bare need, c g a pang of 
hunger, is no cause of belief beyond itself, and desire, or need of 
something prospective, c g a desire of food, is effect, not cause, 
of a previous belief that there is sue h a thing, and of a present 
inference that it may again be realized Moreover, when the 
belief or inference is uncertain, need even in the shape of desire 
is not m itself a foundation of belief in the thing desired to 
need a dinner is not to believe in getting it, and, as Aristotle said, 
“ there is a wish for impossibilities ” It is fair, however, to 
add that Balfour his a further foundation for the belief in 
Nature, the survival of the fittest, by which those only would 
survive who possessed and could transmit the belief But here 
he fails exactly as Darwin himself failed Darwin said, given 
that organisms are fit, they will tend to survive, but he failed 
to show how they become fit Balfour says, given that men 
believe in Nature, they will survive, but he fails to show how 
they (ome to believe in it Inference from sense is the one 
( ondition of all belief in anything beyond oneself, whether it be 
Nature, or Authority, or God , and it is the one condition of all 
needs, which are not mere feelings, but desires of things The 
result of undermining this sure foundation emerges in Balfour’s 
attitude to the beliefs themselves He holds that space, time, 
matter, motion, force, are all full of the insoluble contradictions 
‘Supposed by Spencer, and that all our beliefs, m Nature and in 
God, stand on the same footing of approximations Hence his 
really valuable arguments from Nature to God sink to the 
problematic form — there may be Nature, if so, there is God 
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Such IS the modern “ Acatalepsia/^ which anscs from denying 
the evidence of the senses, and from citing the transfigured 
realism of Spencer instead of the original realism of Aristotle, 
about whom Balfour speaks as follows “ It would be diffi- 
cult, perhaps impossible, to sum up our debts to Aristotle 
But assuredly they do not include a tenable theory of the 
universe 

4 The Past and Future of Metaphysics —Aristotelian realism 
IS the strong point of Roman Catholic philosophy As inter- 
preted by Thomas Aquinas, it is now in danger of becommg a 
dogma In 1879 Pope Leo XIII addressed to the bishops the 
Encycltca aeterni pains, which contained the words, “ bancti 
Thomae sapientiam restituatis et quam latissime propagetis 
From the Roman Catholic point of view this reaction to 
“ Thomism ” was a timely protest against modern metaphysics 
It was founded upon a feeling of uneasiness at a growing tendency 
among Roman Catholic writers not only to treat theology 
freely, but to corrupt it by paradoxes One cannot but feel 
regret at seeing the Reformed Churches blown about by every 
wind of doctrine, and catching at straws now from Kant, now 
from Hegel, and now from Lotze, or at home from Green, Caird 
Martineau, Balfour and Ward in succession, without ever having 
considered the basis of their faith, \\hile the Roman Catholus 
are making every effort to ground a Universal Church on a 
sane system of metaphysics However this may be, the powci 
of the movement is yisible enough from the spread of Thomism 
over the (ivilized world, and in England from the difference 
between the freer treatment of metaphysics by some Roman 
Catholic writers and that whu h has arisen under the immediate 
influence of I homism J H Newm in (1801 --1890), maintaining 

the authority of (onstiencc ind the probab.hsm of the under- 
standing, concluded to the necessity of a higher authority in 
the pnmitive church W G Ward was a philosophual critic 
of Mill St (leorge Mivart, in The Ground-work of Science 
(1898), maintained the reality of an active causative power 
underlying Nature, and the dignity of human reason, from an 
independent point of view On the other hand, more under 
the influence of the Thomist reaction, Thomas Harper published 
The Metaphysics of the School (1879, )> desinbing scholasti- 

cism, as it appears in the works of Aquinas, and The Manuals 
of Catholic Phtlobophy, edited by R F Clarke, include General 
Metaphysics (iSgo), by JohnRukaby, who effectively criticizes 
Hegel by precise distinctions, Nvhich, though scholastic, did not 
deserve to be forgotten 

The Thomist reaction has had a good effect in the way of encour- 
aging the study of Aristotelian philosophy in itself, and as modified 
by Aquinas Nevcithdess, the world c innot afford to surrtndir 
itself to Aristotle, or to Aqumis Aristotle could not know enough, 
physically, about Nature to understand its matter, or its motions 
or its forces and consequently he fell into the error of supposing 
a primary matter with four contrary primary qualities, hot ind cold, 
dry and moist, forming by their combinations four simple bodies, 
earth, water, air and fire, with natural rcctilmeal motions to or from 
the centre of the earth to which he added a quintessence of ether 
composing the stars with a natural circular motion round the earth 
Metaphysically, he did not, indeed, as is often supposed, think the 
nature of subsbince to be matter and form, because in his view God 
IS a substance, yet with no m itter but he did think that every 
natural substance or body is a concrete whole, composed of matter 
and form different from matter He thought that besides proximate 
m itter, or one body as matter of another, there is a pnmary formless 
matter beneath all Ixidits, capable of becoming all in turn, but 
itself potentially, not actually, substance He thought not only 
that a form, or essence, is Something different from, and at most 
conjoined with, matter m a concrete body but also that m all 
the bodies of one kind, ^ ^ m all men, there is one undivided form 
or essence, e g rational animal, communicated from one member 
to another member of the kind, e g from father to son, by what wc 
still call, though without any meaning, the propagation of the 
species He thought, m consequence, that the pnnctptum tndtvtdua- 
ttonts, which differentiates two members of the kind, e g Socrates and 
Callias, IS their one form or essence only as conjoined with different 
matters, e g different bones and flesh He thought, moreover, that 
the one form of a kind is an original essence {rh rt what), which 
IS uncreate, and, m order to avoid the separate forms " supi>osed 
by Plato, he^ concluded that the world of Nature must be eternal, 
in order that each original essence may from eternity always be in 
some individual or another of its kind On this assumption of the 


etermty of the world, God could not be a Creator Anstotlc 
thought that God is only prune mover, and that too only as the good 
for the sake of which Nature moves so that (^od moves as motive 
Psychologically, Aristotle applied his dualism of matter and form 
to explain the antithesis of body and soul, so that the soul is the form, 
or entelcchy, of an organic body, and he applied the same dualism 
to explain sensation, which he supposed to be reception of the sen- 
sible form or essence, without the matter, of a body, e g of the form 
of white, without the matter, of a white stone He thought that m 
the soul there is a productive intellect and a passive inlcUcet, and 
that, when we nsc from sense by induction, the productive causes 
the passive intellect to receive the univ( rsal form or essence, e g 
of all white things and he thought that this productive mtellcct 
IS our immortal faculty Lastly, he thought that, while other 
operations have, intellect (yovs) has not, a bodily organ, and hence 
he liecame responsible for the fancy that there is a break m bodily 
continuity between sense and will, while mtelltct is working out 
a purely immaterial operation of soul, resulting from the former and 
tending to the latter It is evident that a philosophy containing 
so many questionable opimons is not hi to be made into an authorita- 
tive orthodoxy in metaphysics 

Now these, on the whole, are the very opiaie)rLs of Aquimis, except 
so far as they were ele^arly mconsistent with the Chnstiin faitn 
Aquinas thought, as an article of faith, that the world begin, and 
that God IS its C rcator 1 his mvolved a change of de tad m the 

theoiy of essences and of universals generally Acpiinas thought 
that before the eruition the one eternal essence ot any kind was an 
abstract form, an ide,i m the intellect of ( od, like the form of a house 
in the mind of a builder ante rent that after the creation of any kind 
it is tn rSy as Aristotle supixiscd ind that, as we men thmk of it, 
it is post rem, as Aiistotle ilso supposed Of this view the part 
winch was not Aiistotle s, the state of univcisaha ante lem, was 
due to th( Neoi)Utonists, who inttr|)rctcd the separate forms 
of Plato to K ideas in intellect, and n inded down their interpreta- 
tion through bt Augustme to the meelieval Realists like Aqumas, 
who thus combineel Ncoplatomsm with AristoteUainsm Hcncc 
too Aepunas opposeel esstnee to existence much more than Anstotlc 
did J astly, as a Chiistian, he su])j)Oscd the whole soul to be im 
mortal, and to form for itself a new body aflei ele ith But, with 
these modiheilions he accepteel the general physics of Anstotlc, 
the mctaphysicil eluahsm ol matter and form, and the psychology 
founded upon it Ihe 1 homism, Ihtrefore, of our day is wrong 
from a metaphysical point of view, so far is it elevates Vristotclian 
ism, as seriously modified but not fundamentally corrected b^ 
Aqumas, into an authoiitative orthodoxy m metaphysics 

Centuries elapsed after Aquinas before Galileo and his suc- 
cessors rcfoimecl natural science, and befoie Baton destroyed the 
metaphysical dualism of matter and foim by showing that a 
form in Nature is only a law of the action of matter, and that, as 
the action of a body is as individual as the body, the foim is 
eternal cmly in thought (ratione) Ihe jisychology of Aristotle 
and Aquinas thus became impossible, for, if the form of a bod> 
IS only a mode of matter, to call one’s soul the form of one’s 
body is to reduce it to only a mode ot matter, and fall into 
materialism Hence Descartes bcg«in the reform of psychology 
not only by the appeal to cons( lousness, “ I think,” but also by 
opposing body and soul, no longer as matter and form, but as 
different substances Ihese great improvements, due to the 
genius of Galileo, of Bacon, of Descartes, are the fresh beginnings 
of modern thought, from which we dare not turn back without 
falling into obscurmtism What, then^ is the future of meta- 
physK s ? We must return not to the authority but to the stucly 
of Aristotle The independence of metaphysics as the science 
of being, the principles of contradiction and excluded middle 
with their qualifications, the distinction without separation 
between substance and attributes, the definition of substance as 
a distinct individual thing, the discovery that the world consists 
of substances existing apart but related to one another, the 
distinction between material and efiicient causes or matter and 
force, the recognition both of the natural and of the super- 
natural — all these and many other half-forgotten truths are the 
reasons why wc must always begin with the study of Aristotle’s 
Metaphysics But their incompleteness shows that we must 
go forward from Aristotle to Baron and modem science, and 
ea-^en pass through the anarchy of modern metaphysics, in 
the hope that m the future we may discover as complete an 
answer as possible to These two questions — 

1 What is the world of things we know ? 

2 How do we know it ? 

For authorities see the works quoted above, and the references 
m the articles on philosophers and philosophical subjects (T. Ca ) 
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HETAPONTDH (Gr Mcrairovriov, mod Metapyonto), an 
ancient city of Magna Graecia situated on the Gulf of Tarentum, 
near the mouth of the river Bradanus, and distant about 24 m 
from Tarentum and 14 m from Heraclea It was founded by an 
Achaean colony from Sybaris and Crotona about 700 b c 
Metapontum was one of the cities that played a conspicuous 
part m the troubles arising from the introduction of the Pytha- 
gonsm into Magna Graecia, and it was there that Pythagoras 
died m 497 b c His tomb was still shown m the time of 
Cicero 

At the time of the Athenian expedition to Sicily (415 b c) 
Metapontum appears to have been an opulent and powerful 
city, whose alliance was courted by the Athenians, but it con- 
tented itself with a very trifling support In 332 b c , at the 
time of the expedition of Alexander, king of Epirus, into Italy, 
it was one of the first cities to enter into an alliance with him 
The Second Punic War gave a fatal blow to its prosperity 
After the battle of Cannae in 216 b c it was among the first 
cities in the south of Italy to declare in favour of Hannibal, 
and became for some years the headquarters of Hannibal 
Hence, when the defeat of Hasdrubal at the Metaunis (207 b c ) 
compelled him to abandon this part of Italy, the inhabitants of 
Metapontum abandoned their city, and follow ed him in his retreat 

From this time Metapontum sank, though it was still existing 
in the days of Cicero, Pausanias tells us that m his time nothing 
remained of it but a theatre and the circuit of the walls 

Metapontum has the remains of two temples, both of which 
seem to belong to the period 510-480 b c (koldewey and Puch- 
stein, Die gnechtschen Tern pel tn UnteritaUen und Stcilten, 
Berlin, 1899, PP 35 '’ 4 i) "The so-called Chiesa di Sansone, which 
lay within the ancient town, and was probably dedicated to 
Apollo Lycius, was a peripteros measuring 186 by qij ft , of 
which only the foundations are left The capitals were ft 
in diameter The temple was decorated with finely painted 
terra-cottas Of the other temple, the so-called Tavole Paladine, 
whu h lay outside the area of the ancient city, and was a peri- 
pteros with 6 columns, 3J ft in diameter, in front and 12 ft at the 
sides, 15 columns are standing, with the lower portion of the 
epistyle It measured 105 ft by 49 ft without the steps there 
are also traces of the town walls, whnh have served for the 
construction of farmhouses, of tombs, and of a harbour by the 
shore Pliny speaks of a temple of Juno at Metapontum 
supported by columns of vine wood {lltbt nat xiv 9) An 
archaic treasure-house dedicated at Olympia by the people of 
Metapontum has been discovered there The railway station 
is the junction of the line from Battipaglia (and Naples) with 
that from iaranto to Reggio (T As) 

See M Lacava, lopografia e stona di Metaponto (Naples, IbQi) 

METASOMATISM (Gr /x€Ta, change, o-w/xa, body), in petro- 
logy, a process of alteration of rocks by which their chemical 
composition is modified, new substances being introduced 
while those originally present are partly or wholly removed 
in solution For example a limestone may be converted into 
a siliceous chert, a dolomite, an ironstone, or a mass of metalli- 
ferous ores by metasomatic alteration The process is usually 
incomplete, greater or smaller portions of the original rock 
remaming The agencies of metasomatism are m nearly all 
cases aqueous solutions, probably they were often at a high 
temperature, as metasomatic changes are especially liable to 
occur in the vicinity of igneous intrusions (laccolites, dikes 
and necks) where large quantities of water were given off by 
the volcanic magma at a time when it had solidified but was not 
yet cold Metasomatism also usually goes on at some depth, 
so that we may readily believe that it is favoured by increase 
of pressure On the other hand, there are many instances 
in which these processess cannot be shown to have taken place 
at temperatures or pressures above those which normally exist 
in the upper part of the earth’s crust dolomitization and 
sihcifiication of many limestones) There are also cases of 
metasomatism in which steam ancl other vapours are supposed 
to have been operative, the temperatures were probably above i 
the critical temperature of water Changes of this sort are 
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described as pneumatolytic, being induced by gases (see 
Pneumatolysis) 

By metasomatism new nunerah replace the primitive ones, 
at the same time the original rock-structures may be completely 
obliterated An igneous rock for example may be entirely 
replaced by crystalline massive cj^uartz, a fossiliferous limestone 
by granular crystalline dolomite It is equally common, 
however, to find that the structure of the original ro(k is 
preserved though its substance has been entirely altered An 
oolitic limestone may become an oolitic ironstone or chert 
(see Petrology, PI IV fig 5 ), and casts of the fossils which the 
limestone contained may be formed of siderite or of chalcedony 
In this case the rock resembles a pseudomorph, which is the 
term applied to a mineral which has been entirely replaced 
by another rmneral without losing its original crystalline form 
Ai a result of metasomatism rocks usually become more 
crystalline, especially those which have been in large part built 
up of fossil organic remains, this is a consequence of the new 
substances having been deposited by purely inorganic processes 
from solution in water 

The chemical change is often complete, as when a limestone 
is replaced by chert or otherwise silicified, but it is probably 
more usually incomplete, part of the substance of the original 
rock having been retained though possibly in new mineral 
combinations When a limestone is replaced by ironstone 
{e g carbonate of iron or sidente) part at least of the carbonic 
acid may be that of the limestone A dolomite, formed from 
a limestone, conlams more than one-half of its weight of car- 
bonate of lime presumably derived from the limestone itself, 
yet in this case the mineral transform it ion may be perfect, 
as the dolomite retains none of the calcite of winch the lime- 
stone was formed, it is all present as the double (arbonate 
of lime and magnesia (or dolomite) When a granite is con- 
verted by emanations containing fluorine and boron into a 
quartz-tourmaline rock (schorl rock, qv) or a quartz mica 
rock (greisen, qv) it can be proveci by analysis that there 
has been very little modification of the chemical composition 
of the original mass This resembles paramorphism in minerals, 
in which one mineral is substituted for another having the 
same chemical composition (eg kyanite for andalusite) 

The relations between mctamorphism and metasomatism are 
very elosc in fact some luthors regard metasomatism as a variety 
of metamorphism It is generally true, however, that in meta- 
morphie changes thcie is little chernieal alteration sandstones pass 
into cjuartzites, el lys into inica-schists and gneisses lime stones into 
marbles without any cssentiil modiheation in eheiuical composition, 
for the original mineials new ones being substituted and new 
structures being produced at the same time In metasomatism, 
on the other hand, chemieal alteration is supposed by most 
geologists to be an essential feature, mw minerals appear, but the 
original structures are sometimes retained 

The facility with which a roek undergoes metasomatism depends 
partly on its nature, and partly on the circumstances m winch it is 
placed Limestones, being readily soluble under natural conditions, 
are especially liable Ihe Cleveland non ores of Yorkshire are 
limestones replaced by sidente and hmonite, the Whitehaven iron 
ores are metasomatic replacements of hmestone by haematite 
The former are of Mesozoic, the latter of Palaeozoic age, but both 
have been clianged in very much the same way by percolating 
solutions containing salts of iron In some cases hmonite and 
magnetite are the principal ores Often the changes have taken 
place very irregularly, along bedding planes, faults and fractures 
An ironstone may in many places be traced laterally into a hmestone, 
the amount of iron in the rock gradually diminislung Some iron- 
stones (Carboniferous, Jurassic, See ) retain the oolitic structures 
of the original limestone, others show corals, shells and other calcare- 
ous fossils replaced by iron orevS When beds of shale or sandstone 
are intercalated among the hmestoncs they usually show little change, 
a fact which indicates that the ready solubility of the calcareous 
rocks was a dominating factor m determmmg the metasomatic 
deposits It is believui that the Whitehaven iron ores may be 
derived from the ironstones of the Coal-Measures which once covered 
the hmestone districts 

Dolomitization of limestones is even more common than replace- 
ment by iron ores That it is going on at the present day is evident 
from the fact that cores obtained by bonng in recent coral reefs 
have shown that these may be extensively dolomitized in their 
deeper parts, and the older hmes tones such as the Tnassic of the 
Alps, the Carbomferous Limestone of England and the Cambrian 
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Limestone of Scotland are sometimes converted into dolomite over 
wide areas There has been an introduction of magnesia, with 
sometimes a little silica and iron the rock recrystalli/cs owing to 
the formation of small rhonibohedra of dolomite it frequently 
becomes porous and full of drusy cavities, owing to the contraction 
m volume which takes place, and the fossils and other organic 
structures of the original rock disappear Ihe change proceeds 
outwards from fissures and bedding planes and sprea(is gradually 
through the mass of the limestone, often the transformation is 
complete and no unaltered rock icmains Silicifi cation or the 
replacement of limestone by chalcedony, chert or quartz, is often 
exhibited on a large scale The formation of flint nodules and chert 
bands is of this nature, the silica is not really an introduction from 
without, but IS merely the material of the fine siliceous skeletons of 
sfiongcs, radiolaria and other organisms, which at first were widely 
scattered through the limestone and at a later time were dissolved by 
percolating waters, percolated through the rock and were deposited 
in certain situations as bands, nodules and tabular masses of erypto- 
crystallme silica In limestones extensive deposits of zinc ore may 
occur, usually calamine These are important sources of the metal 
and there is little room for doubt that they have formed by a process 
of metasomatic replacement, e g Carthagena, Kaibl (in Carmthia) 
and Belgium In many parts of western ISJorth Amciica (Nevada, 
Arizona, dc ) great deposits of copper, lead and silver ores arc worked 
in crystallme limestones they are often highly silicified, and as- 
sociated with them are intrusive igneous rocks such as gramte, 
dacite, porphyry and diabase The ores occur not only m veins ind 
shoots, but also m great masses replacing the limestone, ancl the 
geologists who have examined these mming districts are nearly 
unanimous as to the metasomatic nature of a largo part of these 
deposits Other rocks such as tuff, volcanic breccia, shale, porphyry 
and granite may also be impregnated with metalUlerous ores, but 
the largest oie bodies are found in the limestones beeondaiy 
enrichment has often taken place on a considerable scale Ihc 
constant presence of igneous rocks indicates that they are connected 
with the introduction of the metals, and the deposits arc often of 
such a kind as to show that post volcanic discharges of magmatic 
gases and watei have been the actual mineralizing agents Bisbee, 
Cliftun and the Globe district in Arizona, ridgstali in Utah, and the 
Lureka district m Nevada are good examjfles of the deposits in 
question 

As indicated above, shales, sandstones and igneous rocks may be 
sihcified and mineralized under suitable conditions Khyohtes and 
ihyolitic tuffs are often impregnated with silica to such an extent 
that they become almost massive quartz, and the fliiidal, porpby- 
ntic, spheroidal and other igneous structures of the oiiginal ro^ 
may be retained in the siliceous pseudomorph Theie are many 
examples of tins m Noi th Wak s and the Feutland Hills In andesites, 
serpentines and trachytes silieifieation is frequently found in circum- 
stances indicating that the changes are not due to weathering but 
are the effect of i>ost volcanic emanations of heated waters Sihcified 
shales may accompany mineral deposits, e g in the Cornish tin mines 
the killas or grey slate may be convex ted into quartz and brown 
tourmaline and contains srn ill qu intitics of tin stone In tht 
copper mines of Parys Mountain, Anglesey formerly of great 
imjxirtanee as produccis of this metal, tlicre arc large areas of 
sihcified slate and silicified porphyry White mica, kaolin, 
gilbertite, chlorite and cpidote aie frequently present in sihcified 
Igneous rocks As a further instance of mineral deposition in 
metasomatized igneous rocks wc may quote the Cripple Creek gold 
held m Colorado, where syenites, latitcs, phonolites, breccias, dc , 
have been filled with pyrite, dolomite, fluorite, calaveiite and other 
new mmerals togcUier with quartz 

Another type of metasomatic alteration is phosphatization 
This is most common in limestones, and many of the most im- 
portant bedded phosphate deposits are of this origin Trachytes 
and other igneous rocks are occasionally phosphatized 1 he source 
of the phosphate is for the most part the skeletons of animals, 
vertebrate bones and teeth, shells of certain brachiopods, tnlobites 
and other organisms Guano, the excreta of birds, is nch m phos- 
phates and these are washed downwards ^ rain producing meta- 
somatic changes in the underlying rocks Phosphatized limestones 
are obtained in great quantities m Christmas Island, Sombrero, 
Cura 9 oa and other umnhabitcd hmestone islands (J S F ) 

METASTASIO (1698-1782) Pietro Trapassi, the Italian 
poet who IS better known by his assumed name of Metastasio, 
was bom in Rome on the 13th of January 1698 His father, 
Felice Trapassi, a native of Assisi, came to Rome and took service 
m the Corsican regiment of the papal forces He subsequently 
married ‘a Bolognese woman, called Francesca Galasti, and 
established himself in business as a grocer m the Via dei Cap- 
pellan Two sons and two daughters were the fmit of this 
marriage The eldest son, Leopoldo, must be mentioned, since 
he played a part of some importance m the poet^s life Pietro, 
while quite a child, often held a crowd attentive in the streets 
while he recited impromptu verses on a given subject It so 
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happened that, while he was thus engaged one evenmg in the 
year 1709, two men of distinction in Roman society stopped to 
listen to his declamation These were Gian Vincenzo Gravina, 
famous for legal and hterary erudition, famous no less for his 
dictatorship of the Arcadian Academy, and Lorenzmi, a critic of 
some note Gravina was at once attracted by the boy s poetical 
talent and charm of person, interested himself in the genius he 
had accidentally discovered, made Pietro his prot6g6, and in the 
course of a few weeks adopted him Tehee Trapassi was glad 
enough to give his son the chance of a good education and intro- 
duction into the world under auspices so favourable Gravina 
hellenized the boy's name Irapassi into Metastasio, and 
intended his adopted son to be a jurist like himself He there- 
fore made the boy Icam Latin and begin the study of law At 
the same time he cultivated his literary gifts, and displayed tht 
youthful prodigy both at his own house and in the Roman 
coteries Metastasio soon found himself competing with the 
most celebrated improvisator! oi his time in Italy Days spent 
in severe studies, evenings devoted to the task of improvising 
eighty stanzas at a single session, were fast ruining Pietro’s 
health and overstraining his poetic faculty At this juncture 
Gravina had to journey into Calabna on business He took 
Metastasio with him, exhibited him in the literary circles of 
Naples, and then placed him under the care of his kinsman 
Gregorio Caropresc at a little place called Scal^a In country 
air and the quiet of the southern seashore Metastasio’s health 
revived It was decreed by Gravina that he should never 
improvise again, but should be reserved for nobler efforts, when, 
having completed his education, he might enter into competition 
with the greatest poets 

Metastasio responded to his patron’s wishes At the age of 
twelve he translated the lhad into octave stanzas, and two years 
Liter he composed a tragedy in the manner of Seneca upon 
a subject chosen from Tnssino’s Italia Uheraia — (rravina’s 
favourite epic It vias called GiUi>ttiio Gravina had it printed 
in 1713, but the play is lifeless, and forty -two years afterwards 
we find Metastasio writing to his publisher, Calsabigi, that he 
would willingly suppress it Caroprese died in 1714, leaving 
Gravina his heir, and m 1718 Gravina also died Metastasio 
inherited house, plate, furniture and money, which amounted 
to 15,000 scudi, or about £4000 At a meeting the Arcadian 
Academy, he recited an elegy on his patron, and then settled 
down, not it seems without real sorrow for his loss, to enjoy what 
was no inconsiderable fortune at that period Metastasio was 
now twenty During the last four years he had worn the 
costume of abb6, having take n the minor orders without which 
it was then useless to expect advancement in Rome His 
romantic history, personal beauty, charming manners and 
distinguished talents made him fashionable That before two 
years were out he had spent his money and increased his reputa- 
tion for wit will surprise no one He now very sensibly deter- 
mined to quit a mode of life for which he was not bom, and to 
apply himself seriously to the work of his profession Accord- 
ingly he went to Naples, and entered the office of an eminent 
lawyer named Castagnola It would appear that he articled 
himself as clerk, for Castagnola exercised severe control over 
his time and energies While slaving at the law, Metastasio m 
1721 composed an epithalamium, and probably also his first 
musical serenade, hndtmtone, on the occasion of the marriage 
of his patroness the Princess Pinelli di Sangro to the Marchese 
Belmonte Pignatelli But the event which fixed his destiny 
was the following In 1722 the birthday of the empress had to 
be celebrated with more than ordinary honours, and the viceroy 
applied to Metastasio to compose a serenata for the occasion. 
He accepted this invitation, but it was arranged that his author- 
ship should be kept secret Under these conditions Metastasio 
produced Gli ertt espertdt Set to music by Porpora, it won 
the most extraordinary applause The great Roman pnma 
donna, Marianna Bulgarelli, called La Romanma from her birth-^ 
place, who had played the part of Venus in this drama, spared 
no pains until she had discovered its author La Romanma 
fortnwith took possession of him^ mduced him to quit his 
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lawyer’s office, and promised to secure for him fame and indepen- 
dence, if he would devote his talents to the musical drama 
In La Romamna’s house Metastasio became acquainted with 
the greatest composers of the day — with Porpora, from whom he 
took lessons in music, with Hasse, Pergolese, Scarlatti, Vinci, 
Leo, Durante, Marcella, all of whom were destined in the future 
to set his plays to melody Here too he studied the art of 
singing, and learned to appreciate the style of such men as 
Fannelli Gifted himself with extraordinary facility in compo- 
sition, and with a true poetic feeling, he found no difliculty in 
producing plays which, while beautiful in themselves, judged 
merely as works of literary art, became masterpieces as soon 
as their words were set to music, and rendered by the singers of 
the greatest school of vocal art the world has ever seen Reading 
Metastasio in the study, it is impossible to do him justice But 
the conventionality of all his plots, the absurdities of many of 
his situations, the violence he does to history in the persons of 
some leading characters, his “ damnable iteration ” of the theme 
of love in all its phases, arc explained and justified by music 

Metastasio resided with La Romanina and her husband in 
Rome Ihe generous woman, moved by an affection half 
maternal half romantic, and by a true artist s admiration for 
so rare a talent, adopted him more passionately even than 
Gravina had done She took the whole Irapassi family- 
father, mother, brother, sisters -into her own house She 
fostered the poet’s genius and pampered his caprices Under 
her influence he wrote in rapid succession the Didone abban- 
donaia, Caione in Uttca, hztOy Alessandro mlV Indie, Semtramtde 
rtconouiuidy Stroe and Artaserst Ihese dramas were set to 
music by the chief composers of the day, and performed in the 
chief towns of Italy But meanwhile La Romanina was growing 
older, she had ceased to sing in public, and the poet felt himself 
more and more dependent in an irksome sense upon her kindness 
He gained 300 scudi (about £60) for each opera , this pay, though 
good, was precarious, and he longed for some fixed engagement 
In September 1729 he received the offer of the post of court poet 
to the theatre at Vienna, with a stipend of 3000 florins This he 
at once accepted Romanina unsclhshly sped him on his wav 
to glory She took the charge of his family in Rome, and he set 
off for Austria 

In the early summer of 1730 Metastasio settled at Vienna in 
the house of a Spanish Neapolitan, Niccolb Martinez, where 
he resided until his death This date marks a new period in hi‘ 
artistic activity Between the years 1730 and 1740 his finest 
dramas, Adnano, DemetnOj Issiptle, Demofoonte, Oltmpiade, 
Clemenza di fito^ Achille in Sara, lemtstocle and Aililto Regolo, 
were produced for the imperial theatre Some of them had to be 
( omposed for special occasions, with almost incredible rapidity — 
the Achille in eighteen days, the Ipermnestra in nine Poet, 

( omposer, musical copyist and singer did their work together in 
frantic haste Metastasio understood the technique of his 
peculiar art in its minutest details The experience gained at 
Naples and Rome, quickened by the excitement of his new career 
at Vienna, enabled him almost instinctively, and as it were by 
inspiration, to hit the exact mark aimed at in the opera 

At Vienna Metastasio met with no marked social success 
His plebeian birth excluded him from aristocratic circles But, 
to make up in some measure for this comparative failure, he 
enjoyed the intimacy of a great ladv, the Countess Althann, 
sister-in-law of his old patroness the Princess Belmonte Pigna- 
telli She had lost her husband, and had some while occupied 
the post of chief favourite to the emperor Metastasio’s liaison 
with her became so close that it was even believed they had been 
privately married fhe even tenor of his existence was broken 
m the year 1734 by the one dark and tragic incident of his 
biography It appears that I a Romanina had at last got tired 
if^his absence Could not Metastasio get her an engagendent 
M^e court theatre ^ The poet at this juncture revealed his 
iiw essential feebleness of character To La Romanina he 
owed almost everything as a man and as an artist But he was 
ashamed of her and tired of her He vowed she should not come 
to Vienna, and wrote dissuading her from the projected visit 


The tone of his letters alarmed and irritated her It is probable 
that she set out from Rome, but died suddenly upon the road 
All we know is that she left him her fortune after her husband s 
life interest in it had expired, and that Metastasio, overwhelmed 
with grief and remorse, immediately renounced the legacy 
This disinterested act plunged the Bulgarelli-Metastasio house- 
hold at Rome into confusion La Romanina’s widower married 
again Leopoldo Trapassi, and his father and sister, were 
thrown upon their own resources 

As time advanced the life which Metastasio led at Vienna, 
together witjh the climate, told upon his health and spirits 
From about the year 1745 onward he wrote but httle, though the 
cantatas which belong to this period, and the canzonet Ecco quel 
fiero tstanle, which he sent to his friend harinelh, rank among the 
most popular of his productions It was clear, as Vernon Lee 
has phrased it, that what ailed him w^as mental and moral 
ennui ’ In 1753 the Countess Althann died, and Metastasio 
was more than ever reduced to the society which gathered 
round him in the bourgeois house of the Martinez He sank 
rapidly into the habits of old age, and, though his life was 
prolonged till the year 1782, very little can be said about it 
On the 12th of April he died, bequeathing his whole fortune of 
some 130,000 florins to the five children of his friend Martinez 
He had survived all his Italian relatives 

During the long penod of forty years in whidi Metastasio 
overlived his originality and creative powers his fame w^ent on 
in( reasing In his library he counted as many as forty editions 
of his own works They had been translated into French, 
English, German, Spanish, even into modci n Greek They had 

been set to music over and over agiin bv every composer ot 
distinction, each opera receiving this lionour in tuin from several 
of the most illustrious men of Europe Ihey had been sung by 
the best virtuosi in every capital, and there was not \ literarv 
academy of note whuh had not conferred on him the honoui of 
j membership Strangers of distinction passing through Vienna 
' made a point of p tying their respects to the old poet at his 
lodgings in the Kohlmarkt Gasse But his poetry was intended 
for a certain style of music — for the music of omnipotent 
voialists, of thaumaturgiral soprani With the ( hanges effected 
in the musical drama by Glue k and Mozart, with the development 
of orchestration and the rapid growth of the German manner, a 
new type of libretto came into request Mttastasio’s plays fell 
t into undeserved neglect, together with the music to which he 
* had linked them Fannelli, whom he styled “ twin-brother,” 
was the tiue exponent of his poetry, and, with the abolition ol 
the class of singers to which harmelli belonged, Metrstasios 
music suffered eclipse It was indeed a just symbolic instim t 
which made the poet dub this unKjue soprano his twin brother 

The musical drama for which Metastasio composed, and in 
working for which his genius found its proper sphere, has so 
wholly passed away that it is now difficult to assign his true place 
to the poet in Italian literary historv His mspiratu n was 
essentially emotional and lyrical The chief dramatic situations 
are expressed by lyrics for two or three voices, embodying the 
several contending passions of the agents brought into conflict 
by the circumstances of the plot The total lesult is not pure 
literature, but literature supremely fit fpr musical effect 
I anguage in Metastasio’s hands is exquisitely pure and limpid 
Of the Italian poets, he professed a special admiration for Tasso 
and for Marini But he avoided the conceits of the latter, and 
was no master over the refined richness of the former’s ^diction 
His own style reveals the improvisatore’s facility Of the 
Latin pocti he studied Ovid with the greatest pleasure, and from 
this predilection some of his own literary qualities may be 
derived For sweetness of vi^rsification, for limpidity of diction 
for delicacy of sentiment, for romantic situations exquisitely 
rendered in the simplest ^tyle, and for a certain delicate beauty 
of imagery sometimes soaring to ideal sublimity, he deserves to 
be appreciated so long as the Italian language lasts 

There are numerous editions of Metastasio's works That by 
Calsabigi (Pans, 1755, 9 vols 8vt>), published under his own supcina 
tendance, was the poet’s favounte Another of Turin (1757) and a 
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third of Pans (1780) deseivc mention Ihe jioslhumous works 
were prmted at Vienna, 1795 Ihe collected editions of Genoa 
(1802) and Padua (1811) will probably be found most useful by the 
general student An edition of the letters, by Cardacci, was published 
at Bologne in 1883 Metastasio's life was written by Aluigi (Assisi, 
1783), by Charles Burney (London, 1796), and by others but by 
far the most vivid sketch of his biography will be found in Vemon 
Lee*s Studies of the iSth Century tn Italy (London, 1880), a work 
which throws a flood of light upon the acvclopincnt of Italian 
dramatic music, and upon the place occupied by Metastasio in the 
artistic movement of the last century (J A b ) 

METAURUS (mod Metauro , the form Mataurus is later, and 
IS more frequent m inscriptions of the imperial period), a river 
of Italy, which flows into the sea a little south-east of Fanum 
Fortunae (mod Fano) On its banks Hasdrubal, while marching 
to the aid of Hannibal in 207 b c , was defeated and slam by the 
Roman army, this being the decisive battle of the Second Punic 
War The exact site of the battle is uncertain , tradition places 
It between Fossombrone and the hurlo Pass, but it is probable 
that It occurred nearer the sea-coast 

METAXAS, ANDREAS (1786-1860), Greek politician, was 
born in the island of Cephalonia During the latter part of the 
War of Independence (1824-1827) he accompanied Capo dTstria 
to Greece, and was appointed by him minister of war When 
Capo dTstria was murdered in 1831 Metaxas became a member 
of the provisional government which held office till the accession 
of King Otho in 1833 During the minority of Otho he was 
named privy councillor and minister at Madrid and Lisbon In 
1840 he was recalled and appointed minister of war In 1843 
1844 he was president of the council of ministers, and he 
subsequently held 
from 1850 to 185 
September i860 

METAYAGE SYSTEM, the cultivation of land for a proprietor 
by one who receives a proportion of the produce The system 
has never existed in England and has no English name, but in 
certain provinces of Italy and h ranee it was once almost univer- 
sal, and IS still very common It is also not unusual in Portugal, 
in Greece, and in the countries bordering on the Danube In 
Italy and Trance, respectively, it is called mezzeria and metayage ^ 
01 halving— the halving, that is, of the produce of the soil 
between landowner and landholder Ihese expressions are 
not, however, to be understood in a more precise sense than that 
in which we sometimes talk of a larger and a smaller half They 
merely signify that the produce is divisible in certain definite 
proportions, which must obviously vary with the varying fer- 
tility of the soil and other c ircumstances, and which do in prac- 
tice vary so much that the landlord’s share is sometimes as much 
as two-thirds, sometimes as little as one-third Sometimes the 
landlord supplies all the stoc k, sometimes only part — the < attic 
and seed perhaps, while the farmer provides the implements, 
or perhaps only half the seed and half the cattle, the farmer 
finding the other halves — taxes too being paid wholly by one or 
the other, or jointly by both 

English writers were unanimous, until J S Mill adopted a 
different tone, in condemning the metayer system They 
judged it by its appearance in France, where it has never worn 
a very attractive aspect Under the ancten regime not only were 
all direct taxes paid by the metayer, the noble landowner being 
exempt, but these taxes, being assessed according to the visible 
produce of the soil, operated as penalties upon all endeavours 
to augment its productiveness No wonder, then, if the metayer 
fancied that his interest lay less in exerting himself to augment 
the total to be divided between himself and his landlord, than 
in studying how to defraud the latter part of his rightful share, 
nor if he has not yet got rid of habits so acquired, especially 
when it is considered that he still is destitute of the fixity 
of tenure without w'hich metayage cannot prosper French 
metayers, in Arthur Young’s time, were “ removable at pleasure, 
and obliged to conform m all things to the will of their landlords,” 
and so in general they are still Yet even in France, although 
metayage and extreme rural poverty usually coincide, there are 
provinces where the contrary is the fact, as it is also in Italy 
Indeed, to every tourist who has passed thiough the plains of 
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Lombardy with his eyes open, the knowledge that metayage 
has for ages been there the prevailing form of tenure ought to 
suffice for the triumphant vindication of metayage in the ab- 
stract An explanation of the contrasts presented by metayage 
in different regions is not far to seek Metayage, m order to be 
in any measure worthy of ( ommcndation, must be a genuine 
partnership, one in which there is no sleeping partner, but m the 
affairs of which the landlord, as well as the tenant, takes in 
active part Wherever this applies, the results of metayage 
appear to be as eminently satisfactory, as they are dec idedly the 
reverse wherever the landlord holds himself aloof 

In France there is also a system termed metayage par grouper, 
which consists in letting a t onsiderable farm, not to one metayer, 
but to an association of several, who work together for the 
general good, under the supervision either of the landlord him- 
self, or of his bailiff This arrangement gets over the difficulty 
of finding tenants possessed of capital enough for any but very 
small farms 

Sec further the section Agriculture in the articles France, ( reece, 
Italy, &c and consult J Cruveilhicr, Etx 4 de sur It nUtayage (Pans, 
1894) 

METCALF, WILLARD LEROY (1858- ), Ameruan artist, 

was born at 1 owell, Massachusetts, on the ist of July 1858 He 
was a pupil of the Boston Normal Art School, of the Boston Art 
Museum School, and of the Academic Julien, Pans After early 
hgure-painting and illustration, he became prominent as a land- 
scape painter He was one of the “ Ten American Painters ” 
who in 1897 i>eceded from the Society of American Artists 
For some years he was an instruc tor in the Woman’s Art School, 
Cooper Union, New York, and in the Art Students’ League, 
New York In 1893 he became a member of the American 
Water Colour Society, New York 
METCALFE, CHARLES THEOPHILUS METCALFE, Baron 
(1785-1846), Indian and colonial administrator, was born at 
Calcutta on the 30th of January 1785, he was the second son 
of Thomas Theophilus Metcalfe, then a major in the Bengal 
army, who afterwards became a director of the East India 
Company, and wis ireated a baronet in 1802 Having been 
educated at Eton, ho in 1800 sailed for India as a writer in the 
service of the C ompany After studying Oriental languages 
as the first student at Lord Wellesley’s College of Fort William, 
he, at the age of nineteen, was appointed political assistant to 
General Lake, who was then conducting the final campaign of 
the Mahratta War agiinst Ilolkar In 1808 he was selected bv 
I ord Minto for the responsible post of envoy to the court of 
Raiijit Singh at Lahore, here, on the 25th of April 1809, he con- 
cluded the important treaty securing the independence of the 
Sikh states between the Sutlej and the Jumna Four years 
afterwards he was made resident at Delhi, and in 1819 he received 
from Lord Hastings the appointment of secretary in the secret 
and political department From 1820 to 1825 Sir Charles (who 
succeeded his brother in the baronetcy in 1822) was resident at 
the court of the nizam, and afterwards was summoned m an 
emergency to his former post at Delhi In 1827 he obtained a 
seat in the supreme council, and in March 1835, after he had 
acted as the first governor of the proposed new presidency of 
Agra, he provisionally succeeded Lord William Bentmck in the 
governor-generalship During his brief tenure of office (it 
lasted only for one year) he carried out several important 
measures, including that for the liberation of the press, which, 
while almost universally popular, complicated his relations 
with the directors at home to such an extent that he resigned 
the service of the C ompany in 1838 In the following year he 
was appointed by the Melbourne administration to the governor- 
ship of Jamaica, whore the difficulties created by the recent 
passing of the Negro Emancipation Act had called for a high 
degree of tact and ability Sir Charles Metcalfe’s success in 
this delicate position was very marked, but unfortunately his 
health compelled his resignation and return to England in 1842 
Six months afterwards he was appointed by the Peel ministry 
to the governor-generalship of Canada, and his success in carrying 
out the policy of the home government was rewarded with a 
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the post of ambassador at Constantinople 
^ died at Athens on the 19th of 
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peerage shortly after his return m 1845 Malshanger, 

near Basingstoke, on the 5th of September 1846 

See J W Kaye's Life and Cortespcndence of Charlos Lord Metcalfe 
(Ix)ndon, 1854) 

METELLUS, the name of a distmguished family of the 
Caecilian (plebeian) gens in ancient Rome The following are 
the most important — 

1 Lucius Caeulius Metellus, general durmg the first 
Punic War Consul in 251 b c , he was sent to Sk ily, and gained 
a decisive victory over Ilasdrubal, who, trusting to his numeri- 
cally superior lorces and the alann inspired by his elephants, 
ventured to attack him MetcJlus’s v u tory was m great measure 
due to a panic caused amongst the elephants by his clever 
manoeuvring A number of these animals were sent in spec tally 
constructed rafts to adorn his triumph, and from this time the 
elephant frequently occurs as a device on the coins of the 
Metelli In 241, when the temple of Vesta was destroyed by 
fire, Metellus succeeded in bringing out the Palladium uninjured, 
but lost his eyesight As a reward, he was granted permission 
to nde to the senate-house in a carnage, a privilege hitherto 
unheard of But the storv of his blindness is doubtful, since it 
is hardly consistent with his appomtment as dictator in 224 

for the purpose of holding the comitia, ’ nor is any mention 
made of it in the extract [Pliny, Nat Hiit vn 43 (45)] from the 
funeral c^ration pronounced over him by his son 

2 Quintus ( aecilius Mftfllus, son of (i), became consul 
in 206 as a reward for his services at theMetaurus Id 205 he 
was dictator for holding the comitia, in 201 one of the com- 
missioners for dividmg the public land m Sanmium and Apulia 
amongst the Romm veterans, in 186 he conducted an embassy 
to Macedoma, afterwards proceeding to Pelooonnesus to inves- 
tigate the quarrel between Sparta and the Achaeans He is 
the Metellus who c«iused the poet Naevius (q v ) to be imprisoned 
and exiled for liaving attacked him on the stage 

3 Lucius Caecilujs Mftellus, possibly son of (i), when 
the disastrous news of the battle of Cannae (216) reachecl Rome, 
proposed to a number of young nobles that they should leave 
Italy and offci their services to some foreign ruler, but they 
were prevented by the thre^its of the younger beipio frcmi carry- 
ing out their purpose h or this offence, when quaestor tw o years 
later, he was degraded by the censors from his tribe to the class 
of aerani Nevertheless, he was elected one of the tribunes fur 
the following year, but his attempt to call the censors to account 
for their action proved unsuccessful in the face of the opposition 
of his colleague 

4 Quintus Cakcili us Methlus Macfdomcvis (d 115^0), 
praetor 148 b c , defeated the usurper Andnscus {q v ) in Mace- 
donia and forced him to surrender Under his superintendence 
the cxmntry was made a Roman province In 146, ho attacked 
the Achaeans to avenge an msult offered to a Roman embassy 
at Corinth He gained douded successes over them at Scarpheia 
and Chaeroneia, but was superseded by L Mummiiis On his 
return to Italy he received the honour of a triumph and the 
title of Macedoniciis Consul in 143, he reduced the Celti- 
berians m northern Spain to olDcdience In 131, when censor 
with Q Pompeius (they were the first two plebeiar> censors), 
he proposed that all citizens should be compelled to marry 
He expelled a number of senators, one of whom, tiic tribune 
C Atinms Labeo, proposed that he should be hurled from the 
Tarpeian rock, his life was only saved through the intervention 
of another tribune He was an opponent of the Gracchi, 
althougli not averse from moderate reform He was a strict 
disciplmarian, a good general, and a type of the ancient Roman 
both in public and private life He erected a splendid ( olonnade 
in the Campus Martius, and two temples dedicated to Jupiter 
gtator and Juno 

Qsjintus Caecilius Metellus Numidicus, consul 109, 
Miff^lBypiander in the Jugurthme War He defeated Jugurtha 
(jP) bj^the river Muthul, and after a difficult march through the 
desert took his stronghold, Thala Manus, however, who had 
been intriguing for the command, accused Metellus of protracting 
the war, and received the consulship for 107 with the province 


of Numidia* Metellus received a splendid tnumph and the 
title of Nutntdtcus Saturninus, whom as a censor he tried to 
remove from the senate, passed in 100 an agrarian law, inserting 
a provision that all senators should swear to it within five days 
All complied but Metellus, who retired to Asia After Satur- 
ninus was killed he returned, and died (probably in 91) He was 
a man of the highest integrity, a strict and efficient general, and 
one of the chief leaders of the aristocratic party He was a man 
of education and learning, and Cicero speaks highly of him as an 
orator 

6 Quintus Caecilius Metellus Pius, so called from his 
efforts to bring about the recall of his father Numidicus from 
exile He was one of the commanders in the Social War, and 
defeated Q Pompaedius Silo, the Marsian leader (88) Sulla, 
on his departure for Asia, gave him proconsular command over 
south Italy When Marius returned to Italy and joined Cmna, 
the soldiers, who had no (onfidente in the consul Gnaeus Octa- 
vius, wished Metellus to take command, but he refused The 
soldiers deserted m large numbers, and considenng it impossible 
to defend Rome, Metellus retired to Africa and afterwards to 
Liguria, resuming his former proconsular lominand on Sulla’s 
return In the war against Manus he gained several important 
successes, and after his victory over C Norbaniis at Faventia 
(82) he subdued the whole of upper Italy Consul in 80 with 
Sulla, he went to Spain next year against Sertorius, who pressed 
him hard till the arrival of Pompey in 76 Next year Metellus 
defeated Scrtorius’s lieutenant Hirtuleius at Italica and Segovia, 
and joining Pompev rescued him from the consequences of a 
check at Sucre Fiom this time Sertorius grew weaker till his 
murder m 72 In 71 Metellus leturne^O Rome and triumphed 
He bee irne pontifex maximus, and di^ probably at the end of 
64 He was an upright man, of moderate ability 

7 Quintus Caecilius Metellus C>ler, legite of Pompey 
m Asia 65 B f , praetor 63 He was despatched to cut off the 
retreat of Catiline to the north by blocking the passes, and m 
62 went into the province of Cisalpine Gaul with the title of 
proi onsul, although he did not become consul till 60 A strong 
supporter of the optimates and an enemy of Pompey, he strenu- 
ously opposed the agrarian law brought forward by the tribune 
I ucius l^laviiis, to provide for Pompey’s veterans, and stood 
firm even though imprisoned, the law had to be given up He 
aUo tried, though fruitlessly, to obstrui t Caesar s agrarian law 
in 59 lie died suddenly in the same year— it was usually 
supposed from poison administered by his wife Clodia 

8 Quintus Caeciiius Metellus Nepos, son of a Metellus 
of the same name, so called because he was the grandson of (4) 
He was leg itc to Pompey m the war igainst the Mediterranean 
pirates (67), and took part in the Syrian campaign In 63 he 
returned to Rome, to assist Pompey in carrying out his plans 
He violently attacked Cuero, and refused to allow him to deliver 
the customary speech on laying down office as consul, he even 
threatened to impcai h him for having executed Roman citizens 
(referring to the Catilmarian conspirators) without a trial In 
62 his proposal that Pompey should be summoned to Italy to 
restore order was bitterly opposed by Cato, and on the day set 
down for the bill a fight took place in the forum Metellus fled 
to Pompey, but soon returned with him to Rome In 60, when 
praetor, he proposed a law for the abolition of the vectigaha in 
Italy In 57 he was consul, but offered no opposition to the 
return of C iccro from exile In 56 he was governor of Hither 
Spam^ where he was engaged in hostilities against the Vaccaei 
with indifferent success He appears to have died in Rome in 
the following year He was a mere creature of Pompey 

9 Quintus Caecilius Metellus Pius Scipio, son of P 
bcipio Nasica, was adopted by (6) He was accused of bribery 
in 60 B c , and defended by Cicero, to whom he had rendered 
valuable assistance during the Catilmarian conspiracy In 
August S2, he became consul through the influence of Pompey, 
who had married lus daughter Cornelia In 49 he proposed 
that Caesar should disband his army within a definite time, 
under paui of being declared an enemy of the state After the 
outbreak of the civil war, the province of Syria was assigned to 
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him, and he was about to plunder the temple of Artemis at 
Ephesus when he was recalled by Pompey He commanded 
the centre at Pharsalus, and afterwards went to Africa, where bv 
Cato’s influence he received the command In 46 he was 
defeated at fhapsus, while endeavouring to escape to Spam he 
fell into the hands of P Sittius, and put himself to death His 
connexion with two great families gave him importance, but he 
was selfish and licentious, wanting in personal courage, and his 
violence drove many from his party 

10 Quintus Caecilius Metellus, surnamed Creiuus, 
Roman general Consul in 69 b c , he was appointed to the 
command of the war against Crete, the headquarters of the 
pirates of the Mediterranean Its subjugation proceeded 
slowly but surely until 67, when Pompey claimed the control of 
affairs in virtue of the powers conferred upon him by the Gabiman 
law thereupon the Cretans, who had been treated with 
great harshness by Metellus, offered to surrender to Pompey, 
who enjoyed a reputation for leniency towards the con(iuered 
Pompey accepted the offer and sent instructions to Metellus 
to suspend operations Metellus refused and completed the 
conquest of the island, which was annexed to Cyrene and became 
a Roman province On Mctellus’s return to Rome the partisans 
of Pompey succeeded in keeping him out of a triumph until 
after the Catilinanan conspiracy, when he made his entiy into 
the city and received the name Creticus in honour of his achieve- 
ments Metellus naturally joinal the senatorial part> in their 
opposition to Pompey, and had the satisfaction of preventing 
the ratification of what he had done in Asia He was one of a 
commission of three sent (60) to investigate the state of itfairs 
in Gaul, where disturbances were apprehended He appears 
to have been alive in 54, but nothing furthei is known of him 

On the family of the Metdli gener illy, see M VVende, De Caectliis 
MetelhSf 1 (Bonn, for its history up to the time of the Gracchi 

the new edition by P Grobe of Drum mn s Oe^chickte Roms, 11 and 
the article s v C iccilius by F Mun2ei in Pauly*Wissowa’s 
Ri^alencylopadte dey classtschen ilU rtumswi sse nschaft, in pt 1(1897) 

METEMPSYCHOSIS (Gr /xcTc/n/n^Xwcrts), or Transmigration 
01 THE Soul the doctrine that at death the soul passes into 
another living creature, man animal, or even plant ihis 
doctrine, famous in antiquity and still held as a religious tenet 
by certain sects of the civilized world, has its roots far back in 
primitive culture It is developed out of three universal 
savage beliefs (i) that man has a soul, connected in some 
vague way with the breath, which cm be separated from his 
material body, temporarily in sleep, permanently at death, 
(2) that animals and even plants have souls, and are possessed 
to a large extent of human powers and passions, (3) that souls 
can be transferred from one organism to another Innumerable 
examples might be mentioned of the notion that a new-born 
child is the reincarnation of some one departed, as in Tibet the 
soul of the Dalai-Lama is supposed to pass into an mfant bom 
nine months after his decease Transmigration of human souls 
into non-human bodies is implied in totemism {q v ), for, as 
Professor Frazer says, “ it is an article of faith that as the clan 
sprang from the totem, so each clansman at death reassumes 
the totem form ” All these savage notions are to be regarded 
as presuppositions of metempsychosis, rather than identified 
with that doctrine itself as a reasoned theory 

Till full investigation of h gyptian records put us in possession 
of the facts, it was supposed that the Egyptians believed in 
metempsychosis, and Herodotus (11 123) explicitly credits them 
with it We now know that he was wrong All that they 
believed was that certain privileged souls might in the other 
world be able to assume certain forms at pleasure, those of a 
sparrow-hawk, hly, &c Herodotus misunderstood the Egyp- 
tians to hold beliefs identical with those which were current in 
his day in Greece In India, on the contrary, the doctrine was 
thoroughly established from ancient times, not from the most 
ancient, as it is not m the Vedas, but onwards from the IJpani- 
shads In them it is used for moral retribution he who kills a 
Brahman is, after a long progress through dreadful hells, to be 
reborn as a dog, pig, ass, camel, &c This we always find m 
metempsychosis as a reasoned theory It is formed by rombma 


tion of two sets of ideas which belong to different planes of 
culture the ideas of judgment and punishment after death 
elaborated m a relatively cultured society by a priestly class 
are combined with ideas, like that of totem-transmigration, 
proper to a savage society In India we may explain the whole 
phenomenon as an infusion of the lower beliefs of the non- \ryan 
conquered races into the higher religious system of their Ar> an 
conquerors In later Hinduism metempsychosis rcachcci a 
monstrous development, according to Monier- Williams it was 
believed that there were 8,400,000 forms of existence through 
which all souls were liable to pass before returning to their 
source in the Deity Buddhism appeared as a reaction against 
rdl this, and sought by a subtle modification to harmonize 
the theory with its own pessimistic view of the world According 
to Buddhism there is no soul, and consecjuentl) no metem- 
psychosis in the strict sense bumething, however, is tians- 
mitted, i e Karma (character), whic h passes from individual to 
individual, till in the perfectly righteous man the will to live is 
extinguished and that paiticular chain of lives is brought to an 
end 

We do not know exactly how the doctrine of metempsychosis 
arose m Greece , it cannot, as was once supposed have been 
borrowed from Egypt and is not likely to have c ome from India 
It is easiest to assume that savage ideas which had never been 
extinguished were utilized for religious and philosophic purposes 
The Orphic religion, which held it, first appeared in 7 brace upon 
the semi-barbarous north-eastern frontier Orpheus, its legen- 
dary founder, is said to have taught that “ soul ancl body are 
united b> a compact unequ illy binding on cither, the soul is 
divmc, immortal and aspires to freedom, while the body holds it 
in fetters as a prisoner Death dissolves this compact, but only 
to re-impnson the liberated soul after a short time for the wheel 
of biith revolves incxorxbly Thus the soul continues its jour- 
ney, alternating between a separate unrestrained existence and 
fresh reincarnation, round the wide circle of necessity, as the 
companion of many bodies of men and animals To these 
unfortunate prisoncis Orpheus proclaims the message of libera- 
tion, that the\ stand in need of the grace of redeeming gods and 
of Dionysus in partu ular, and calls them to turn to God by ascetic 
piety of life and self-purih( ation the purer their lives the higher 
will be their next reincarnation, until the soul has completed 
the spiral ascent of dcstm> to live for ever as God from whom 
it comes ” Such was the teaching of Orphism which appeared 
in Greece about the 6th century b c , organized itself into private 
ind public mysteries at Elcusis ancl elsewhere, and produced a 
copious literature 

The earliest Greek thinker with whom metempsychosis is 
comiected is Pherecydes, but Pythagoras, who is said to have 
been his pupil, is its first famous philosophic exponent Pytha- 
goras probably neither invented the doctrine nor imported it 
from Egypt, but made his reputation by bringing Orpluc 
doctrine from North-Eastern Hellas to Magna Graecia and by 
institutmg societies for its diffusion 

The real weight and importance of metempsychosis is due to 
Its adoption by Plato Had he not embodied it in some of his 
greatest works it would be merely a matter of curious mvcstiga- 
tion for the anthropologist and student of folk-lore In the 
eschatological myth which closes the Republic he tells the story 
how Er, the son of Armenius, miraculously returned to life on the 
twelfth day after death and recounted the secrets of the other 
world After death, he said, he went with others to the place 
of Judgment and saw the souls returning from heaven and from 
purgatory, and proceeded with them to a place where they chose 
new lives, human and animal “ He saw the soul of Orpheus 
changing into a swan, Thamyras becoming a nightingale, 
musical birds choosmg to l)e men, the soul of Atalanta choosing 
the honours of an atWete Men were seen passmg into animals 
and wild and tame animals changing into each other ” After 
their choice the souls drank of Lc the and then shot away like 
stars to their birth There are myths and theories to the same 
effect in other dialogues, the Phaedrus, Meno, Phaedo, Timaeus 
and Laws In Plato’s view the number of souls was fixed, 
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birth therefore is never the c reation of a soul, but only a trans- 
migration from one body to another Plato’s acceptance of the 
doctrine is charactenstic of his sympathy with popular beliefs 
and desire to incorporate them in a purified form into his system 
Aristotle, a far less emotional and sympathetic mind has a doc - 
trine of immortality totally inconsistent with it In later Greek 
literature the doctrine appears from time to time, it is mentioned 
in a fragment of Menander (the Inspired Woman) and satirized 
bv Lucian (Callus, ^ i8 seq ) In Roman literature it is found as 
early as Ennius, who in his Calabrian home must have been 
familiar with the Greek teachings which had descended to his 
times from the c ities of Magna Grace la In a lost passage of his 
Annals, a Roman history in verse, Fnnius told how he had seen 
Homer in a dream, who had assured him that the same soul 
which had animated both the poets had once belonged to a pca- 
< ock Persius in one of his satires (vi 9) laughs at E^nnius for 
this It IS referred to also by Lucretius ^1 124) and bv Horace 
(Eptst II 1 52) Virgil works the idea into his account of the 
Underworld in the sixth book of the Aenetd (vv 724 sqq ) It 
persists in antiquity down to the latest classic thinkers, Plotinus 
and the other Neoplalonists 

AtUin})ts have been made with little success to find metem 
psychosis m early Jewish literature But there are traces of it in Philo, 
and it is definitely adopted in the Kabbala Within tlie Christian 
Church it was held during the first centuiies by isolated C»nostic 
sects, and by the Manichaeans in the 4th and 5th centum s but was 
invariably repudi'ite<l by orthodox theologians In the middle ages 
these traditions were contmued by the numerous sects known col 
kctively as Cathari At the Renussance we find the doetiine in 
(jiordano Bruno, and in the 17th eentuiy in the thcosophist van 
Helmont \ modified form of it was adopted by Swedenborg 
During the classical period of German literature metempsychosis 
attracted much attention (>octhc playtnl with the idea, and it was 
taken up more seriously by I < ssing, who Ix^rrowed it from Charles 
Bonnet, and by Herder It has been mtntioned with respect by 
Hume and by Schopenhauer Modern theosophy, which draws 
its inspiration from India, has taken metempsychosis as a cardinal 
tenet it is, says a recent thoosophical writer, the master key to 
modern problems,' and among them to the problem of heredity 

OutsicJe the somewhat narrow circle of theose)phists the re is little 
disposition to lecept the iloctrine but it may I’le worth while to 
point out that theic are two fatal objections to it Ihe first is that 
personal identity depends on memory and we do not rcmeinbei 
our previous incarnations The second is that the soul, whatever 
it may be, is influenced throughout all its qualities by the qualities 
of the body modem psychology discredits the idea that the soul is 
a metaphysical essence winch can pass indiflerently from one body 
to another If (to suppose the impossible) the soul of a dog weio 
to pass into a man s bouy it would be so ch inged as to be no longer 
the same soul, and so, in a less degree, of change from one human 
body to another 

See A Beitholet The Transmigrahon of Souls (trans from the 
Cierman by H J Chaytor) E Rohde Psyche (H St ) 

METEOR (Gr literally “ things in the air,” from /xcra, 

beyond, and detpetv, to lift up), a term originally applied 
by the ancient Greeks to many atmospheric phenomena- 
rainbows, halos, shooting stars, &c — but now specially restricted 
to those luminous bodies known as shooting stars, falling stars, 
fireh ills and bolides Though these objects only become visible 
in the itmosphere they are extra-terrestrial planetary bodies, 
and properly belong to the domain of astronomy The extra- 
terrestrial bodies which happen to find a resting-plae e on the 
earth are studied under the name of meteorites (qv) 

In ancient times meteors were supposed to be generated in 
the air by inflammable gases Isolated fireballs and star 
showers had been occasionally observed, but instead of lieing 
attentively watched the> had been neglected, for their appari- 
tions had filled mankind with dread, and superstition attributed 
to them certain malevolent influences It was the brilliant 
exhibition in November 18^3 that, in modern times particularly, 
attracted earnest students to investigate the subject of meteors 
generally, and to make systematic observations of their appari- 
tions on ordinary nights of the year Historical records were 
searched for references to past meteoric displays and these 
were tabulated and compared The attention devoted to the 
matter soon elucidated the phenomena of meteors, and proved 
them to be small planetary bodies, practically infinite in number^ ' 
and illimitable in the extent and variety of their orbits I 


# 

The various kinds of meteors are probably but different 
manifestations of similar obje( ts Perhaps the most important 
meteors are those which, after their bright careers and loud 
detonations, descend upon the earth’s surface and can be sub- 
mitted to close inspection and analysis (see Meteorites) The 
fireball or bolide (Gr a missile) comes next in order from 

Its size and conspicuous effects It may either be interspersed 
with man> smaller meteors in a shower or may be isolated 
The latter usually move more slowly and approach rather near 
to the earth The ordinary shooting stars vary from the bril- 
liancy of a first- to a sixth magnitude star They exhibit a great 
dissimilarity in paths, motions and colours Ihe smallest and 
most numerous class are the telescopic meteors invisible to the 
naked eye They range from the 7th magnitude to the smallest 
object peiceptible in large telescopes 

Ihe altitudes at which these bodies are \isiblv presented to us 
differ m individual cases More than a thousand observations 
m duplicate have been made of the paths of identical meteors 
seen from two stations many miles apart These pairs of obser- 
vations have shown a parallax from w huh the elevation of the 
objects above the earth, the lengths and directions of their 
courses, &c , could be computed The average heights are from 
80 to 40 m A few, however, first appiear when higher than 
80 m , and some, usually slow-moving meteors, descend below 
40 m But altitudes beyond 100 and within 20 m are 
1 ire — 
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30 of the Novemlxr Leonids give a mean height of 84^ to -^7^ m 
40 of the August Perseids ,, ,, „ 80 to 54 m 


When the length of a meteor’s course is known and the 
duration of its flight has been correctly estimated it is easy to 
compute the velocity in miles The visible life of an ordinary 
shooting star is, however, comprised within one second, and it is 
only rarely that such short time intervals can be accurately 
taken ihe real velocities derived from good observations are 
rarely, if ever, under 7 or 8 m per second, or over 60 or 70 m 
per second In a few exceptional cases abnormal speed has 
been indicated on good evidence Ihe slower class of meteors 
overtaking the earth (like the Andromedids of November) have 
a velocity of about 8 or 10 m per second while the swifter 
class (meeting the earth like the Leonids of November) have a 
velocity of about 44 m per second 

When the members of a shower are observed with special 
regard to their directions it is seen that they diverge from a 
common focus Ihe apparent scattering or diversity of the 
flights IS merely an effect of perspective upon objects really 
traversing parallel lines The centre upon which the obser\cd 
paths converge is called the radiant point or, shortly, the radiant 
On every night of the year there are a great number of these 
radiants in action, but the large majoiity represent very attenu- 
ated showers In 1876 the number of radiants known was 850, 
but about 5000 have been determined up to the present time 
These are not all the centres of separate systems, however 
many of the positions being multiple observations of the same 
showers Thus the August Perseids, the returns of which have 
been witnessed more fre^ently than those of any other meteoric 
stream, have had their radiant point fixed on more than 250 
occasions 

There appear to be moving and stationary radiants, contracted 
and diffused radiants, and long-enduring and brief radiants 
The Perseids are visible from about the iith of July to the 20th 
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of August, the radiant having a daily motion of about R A to 
E N E The Lynds also vary in the position of their radiant, 
but the Ononids form a stationary position from about the 9th 
to the 24th of October A large proportion of the ordinary 
feeble showers also appear to be stationary 

Solid bodies (chiefly stone or stone and iron) enter the atmo- 
sphere from without at all conceivable angles and at a velocity 
of about 26 m per second, while the earth’s orbital velocity is 
about 18 J m per second In thus rapidly penetratmg the 
air heat is generated, the meteor becomes incandescent, and the 
phenomena of the streak or tram is produced Before the object 
(^n pierce the dense lower strata of air its material is usually 
exhausted, but on rare occasions it withstands the fiery ordeal, 
and fragments of the original mass fall upon the earth 

Multitudes of meteors infest space On a clear moonless 
night one person may count eight or ten shooting stars in an 
hour But there are more than twice as many visible in the 
early morning hours as in the evenings, and during the last half 
of the year there are also more than twice as many visible as 
during the first half It is computed that twenty millions of 
meteors enter the atmosphere every day and would be visible 
to unassisted vision in the absence of sunlight, moonlight and 
clouds, while if telescopu meteors are included the number wiU 
be increased twentyfold Ordinary meteors, m the region of 
the earth’s orbit, appear to be separated by intervals of about 
250 m In special shower, however, they are much closer 
fn the rich display of the 12th of November 183^ the a\ciag^ 
distance of the particles was computed as about m , in 
that of the 27th of November 1885 is about 20 m and in that 
of the 27th of November 1872 as about 35 m 

Ihe meteors, whatever their dimensions, must have motions 
around the sun in obedience to the law of gravitation in the 
same manner as planets and c omets — that is, in conic sections 
of which the sun is always at one focus The great variety m 
the appircnt motions of meteors proves that thev are not 
directed from the plane of the ecliptic, hence their orbits are 
not like the orbits of planets and short-period comets, which are 
little inclined, but like the orbits of parabolic comets, which 
often have great me linations 

Histoiical records supply the following dates of abundant 
meteoric displays — 


I 902, Oct IS 
I 931, Oct 14 
I 934, Oct 14 
1002, Oct I 5 


iioi, Oct 17 
1202, Oct ig 
I ^60, Oct 2^ 
1533, Oct 25 


1602, Oct 28 
I0g8, Nov 9 
1799, Nov 12 
j i8^2, Nov 13 


1833, Nov 13 
1 806, Nov 
1867, Nov 14 
1808, Nov 14 


These showers occurred at intervals of about one-third of a 
century, while the day moved along the calendar at the rate of 
one month m a thousand years 1 he c hange of st) Ic is, however 
responsible for a part of the alteration in date Ihe explanation 
of these recurring phenomena is that a great cloud or distended 
stream of meteors revolves around the sun in a period of 33^ 
years, and that one portion of the elliptical orbit intersects that 
of the earth As the meteors have been numerously visible in 
five or SIX successive years it follows they must be pretty densely 
distributed along a considerable arc of their orbit It also 
follows that, as some of the meteors are seen annually, they must 
be scattered around the whole orbit Travelling at the rate of 
26 m per second, they encounter the earth moving i8J m 
per second in an opposite direction, so that the apparent velocity 
of the meteors is about 44 m per second They radiate from 
a point within the Sickle of Leo and are termed Leonids In 
1^7 the remarkable discovery was made that Icnipel’s comet 
(18^ I ) revolved in an 01 bit identical with that of the Leonids 
That the comet and meteors have a close physical association 
seems certain The disintegrated and widely dispersed material 
of the comet forms the meteors which embellish our skies on 
mid-November nights 

Fine meteoric showers occurred m 1798 (Dec 7), 1838 (Dec 
7), 1872 (Nov 27), 1885 (Nov 27), 1892 (Nov 23) and iSgq 
fNov 23 and 24), and the dates indicate an average period of 
67 years for fifteen returns Ihe meteors move very slowly, 


as they have to overtake the earth, and their apparent velocity 
IS only about 9 m per second They are directed from a point 
in the sky ncai the star 7 Andromedae BieU’s comet of 1826, 
which had a period of 6 7 vears, presented a signific ant resem- 
blance of orbit with that of the meteors, but the comet has not 
been seen since 1852 and has probably been resolved into the 
meteoric stream of Andromcdids 
Rich annual displays of meteors have often been remarked 
on about the loth ot August, directed from Perseus, but they do 
not appear to have exhibited periodic al maxima of great strength 
1 hey are probably dispersed prettv evenly along a very extended 
ellipse agreeing closely in its elements with c omet 1862 III But 
the times of revolution are doubtful, the probable period of the 
comet IS 121 years and that of the meteors 105J years This 
shower of Perseids is notable for its long duration in the 
months of July and August and for its moving radiant 

There was a brilliant exhibition of meteors on the 20th of 
April 1803, and in other years meteors have been very abundant 
on about the 19th to the 21st of April, shooting from a radiant 
a few degrees south-west of a Lyrae ihe display is appar- 
ently an annual one, though with considerable differences in 
intensity, and the cvcle of its more abundant returns has not 
yet been determined A comet which appeared in 1861 had a 
very suggestive agreement of orbit when ( ompared with that of 
the meteors, and the period computed for it was 415 years 
Apart fiom the instances alluded to there seem few coinci- 
dences between the orbital elements of comets and meteors 
Halley’s comet conforms veiy well, however, with a meteoric 
showci directed from Aquarius early in May But there are 
really few comets which pass sufficiently near the earth to give 
rise to a meteoric shower Of 80 comets seen during the 20 
years ending 1893, Piofcssor Ilcrschel found that only two, 
viz Denning s cornet of 1881 and h inlay’s of 1886, approacheci 
comparatively near to the earth’s path, the former within 
3,000,000 m and the latter within 4,600,000 m 
Radiants of Principal Showers — The following is a list of 
the chief radiant points visible during the year — 


Lite 


KacJiant 
I? A Dec 


Date 


KacJiant 
R A Dec 


Jan 2-3 
Feb 10-15 
March 1-4 
March 24 
April 19-22 
Aj)ril-May 
May r-6 
May Ji 18 
May- Inly 
June 13 
July 15-19 
July 2^-30 
Aug 9-13 
Aug 10-15 
Aug 21-25 
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53 !i 
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-Sept 


4- 

43 
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1 

41^ i 
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-f 
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2 
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'f- 
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27 P 

4- 

1 
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4 
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4- 

79 
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58 1 

1 Oet 

15-24 
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4~ 
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22 
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43 
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4 1 
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58“ I 

291" 

4- 
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9-12 
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Many meteors exhibit the green line of magnesium as a 
principal constituent Professor N von Konkoly remarked in 
the fireball of 1873 (July 26) the lines of magnesium and 
sodium Other lines in the red and green have been detected 
and found by comparison with the lines of marsh gas Bright 
meteors often emit the bluish- white light suggestive of burning 
magnesium In addition to magnesium and sodium the lines 
of potassium, lithium and also the carbon flutings exhibited in 
comet ary spectra, has been seen 
Meteoric observation has depended upon rough and hurried 
eye estimates in past years, but the importance of attaining 
greater accuracy by means of photography has been recognized 
At several American observatories, and at Vienna, fairly suc- 
cessful attempts were made in November 1898 to photograph 
a sufficient number of meteor-trails to derive the Leonid radiant, 
and the mean position was at R A 151® 33' Dec 4- 22“ 12' 
But the materials obtained were few, the shower having 
proved inconspicuous The photographic method appears to 
have practically failed during recent years, since tJiere has 
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been no brilliant display upon whu-h to test its capacity 
Really large meteors can be satisfactorily photographed, hut 
small ones leave no impression on the plates 
Meteors look larger than they are, from the glare and flaming 
effect due to their momentary combustion The finer meteors 
on entering the air only weigh a few hundred or, at most, a 
few thousand pounds, while the smallest shooting stars visible 
to the eye may probably be equal in size to coarse grains of 
sand, and still be large enough to evolve all the light presented 
by them (W F D ) 

METEORA) a group of monasteries in Ihessaly, in the 
northern side of the Peneius valley, not quite 20 m N E 
of Tnkkala, and near the village of Kalabaka (the ancient 
Aeginium, medieval Stagus or Stagoi) From the Cainbunian 
chain two masses of rock are thrust southward into the plain, 
surmounted by isolated columns from 85 to 300 ft high, 
some like gigantic tusks, some like sugar-loaves, and some like 
vast stalagmites,” but all consisting of iron-grey or reddish- 
brown conglomerate of gneiss mica-slate, syenite and green- 
stone The monasteries stand on the summit of these pinnacles , 
they are accessible only by aid of rope and net worked by a 
windlass from the top, or by a senes of almost perpendicular 
ladders climbing the cliff In the case of St Stephen’s, the peak 
on which It IS built does not rise higher than the ground behind, 
from which it is separated by a deep, narrow chasm, spanned by 
a drawbridge Owing to the confined area, the buildings are 
closely packed together, but each monastery contains l:>eside 
the monks’ cells and water-cisterns, at least one church and a 
refectory, and some also a library At one time they were 
fourteen in number, but now not more than four (the Great 
Monastery, Holy Trinity, St Barlaam’s and St Stephen’s) are 
inhabited by more than two or three monks The present 
church of the Great Monastery was erected, arc ording to Leake’s 
reading of the local inscription, in 1388 (Bjornst&hl, the Swedish 
traveller, had given 1371), and it is one of the largest and hand- 
somest in Greece A number of the manuscripts from these 
monasteries have now been brought to the National I ibrary at 
Athens Aeginium is dese nbed by Livy as a strong place, and 
IS frequently mentioned during the Roman wars, and Stagus 
appears from time to time in Bvzantine writers 

See W M I e nke. Northern Greece (4 vols , T ondon, 1835) Professor 
Kiiegk in Zeii^chr f allq Crdk (Berlin 1858) H F lozer, Re 
<iearches in the Highlands of I urkty (i 8(^9) L Henzey and H Daumet, 
Mission arMologiqxie de Macidoxne (Pans 1876), where there is a 
map of the monastciics and their surroundings Guide Joanne , 
(irhe, vol 11 (Pans, 1891) 

METEORITE) a mass of mineral matter which has reached 
the earth’s surface from outer space Observation teaches 
th it the fall of a meteorite is often preceded by the flight of a 
fireball (see Mftfor) through the sky, and by one or more loud 
detonations It was inferred by Chladni (1794) that the fire- 
ball and the detonations result from the quick passage of the 
meteorite through the earth’s atmosphere 
The fall of ‘Atones from the sky, though not credited by 
scientific men till the end of the i8th century, had been again 
and again placed on record One of the most famous of meteor- 
ites fell m Phrygia and was worshipped there for many genera- 
tions under the name of Cybele, the mother of the gods After an 
oracle had declared that possession of the stone would secure to 
the Romms a continual increase of prosperity, it was demanded 
by them from King Attalus about the year 204 b c , and 
taken with great ceremony to Rome It is described by the 
histori in as “ a black stone, in the figure of a rone, circular below 
and ending in an apex above ” Plutarc h relates the fall of 1 
stone in Thrace about 470 b c , during the time of Pindar, and 
a^ cording to Pliny the stone was still preserved in his day, 500 
years afterwards Both Diana of the Ephesians ‘’which fell 
down from Jupiter,” and the image of Venus at Cyprus, appear 
to have been conu il or pyramidal stones One of the holiest 
relics of the Moslems is preserved at Mecca, built into a corner 
of the Kaaba, its history goes back far beyond the 7th century, 
the descnption of it given to Dr Partsch suggests that the stone 
had fallen from the sky The oldest existing meteorite of which 


the fall IS known to have been observed is that which fell at 
Ensisheim in Elsass on the loth of November 1492 It was seen 
to strike the ground and was immediately dug out, it had 
penetrated to a depth of 5 ft and was found to weigh 260 lb 
It was long suspended by a chain from the roof of the parish 
church, and is now kept in the Rathhaus of the town 
It was not till scientific men gave credence to the reports of 
the fall of heavy bodies from the sky that steps were taken for 
the formation of meteorite collections The British Museum 
(Natural History) at South Kensington now contains specimens 
belonging to 5^ distinct falls, of these falls 325 have been 
actually observed , the remaining specimens are inferred to have 
come from outer space, because their characters are similar to 
those of the masses which have been seen to fall Of these 
meteorites the following twelve have fallen within the British 
Isles — 


Place I Date 


In England 


In Scotland 
In Ireland 


Wold Cottage, Ihwing, York 
shire 

Launton, Oxfordshire 
Aldsworth, Gloucestershire 
Rowton, Shropshire 
Middlesbrough, Yorkshire 
High Possil, Gl isgew 
Perth 

Mooresfort, Tipperary 
Adare, Limenck 
Killeter, 1 yronc 
Dundrum, Tipperary 
Crumlin, Antrim 


Dec 13, 179*5 
heb 15, i8yo 
Aug 4, 1835 
April 20, 1876 
March 4, 1881 
April 5, 1804 
May 17, 1830 
Aug 1810 
Sept TO, 1813 
Apnl 29, 1844 
Aug 12, i86s 
I Sept 13, 1902 


Meteoritu falls are independent of thunderstorms and all 
other terrestrial circumstances, they occur at all hours of the 
day and night, and at all seasons of the year, they favour no 
particular latitudes The number of stones which reach the 
around from one fireball is very variable In each of the two 
Yorkshire falls only one stone was found, the Guernsey County 
meteor yielded 30 at loulonse, as many as 330 are estimated 
to have fallen, at Hcssle, over 500, it Knyahinya, more than 
1000, at I’Aigle, from 1000 to 2000, at both Pultusk and 
Mocs no fewer than 100,000 are estimated to have reached the 
earth’s surface The largest single mass seen to fall is one of 
those which came down at Knyahinya, Hungary, in t866, and 
weighed 547 lb, but far larger masses, inferred from their char- 
K ters to be meteorites, have been met with Ihe larger of the 
Cranbourne masses, now in the British Museum (Natural 
History), before rusting weighed 3J tons, the largest of the 
m xsses brought by Lieut Peary from western Greenland 
weighs 36 J tons A mass found at Bacubirito in Mexico is 13 ft 
long, 6 ft wide and 5 ft thick, and is estimated to weigh 50 
tons 

From observations of tlie path and time of flight of the lumi- 
nous meteor it is calculated that meteorites enter the eaith’s 
atmosphere with absolute velocities ranging from lo to 45 m 
a second, but the speed of a meteorite after the whole of the 
resisting atmosphere has been traversed is extremely small and 
comparable with that of an ordinary falling liody According to 
Professor A S Herschel’s experiments, the meteorite which fell 
at Middlesbrough must have struck the ground with a velocity 
of only 412 ft a second In the case of the Hessle fall, several 
stones fell on the ice, which was only a few inches thick, and 
rebounded without breaking the ice or being broken themselves 
1 he depth to which a meteorite penetrates depends on the speed, 
form, weight and density of the meteorite and on the nature 
of the ground At Stannern a meteoric stone weighing 2 tb 
entered to a depth of only 4 m , the large Knyahinya stone 
alread3 mentioned made a hole ii ft deep 

The area of the earth’s surface occupied by towns and villages 
being comparatively smalls the probability of a shower of stones 
falling within a town is extremely minute, the likelihood of a 
living creature being struck is still more remote The first 
Yorksnire stone, that of Wold Cottage, struck the ground only 
10 yds from a labourer, the second, that of Middlesbrough, fell 
on the railroad only 40 yds away from some platelayeis at 
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work, a stone completely buried itself in the highway at Kaba, 
one fell between two carters on the 1 oad at Charsonville, throwing 
the ground up to a height of 6 ft , the 1 ounnnes-la-Grosse 
meteorite broke the pavement and was broken itself, the 
Krahenbcrg stone fell within a few paces of a little girl, 
the Angers stone fell close to a ladv standing in her garden, 
the Braunau mass went through the roof of a cottage, at 
Macao, in Brazil, where there was a shower of stones, some oxen 
are said to have been killed, at Nertagolla, in India, a man was 
so near that he was stunned by the shock, while at Mhow, also 
in India, a man was killed m 1827 by a stone which is a true 
meteorite, and is represented by fragments in museum collections 

Though the surface of a meteoric stone becomes very hot 
duiing the early part of the flight through the air, it is cooled 
again during the later and slower part of the flight Meteorites 
are generally found to be warm to the touch if immediately dug 
out, at the moment of their impact they are not hot enough to 
char woody fibre on which they chance to fall, nor is the surface 
then soft, for terrestrial matter with whic h the surface comes mto 
contact makes no impression upon the meteorite Where many 
stones fall at the same time they are generally distributed over 
a large area elongated in the direction of the flight of the luminous 
meteor, and the largest stones generally travel farthest At 
Hcssle, for instance, the stones were distributed over an area of 
10 m long and 3 m broad 

Meteorites are almost invariably found to be completely 
covered with a thin crust such as would be caused by intense 
heating of the material for a short time, its thinness shows the 
slight depth to which the heat has had time to pc netratc They 
are presumably (old and invisible when they enter the earth’s 
atmosphere, and become heated and visible during their passage 
through the air, doubtless the greater part of the superlicial 
material flicks ofl as the result of the sudden heating, and is left 
behind floating in the air as the tiail of tlie meteor The crust 
varies in aspee t with the mineral composition of the meteorite 
It IS generally black, it is m most cases dull, hut is sometimes 
lustrous, more rarely it is dark-grevin colour Each stone of a 
show ( r IS in general completely cox cred nith crust , but 0( (asion- 
ally, as in the case of the Butsura fall, stones found some miles 
apart fit each other c loscly and the fitting surfaces are imcrusted, 
sho\Mng that i meteorite may brexk up during a late and cool 
stage of the flight through the atmosphere A melcorite is 
generally covered with pittings which have been compared 
in size and form to thumbmarks, the pittings are probably 
caused by the unequal conductivity, fusibility and frangibility 
of the superficial material As picked up, complete and covered 
with crust, meteorites are always irregularly shaped fragments, 
such as would be obtained on breaking up a rock presenting 
no regularity of structure 

About one-third, and those the most common, of the chemical 
elements at present recognized as constituents of the earth’s 
crust have been met with m meteorites, no new chemical 
element has been dis(o\ercd Ihe most frequent or plentiful 
in their occurrence arc aluminium, calcium, carbon, iron, 
magnesium, nickel, oxygen, phosphorus, silicon and sulphur, 
while less frequentlv or m smaller quantities are founci 
antimony, arse me, chlorine, chiomium, cobalt, copper, h> drogen, 
lithium, manganese, nitrogen, potassium, sodium, strontium, 
tin, titanium, vanadium The existence of minute traces of 
several other elements has been announced, of these special 
mention may lie made of gallium, gold, indium, lead, platinum 
and silver Iron occurs chiefly in combination with nickel, 
and phosphcjrus almost always in combination with both nickel 
and iron (schrcibersite), carbon occurs both is indistinctly 
crystallized diamond anci as graphitic carbon, the latter generally 
being amorphous, but occasionally having the forms of cubic 
crystals (chftonite) free phosphorus has been found m one 
meteorite, free sulphur has also been observed, but may have 
resulted from the decomposition of a sulphide since the fall of the 
stone 

Of the mineral (constituents of meteorites, the following are by 
many mineralogists regarded as still unrepresented among native 


terrestrial products chftonite^ a cubic foim of graphitic carbon 
phosphorus f various alloys of nickel and iron, moissanite^ silicide of 
carbon, coheniU^ carbide of iron and nickel (coi respondmg to 
ceinentite, carbide of iron, found in artificial iron) %chr ether site, 
phosphide of iron and nickel troilite, protosulphide of hxhi oldhamiU, 
sulphide of calcium, osbormte, oxysulphide of calcium and titanium 
or zirconium sulphide of iron and chromium lawrcnctte, 

protochloruU of non, asmamte, a species of silica, ma'skdynite, a 
singly rcfi active miner il with the chemical composition of labrador- 
ite wcmbirgerite, a silicate intermediate in chemical cxunposition 
to pyroxene and nephehne 

Of these troihtt is perhaps identical wiUi some vaneties of 
terrestiial pyrrhotitc asm uiitc his chuicteis whicdi appioach 
very closely to those of terrestrial tridymite maskclynite, according 
to one view is the result of fusion ot labradonte, accor<ling 
to another view, is an independent species chemically related to 
leucitc Other comjxiunds aie present corre>s})0 tiding to tlie follow- 
ing terrestrial minerals olivine ind forsttritc cnstatite and 
bronzitc diopside and augitc anorthitc, labradonte and oligoclasc, 
magnetite and chromite, pyntes pyrrhotite, breunneute Quartz 
(silica), the most common of b rrcstrial minerals, is absent from the 
stony metcontes, but from the Toluca meteoric iron micioscopic 
ciystals have been obtained of which some have certain rescin- 
blanees to quartz and others to zircon Free silica is present m 
the Breitenbach rncteonte but as asmamte In addition to the 
above there ai e seveial a'lmpounrls or mixtures of which the nature 
has not yet been satislactonly ascertain»-d 

Meteorites arc conveniently distributed into three classes, 
which pass more or less gradually into each other the first 
(sidt rites or meteoric irons) includes all those which consist 
mainly of metallic iron alloyed with nickel, only nine of them 
have been actuallv seen to fall, the second (siderolites) includes 
those in which metallic iron (alloyed with nickel) and stony 
matter are present m large proportion , few of them have been 
seen to fall, those of the thircl class (aerolites or meteoric stones) 
consist almost entirely of stony matter, nearly all have been 
seen to fall 

In the meteoric irons the iron generally varies from 80 to 
95 % and the me kel from 6 to 10 % , the latter is generally alloyed 
with the iron, and several alloys or mixtures have been distin- 
guished b) special names (kamatite, tacnite, plcssite) Troihte 
IS frecjLicntlx present is plates, veins or large nodules, somelimes 
surrounded bv giaphite, schrcibersite is almost alwavs present, 
incl occasionalK also danhrc^^elite 1 lie compositeness and 
the structure of mctconc iron are well shown by the figures 
generally c ailed mto existenc e when a polished surface is etched 
by means of ae ids or bromine-w iter , they are due to the inequality 
of the etching action on thick and thin plates of various con- 
stituents, the plates being composed chiefly of two nickel-iron 
materials (kamacite and tacnite) A third nickd-iron material 
(plcssite) fills up the spaces formed by the intersection of the 
joint plates of kamacite and taenite , it is probably not an 
independent substance but an intimate intcrgrowth of kamacite 
and taenite The figures were first observed in 1808 and are 
generally termed “Widmanstatten figures ” in honour of their 
discoverer, the plates which give rise to them are parallel to 
the faces of the regular octahedron, aud such masses havT 
therefore an octahedral structure A small number of the 
remaining masses have cubic cleavage , instead of Widmanstatten 
figures they vield fine linear furrows when etched, the furrows 
were found by Neumann in 1848 to have directions such as 
would result from twinning of the cube about an octahedral 
face, they are known aa “Neumann lines” For meteoric 
irons of cubic structure the percentage of nickel is lower than 
6 or 7, for those of octahedral structure it is higher than 6 or 7, 
the plates of kamacite are thinner, and the structure therefore 
finer the higher the percentage of that metal A considerable 
number of meteoric irons, however, show no crystalline structure 
at all, and have percentages of nickel both below and above 7 , 
it has been suggested that each of these masses may once 
have had crystalline structure and that it has disappeared 
as a result of prolonged heating throughout the mass while 
the meteorite has been passing near a star 
An investigation of the changes of the magnetic permeability 
of the Sacramento meteoric iron with changing temperature 
led Dr S W J Smith to infer that the magnetic behaviour 
cBXi only be explained by imaginmg the meteorite to consist 
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largely of plates of nickel-iron containing about 7 % of nickel 
(kamacite), separated from each other by thin plates of a 
nickel-iron constituent (taenite), contammg about 27 % of 
nickel and having different thermomagnetic characters from 
those of kamacite, he suggests, however, that taenite is not 
a definite chemical compound but a eutectic mixture of 
kamacite and a nickel-iron compound containing not less than 
37 % of nickel 

About eleven out of every twelve of the known meteoric 
stones belong to a division to which Rose gave the name < hon- 
dritic ’ (xovSpos, a grain), they present a very fine-grained 
but crystalline matrix or paste, consisting of olivine and enstatite 
or bronzite, with more or less nickel-iron, troilite, chromite, 
augite and tnclmic feldspar, through this paste are disseminated 
round chrondrules of various sizes and generally with the same 
mineral composition as the matrix, m some cases the ( hondrules 
consist wholly or in great part of gl iss Some meteorites 
consist almost solely of chondrules, others contain only few, 
in some cases the chondrules are easily separable from the 
surrounding material In mineral composition chondritu 
meteorites approximate more or less to terrestrial Iherzolites 

A few meteorites belonging to the chondritic division arc 
remarkable as containing carbon in combination with hydro- 
gen and oxygen , those of Aims and Cold Bokkevcld are good 
examples 

1 he remaining meteoric stones are without chondrules and contain 
littR or no nickel iron, of these the following may be mentioned 
IS illustrative of the varieties of miner d composition Juvtnas, 
consisting essentially of anorthite and augitc Peia sbuyg , oi 'inor 
thite, augite and olivine, with a little chromite ind nickel iron (both 
Juvinas and Petersburg may be compared to terrestrial basilt) 
'^heyghoiiy f chiefly of augite and maskelynite, An§ya do 6 Rus^ almost 
wholly of augite, but olivine is present in small pro|»oition Bustee, 
of diopside, cnstitite and a little tnelinic feldspar, with some nickel 
iron, oldhamite ind osbomite Btshopvtile, of enstatite and tnchnu 
feldspar, with occasional augiti , nickcl-iron troilite and chromite 
Roda, ol olnine and bronzite and Chasstgny, consisting of olivine 
with enclosed chromite, and thus mincralogically identical with 
tcrrestnal diinitc 

Almost all meteoric stones appear to be made up of irregular 
angular fragments, and some of them bear a close resemblance 
to volcanic tuffs In the large group of chondritic stones, 
chondrules or spherules, some of which can only be seen under 
the microscope while others reach the size of a walnut, are 
embedded in a matrix apparently made up of minute splinters 
such as might result from the fracture of the chondrules them 
selves In fact, until recently it was thought by some mineralo- 
gists that the chondrules owe their form, not to crystallization, 
but to friction, and that the matrix was actually produced b> 
the wearing down of the chondrules through fiequent collision 
with each other as oscillating components of a comet or during 
repeated ejection from a volcanic vent of some small celestial 
body Chondrules have been observed, however, presenting 
forms and crystalline surfaces incompatible with such a mode 
of formation, and others have been described which exhibit 
features lesulting from mutual interference during their growth 
The chondritic structure is different from anything which has 
yet been observed in terrestrial rocks, and the chondrules are 
distinct m character from those observed in perlite and obsidian 
It IS now generally believed that the structural features of 
meteoric stones are the result of hurried crystallization 

No organized matter has been found in meteorites, and they 
have brought us, therefore, no evidence of the existence of 
living beings outside our own world 

Authorities — The literature consists chiefly of memoirs dis- 
persed through the journals of scientific societies The following 
>cparate works may be consulted A Brezina, Dte Meteoyiten 
Sammlung d k k min Hofkabinetes tn Wien (Vienna, 1896), A 
Btoina u E Cohen, Dte Siructur und die Zusammensetzung der 
-(Stuttgart, 1886-1887) P S Bigot de Morogucs, 
np^tqus it^phy'itque sur les chutes des fnerres (Orleans, 1812), 
jUjlMteb Uysprung der von Pallas gefundenen und anderer 

nr wluiltener Etsentnassen (Riga, 1794), nnd Ueber Feuer Meteore^ 
md ilber dte mit denselben her abgefallenen Mas sen (ViennSi, 1819), E 
"ohen, Meteor itenkunde (Stuttgart, f 894-1905) L Fletcher, An 
Inifoductton to the Study of Meteorites y loth ed (London, 1908) 


E King, Remarks concerntng Stones said to have fallen from the Clouds 
both tn these Days and m Anctent Times (London, 1796), S Meunicr, 
MdtSorites (Pans, 1884), C Raramelsberg, Dte chemtsche Natur der 
Mcteoriten (Berlin, 1870-1879), G Rose, Beschretbung und Etn- 
theilung der Meteor iten (Berlin, 1864), G Tsehermak, Dte mthro- 
skoptsche Beschaffenheit der Meteoriten (Stuttgart, 1883-1885) E A 
Wulfing, Dte Meteoriten tn Sammlungen und thre Literatur (Tubingen, 
1897) (L F) 

METEOROLOGY (Gr /i€T€(opa, and Aoyo?, t e the science 
of things in the air), the modern study of all the pheno- 
mena of the atmosphere of gases, vapours and dust that 
surrounds the earth and extends to that unknown outer surface 
which marks the beginning of the so-called interstellar space 
These phenomena may be studied either individually or col- 
lectively Ihe collective study has to do with statistics and 
general average conditions, sometimes called normal values, 
and IS generally known as Climatology (see Climate, where the 
whole subject of regional climatologv is dealt with) The study 
of the individual items may be either descriptive, explanatory, 
physical or theoretical Physical meteorology is again sub- 
divided according as we consider either the changes that depend 
upon the motions of masses of air or those that depend upon 
the motions of the gaseous molecules, the former belong to 
hydrodynamics, and the latter are mostly comprised under 
thermodynamics, optus and elertruity 

History — l\\e historical development of meteorology from 
the most ancient times is well presented by the quotations 
from classic authors compiled by Julius Ludwig Ideler {Meteoro- 
logta velerum graecorum et romanorumy Berlin, 1832) We owe 
to the Arabian philosophers some slight advani e on the know- 
ledge of the Greeks and Romans, especially as to the optical 
phenomena of the atmosphere The Meteorologta of Aristotle 
(see Zeller, Phil der Gnechen) accords entirely with the 
Philosophica of Thomas Aquinas, the poctu songs of the 
troubadours, and the writings of Dante (see Kuhn’s Treatment 
of Nature in Banters Dtvina CommediUy London, 1897) Dante’s 
work completed the passage from the ancient mythological 
treatment of nature to the more rational recognition of one 
creator and lawgiver that pervades modern science The 
progress of meteorology has been coincident with the progress 
of physics and chemistry in general, as is shown by considering 
the works of Alhazen (1050) on twilight, Vitellio (1250) on the 
rainbow, Galileo (1607) on the thermometer and on the laws 
6f inertia, on attractions and on the weight of the air, Toricelh 
(1642) cm the barometer, Boyle (1659) on the elastic pressure 
of the air in all directions, Newton (1673) on optics, Cavendish 
(1760), elastic pressure of aqueous vapour. Black (1752), separa- 
tion of carbonic acid gas from ordinary air, Rutherford (1772), 
separation of nitrogen, Priestley and Scheele (1775) and Caven- 
dish (1777), separation of oxygen, Lavoisier (1783), general 
establishment of the charactei of the atmosphere as a simple 
mixture of gases and vapour, De Saussure’s measurement 
of relative humidity by the accurate hair hygrometer (1780), 
Dalton’s measurement of vapour tension at various temperatures 
(1800), Regnault’s and Magnus’s revision of Dalton’s tension 
of water vapour (1840), Marvin’s and Juhlins’s measurements 
of tension of ice vapour (1891), and the isolation of argon by 
Rayleigh and Ramsay (1894) 

Theoretical meteorology has been, and always must be, wholly 
dependent on our knowledge of thermodynamics and on mathe- 
matical methods of dealing with the forces that produce the 
motions within the atmosphere Progress has been due to 
the most eminent mathematicians at the following approxi- 
mate dates Sir Isaac Newton (1670), Leonhard Euler (1736), 
Pierre Simon Laplace (1780), Jean Baptiste Joseph Fourier 
(1785), Simon Denis Poisson (1815), Sir George Gabriel Stokes 
(1851), Hermann von Helm hoi tjz (18 ‘57), Lord Kelvin (i860), 
C A Bjerknes (1868), V Bjerknes (1906), and to their many 
distinguished followers 

The earliest systematic daily record of local weather 
phenomena that has survived is that kept by William Merle, 
rector of Dnby, during seven years 1331-1338 the manuscript 
IS preserved in the Digby MS , Merton College, Oxford, and 
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was published m facsimile by George G Symons in 1891 Doubt- 
less many similar monastic diaries have been lost to us In 
1653 Ferdinand II of Tuscany organized a local system of 
stations and daily records which extended over and beyond 
northern Italy This was the first fairly complete meteorological 
s> stem in Europe 1 he records kept during the years i655>i67o 
at the Cloister Angtlus near Plorence were reduced by I ibri, 
professor of mathematics at Pisa, and published in 1830 
The history of meteorology is marked by the prcxluction of 
comprehensive treatises embodying the current state of our 
knowledge Such were Louis Cotte’s Traite de meteor ologte 
(Pans, 1774) and his MSmotre^ sur la nietSor ologte, suppUmertt 
au tratie (1788), Ludwig Kamtz’s Lehrhuch der Meteor ologte 
(Halle, 1831-1836) and his Vorlesungen (1840 French 1842, 
English 1845), Herschel’s Meteorology (London, 

1840), the splendid series of memoirs by H W Brandes in 
Gehler’s Phystkalisches Worterbuch (Leipzig, 1820-1840), E E 
F W Schmid’s Grundrtss der Meteor ologte (I^ipzig, 1862), 
Ferrel’s Recent Advances in Meteorology (Washington, 1885), 
the great works of Julius Hann, as summarized in his Handhuch 
(hr Khmatologie (1883, 2nd ed , Stuttgart, 1897, vol 1 English 
1903) and his Lehrbuch der Meteor ologte (Leipzig, 1901, 2nd ed 
1906), the extensive studies of J E Woeikofl (Voeikol), as 
presented m his Klima der hrde (Russian, 1883, German, 1885) 
and his Meteor ologte (Russian, 1904) 

The development of this science has been greatly stimulated 
bv the regular publication of special periodicals such as the 
Zeitschrijt of the Austrian Meteorological Society, 1866-1885, 
vol 2T appearing with vol 3 of the Meteor ologti^che Zitisehnlt 
of the German Meteorologic d Society in 1886, ind since that 
date this journal has been jointlv maintained by the two societies 
Ihe analogous journals of the Royal Meteorological Society, 
London, 1830 to elite, the Scottish Meteorological SocieG, 
i860 to dite the Meteorological Soc letv of Erance, 18^8 to 
date, the Italian Meteorological Society, incl the Anierican 
Meteorobgic al Journal, t88=:-iS9c;, hu^all played important 
parts in the histoi} of meteorology On the other hand, the 
AnnaU of the Central Meteorologic al Office at Pans, the irchiv 
of the Deutsche Scewarte at Hamburg, the Annals and the 
Repertontirn of the Central Physical Observatory at St Peters- 
burg, the Annale^ of the Central Meteorological Office at Rome 
Bulletin of International Simultaneous Met Obs and the Monthly 
Weather Review of the Weather Bureau at Washingtcm, the 
■ibhandlungen of the Royal Prussian Meteorological Institute 
at Berlin, the Meteorological Papers of the Meteorological 
Office, London, and the transactions of numerous scientific 
societies, have represented the important official contributions 
of the respective national governments to technical meteorology 
The recent international union for aerial exploration by 
I itcs and balloons his given rise to two important publications, 
t e the V erofjeniltchungen of the International Commission 
for Scientific Aerostatics (Strassburg, 1905, et seq ), devoted to 
records of observations, and the Beitrage zur Phystk der freun 
dtmosphare (Strassburg, 1904, et seq ), devoted to research 
The necessity of studying the atmosphere as a unit and of 
securing uniform accuraev m the observations has led to the 
formation of a permanent International Meteorological Com- 
mittee (of which in 1909 the secretarv was Professor Dr G HelL 
mann of Berlin, and the president Dr W N Shaw of Loudon) 
Lnder its directions cxinferences and general congresses have 
been held, beginning with that of 1872 at Leipzig Its Inter- 
rati anal Tables , Atlas of Clouds, Codex of Instructions, and 
Forms for Climatological Publications illustrate the activity and 
usefulness of this committee 

Modem meteorology has been developed along two lines 
of study, based respectively on maps of monthly and annual 
averages and on daily weather maps The latter study seems 
to have been begun by H W Brandes in Leipzig, who first, 
about 1820, compiled maps for 1783 from the data collected 
in the Ephemertdes mannhetmensts, and subsequently published 
maps of the European storms of 1820 and 1821 Simultane- 
ously with Brandes we find William C Redfield in New York 


compiling a chart of the hurricane of 1821, whidi was published 
in 1831, and was the first of many memoirs by him on hurricanes 
that completely established their rotary and progressive motion 
Soon after this Piddington and Sir William Reid began their 
great works on the storms of the Orient About 1825 James 
Pollard Espy, in Philadelphia, began the publication of his views 
as to the motive power of thunderstorms and tornadoes, and 
in 1842 was appointed “ meteorologist to the U S govern- 
ment ” and assigned to work in the oifn c of the surgeon-general 
of the armv, where he prepared dail> weather maps that were 
published in his four successive Reports ’ In 1848 the three 
Americ in leaders united in letters to Professor Joseph 
Henry, secretary of the Smithsonian Institution, urging that 
the telegraph be used for (ollciting data for daily maps and 
weather predictions Favourable action was taken m 1849, 
the Smithsonian maps began to be compiled about 1851 and 
were displa}ed m public from 1853 onwards Meanwhile in 
England James Glaisher, with the help of the daily press, 
lamed out similar w^ork, publishing his first map in 1831 as 
soon as daily weather maps of sufficient extent could be promptK 
prepared bv the help of the telegraph The destructive storm of 
the 14th of November, 1854, in the Crimea gave U J J Le Ver- 
rier, at Pans, an opportunity to propose the proper action, and 
his proposals were immediately adopted bv the secretarv of 
war. Marshal Vaillant On the 17th of Eebruarv 1855 the 
emperor ordered the director-general of government telegraph 
lines to co-operate completely with Le Vemer in the organization 
of a bureau of telegraphic meteorologv The international 
daily bulletin of the Pans Observatory began to be printed 
in regular form on the 1st of [anuarv 1858, and the daily map 
of isobars was added to the text in the autumn of 1863 The 
furthci development of this bulletin the inclusion of British 
ind ocean reports in 1861, the addition of special storm warnings 
in 1863, the publication of the 4 tlas mouvemenh gineraux 
covering the Atlantic in 1865, the studv of local thunderstorms 
by Hippulytc Mauc-Davy, Sonrcl, Fron, Pcslin, in France, 
ind the work of Fitzroy, Buvs-Ballot, Buchan, Glaisher and 
Ihomson in Great Britain, parallel the analogous works of the 
\merican students of meteorology ind form the beginnings 
of our modem dynamic meteorology 

The details of the histone il development of this subject aic well 
given by Hugo Hildebrand Hildebrandsson and L^on leisscrtnc 
de Bort m then joint work,Le6 Baso^ dc la mH 6 ofologie dynamtqiic 
(Pans, 1898-1907) The technical material has been collectccl by 
Ilann in his Lehrbuch Many of the original memoirs have been 
rcpioduccd by Bnlloum m his Mimoircs origtnaux (Pans, 1900), and 
m Cleveland 4 .bbe*s Mechanics of the Earth's Atmosphere (vol 1 , 1891 
vol 11 , 1909) 

ihe publieation of daily weather eharts and forecasts is now 
cairicd on by all c ivihzed nations The hst of government bureaux 
and then publications is given m Bartholomew's Atlas (vol ui 
London, 1099) Special establishments for the exploration of the 
upper atmospheric conditions are maintained at Pans, Berlin, 
Copenhagen, St Petersburg, Washington and Strassburg 

The general problems of climatology (1900) are best presented in 
the Handbook of Dr Juhus Hann (2nd ed , Stuttgart, 1897) Ihe 
general distribution of temperature, wmds and pressure over 
the whole ^lobe was Erst given by Buchan in charts published by 
the Roval Society of Edinburgh in 18O8 and again greatly revised and 
improved m the volume of the Challenger rejxjrts devoted to metcoro 
logy The most (xmiulete atlas of meteorology is Buchan and 
Herbertson's vol in of Bartholomew's ^ //as (London, 1899) Exten- 
sive works of a more special character have been published by the 
London Meteorological Office, and the Deutsche Scewarte for the 
Atlantic, Pacific and Indian Oceans Daily charts of atmospheric 
conditions of the whole northern hcnusphcie were published by the 
U S Weather Bureau from 1875 to 1883 inclusive, with monthlv 
charts, the latter were con turned throu^i 1889 The physical 
problems of meteorology were discussed in Ferrel's Recent Advances 
in Meteorology (Wasbmgton, 1885) Mathcnuitieal papers on this 
subject will be found m the author's collection known as The 
Mechanics of the Earth's Atmosphere , the memoirs by Helmholtz 
and Von Bezold contained in tnis collection have been made the 
basis of a most important work by Bnlloum (Pans, 1898), entitled 
Vents contigus et nuages A general summary of our knowledge 
of the mcchames and physics of the atmosphere is contained in the 
Report on the International Cloud Work^ by F H Bigelow (Washing- 
ton, 1900) The extensive Lehrbuch (Leipzig, 1901 , 2nd ed , 1906J 
by Dr Julius Hann is an authoritative work The optical 
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henomena of the atmosphere* arc wHl treated by E Mascart in 
IS TfatU d optxque (Pam, 1^^91-1^98), and by J M Pen ter, Mc/coi'c 
logtsche Opttk (1904-1907) Of minoi treatises especially adapted to 
collegiate courses of study wc may mention those by Sprung (Berlin, 
1S85), W Ferrel (New\ork, 1890;, \ngot (Pans, 1898), W M Davis, 
(Boston, 1893) Waldo (New York, 1898), Van Bebber (Stuttgart, 
1890), Moore (London, 1893), f Russell (New York, 1895) The 
brilliant volume by Svante Arrhenius, Kosmtsche Phystk (Leipzig, 
1900), contains a secti''n by Skndstrom on meteorology, in which the 
new nydrodynamic methods of Bjerknes are developed 

I — Fundamental Physic \l Data 

There can be.no proper study of meteorology without 
consideration of the various physical properties of the atmo- 
spheric gases and vapours, each of which plays an independent 
part, and yet also reacts upon its neighbours 

Atmospheric air is a mixture of nitrogen, oxygen, aqueous 
vapour, carbonic acid gas (carbon dioxide), ammonia, argon, neon, 
helium, with slight traces of free hydrogen and hydro-carbons 
fhe proportions in which these gases are present are quite 
constant, except that the percentage of aqueous vapour is subject 
to large variations In an atmosphere that is saturated at 
the temperature of 90® F , as may occur in such a climate as 
that of Calcutta, the water may be 2i % of the whole weight 
of any given volume of air When this aqueous vapour is 
entirely abstracted, the remaining dry gas is found to have a 
very uniform constitution in all regions and at all altitudes 
where examination has been carried out In this so-called 
dry atmosphere the relative weights are about as follows 
Oxygen, 23 i6, nitrogen and argon, 76 77, carbonic acid, 004, 
ammonia and all other gases, less than o 01 in the lower half 
of the atmosphere but probably in large 1 percentages at great 
altitudes Of still greater rarity are the highly \olatile gases, 
argon {q v ), neon, krypton and helium {qv) 

Outer Limit — These exceedingly volatile components of the atmo- I 
sphere cannot appaiently be held down to the earth by the attraction ' 
of gravitation, but are continually diffusing through the atmosphere 
outwards into intcrstdlar space, and possibly also from that region 
back into the atmosphere There arc doubtless other volatile gases 
filling interstellar space and occasionally entering into the atmosphere 
of the various planets as w ell as of the sun itself possibly the hydro- 
gen and hydro carbons that escape from the earth into the lower 
atmosphcie ascend to regions inaccessible to man and slowly diffuse 
into the outer space 1 he laws of diffusion show that for each gas 
there is an altitude at which as many molecules diffuse inwards as 
outwards in a unit of time This condition defines the outer limit 
of each particular gaseous atmosphere, so that we must not imagine 
the atmosphere of the earth to have any general boundary 1 he only 
intimation we have as to the presence of gases far above the surface 
ot the globe come from the phenomena of the Aurora, the refraction 
of hght, the morning and evening twilight, and especially from the 
shototing stars which suddenly become luminous when they pass 
into what wc call our atmosphere (See C C Trowbridge, ^ On 
Luminous Meteor Trams * and On Movements of thi Atmosphere 
at Very Great Heights," Monthly Weather Review.’, Sept 1907 ) 

Such observations are supposed to show that there is an appreci- 
able quantity of gas at the height of 100 m , where it may have 
a density of i millionth part of that which pit vails at the earths 
surface Such matter is not a gas in the ordinary use of that 
term, but is a collection of particles moving independently of each 
other under those influences that emanate from sun and earth, 
which we call radiant energy According to S former this radiant 
energy is that of electrons from the sun, and their movements in 
the magnetic field surrounding the earth give rise to our auroial 
phenomena 

According to Professor E W Morlcy, of Cleveland, Ohio, the rcla 
tivc proportions of oxygen and nitrogen vary slightly at the surface of 
the earth accoidmg as the areas of high pressure and low pressure 
alternately pass over the point of observation his remarkably exact 
work seems to show a possible variation of a small fraction of i %, and 
he suggests that the air descending within the areas of high pressure 
is probably slightly poorer in oxygen The proportion of carbonic 
acid gas vanes appreciably with the exposure of the region to the 
wind, increasing m proportion to the amount of the shelter, it is 
greater over the land than over the sea, and it also slightly increases 
by mght-time as compared with day, and in the summer and winter 
as compared with the spnng and autumn months During the 
year 1896 Professor S Arrhenius in the Phil Mae , and in 1899 
Ihrofcssor T C Chamberlin m theAmer Geol Jour , puDlished memoirs 
m which they argued that a variation of several per cent in the 
proportion of carbonic acid gas is quite consistent with the existence 
of animal and vegetable life and may explain the variations of 
climate dunng geological periods But the specific absorption of 
this gas for solar radiations is too small (C G Abbot, 1903) to 


support this argument The question whether free ozone exists 
m the atmosphere is still debated, but there seems to be no satis- 
factory evidence of its presence, except possibly for a few minutes 
in the neighbourhood of, and immediately after, a discharge of 
lightning The general proportions of the pnncipal gases up to 
considerable altitudes can be calculated with close approximation 
by assuming a quiescent atmosphere and the ordinary laws of 
tliffusion and elastic pressure, on the other hand, actual observations 
show that the rapid convection going on in the atmosphere changes 
these proportions and brings about a fairly umform percentage of 
oxygen, nitrogen and carbonic acid gas up to a height of 10 m 

A jueous V apouYS -The distribution of aqueous vapour is controlled 
by temperature quite as much as by convection and has very little to 
do with diffusion the law ot its distribution in altitude has been well 
expressed by Hann by the simple formula log e ~ log — A/6517 
where h is the height expressed m metres and e and Cq are (he 
vapour pressures at the upper station and sea level respectively 
Hannas foimula applies especially to observations made on moun- 
tains, but R J Siiring, Wtssenschafthche Luftfahrten, III (Beilin, 
1900) has deduced from balloon observitions the following formula 
for the free air over Europe — 

log e = log Cq-— h(i -f A/20000) /6000 
He has also computed the specific moisture of the atmosphere or 
the mixing ratio, or the number of grams of moisture mixed with 
I kilogram of dry air for which he finch the formula 
log w — log — A(i 4- jA/4o)/9ooo 
T he relative humidity vanes with altitude so irregularly that it 
eannot be expressed by any simple formula 1 he computed values 
of e and m are as given m the following table — 


A’tituclc 

Relative 

Relative 

Metres 

Vapour Pressure 

Specific Moisture 

A 

e/e„ 

W/fWo 

0 

I0<)0 

looo 

1000 

665 

759 

2000 

431 

555 

3000 

266 

391 

4000 

158 

264 

5000 

91 

172 

6000 


108 

j 7000 

27 

^5 

1 8000 


38 


In addition to the gases and vapours in the atmospheie, the 
motes of dust and the aqueous particles that constitute cloud, fog 
and haze are also important As all these float m the air, slowly de- 
scending, but resisted by the viscosity of the atmosphere, their whole 
weight IS added to the atmosphere and becomes a part of the baio 
metric record When the air is cooled to the dtw -point and con- 
densation of the vapour begins, it takes place first upon the atoms 
of dust as nuclei consequently, air that is free from (lust is scarcely 
to be found cxc( pt within a mass of cloud or fog 

Mas<; — Accorcling to a calculation published in the U S Monthly 
Weather Review for February 1899, the total mass of the atmo- 
sphere IS 1/1,125,000 of the mass of the caith itself, but, according 
to Professor R S Woodward (sec Science for Jan 1900), celestial 
dynamics shows that there may possibly be a gaseous envelope 
whose weight is not felt at the eirlh s surface, since it is held in 
dynamic equilibrium above the atmosphere, the mass of this outer 
itmosphcrc cannot exceed y^tith of the miss of the earth, and is 
probably far less, if indeed it be at all appreciable 

Conductivity ~T)vy air is a poor conductor of he it, its co- 
efficient of conduction being expressed by the formula o 000 0568 
(i f o 00190 1) where the temperature (/) is expressed in centigrade 
elegrecs This formula states tne fact that i plate of air i centimetre 
thick can conduct through its substane^e for every square centimctic 
of its area, in one second of time, when the difference of tempera 
ture between two faces of the plate is 1° C , enough heat to warm 
I gram of water o 000 0568 C , or i gram of air o 000 2 C , or a 
cubic centimetre of air o 1850® C , if that air is at the standard density 
for 760 millimetres of pressure and o® C The figure o 1850° C 
IS the thermometnc coefficunt as distinguished from the first or 
calonmetnc coefficient (o 000 0568® C ), and shows what great effect 
on the air itself its poor conductivity may have 

Diathermancy ~ Dry air is extremely diathermanous or transparent 
to the transmission of radiant heat For the whole moist atmo- 
sphere the general coefficient of transmission increases as the waves 
become longer and for a zenithal sun it is about o 4 at the violet 
end of the spectrum and about o 8 at the red By specific absorp- 
tion many specific wave-lengths are entirely cut off by the vapours 
and gases, so that in general the atmosphere may appear to be more 
transparent to the shortwave lengths or violet end of the spectrum, 
but tms IS not really so When the zenithal sun's rays tall upon 
a station whose barometric pressure is 760 mm , then only from 50 
to 80 % of the total heat reaches the earth's surface, and thus the 
general coefficient of transmission for the thickness of one atmosphere 
IS usually estimated at about 60 % Of course when the rays are 
more oblique, or when haze, dust or cloud interfere, the transmission 
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IS still further dimimshed In general one half of the heat received 
from the sun by the illuminated terrestrial hemisphere is absoibcd 
by the clearest atmosphere, leaving the other naif to reach the 
surface of the ground, provided there be no intercepting clouds 
Ihe thermal conditions actually observed at the immediate surface 
of the globe during ha/y and cloudy weather arc therefore of minor 
importance in the mechanism of the whole atmosphere, as compared 
with the influence of the heat letamed within its mass 

The transmission of solar radiation through the earth s atmosphere 
is the fundamental problem of meteorology, and has been the subject 
of many studies, beginning \Mth J H Lambert and P Bouguer 
1 he pyiheliomctcr of C S M Pouillet gave us our hrst idea of the 
thermal equivalent of srlar radiation outside of our atmosphere or 
the so called solai constant, the \ ilu( of which has been vanously 
placed at from 2 to 4 calones per sq cm per minute At present the 
weight of the argument is in favour oi 2 1 , with a fair presumption 
that both the intensity and the quality of the solar ladiation is it 
stnkes the upper layers of our atmosphere are slighth variable 
It IS also likely that this const mt' docs not lepresent the sun 
proper, but the remaining energy after the sunbeam has sifted 
through masses of matter between the sun and our upjier atmosphere, 
so that it may thus come to have appreciable variations 

The coclBcicnts of absorption for specific wave lengths were fust 
determined by L E Jewell, of Johns Hopkins University, for numtr 
ous vapour lines in 1892 (sec IK B Bulletin, No lO) In 190^ C C. 
\bl;)ot published a table based on holograph work at Washington 
showing the coefficient of atmospheric transmission for solar rays 
passing through a unit mass of air — namely from the zenith to the 
ground He showed that this coefficient increased with the wave 
length hence any change in the quality of the solar radiation will 
alfect the general coefficient of transmission I he following table 
gives his averages for the respective wave lengths, as deduced fiom 
ten clear days in 1901-1902 and nine clear days m 190 j — 



Cotfficient of Atmospheric Tiansmission (\bboti | 

Wave Length 

— 


— 


1901 1902 

1903 

Mean by Wei^dits 

microtib 
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— 

0 ^84 

— 

045 

— 

<> 557 


0 50 

0 705 

0 027 

0 700 

0 60 

0 769 

0 692 

0 

0 70 

^>57 

0 7'53 

0808 

0 80 red 

0 897 

0 797 

0847 

0 90 

0 910 

0 825 

0 856 

I 00 

0 921 

08,7 

0 884 

I 20 

on 

0 874 

0903 

1 bo 

0950 

0 909 

0 920 

2 00 

0 

0 912 

i 0 919 


\ny variation in the energy that the atmosphere icceives from 
the sun will have a coriesponding influence on meteorological 
phinomcna Such variations wire simultaneously announced in 
1903 by Charles Jlufour in Switzerland and H H Kimball m Wash 
inglon {Monthly Weather Review, May 1903) the latter was then 
conducting a senes of observations with Angstrom s electric com 
pensation pyrheliometer, and his conclusions have been confirmed 
by the work of L Gorczynski at Prague (1901-190O) and C G Abbot 
at Washington Kimball s pyrhdioinctric work on this problem 
is still bting continued but meanwhile Abbot and Towle from their 
lK>lometnc observations at the Smithsonian Astrophysical Observa 
tory have deduced preliminary values of the observed total energy, 
or the solar constant, for numerous dates when the sky was very clear, 
as follows {‘'ee an Coll xlv ^Saiidxlvu 403,1905) — 


Date 


1902 Oct 9 

„ » 15 

1903 Feb 19 

„ March 3 
„ „ ^5 

« t, 26 

„ April 17 

if 9f 

29 
7 

14 

7 

, , 21 

1904 Jan ^7 
„ Ftb II 

, May 28 
„ Oct 5 
Nov 


ct 

Dec 


Abbot 

Calorics 

Fowle 

Cd lories 

2 19 

2 19 

2 19 

— 

2 16 

— 

2 28 

2 27 

2 25 

— 

2 2O 

— 

2 27 

2 23 

2 10 

— 

2 07 

2 09 

I 99 

2 i8 

2 27 

1 — 

1 97 

I 96 


2 14 

— 

1 I 96 

— 

I 94 

- 

I 99 

— 

2 02 


2 2b 

2 09 

2 12 


I 9S 


If the relative accuracy of these figures is i as estimated by Abbot, 
then they demonstrate irrtgalar fluctuations of 3% But different 
observers and localities vary so much that \bbot estimates the 
reliability of the mean vahu 2 12, to be aliout 10 The causes 
of this variation apparently he above our lower atmosphere and 
move slowly eastward from day to dav and as the variability is 
comparable with that of otlur atmosphenc data, therefore con 
servative meteorologists at present conhne thejr attention to the 
explanation of terrestiial phenomena under the assumption of a 
constant solar radiation Ihe large local changes of weather and 
climate are not due to changes in the sun, but to the mechanic d 
and thermodvnamic interactions of earth and oce in and atmosphere 
Lxccllent illnstratu>ns of this principle arc found in the studies of 
Blanford, Fliot and Walker on the monsoons of India, of Sieger 
(1892) on the contrasts of temperature between Europe and North 
America, of Ilann (1904) on the anomalies of weather m Iceland, 
of Meinardiis (1906) on periodical vanations of the leednft near 
Iceland 

Ihe absorption of solar ruhation by the atmosphere is apparently 
explained by the laws of diffuse leflection, selective dillusum and 
fluorescence in aeairdanco with which each itom and molecule and 
particle becomes a ne^w centre for the ditfusion in all dneetums of 
the energy represented by some specific wave length Tlie spceihc 
influences of carlxm dmxidc and water vapoui are less than those 
of the* liquid paiTicles (cand of cloud and rams) and of the great mass 
of eixygen and mtiogcn that make up the atmosphere 

Specif c Heat — The capacity of diy air k'r heit vanes according 
I as trie heat increases the volume of the an expanding under constant 
' pressure, or the pressure of the air eonfined m constant volume 
I The spcc’he heat under constant pressure is about i 4025 times the 
j spexilic he it under constant volume The numerical v^ue of the 
speeiiic h( it under constant nressure is about o 2^75 — that is to siy, 
j that number of gram calories, or units of heat is required to change 
I the tempciature of i gram of air bv C I his coefficient holds 
I L'ood, strictly speaking between the temperatures — 30*^ and f 10“ C , 
ind there is a very slight diminution for lugher tt mperatures up 
to 200° Ihe specific heat of moist an is larger than that of dry 
air, and is given by the expression C;"'--(o 2375 -f o 4^05 ;r), 

I wheie X is the number of kilograms of vapour associate with 
I I kilogrim of dry air As % does nf>t exceed o 0^0 (or 30 grams) the 
value of may incriase up to 02519 Ihe latent heat evolved 
in the condensation of this moisture is a matter of great importance 
m the formation of cloud and ram 

Radiating Power — The radiating power of clean dry air is so small 
that it cannot be measured quantitatively but the spectroscope 
and bolometer demonstrate its cxist( nee The coefficient of radia 
tion of the moisture diffused in the atmosphere is combined with that 
of the particles of dust and e loud and is ncai ly cejual to that of an 
equal surface of limp black From the normal diurnal change m 
temperature at high and low stations, it should be possible to deter- 
mine the gerural coeffieitnt of atmospheric radiation for the average 
condition of the air m so far as this is not obscured by the influence 
ofthcwinds This was first done by J Maui er m 1885, who obtained 
a rejsult m ealoiics that may be expressed as follows the total 
radiation m twenty four horns of a unit mass of average dusty and 
moist air tow in is an tnclosuic whose temperature is i® lower is 
sulficient to lower the temperature of the radiating air by 3 31* C 
in twenty four hours This vciy small (juantity was confirmed 
by the studies of Tribert, published in 1892 who found that i gram 
of air at 278'' absolute temper iturc radiates o 1O55 calories per 
minute toward a blick surface at the absolute zero The direct 
observations of C C Hutchins on dry dusty air, as published in 
1890, gave a much larger value— evidently too large Slight changes 
in water, vapour and carbon dioxjdc aff^'ct the radiation greatly 
Ihe investigation of this subject prosecuted by Professor F W 
Verv at the Allegheny Observatory, and published as ‘ Bulletin G 
of the U S Weathei Bureau, shows the character and amount of 
the radiatK'ii of sev eial gases and especially the details of the process 
going on under normal conditions in the atmosphere 

Density — The absolute density or mass of a cubic centimetre 
of dry air at the standard pressure, 760 millimetres, and temperature 
o'* C , is o 001 29305 grams, that of a cubic metre is 1 29505 kilograms, 
that of a cubic foot is o 08071 lb avoirdupois The variations 
of this eUnsity with pressure, temperature moisture and gravity 
are given m the Smithsonian meteorological tables, and give nse 
to all the movements of the atmosphere, they are, therefore, of 
fundamental importance to dynamic meteorology 

hxpamton — The air expands with heat, and the expansion of 
aqueous vapour is so nearly the same as that of dry air that the 
^me coefficient may be used for the complex atmosphere itself 
The change of volume may be expressed in centigrade degrees by 
the formula V = Vq (i 4- 0000 3665/), or in Fahrenheit degrees 

V « Vo (I + o 000 2 ^ 7 t) , , -A XU 

Elasticity — Ihc air is compressed nearly in proportion to the 
pressure that confines it The pressure, temperature and volume 
of the ideal gas are connected by the equation pu = RT, where T 
is the absolute temperature or 273® plus the centigrade temperature, 
p IS the barometric pressure in millimetres and v the volume of a 
unit mass of gas, or the reciprocal of the density of the gas The 
constant R is 29 272 for dry atmospheric air when the centimetre, 
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the gram, the secoad and the centigrade degrees are adopted as 
units of measure, and differs lor each gas For aqueous va{x>ur 
in a gaseous state and not near the point of condensation R has the 
value 47 061 For ordinary air in which x is the mass of the au^ueous 
vapour that is mixed with the umt mass of dry air, tlic above 
equation become^? pv ~ (29 272 f 47 ooi^r) f This equation is 
sometimes known as the equation of condition peculiar to the 
go^sQOus state It may also be properly called the equation of 
elasticity or the elastic equation for gases, as expressing the fact 
tliat the eUstic pressure p depends upon the temperature and the 
volume The more exact equations given by Van der Waals, 
Clausius, Ihiesen, are not needed by us for the pressures that occur 
in meteorology 

Diffusion — -In comparison with the convective actions of the 
winds, it may be said that it is difficult for aiiueous vajiour to diffuse 
in the ajur In fact, the distribution of moisture is cairied on 
pnncipally by the horizontal convection due to the wind and the 
vertical convection due to ascending and descending currents 
Diffusion proper, however, comes mto play in the first moments 
of the process of evaporation Ihe coefficient of diffusion for 
a((ucous vapour fiom a pure water surface into the atmosphere 
IS o 18 according to Stefan, or o 1980 according to Winkolmann. 
that lb to say, for a umt surface of i sq centimetre, and a unit 
gradient of vdfxiur preshuro of one atmosphere per centimetre, os 
we proceed from the water surface into the still dry air, at the 
standard pressure and temperature, the quantity of moisture 
diffused is o 1980 grams per second This coefficient increases 
with the temperature, and is o 2827 at 49 5^ C But the gradient 
of vapour pressure, and therefore rate of diffusion, diminishes very 
rapidly at a small distance from the free surface of tlie water, so 
tiiat the most im{X)rtant conilitioa facilitating evaporauon is tlie 
action of the wind 

Viscosity — When the atmosphere is in motion each layer is a 
drag u[X)n the adjacent one that moves a little faster than it does 
Ihis drag is the so-called molecular or internal fnction or \7seos1ty 
Ihe coefficient of viscosity in gases increases with tlie absolute 
temj'icrature, and its value is given by an iquation like the follow- 
ing 0000 2 j8 (i +0003 0b5f)-/}<, which is the formula given by 
Carl Barus (Ann Phy^ , 1889, xxxvi ) This expression implies 
that for air whoso tempi, ratuie is the absolute zero there is no 
viscosity, but tliat at a temperature (f) of C , or 273^^ on the 
absolute scale, a force of o 000 248 grams is required m order to 
pash or pull a layer of air r centimetre square past anothci layci 
distant from it by i centimetre at a uniform rate of i centimetre 
per second 

I rtetion — The general motions of the atmosphere are opposed 
by the viscosity of tlic air as a resisting force, but this is an exceed 
ingly feeble resistance as compared witli the obstacles epeounterod 
on the eaith's surface and the inertia of the nsing and falling masses 
of warm and cold air The coefficient of friction used in metcoio 
logy IS deduced from the observations of the winds and results 
essentially not from viscosity, but from the resistances of all kinds 
to wluch the motion of the atmosiihorc is subjected The gnater 
part of these resistances consists essentially m a dissipation of the 
energy of the moving masses by their division into sm illci masses 
which penetrate the quiet air in all directions The loss of energy 
due to this process and the conversion of kin<-tic into potential 
energy or prebsure, if it must be called friction, should perhaps 
be called convective fnction, or, more properly, convective- 
resistance 

Ihe coefficient of resistance for the free air was determined by 
Mohn and Fcirel by the following considerations When the 
winds, temperatures and barometric pressures are steady for a 
considerable time, as in the trade winds, monsoons and stationary 
cyclones, it is the barometric gradient that overcomes the resist- 
ances, while the resulting wmd is deflected to the right (m the 
northern hemisphere) by the influence of the centrifugal force of 
the diurnal rotation (w) of the earth The wind, therefore, makes 
a constant angle (a) with the direction of the giadient (G) There 
IS also a slight centnfngal force to be considered if the winds arc 
arculating with velocity v and radius (r) about a storm centre, 
but neglecting this we have approximately for the latitude 

G sm a ^ 2oiW sin G cos a =» <«;, 

where (k) is the coefficient connecting the wind velocity (v) with 
the component of tlie gradient pressure in the direction of the wind 
These rclabons give « == 2w sin 4>/tan « The values of a and v as 
read off from the map of winds and isotherms at sea level ^ve us 
the data for computing the coefiicients for opcanic and continental 
surfaces respectively, expressed in the same units as those used 
for G and v The extreme values of this coefficient of fnction 
were found by Guldberg and Mohn to be o 00002 for the free ocean 
and o 00012 for the irregular surface of the land For Norweman 
land stations Mohn found ^ =« t>x®a =565® « = 00000845 ror 
interior of North Amenca Elias Loomis found 4k — 37 5** a — 42 2® 

=w o 0000803 

Gravity — Thp weight of the atmosphere depends pnmanly upon 
tJie action of gravity, which gives a downward pressure to every 
particle Owing to the clastic compressibility of the air, this 
downward pressure is converted at once into an clastic pressure 


in all directions The force of gravity varies with the latitude and 
the altitude, and in any exact work its variations must be taken 
into account Its value is well represented by the formula due to 
Helmert, g = 980 6 (i ■— o 002O cos 2<p) x (i fk), where <p 
represents the latitude of the station and h the altitude Tlie 
coefficient / is small and has a different value according as the station 
is raised above the earth 3 surface by a continent, as, for instance, 
on a mountain top, or by the ocean, as on a ship sailing over the 
sea, or in the free air, as in a balloon Its different values are 
sufficiently well known for meteorological needs, and arc utilized 
most discreetly m the elaborate discussion 01 the hypsometric 
formula published by Angot in 1899 in the memoirs of the Central 
Meteorological Bureau of France 

lemperature at Sea I evel temperature of the air at the 
surfaces of the earth and ocean anil tliroughout the atmosphere 
IS the fundamental element of dynamic meteorology It is best 
exhibited by means of isotherms or lines of equal temperature 
drawn on charts of the globe for a series of Aevei surfaces at or 
above sea-level It can also be expressed analytically by spherical 
harmonic functions, is was first done by bchoch Tno normal 
distnbution of atmospheric temperature for each month of the 
year over the whole glol>e was first given by Buchan in his charts 
of 1868 and of 1888 (see also the U b Weather Bureau ‘ Bulletin A, 
of 1893, and Buchan s edition of Bartholomew s Physical Atlas, 
London, 1899) The temperatures, as tlius charted, have been 
corrected so as to represent a uniform special set of years and the 
conditions at sea level, in order to constitute a homogeneous 
sybicin J-lie actual teiuj^eratiire near the ground at any albtude 
on a contment or island may be obtained from these charts by 
subti acting o 5° C for each kx) metres of elevation of the ground 
above sea level, or t® F for 350 ft This reduction, however, 
applies specifically to temj:>eratiircb obseived mar the surface of 
tin ground and cannot lx. used with my confidence to determine 
the tcmpciaturc of points in the free air at anv distance above tlie 
land or ocean On all such charts the reader will notice the high 
temperatures near the giound m tin. interior of each of the ton 
bncnls in the summer season nul the low tcmptiatuK s in the 
wintci stason In hcbruaiy the avciage ti mjicraturcs in ihe 
nortlicin hemisphere an not lowest nt ir the >Jorth Pole, but in 
the intcnois of bibciii nnd Noith America in the southern hi mi- 
sphi re they arc at the simc Umc highest in \ustrain, and Africa 
ind South America In August the average tempi ritures irc 
unexpectedly high in the interior of Asia anil Jsorth America but 
low in Vustralia iiid \fnca 

Pemperattire at Upptr Leoels — The verbeal distribution of tem- 
perature and moisture in the free air must be studied in detail m 
orikr to understand both the general and the special systems of 
circulation that iharactenze the earth's atmosphere Many 
observations on mountains and m balloons wire made dunng the 
19th century in order to ascertain the facts with icgard to the 
decrease of temperature as we ascend m the atmosphere , but it is 
now recognized that these observabons were largely affected by 
local influences due to the insufficient ventilation of the thermo 
meters and the nearness of the ground and the balloon Strenuous 
efforts are being directed to the elimmabon of these disturbing 
elements, and to the continuous recording of the temperature of 
the free air by means of delicate thermographs can lecl up to great 
heights by small (rec " sounding balloons,'’ and to lesser heights 
by means of kites Many international balloon ascents have been 
made since 1890, and a large amount of information has been 
secured 

The development of kite-work in the United States began in 
October 1893, at the Worlds Columbian Oingrcss at Chicago, 
when Prole ssor M W Hamngton ordered Professor C F Marvin of 
the Weather Bureau to take up ihe development of the Hargrave or 
box kite for meteorological work At tn it time W A Eddy of 
Bayonne, New Jersey, was applying his Malay ' kite to raising and 
displaying heavy objects, ana in August 1894 (at the suggestion of 
Professor Cleveland Abbe) he visited the pnvate observatory of 
A L Rotch at Blue Hill and demonstrated the value of his Malay 
kite for aerial research The first work done at this observatory 
with crude apparatus was rapidly improved upon, while at tlic same 
time Professor Marvin at Washington was developing the Hargrave 
kite and auxiliary apparatus, which he brought up to the point 
of maximum efficiency and trustworthiness TAdicn he leported his 
appaiatus as ready to be used by the Weather Bureau on a large 
scale, Professor Willis L Moore, as the successor of Professor Hai 
nngton, ordered its actual use at seventeen kite stations in July 1898 
Ihis was the first attempt to prepare isotherms for a special hour 
over a large area at some high level, such as i m , in the free air 
Daily meteorological charts were prepared for the region covered 
by these observations , but it became necessary to discontinue 
them, and nothing move was done by the Weather Bureau in this 
line of work until the inauguration of kite-work at Mount Weather 
in 1906 Meanwhile a special method for the reduction and study 
of such observations was devised by Bjerknes and SindstrSm, 
and was published in the Trans American Philosophical Society 
(Philadelpnia, 1906) The general average results as to temperature 
gradients were compiled by Dr H C Frankenfield anil published m 
the United States Weather Bureau “ Bulletin F ' from these 
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wero deduced the following tables, published m the Monthly Weather 
Review — 

Mean Temperature Gradients in degrees rahrenheit per iooo ft 
from the ground up to the respective altitudes 


Stations 


Washington, D C 
Cairo, 111 
Cincinnati, O 
Fort Smith, Ark 
Knoxville, Tenn 
Memphis. Tenn 
Springfield, 111 
Cleveland, O 
Duluth, Minn 
Lansing, Mich 
Sault Ste Mane, Mich 
Dodge, Kans 
Dubuque, Iowa 
North Platte, N eb 
Omaha Neb 
Pierre, S Dak 
lopeka, Kans 

Average 


looo 

ft 


56 

97 
13 o 
7 2 

7^ 

76 
5 7 

5 2 

7 5 
66 
b 1 
69 

6 8 

59 

74 

7 4 




4 4 

60 
b 3 
7 o 
6 2 
6 8 

5 7 

4 I 
48 

6 o 
6 2 

5 2 
5 9 

65 

54 

5 I 

6 2 

58 


2000 

ft 


4 o 
6 o 
6 9 
67 
0 6 

5 o 
5 I 
36 
4 b 

4 7 

5 2 
48 
46 
5 9 
4 9 
48 

4 9 

5 2 


3000 

ft 


3 5 

4 9 
58 
58 

54 

S8 

1 4 
1 5 
4 6 
4 I 

4 5 
17 
35 

5 2 

3 b 

4 1 
40 

4 4 


4000 

ft 


3 2 
47 
5 b 

38 
5 o 

3 7 
40 

4 I 
4 ^ 
3 9 
3 9 

1 r 

3 2 

4 4 
3 2 
3 7 
38 

40 


5 i><->o 1 6 uoo 
ft ft 


3 o 

4 3 
47 


3 5 

37 

4 I 
^8 

38 
3 

3 2 

3 3 

4 7 
3 5 
1 4 
3 9 

18 


3 I 


4 3 


3 b 
4 3 
46 


3 2 

a 

4 b 

45 
4 I 


II and 14 km , this is the 
called by him 


' thermal zone as discovered and so 


Altitiiele 

Winter 

Spring 

Summer 

Autumn 

Dec Jan , Bel 

Vr ir \pl M ly 

June, Jub Ann 

< 1 
c 

i 

Kiru 

( 

C 

( 

( 

Ground 

•f I 9 

-r 5 1 

I-I40 

t 7 5 

05 

+ 14 

^ 4 ; 

f 1 1 6 

^ 7 7 

I 0 

— 0 2 

+ 24 

j- 1 1 8 

f 61 

I 5 

— 0 2 

-f 0 1 

97 

-h 4 0 

2 0 

- I 4 

— 2 1 

7 3 

-f- 2 2 

3 5 

- 37 

4 5 

5 0 

I 04 

3 0 

— 60 

0 4 

2 I 

“ I 7 

3 5 

87 

- 9 4 

•+- 0 2 

“43 

4 « 

— 10 9 

— 12 2 

- 27 

“65 

45 

-14 2 

~I 5 2 

- 5 3 

- 9 4 

50 

-170 

-18 5 

- 8 4 

-12 4 

6 0 

— 24 7 

--5 2 

— 14 8 

-18 7 

7 0 

-31 5 

-42 0 

-21 7 

-25 8 

8 0 

- 490 

-490 

“29 3 

“35 5 

90 

— 469 

‘ -46 7 

— 380 

-41 4 

10 0 

— 54 6 

“a 2 7 

45 3 

-4S 4 

II 0 

-57 9 

-53 6 

50 3 

“514 

12 0 

-57 9 

-55 I 

52 7 

- 57 1 

14 0 

— 50 9 

-52 2 

51 5 

-s 7 I 

14 0 

-55 5 

-52 a 

-51 5 

57 I 


Stations 

Altitude 

1 Temperature 

belt 

Gr idient 

Reduction 

Washington 

210 

1 " F 

— 4 00 

°F 
— 15 2 

Cairo 

315 

-4 30 

-256 

Cincinnati 

940 I 

-5 15 

-37 5 

Fort Smith 

527 

1 ? 

? 

Knoxville 

990 1 

— 5 00 

-21 5 

Memphis 

3‘9 

-3 50 

-17 3 

Springfield 

084 

-385 

-17 7 

C levcland 

705 ; 

— 4 10 

-18 8 

Duluth 

1197 

-4 40 

— 17 6 

Lansmg 

869 

- 3^5 

— 17 0 

Sault Ste Mane 

722 ( 

“3 45 

-15 7 

Dodge 

2473 

— 4 10 

— no 

Dubuque 

«94 

“5 30 

-14 5 

North Platte 

.811 1 

-5 40 

i -M 5 

Omaha 

1241 1 

-4 20 

-12 9 

Pierre 

1595 1 

-4 90 

— 14 4 

1 opeka 

972 

“5 i 53 

1 

1 -16 5 


In this table the second column gives the altitude of the ground 
at the reel on which the kite wire was wound The third column 
shows the average gradient in degrees Fahrenheit per 1000 It 
between the reel at the respective stations, and a uniform altitude 
5280 ft ibove sea level The fourth column shows the totd 
reduction to be qiphed to the tcinpeiatiire at the reel in orcUr 
to obtain the temperature at the i m level above sea These 
gradients and reductions are based upon observations made only 
during the six warm months fiom May to October 1898 
The kite work at the Blue Hill Observatory has 
been published in full m the succc»ssive Annals of the 
Harvard College Observatory, beginning with 1897, 
vol xlii It has been discussed especially by H H 
Clayton with reference to special meteorological 
phenomena, such as areas of high and low pressure, 
iT-ir and cloudy weather, the winds and thfir 
velocities at different elevations, insolation radi 
T-tion, &c , and has served as a stimulus and model 
for European meteorologists Kite- work has also 

been successfully prosecuted at Trappes Hamburg, 

Berlin, St Pettrsburg, and many other EuropPTn 
stations The highest flights that have been attained 
have been about 8000 metres 

Ihe great work of L Icisscrcnc de Boit began vvitli 1897, when 
he founded his private observatory at Tiappes near Pans devoted 
to the problems of dynamic meteorology His results are pub 
lished in full in the Memoirs of the Central Meteorological Bureau 
of France for 1897 and subsequent years Beginning with the 
sounding balloons devised by Hermite, he suteequcntly added 
kite work as supplementary to these In the Comptes rendus 
(1904), ht gives ihe mean temperatures as they result from five 
years of work, 1899-1904, at Trappes Out of 581 ascensions of 
sounding balloons there were 141 that attained 14 km or more, 
and the following table gives the average temperatures recorded 
in these ascensions It will be seen that there is a slow decrease 
m temperate up to 2 km a rapid decrease thence up to 10 km , 
and a slow decreast , almost a stationary temperature, between 


It IS evidcuL that the annual average vcrtu il gradient of tempera- 
ture over Pans is between ind 6“ ( per 1000 metrCs of 
ascent in the fice air, agreeing closely with the vilue 5" per xooo 
metT( s which has come into ixleiisivc use since the ynr i8go on 
the itcominendation and authonty of Hann, for the reduction of 
land obseivations to sea level The winter gradients aie less thin 
those for summer, possibly owing to the influence of the condensa- 
tion into eloud and lain duiing the wintei season m France the 
same value may not result from obscrvitions in the United States, 
where the clouds and precipitation of wintei do not so greatly 
cxcee<l those of summci ihe work at Trappes is therefore not 
necessarily icpre intativc of tlu general average of the northern 
hemispheie, but bt longs to a coistal icgion in which during the 
summer time, at great heights, thi air is cooler than m the winter 
time, sinct dunng the lattci season there is an extensive flow of 
warm south winds from the ocean over the cold east winds from 
the land Sounding balloons have dso been used elsewhere with 
great succeSvS The gn itcst heights attained by them have been 
25,989 metre at Uccle, Belgium, on the 5tli of September 1907, 
and 25,800 metres at Strassburg August 1905 

Ihe most extensive mi tcore)logical explorations of the fiee 
itmosphtre have been those accomplished m Germany by Biehard 
Assmann ind Arthur Bcison bi ginning (1887) in co operation with 
the Cennan Venin for the Promotion of Aeronautics and the Aero- 
nautic Sietion of thi C erman \rmy, afterwards under the auspices 
of the Prussian Meteoreilogieal Office, but later as a wholly inde 
pendent institution at Lindenl>eig All the details of the work 
dunng 1887-1889 and the seitnlifie results of seventy balloon 
voyagi^j were published m three large volumes, Wi^senschaftluhe 
Luftschifjahrten (Berlin, 1900) The work done at Tegel at the 
Aeronautical Observatory of the Berlin Meteorological Office, 
the 1st of October 1899 to April 1905, was published m three volumes 
of / rcctmxsse But the location at fcgcl had to be given up and 





Annual iemperatuies and Wind 

' 


Icgcl, 

1903 

Tegel 

1904 

Lindtnbcrg, 1905 

Lindenberg, 1905 

A 111 ud 

Dx>s 

C 


C 

Di>s 

( 

Dn 

Mtireb ptT St" 

Ground 

365 

9 2 

366 

9 1 

3 <>-) 

85 

5^5 

4 ^’5 

500 ra 


6 7 1 

304 

6 5 

595 

6 2 

462 

8 65 

1,000 ,, 

344 

4 5 i 

4 M 

4 2 

352 

4 0 

356 

8 85 

1,500 „ 

252 

i 

279 

2 2 

294 

2 6 

40(3 

8 55 

2,000 ,, 

170 

0 0 1 

l8(> 

0 2 

212 

5 

257 

9 5 

2,500 ,, 

98 ' 

— 181 

132 

“ I 7 

179 

T I 

105 

10 0 

4,000 ,, 

55 1 

-39 1 

79 

-30 

II9 

! 2 8 

127 

107 


a new mdepemlint establishment, the Koyal Prussnn Aeronautic 
Observatory," was loundtd at Lmdciiberg, undir th< direction of 
Dr Assmann, who has published the results of his work in annual 
volumes of tlic Ergehm^^e of thit institution, considtring it as a 
continuation of the work done at Berlin and Tcgcl In addition 
to these elaborate official publications vanous summaries have been 
published, the most instructive of which is the chart embodying 
daily observations with corresponding isotherms at all attainable 
altitudes, published monthly since January 1903 m Das Wetter 
Ihe growth of this aerial work and the reliability of the results 
may be inferred fiom a statement of the number of ascensions 
made each year 1899, 6 1900, 49, 1901, 169, IQ02, 261, 1904, 481, 
1905, 513 This large number, combined with 581 voyages of 
Teisscrenc de Bort at 4 rappes and many others made in England, 
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Holland and Russia, amounting in all to over 2000, enabled Assmann 
to compute the monthly and annual means of temperature and 
wind velocity for each altitude, the Gciman results are given in 
table at foot of page 20 » 

Ihc results ol these numerous ascents, during these six years, 
have also been grouped mto monthly means that have a rehability 
proportionate to the number of days on which observations were 
obtained at a given level, and we arc now able to speak of the annual 
and even of the diurnal ptnodicity of temperature at different 
altitudes in the free air with considerable conhdence 

Some ol the most important conclusions to be drawn from the 
best reeent work were pubhshed by Hann either m special memoirs 
or m his Lehrhuch, from which we take the following table Ihe 
actual temperatures given in this tabic have only local importance, 
but the differences or the vertical gradients doubtless hold good 
over a large portion of Curopt if not of the world 

lembtrcUure in Iiee Air over Lurop^ iSgg~igo4 




Annual Averages 




i 





— 

International 

All 1 

Altitude 

Berlin 

Inter 

Manned 

Trappes 



countries 

nation il 

balloons 

- — 


combined 


15 Ascents 

I ^0 Ascents 

36 Ascents 

581 Ascents 

Feb 

Aug 

km 

C 

f 

i 

c 

C 

C 

i 

0 

— 


■— 

— . 

f 0 3 

-[182 


I 

■i 5 4 

6 0 

h 5 5 

H 5 3 

- I 4 

+ i 5 1 

5 0 

2 

-f ^5 

I 7 

q- 0 ] 

1 ! 0 7 

3 b 

1 10 2 

0 5 1 


5 0 

“ ) 3 

- 44 

- 4 0 

“ «7 

1 4 ^ 

- 40 

4 

- 10 3 

— go 

-10 3 

- 94 

-117 

— I 0 

9 2 

5 

- lO h 

'-15 3 

-165 

-15 4 

— 21 9 

- 7 I 

-15 i 

0 

-24 2 

— 22 I 

—23 0 

— 21 9 

— 28 9 

-13 3 

— 22 0 

7 

— 30 2 ; 

-29 I 

30 2 

— 29 0 

-36 1 

-19 5 

— 29 0 

b 

-37 4 1 

-30 2 

370 1 

1 -302 

-43 7 : 

— 27 1 

-^0 2 

9 

— 464 

- 11 ^ 

1 — 

-43 5 

50 1 

33 « 

-43 2 1 

10 

— 

-49 0 

! 

49 3 1 55 1 

39 5 

-49 2 


The difftrences of temper iturc between an> layei and those 
above it and below it, or the vertical gridicnts at each level go 
through annual periodical changts quite anilogous to those derived 
from mountain observations the most rapid falK of tempcratuit 
or the lirgcst vertical gradients in the free air occur on the following 
dates over Europe — 


Altitude 

! Over 

' Crermany 

Over 

Tr ippes 

I, 2, 3 km 

May June 

May 15 

3 , 4 . 5 

March 

Feb 15 

5, b, 7 

Apiil 

Jan 27 

7 » 9 

Jul> 

July 28 

Stpt 14 

9, 10, i r 



The values alx>ve given as deduced from 141 high ascensions at 
Trappes show that between ii and 14 km tlicre was no apprcciabk 
diminution of temper iturc, in other vcords, the air is wanner than 
could be expected and thcicforc his a higher potenti il temperature 
Ihis fact was first confiimcd by the Berlin ascensions, and is nou 
recognized as wellnigh universal Ihe altitude of the base of this 
warm stratum is about 12 km in areas of high pressure and 
io km in areas of low pressure It is higher as we approach the 
tropics ind above ordinary balloon work near the ecpiator if indeed 
it exists there At first this unexpected warmth w is considcied 
as possibly a matter of erroi in the meteorographs, but this idea is 
now abandoned Assmann suggested that the altitude is that of 


the highest cirrus, from which Cleveland Abbe inferred that it had 
something to do with the absorption of the solar and terrestrial 
heat by dissolving cirn But the most plausible explanation is that 
published simultaneously in September 1908 by W J Humphreys of 
Washington, and I-mest Gold of London 
Ihe daily diagrams m Das Wetter show that both the irregular 
and the periodic and the geogiaphic vanations of temperature in 
the upper strata are unexpectedly large, almost as large as at the 
carth^ surface, so that the uniform temperature of space that was 
formerly supposed to prevail in the upper air must be looked for 
if at all, far above the level to which sounding balloons have as 
yet attained It is evident that both horizontal and vertical 
convection currents of great importance really occur at these 
great altitudes These upper currents cannot be due to any very 
local influence at the earths surf ice, but only to the interchange of 
the air over the oceans and continents or between the polar and equa 

tonal regions They constitute the 
important feature ot the so called 
general circulation of the atmo- 
sphere, which we have hitherto 
mistakenly thought of as confined 
to lower levels their general direc- 
tion is from west to east over all 
parts of the globe as far as yet 
known, showing that they are con- 
trolled by the rotation ol the earth 
It IS likely that masses ol air having 
pecial temper ilure conditions or 
clouds of vapemr dust such is came 
from Krakatoa, may be c irried in 
these high currents around the globe 
perhaps several times belore being 
dissipated 

The average eastward movement 
or the west wind at 3 km above 
(icrmany is 10 7 m per sec or i® of 
longitude (at 45® latitude) in 42 4 
minutes, car such as to dtsenbe 
the whole ciieumferenee of this sm ill circle in 10 5 days At the 
equator above the calm belt the velocity westward or the east 
wind as given by Krakatoa volcanic-dust phenomena was 34 5 m 
j)ci sec , or 30® of a great circle daily or around the equator in 
12 5 eliys, vnIuIc its poleward movement was only i® per day or 
1 3 metre ptr second The average motion of the storm centres 
moving westw ird m noithcm tropical and cquatoiial regions but 
eastward m the north temperate zone is at the latc of one circum- 
ference of a small cnele at latitude 45® in 19 days Observations 
of the cloud movements gave Professor Bigelow the following 
results foi the United States 


Altitude 

Moving 

eastward 

Moving 
westw ird 

10 0 km 

36 m p s 

20m p s 

7 5 

35 

2 0 

50 

2O 

I 5 

30 

20 

I 0 

I 0 

8 

0 5 

0 

4 1 



Evidently, Iheiclorc, the great west wind (that James H Coffin 
deduced from his work on the winds of the northern hemisphere and 
tint William Ferrel deduced fiom his theoretical studies) rcpic- 
sents with its gentle movement poleward a factor of fundamental 
importance We must consider all our meteorological phenomena 
except at the equator as existing beneath and controlled, if not 



Average temper iture gradient 


per 100 metres 

Month 

Altitudes 


1 rom 0 to 

From 1000 to 


1000 metres 

2000 meties 


C 


January 

0 II 

0 58 

February’’ 

0 ^9 

0 30 

March 

0 33 

0 40 

Ap"' 

0 73 

0 48 

May 

0 QO 

0 66 

June 

099 

0 72 

July 

0 Q(> 

0 67 

August 

0 86 

0 62 

September 

077 

058 

October 

0 57 

043 

November 

0 36 

0 53 

December 

0 30 

' 053 

j 

0 61 

i 053 


Altitude 

(metres) 


2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

o 


Total Fall of Tcmpcratuie from Ground upward 
October to Maich I April to September 


Cloudiness 

(. loudmess 

Cloudiness 

Cloudiness 

0 7 

8 10 

0-7 

8-10 

C 

0 

® C 

C 

8 24 

7 b 3 

15 33 

14 18 

7 22 

6 60 

14 20 

12 97 

628 

6 04 

13 01 

II 75 

5 35 

5 15 

II 66 

10 59 

448 

4 35 

lo 32 

9 32 

3 62 

3 52 

9 13 

796 

2 20 

2 82 

7 55 

665 

I 54 

^ 2 33 

5 77 

5 23 

0 65 

I 85 

388 

363 

035 

I 05 

I 88 

I 76 

0 00 

0 00 

0 00 

0 00 
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caused, by this general deep swift upper current of air that began as an 
ascending cast wind above the calm equatorial air but speedily over- 
flowed as west wind settling dow n to the sea level in the temperate 
and polar regions as great areas of high pressure and diy clear 
cool weather containing air on its return pabs<vge to the equator 
The upper air is thrown easily into great billows, and wherever it 
rises the warm ctjuatornl wind flows in beneath it but when it I by Surmg's formula 
descends we have blizzards and dry clear weathei It is a covering 1 
for the lower strata of nr, it flows over them m standing waves 
and sometimes mixts with them at the surface of contact It 
receives daily accessions from belou and gives out coritsixmding 
accessions to the lower strata, by a process of overturning such as 1 
has been studied theoretically by Margules and Bigelow 

At the fifth conference of the International Committee on Scientihe 
Aeronautics (Milan, October ipof)) Rykatclicf piescnted the lesults 
of kite- work dunng 1904 and 1905 at Pavlosk, near St Petersburg, 
from which we select the results for these two years given in tabic 
at foot of page 270 I 

Many inversions occur during J iiuiary below 1000 metics 
The decrease is more rapid in summei than m winter and in clear 
weather than in cloudy, but of course these observations did not 
extend above the upper level of the cumulus cloud layer \ general I 
survey of the existing state of knowledge of the upper atmosphere 
IS given in the Report of the British Assoeiition foi 1910 

Di'itrihutton of Aqueo%ii> Vabour — 1 he distribution of acpieous 
va}X)uris best shown by lines or equal dew point or v qxiiir tension, 
though for some purposes lines of equal relative humidity arc con 
vement The dew jioint hne', aie not usually shown on charts, 
partly because the lines of vapour pressure are approximately 
parallel to the lines of mean tc iiperature of the air, and paitly 
because the obscivations arc of voiy unequal accuiacy in different 
portions of the globe In geneial we may considci any isotherm 
as agiceing with the elew point line for dew points a few degrees 
lower than the tcmpciature of the air Ihe distribution of moisture 
IS quite Hiegular Ixith in a hon/ontd ind in a vertical direction 
On charts of the woild we m ly draw lines based on actual observa- 
tions to represent equal degrees of relative humidity, or equal dew 
points and vapoui pressures, but as regards the distribution of 
moisture in a vc rtu il direction we ire, m the absence of specific obser i 
vations, generally forced to assume that the vapour pressure at any | 
altitude h follows the avenge law first deduced from a limited num 
ber of observations by Hann, and expressed by the logsnthmie 
equation, log e— log which is quite analogous to 

the elementary hynsomctric lormuli, log />=Iog — X/18400 
Therefore, in general, the ratio between the pressure of the \dpoui 
and the pressure of the atmosphere at anv altitude is represented 
by the approximate formula, log r/p--log -hf loo^i Of 

course these relations cm only represent average or normal 
conditions, which may be departed from very widely at any 
niomcnt they have, however, been found to agree remukably 
with dll observations which h ive as yet been published The average 
results arc given in the following tiblc, which is abbreviated from 
one published by Hann, but with the addition of the work done by 
the U S Weither Bureau, as reduced by Dr Frankenfield m 1899 
The vapour constituent of the atmosphere is not distributed accord- 
ing to the law of gaseous chffusion, but like temperature and the 
ratio between oxygen and nitrogen, is controlled by othei laws 
prescribed by the winds and eurients, namely — convection 

Diyninutton of Die Relahve Vapour Pressure with Altitude 


the first line of tin table at foot of thi-> page (see Wtssenschafthche 
Luftlfahrten,\i(X II I , and Plann, iqoO p i6a) The obsei 
vations on mountains gave Hann the pressures in the second 
line Surmg's figures result from the use of Assmann's ventilated 
psychrometer and are therefore veiy reliable 

The vapour pressure in mm in free air over Europe is best given 


log 


logfo • 


'(i i *-). 

> \ 20/ 


20 / 

kilometres From this 
or the mass of v qKiur 


where the altitude is to be expitsstd in 

formula wt deiive the ‘specific moisture __ ^ 

contained in a kilogram of moist air as given in the following table 
whose numbers do not appreciably diller from the mixing ratio 
or quantity of moisture associatetl with a kilogram of dry air 
Ihe relative humidities vxry in egulaily depending on convection 
currents, but 111 clear weather when descending eurients prevail 
they have b^tn observetl in America and ovir Berlin as shown m 
the thud and fourth columns of the following table — 

Ob<;cyuid Specific Moistme and Relative IlumidUv 


I 


Alt 

bpecific 

Relative Humidit} | 

moistuic 

USA 

Btrhn 

Km 


% 

/ 

0 0 

1 00 


77 

<>5 

— 

65 

71 

I 0 

0 7O 

b5 

71 

1 5 

0 05 

59 

02 

2 0 

055 

59 

57 

2 5 

047 

45 

58 

30 

0 39 

— 

55 

^ 35 1 

— 

— 

49 

4 0 

0 20 


53 

4 5 


— 

54 


0 17 

- 


5<> ' 

0 II 

— 

- 

5 7 

0 07 

— 

— 

58 

0 04 


1 — 


Ihe total amount of vapour in the atmosphere, accordmg to Hann s 
fonmili, IS between one fourth and om fifth of the amount re 
quired by Daltons hypothesis, as is illustrated by the following 
table taken from an article by Cleveland Abbe in the ^mtth<:oman 
Report for 1888, p 410 — 


Total Vapour in a Vertical Column that 79 saturated at tts base 


I r 


Authoril) 

> 

ft 

?ooo 

ft 

ft 

4()C;o 

ft 

T 

ft 

7<xx) 

ikjcx) 

ft 

No 

OI)S 

Kites 

0 82 

078 

0 70 

0 Ol 

052 

049 

0 39 

0 44 

112^ 

(U S W B ) 
Balloons 

097 

0 

0 

0 87 

008 

041 

0 59 




4 

(Hammon ) 
Balloons 

0 89 

0 83 

0 80 

0 

QC 

0 (>7 

0 46 

044 




(Hazen ) 
Balloons 

0 84 

0 80 

0 ()() 

0 61 

0 50 

0 54 

0 

037 


(Hann ) 
Mountains 

0 8^ 

0 81 

0 80 

O6O 

0 61 

0 'jS 

0 55 

0 47 

0 

(Hann ) 
Computed 
by Hann j 

085 

081 

072 

065 

058 

1 

[052 

047 

0 42 



Altitude 

feet 

Relative 
Tension 
- * Vo 

Aelu il Weight ( r per 
Cubic toot 

1 Total Vapoui m the 
Columns expressed as 
Inches of Rain 

0 

1 

I 000 i 

1 8 .) I 

\i095 

70 t 

7 90 

(yo I 

5 7 b 

50 F 

4 09 

8 «> I- 

0 0 

70 1 

0 0 

1 I ' 

ko 1 1 

1 0 0 1 

0 t 

0 0 

6000 

0524 

5 75 

4 19 

3 02 

2 14 

I 3 

I 0 

0 7 1 

0 3 

I 2 ,CX >0 

0 275 

3 01 

2 20 

I 58 

I 12 

2 I 

I 5 

I 1 I 

0 8 

l8,OOU 

0 144 

I 58 

1 15 

083 

0 59 

2 5 

I 8 

I ^ 1 

0 9 

24,000 

0075 

0 82 

0 02 

0 43 

031 

2 7 

2 0 

1 4 1 

I 0 

^0,000 

0 040 

0 43 j 

0 32 

0 23 

0 lO 

2 8 1 

2 I 

±li 

I 1 












Note — The vajHiur pressure at any altitude is supposed to be 
expressed as a fraction of that observed at the ground When the 
altitudes are given in ft Hann’s formula becomes log — ^^295^9 
From 78 high balloon voyages m Germany, 1887-1899 Suring 
deduced the average vapour pressure in millimetres as found in 

Diminution of Pressure of Aqueous Vapour %n the 1 ree Air 



km 

km 

km 

km 

km 

km 

km 

km 

km 

km 

km 

km 

km 

Alt 

05 

I 0 

I 5 

2 0 

2 5 

3 0 

3 5 

40 

4 5 

50 

0 0 

70 

80 


mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm , 

Sunng 

0 83 

0 68 

0 51 

0 41 

034 

0 20 

0 20 

0 17 

0 14 

0 II 

0054 

0 028 

0 013 1 

Hann 

0 83 

0 70 

0 58 

0 48 

0 40 

0 34 

'028 

0 23 

0 19 

0 16 

— 

■ — 
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A heavy rainfall results from the precipitation of onl^ a small 
percentage of the water contained in the fresh supplies of air broiiglit 
by the wind, if all moisture were abstracted from tlic atmosphere 
it could only affect the barometer throughout the equ itonal region 
by 2 8/13 i) inches, or about two tenths of an inch while at the 
polar regions the diminution would be much less than one tenth 
Evidently, therefore, it is idle to argue that the fall of pressure in 
an extensive stoim is to be considered as the simple result of the 
condensation of the vajKmr into rain 

Barometric Pressure — Ihe honzontal distribution of barometric 
pressure over the eaith's surface is shown by the isobars, or lines 
of equal pressure at sca-levcl, it cm also be expressed by a system 
of comjilcx spherical harmonics As the indications of the mercurial 
barometer must vary with the variation of apparent gravity 
whereas those of tiie aneroid barometer do not, it has been agreed 
by the International Meteorological Conventions that for scientific 
purposes all atmospheric pressures, when expressed as barometne 
readings, must be reduced to one standard value of gravity, namely, 
its value at sea-level and at 45® of latitude In this locality its 
value IS such as to give in one second an 
acceleration of 980 8 centimetres, or 32 2 
English ft per second The effect of the 
variation of apparent gravity with latitude is 
therefore to make the mercurial barometer 
read too high, between 45® and the equator, 
and too low, between 4*)* and the pole The 
gravity-correction to be applied to any mer- 
cunad barometric-reading at or near sea-level 
m order to get the atmosphenc pressure in 




standard units, should be given on the edge of a meteorological forbids us to entertain any positive ideas on this subject t the 
chart, unless tho isooars shown thereon already contain thiscorrcc- present time If wc detine the outer linut of the atmospheie as 
tion On such charts it will bo perceived that the barometric pressure that point at which the dihusion ol gases inwards just balances 
at sea level is by no means uniform over the earth's surface, and daily the dilfusion outwards, then this hmit must be determined not by 
weather charts show very great fluctuations in this respect, the the hypsometric formula, but by the properties of gases at low 
lowest pressures being storm centres and the highest pressure s j temperatures and pressures under conditions as yet uninvestigated 
ireas of clear cool dry weather But even the normal average by physicistb 

charts show high pressures over the continents m the winter and Cloudin&ss — It is evident that the clouds (q v ) arc formed from 
low pressuics over the oceans, these conditions being reversed in clear tiansparent air by the condensation of the invisible moisture 
the summer tune, moreovei, bchouil (Pogg Ann , 1^32) first demon j therein into numerous minute par- 

strated that the average pressure m the neighbourhood of the equator 1 tides of watci, ice or snow Not 

IS slightly less than under either tropic, «uid that there is a still I withstanding their transparency, 

more rcmarkaldc diminution of pressure from either tiopic towarcls ' these individual globules and 

its pole The exact statement of these vanations of pressure with j crystals, wlien collected In largo 

latitude was subsequently worked out veiy preeisti> by FerreJ, masses, aibpeise tho solar rays by 

and forms the basis of his explanation of the gcncril eiiculation ol reficclion to such an extent that 

the earth's atmosphere and its influence on Sic barometer The i direct light from the sun is unable 

scries of monthly ch irts for the whole globe, wmipikd by Buchan to penetrate fog or cloud, and 

and published by the Royal Society of 1 dinburgh in as well , partial darkness results In a 

as Buchan's later and more perfect charts m the met orology of tlie general survey of the atmosphere 

Challenger" Fapediticm, Edinburgh, iSsg, and in Bartfiolomcw s the geogiaphical distribution of I 

AtlaSy first revealed dearly tho fact thit tlie distinct areas of high the amount of doudy sky is im- ^ 

and low pn ssure which are located over the continents and the portant When the sol ir heat ^ 

oceans vary duiing the year m a fairly regular manner, so that the 1 dis upon the surface of the cloud | 

pressure is higher over the continents m the winter seabon ind it is so absorbed and reflected C 

lower m the summer season, the amount of the change depending that, on the one hand, scaredy 

jinncipally upon the size ot the continent A part of this annii il any penetrates to the ground 

variation in prtsbure js undoubtedly intiodueed by the methods beneath, v hile on the other hand 

of reduction to sea level indeed, if the data of tlie lower stations the up]>ei surface of the cloud 

arc leduecd up to the level of 10,000 or 15,000 ft , we sometimes | becomes unduly lieatcd Even if 

lind the bironieliic conditions e][uitc reversed Ihcse annual this upper surface is completely 

changes irc intimately connected as cause and efleet with the annual j evaporated, it may continu illy be 
changes of temperature, moisture ind wind it is quite eironeous renewed from below, and, morc- 

lo say that the observed ehaited jiressures control the ^winds ! over, the evajioiated moisture 
there IS a reaction going on between the wind and the barometric mixing with the air renders it 

gradient, the resistance and rotition of the eirth’s suifaee, such , very much lighter specifically than 

that the true relation between these factors is a compk x but funda it would otherwise be Hence the 
mental problem in the mechanics of the atmosphe re | upper surface of the cloud replaces 

Ihe vertical distribution of pressure as deduced from observation I the surface of the ground and of 
shows a rate of diminution with increasing illilude veiy closely the oct an , the air in contact with it acquires a higher temperaluie 
but not entirely accordant with the laws of static equihbniim, as ind greater buoyancy, while the giound and air beneath it remain 
first elaborated by Laplace in his hypsometric formula The colder than they would be in sunshine The average cloudnK‘is 

departures from this law of static cquilibnum are sufficient to show over the globe is therfforc intimately related to the densitv and 

that, if our atmosphere is really in a state of equilibrium, it must 1 circulation of tho atmosphere it was first charted in general terms 
be a matter of dynamics and not of statics The general average by L Icis ercnc de Bort of Pans, about 1886 Ihe manifold 
relation of the density of the air to the altitude and temperature, j modifications of the clouds impiess one with the conviction that, 
and the total pressure of tlic supeuneumbent atmosphere, are ' when properly understood anil interpreted, they will reveal to us 
shown in the accompanying diagram (hg i) which is taken from j the most imj>oi*tant features of the processes going on m the aln o- 
a memoir on the equations of motion by Joseph Cottier, published | sphere If the farmer and sailor can correctly judge of the weather 
m the US Monthly Weather Review for July 1897 The dimmu ^ several hours in advmcc by a casual glance at the clouds, what 

tion of pressure with altitude, as shown m tins iliagram for avingc , may not the [)rofessir>nal meteorologist hope to do by a more careful 

conditions, but not for the tcmporirv conditions that continually ! study Acting on this idea, in 1868 Abbe asked from all of his 
occur, follows a loganthmic law, and can undoubtcdlv bf extended ciMicspondent observers full details as to the quantity, kind and 
upw ards for till normal atmospheie only to i height ot 20 or 30 m , direelion of motion of each layci of elouds these were telegraphed 
owing to our uncertainly as to the actual conditions m the duly for publication m the Weather Bulletin eif the Cincinnati 
upper portions of the \tmosphere Tins diagram is based upon Obborvatory, and for use in the weather predictions made at that 
the assumption that the atmosjjhere is in a state of eonvcetivc time Sinci J miiaiy 1872 similar data have been regularly tele* 

equilibrium such that the ascending and descending masses expand graphed for the use of the U S Weather Bureau in preparing fore- 

ind cool as they ascend or contract and warm up as they dcsceml easts, although the special cloud maps that were compiled thrice 
nearly but not (juite in accoidance with the adiabatic liw of the daily have not betn juiblishtd owing to the expense Ihese data 
change of temperature m pure ga es | were also pubhslied in full m the Bulletin of the International Simul- 

The departure of almospheiic tempi ratun ^ from the jtrutly tancous Meteoiological Obscrvatioib for the whole northern hcmi- 
adiabatic law, as shown by Cottier, is undoubtedly due largely to ^ sphere during the yeais 1875-1884 Abbes work on the US 

the heat absorbed by and radiated from moist or h izy or dusty ' Eclipse Fxpeilition to the Wc'^t Coast of Africa in 1889-1890 was 

air In 1890, Abbe showed that a very moderate rate ot radiation wholly devoted to the determination of the height and motions 
from the atmasphorc sufiicis to explain the coolness of slowly j of the clouds bv the use of his speci il lorm of the marine nephoscope 
descending air The absorjition by the atmosphere of radiations ' The use of such a ntphoscopc is to be strongly recommended, as 

from the larth and sun, or the bilance between warming by | it giv< s the navigator a mians of determining the bearing of a 

absorption iiul cooling by radiation, Is the bisis of the arguments | storm centre at sea by stiulying the lower clouds, better than he 

of W J Humphreys {A'^t ophy^ics, Jan looo) and F Cold {Proc j can jios^ibly do by the obscrvition of the winds alone The im- 

Roy Soc , i(^o8, Ixxxu , 45 A), explaining the existence of the poitanec of (1< ml study has been especially emphasized by the 
‘thermal layer ' International Metoorolof ic il Cemimittce which arranged for a 

The direct evaluation of this radiation '’ud ab‘^orj')tion has boon 1 coniplote year of systematic cloud work by national weather 
attempted by miny 1 he g( mime law a {^-p) is adopted by Gold s j bureaus and individual observatoi jcs throughout the world from 
closely representing nature whence it follows that (r) the adiabatic j May iSq 6 to June 1S97 In this connexion II H Clayton of 
rate of cooling m cunveetion currents must cease at a height corre ^ Blue Hill Obseivatory publislactl a very comprehensive report on 
sponding to onc-half of the barometric pressure at sea level (2) an | cloud forrrs lu iqoO The complete rejxirt by Professor F H 
isothermal layer mu^t i \i t at the level where the absorption of Bigelow on the work done by the U b Weather Bureau forms a 
solar ladiation equals that of the tcmstnal and atmospheric radia- | part of the annual rejxirt for 1899, and constitutes a remarkable 
tion (3) willun this thermal lay tr convection IS difficult or impossible 1 addition to our knowledge of the subject Some preliminary 
(4) above tins icgion the vertical temperature grad u nt must depend account of this work was published m the American Journal of 
csaenttally on radiation an<3 is less than that needed for convective 1 Science for December 1800 

equilibrium, (5) below this level the atmospheric radiation exceeds , Although all the mlewaatiomil cloud-work of 1896-1897 has now 
the atmospheric absoiption and vertical currents can only be kept been published m full by the individual institubons, as m the case 
up by the convection of heat or actueous vapour from the earth's of the International Polar Research Work of 1883, yet a compre- 
surface to the adjacent layer of air hensive study of the results still remains to be maele Some of these 

Limit of the Atmosphere — Tlac limiting height of the atmosphere have however, been brought together in Mohn's discussion of the 
must be at some unknown elevation above 20 m where tho tempera- observations by Nansen during the voyage of the ** Fram " and also in 
turc falls to absolute zero But the uncertainty of the various Ilann's Lehrhuch and in Bigelow's Reftori on Cloud work The mean 
hypotheses as to the physical properties of the upper atmosphere altitudes of cirrus and strato-cumulus clouds resulted as follow 
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Place 

Lali 
. tude 

Cirrus 

St cu 

Highest 

Cirrus 

Lowest 

Cirrus 



kil 

kil 

kil 

kiL 

Cape Thordsen 

7S 5 


2 5 

— 

— 

Bossekop, 1S38-1842 

70 

83 

I 3 

II 8 

55 

storlien 

b 3 5 

8 3 

I 8 

— 

- 

Upsala, 1884-1885 

Oo 

89 

2 

T> A 


„ i 89 (>-i >)97 

Pavlosk 

60 

8 2 

i 8/ 

a 


60 

8 8 

I 9 

7 

4 7 

Dantzig 

515 

10 0 

2 2 

- 

— 

Irkutsk 

52 f 

10 9 

23 

- 

— - 

Blue Hill, 1890-1891 

4-2 5 

9 0 

1 32 



— 

Potsdam, summer 

! 52 

9 I 

2 2 

— 

— 

,, winter 

5^ 

1 

i 1 4 

— 

— 

Blue Hill, summer I 

4^5 

95 

I 21 



,, „ winter | 

Toronto, summer \ 

425 

8 () 

I 0 / 

15 0 

5 4 

A 1 fi 

f log 

2 0 \ 



, winter f 


\ 10 0 

I5I 



Washington, summer \ 

„ wintci / 

Allahabad 

T 9 

f 104 

1 95 

291 

24/ 

165 

50 

25 5 

1 4 

1 35 

1 

— 

Manilla 

15 

10 9 

2 a 

i 18 0 

1 A 0 


Tht annual average velocity of houily movement in meties 
fjcr second without regard to direction may be summarized as 
follows - - 


' '’(XX) a-4000 4 6oCif» 6-8l.iOO 8-10 fXKJ I0-J2,000 2-14 OOfJ 

ni. ji» in. ni. jo in. m 

Bossekop 05 7 3 12 5 15 4 IQ o 24 4 — 

Upsala 9 I 8 7 16 o 20 4 26 6 — — 

Potsdam 93 10 3 16 9 20 8 25 4 — 

Blue Hill 98 142 17 I 343 342 (3^) 

loronto 94 17 I 184 320 308 288 — 

Washington ^ (8 0) 14 d 173 20 3 25 8 (28 9) 26 8 

Allahabad 34 64 130 17 0 223 207 340 

Minilla 55 71 80 136 130 134 

Ihe movements of the up]>er ilouds irc more lapid m winter 
than m summer at these northern stations, but among the median 
and lowfr clouds a retardation takes place apparently due to the 
ascending cuirents that form ram an<l snow Above 8000 metres 
at Upsala the average velocity in wxntci exceeds 30 metres pt r 
second, whereas in summer it is 20, at Toronto and Blue Hill the 
absolute velocities are largci but in the same ratio In the United 
States the maximum velocities from the west attim 100 metres 
per second and ovet 80 or 70 metres per second are not rare^ but in 
Europe the corresixmdmg figures are 70, 60, 50 (See also Cloud ) 

II Meteoroi OGicAi Apparatus and Methods 

The observational basis of meteorology is the frequent and^ 
if possible, continuous record of the temperature, moisture 
and barometric pressure at different altitudes in the free 
atmosphere, the direction and velocity of the wind, the rain 
and snow-fall, and the kind, amount and motion of the clouds 
For Europe these data have been furnished with more or less 
accuracy and continuity by thousands of observers ever since 
ih53, when Ferdinand II, giand duke of Tuscany, organized 
a system of daily observations in Italy under the general super- 
vision of Luigi Antinon During the 19th century great efforts 
were made to obtain equally full lecoids from all parts of the 
land and ocean, and thousands of navigators were added to the 
great corps of observers Other matters have also been investi- 
gated, the most important being the intensity of radiation 
from the earth at night-time and from the sun by day-time, 
the optical phenomena of the sky, the amount of dust m the 
iir, the electrical condition and the chemical constitution of 
the atmosphere Although all the instruments used belong 
to the category of physical apparatus, yet certain points must 
be considered as peculiar to their use in connexion with 
meteorology 

Thermometer — In using the thermometer to determine the 
temperature of the free air it is necessary to consider not 
merely its intrinsic accuracy as compared with the standard 
gas thermometer of the International Bureau of Weights and 
Measures at Pans, but especially its sluggishness, the influence 
of noxious radiations, the gradual change of its zero point with 
time, and the influence of atmospheric pressure 

P We have here inserted the Washington data as interpolated 
from the figures given by Hann, Lehrhuch^ 190O, p 282 ] 


Sensitiveness —The thermometer mdicates the temperature of 
the outside surface of its own bulb only whtii the whole mass of 
the instiumcnt has a uniform tcmperatiiic Vssuming that by 
appropriate convection we can keep the surface of the thermometer 
at the temper iture of the air, we have still to reiuombtr that ordin- 
arily this itscll IS perpetually changmg both in rapid oscillations 
of several dcgiecs and in diurnal periods of miny degrees, while 
the thermometer, on account of its own mass or thermal inertia, 
always lags bthmd the changes in the tempciatuit ot its own 
surface On the other hand, radiant heat passes easily thiough 
the air, strikes the thermometer, and laises its temperature quite 
mdependen Lly of the influence of the air whose temperature we 
wish to measure The internal sluggishness or the sensitiveness 
of the thermometer is usually different for rising and for falling 
temperatures, and is measured by a coefficient which must lie aeter 
mined experimentally for each instrument by observing the rate at 
which its indications ehingc when it is plunged mio a well stirred 
bath of water whose temperature is either higher 01 lower than its 
own This coeflicient indicates the rate per minute at which the 
readings change when the temperature of the surface of the bulb 
IS one degree warmer 01 colder than the temperature of the bath 
Such coefficients usually v iry between />Sth of a degree centigrade 
for sluggish thermometers, and one or two degrees for very sensitivt 
thf rmometers Suppose, for mstanee, that the coefficient is one- 
half degree, then when the rate of change m tlic temperatare of 
the air *s one dcgiee per minute this is exactly the same as the rale 
of chinge which the thermometer itself undcigoes when its own 
temperature is two degrees dittcrent from that of the air const 
quently, the thermometer will lag behind the air temperature to 
that extent and by the correspondmg amount of time, assuming 
that the air itself flows fast enough to keep the surface of the bulb 
at the air temperature When the air temperature ceases to nse 
or fall, and begins to change at the same rate in Uic opposite diree 
tion, the Ihermomehr will fail to record the true maximum or 
minimum tcmperaliue by an appreciable error depending upon the 
rapidity of the change, and will follow tlie new temperature changes 
with the sanu 1 ig E'er example, in the case just quoted, if a rising 
temperature suddenly changes to a falling temperature, the error 
of the thermometer at the maximum temperature will be two 
degrees, and yet the thermometer may be absolutely eoritct as 
compared with the standard when it is allowed five or ten minutes 
time to overcome the sluggishness It is very difficult to obtain 
the temperature of the free air at any moment within of a 
degree Centigrade, owing to the sluggishness of all ordinary thermo- 
meters and the pcrpetuii vanations m the temperatures of the 
atmosphene currents 

Haatahon — When a thermometer bulb is immersed in a bath of 
liquid all rachant he it is cut off but when hung in the open air it 
IS subject to a perpetual interchange of radiations between itself 
and all its surroundings, eonsequcntly its own temperature has 
only an mdiroet connexion with that of the air adjacent to it One 
of the most difhcult problems of meteorology is so to ex])ose a 
thermometer as to cut ofl noxious radiations and get the true 
temi)craturc of the atmosphere at a specific place and bme 1 he 
following are i few of the many methods that have been adopted 
to sceuie this end Melloni put the naked glass bulbs within open 
sheltering caps of jx'rforateci silver jiaper Flaugergues used a 
j)iotection consisting of a simple verticil cylinder of two sheets of 
silver paper enclosing a thin layer of non “conducting substance, 
like cotton or wool Ihc influence of ladiation upon a thei niomctcr 
depends upon the radiating and absorbing jxiwcrs of its own surfaec 
a roughened surface of lamjvblack radiates and absorbs peifectly , 
one of chalk powder does neaily as well glass mueh moie im- 
p(rfeetly while a polished silver suiface reflex^ts with case but 
radi itcs anil absoibs with the greatest difficulty Fourier pro- 
posed to u^e two thermometers sule by side, one of plain glass 
and the other of blackened glass, the ditlerenee of these would 
indicate the effect of radiation at any moment but instead of 
plain glass hi should have used polished silver His method was 
quite independently devised and used by Abbe m 1865 and 1806 at 
Poulkova, where the thermometers were placed within a very light 
shelter of oiled paper In order to use this method successfully 
both the black and the silvered thermometers should lx? whirled 
side by side inside the thermometer shelters (sec Bulletin of ihe 
Philosophical Society of Washington for 1883) Various fotins of 
open lattice-work and louvre screens have '>ccn devistxl and used 
by Glaisher, Kupffer, Stevenson Stowe, Dove, Renou, Joseph 
Henry and others, m all of which the wind is supposed to blow 
freely through the screens, while the latter cut off the greater part 
of the direct sunshine and other obnoxious radiations by day and 
also prevent obnoxious radiation from the thermometer to the sky 
by night The Italian physicist Belli first proposed a special 
artificial ventilation drawing the fresh air from the outside and 
making it flow rapidly over the thermometer Even before his 
day de Saussure, Espy, Arago and Bravais whirled the thermometer 
rapidly either by a small whirling machine, or by attaching it to 
a string and swivel and whirhug it like a slmg When this whaling 
IS done in a shady place excellent results are obtained Renou 
and Craig placed the thermometer m a thin metallic enclosure or 
shelter, ana whirled the latter Wild established the thermomettr 



2 74 METEOROLOGY [APPARAiUS AND METHODS 


in a fixed louvre shelter^ but by means of a ventilating apparatus 
drew currents of fresh air from oeiow into the shelter, where they 
circulated rapidly and passed out In Germany, since 1885, Dr 
Assmann has develop)ea the apparatus known as the ventilated 
psychrometer. in which the dry-bulb thermometer is placed withm 
a double shelter of thm metalhc tubing, and the air is drawn in 
rapidly by means of a small ventilating fan In the observations 
made by Abbe on the eruisc of the “ Pensacola to the West Coast 
of Afnca, the diy- and wet-bulb thermometeis were enclosed within 
bamboo tubes and rapidly whirled Ihc inside of the wet bulb 
tube was kept wet, so that its surface, being cooled by ev ipoiation, 
could not radiate injunoudy to the thermometer In the system 
of exposure adopted by the U S Weather Buieau the diy and 
wet bulbs are whirled by a si>ecial apparatus fixed within the 
louvred shelter, which i-» about ft cube and is placed far 
enough above the ground or building to ensure free exposure to 
the wind In using the \^h^^lmg and ventilating methods it is 
customary to take a reading after whirling one minute, and a 
second reading at the end of the second minute, and so on until 
no i})preciable changes arc shown in the thermometer Of course 
m perieclly calm weather thebo methods can only give the tcm{>cia- 
ture of the air for the ex«iet locality of the theriuomcter On the 
other hand, when a strong wind is blowing the indicated tempera- 
ture IS an average that represents the long narrow stream of air 
that has blown pist the thLimometcr during the few minutes 
that are necessary in order th it its bulb may obtain ipproximately 
the temperature of the air 

Chanqe of Zero — All thermometers liaving glass bulbs, especially 
those of cylindncal shape, are sensitive to changes of atmospheric 
pressure Iho freezmg-point, determined under a baromctiic 
pre'^sure of 30 in , or at sea level, stands highci on the glass 
tube than if it had been determined under a lower pressure on a 
mountain»top Iheiefore delicate thermometers, when transjx>rted 
to great heights, or even during the veiy low pressure of a storm 
centre, read too low and need a correction for pressure The zero- 
point also changes with time and with the method of treatment that 
the bulb has received as to temperature Owing to the slow ad- 
justment of the molecules of the glass bulb to the state of stable 
equilibrium, their relations among themselves are disturbed when 
ever the bulb is freshly heated At this tune the freezing point is 
temporanl^ depressed to an amount nearly proportion il to the 
heating Ihe normal method of treatment consists in hr-,t deter- 
mming the boihng-pomt of the thermometer, and, after v few 
minutes the freezing jx)iiit II this method is uniformly followed 
the two fiducial points will stay in permanent 1 elation to eaeh other 
A thermometer that has been used for many years by a faithful 
meteorological observer has almost inevitably been going through 
a steady senes of changes, in the course of ten years itb ficezing 
point may have nsen by 2“ or 3® F , and, moreover, it ehanges by 
fully a tenth of a degree between summer and winter The only 
way completely to tliminatc this source of eiror fiom meteorological 
work IS to discard the mercurial thermometer altogether, but 
instead of adopting that course, the use is generally recommended 
of thermometers whose bulbs are made of a special glass, u^ion 
which heating and cooling have comparatively very little influence 
Any argument as to secular changes in the temperature of the 
atmosphere is likely to be greatly weakened by the unknown influ 
ence of this v^urce of error, as well as by changes in the methods of 
exposure and in the hours of observation 

Barometer — ^The barometer {qv) indicates the elastic pressure 
prevailing in gas or liquid at the surface of the mercury in the 
open tube or cistern, provided that the fluid at that point is 
m a state of quiet relative to the mercury 

Any motion of the air will have an influence upon the reading 
quite independently of the prevailing elastic pressure 1 he jircssure 
within a mass of gas at any point is the summation of the effects 
due to the motions of the mynad molecules of the gas at that point, 
it IS the kmctic energy of the molecules stnking against each other 
and the sides of the enclosure, which in this case is the burlace of 
the mercury in the cistcm of the mstrument If the barometer 
moves with respect to the geneial mass of the gas there is a change 
in the pressure on the meicimal surface, although there may be 
none in the genenl mass of the free gas, and a barometer giving 
correctly the pressure of tlic air at rest within a room will give a 
diflferent indication if the instrument or the air is set in rapid motion 
so that the air strikes violently against it If the barometer moves 
with the air it will indicate the elastic pressure within the air 
When the wind blows against an obstacle the air pressure is increased 
slightly on the windward side and diminished on the leeward side 
It IS thus obvious that in determining the pressure within the free 
atmosphere the exposure of the baiometer must be carefully con 
sideren The influence of a gale of wind is to raise the elastic 
pressure within a room whose window facts to the windward, but 
to lower the pressure if the window faces to the leeward The 
influence of the draught up chimney, produced by the wind blowing 
over its summit, is to lower the pressure within the room The 
moMmum effect of the wind in raising the pressure is given by the 
formula, P — Po=“OOoo 038 3 x V®, where the pressure is 'given 


in inches and the velocity in miles per hour This amounts to 
about one- tenth of an inch m a 50-m wind, and to nearly four 
tenths in a loo-m wind Ihe diminution by a leeward window 
or a draught up clumncy is usually less than this amount This 
alteration in pressure, due to the local effect of wind, does not 
belong to the free atmosphere but to the method of exposiueof 
the barometer, and can be eliminated only by methods first de 
sciibed by Abbe in 1882 it is a very diffeient matter from the 
general diminution of pressure in the atmosphere produced by tht 
movement of the wind over a rotating Ccarth and by the centrifugal 
force within a vortex The latter is an atmospheric phenomenon, 
independent of instruments and locality, which in humcanes and 
tornadoes may amount to sever il inches of the mercurial column 
It IS, however, quite common to find m llu continuous records of 
pressure during a hurricane evidence of the fact that the low prissur*. 
due to the liurncane and the speciil diminution due to the exposure 
of the barometer are eombmed together, so that when the calm 
centre of a hiiiiicanc passes over a station the pressure tcmporanl> 
rises by the amount due to the sudden stoppage of the wind and 
the loeil exposure eflect 

ihe othv.r sources of erroi that give use to discrepancies in 
meteorological work relate to the temperature of the instrument, 
the sluggishness of the movement of the mcieiiry, and the inevitable 
large seeul ir changes m the coirection for capillarity due principall> 
to the changes m the condition of the siii faces of the glass and the 
mercury, especially those that are exposed to the open an The 
international comparisons of barometers show that discrepancies 
exist between the best normals or stand irds, and that ordinary 
barometers must always be compareei with such standards at the 
temperatures and pressures for which they aic to be used 

inemometer — The wind is medsured cither by means of its 
pressuic against any obstacle or by revolving apparatus that 
gives some idea of the velocity of its movement Ihe pressure 
is supposed to interest the engineer and navigator, but the 
velocity IS the fundamental meteorological datum, in fact, 
the pressure of the wind varies with the nature of the obstacle, 
the method of exposure, the density of the air, and even the 
miss of rain carried along with it 

Pressure nncniometers date from the pendulous tablet devised 
by Sir Christojflier Wren about 1007 and such pressure plates 
continue to be used in an improved form by Russian observers 
Normal pres >nro plates are used at a few English and Continental 
stations Ihe windmill anemomclcis devised by Sehober and 
Woltmann were modified by Combes and Casella so as to make an 
exceedingly delicate instrument for laboratory use, another modifi 
cation by Richard is extensively used by French observcis In 
the early part of the 19th century Ldgcwoilh devised and Robinson 
perfected a windmill system in which hemispherical cups revolved 
around a vertical axis, and these have come into general use in both 
Europe and America Many studies have been made of the exact 
ratio between the velocity of tlie wind and the rotations of the 
Robinson anemometer The factor 3 is usually adopted and in- 
coiporatcd into the mechanism of the apparatus, but in ordinary 
circumstances this factor is entirely too large, and the recorded 
velocities are therefore too large The whirling cups do not revolve 
with any simpU relation to the velocity of the wind, even when 
this IS perfectly steady The 1 elation vanes with the dimensions 
of the cups and arms and the speed of the wmd, but especially 
wath the steadiness or gustiness of the wind Ihe exact ratio 
must always be determined experimentally for each specific type ol 
mstrument in most instruments m actual use the factor foi steady 
wind vanes between 2 ^ and 2 6 When the wmd is gusty the moment 
of inertia of tlio moving parts of the instrument necessitates an 
appreciable correction, thus, when the gust is at its height the re- 
volving parts receive an impetus that lasts after the gust has gone 
down, so that the actual velocity of the cups is too high For 
this reason, also, eompansons and studies of anemometers made in 
the irregular natural winds of a free air are unsatisfactory For 
the average natural and gusty winds at Washington, D C , and on 
Mount Washington, N H , and the small type of Robinson s 
anemometer used m the U S Wt athcr Bureau Service, Piofcssor C F 
Marvin deduced the table (see p 275) for reduction from recorded 
to true velocity 1 his table involves the moment of inertia of the 
revolving parts of the instrument and the gustiness of the winds 
at Washington, and will therefore, of course, not apply strictly to 
other types of instruments or winds, for which special studies must 
be made 

\bout 1842 a committee of the Araencan Academy of Arts and 
Sciences expenmen tally determined, for a large vancty of chimney 
caps, or cowls, or hood^ the amount of suction that produces the 
draught up a chimney, and shortly afterwards a similar committee 
made a similar investigation at Philadelphia (see Proc Amer Acad 
1 307, and Journal of Frankhn Institute, iv loi) These mvesti 
gallons showed that the open end of the chimney, acting as an 
obstacle m the wind, is covered by a layer of air moving more 
rapidly than the free air at a little distance, and that therefore 
between this layer and the aperture of the chimney there is a space 
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within which baromctiic pressure is less than in the neighbouring 
free air The draught up the chimney is due to llie pressure of the 
air at the lower end or fireplace pushing up the flue into this region 
of low pressure, quite as much as it is due to the buoyancy of the 
heated air within the flue From such experiments as these there 
has been developed the vertical suction tube anemometer, as devised 
by Fletcher in 18O7, re-in vented by Hagcmann in 1876, and intro- 
duced into England by Dines In his Meteorological Apparatus 


Marvin* s Fable for the Reduction of Velocities y given by the smalt- 
sized Robinson* s Aneniometet in gusty winds 
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and Methods (Washington, 1887) Abbe gives the theory of this 
class of anemometers and develops the following additional foims 
Iwo vcitieal tubes, whose ajx?rtures are respectively directed to the 
winduaid and the leeward, and within which are two independent 
barometers, give the means of determining the baiometrie jinssure 
plus the wind piessure and minus the wind pressuie respectively, 
so thit both the veloeity of the wind and the tiuc barometrie 
pressure can be detcimined If instead of a simple opening at the 
top of the tube we place thtre honzxmtally the eontraeted Ventun's 
tube, we obtain a maximum wind efttet, which gives an accurate 
me. isure of the wind velocity, and is the form recommended by 
Bourdon as nn improvement on that of Arson In all anemometers 
of this class the incitia of the moving parts is reduced to a minimum 
and th( measurement of rapid changes in velocity and of the maxi 
mum intensity of gusts Ixjeomes feasible On the other hand, 
these rt searches have shown how to (Xpose a barometer so that 
it shall be free from the dynamic 01 -wind effect tven m a gale 
It has only to be placed within a room or box that is connected 
with the free an by 1 tube th it ends in a pair of parallel plane 
lates When the wind blows past the end of this tube it flows 
ctween these plates m steady linear motion, and can produce 
no disturbance of pressure at the mouth of the tube if thi plates 
arc at a suitable distance apart I his condition of stable flow, as 
contrast! d with perinuient flow, was first defined by Sir William 
Ihomson (lord Kelvin) (see Phil Mag , Sept 1887) Such a pan 
of small cireulai plates can easily be applied to a tube screwed 
into the air hole at the back of any aneroid barometer, and thus 
render it independent of the infliu nee of the wind 

As to the exjxjsure of the ammometei no umfoim lailes hive 
as yet been adopted Since the wind is subject to exceedingly gieat 
disturbances by tlie obsbicles near the ground an observer who 
estimates the forc< of the wind by noticing all that goes on over 
a luge region about him has some advantage over an instrument 
that can only record the wind prevailing at one spot Ihe practice 
of the U S Weather Buieau has been to insist upon the perfectly 
free exposure of all anemometer » as high as can possibly be attained 
above buildings trees and hills ^ but, of course in such cases they 
give records for an elevated point and not for the ground these 
are therefore not precisely appropriate for use m local climatological 
studies, but are those needed for general dynamic meteorology, and 
pioper foi comparison with the isobars and the movements of the 
clouds shown on the daily weather map 

Hygrometer — Moisture floats in the atmosphere either as 
invisible vapour or as visible haze, mist and cloud The presence 
of the latter generally assures us that the air is fully saturated 
I he total amount of both visible and invisible vapour contained 
in a unit volume of cloud or mist is directly determined by 
the Schwackhofer or Svenson hygrometer, or it may be ascer- 
tained by warming a definite portion of the air and fog and 
measuring the tension of the vapour by P delmann’s apparatus 
Both these methods, however, are in practice open to many 
sources of error If only invisible aqueous vapour is present 
we may determine its amount by several methods (a) the 
chemical method, by absorbing and weighing it, {h) the dew- 
point method, by cooling the air down to the temperature 
where condensation begms, (c) Edelmann^s method, by absorbing 
the moisture chemically and measuring the change in vapour 


tension, {d) by adding vapour until the air is saturated, 
and measuring either the increased tension or the quantit) of 
evaporation, {e) the psychrometnc method, by determining the 
temperature of evaporation 

The wet bulb thermometer which is the es'^ential feature of the 
last method was used b} Baum6 in 1758 and de Saussure in 1787 
but merely as giving an index of the dryness of the air The correct 
theory of its action was elaboiated by many earlv investigators 
Ivory 1822, August 1825, Apjohn 18^4, Belli 1838, Hegnault 
1845 1 rom the last date until recent years no important progiess 

was made in our knowledge of the subject and it was supposed 
that the psv^hrometer was necessanlv crude and unsatisfactory 
but in its modern form it has become an instrument of much greater 
precision probably quite as tiusWvorthy as the dew pioint apparatus 
or other method of determining atmospheue moisture In order 
to secure this accuracy the two bulbs must be of the same size 
stylo and seiisitiveness, the wet bulb must Ixi eoveied with thin 
muslin saturated with pine watei, both theiinometers must be 
whirled or ventilated rapidly but at the definite prearranged rate 
for which the tables of reduction have been computed, and finally 
both thermometers must be carcfullv sheltered against obnoxious 
radiations In order to attain these conditions huropean observers 
tend to adopt Assmann s ventilated psychrometer out American 
observeis aaopt Arago s whirled psychrometer s( t up within an 
oidinaiy thermometer shelter By eithei method the dew point 
should be determined with an accuracy of one tenth degree C 
or tv\o tenths h As a crude appioximation we may assume 
that the lempeialine of the dew point is below the temperature 
of the wet bulb as far as that is below the diy bulb A gi eater 
accuracy ean be attained by the use of Ttirel s or Marvin's psychro 
metru tibles or Grossmans formula Hut the vapour tension 
ever ice and ovci water as measured by Marvin and by Juhlin must 
be carefully distinguished and allowed for llie Smithsonian 
Meteoiological fables (ed of 1908) and the new psychrometer 
tables b}^ J^jcrkelaiid foi temperatures below freezing (Christiania, 
1907) represent the picscnt condition of our knowledge of this 
subject Glaisher deduced empirically from a laige mass of ob 
crvations certain fietors foi computing the dew point but these 
<lo not represent the accuracy that can be attained with the whirled 
psychiometer nor aie they thoioughly satisfactory when used 
with Regnault s tables and Ihc statiomry psychiometer Especiilly 
should their use be discaided when the wet bulb is greatly depressed 
below the diy bulb and the atmosphere coricspondingly dry For 
occasional use at stations mil espcciallv foi daily use by travellers 
and exploieis nothing can exceed the convenience and accuracy 
of the sling psychrometer especially if the bulbs are protected 
from radiation by i slight covering of non conducting material, 
or even metal as was done by ( raig in i8h0-i86g for the stitions 
of the US Army Surgeon Ccneral Ihe hair hygrometer gives 
diiectly the rtlative humidity or the latio between the moisture 
in the air and that which it v\ould contain if saturated Ihe 
very best forms perform ver) \\ell for a time and arc strongly 
lecommcnded by Peinter and must be used m self recording 
apparatus for balloons and kites, they are standardized by com 
p iribon with the ventilated psychiometer which itself must be 
dependent on thi stindaid dew point apparitus 

Rain and Snow iiauge ■ — The simple instrument for catching 
and measuring the quantity of ram, snow' or hail that falls 
upon a definite horizontal area consists essentially of a vertical 
cylinder and the measuring apparatus Ihe receiving mouth 
of the cylinder is usually terminated by a cone or funnel, so that 
the water running down through the funnel and stored in the 
cylinder is protected from evaporation or other loss Ihe 
cylinder is firmly attached to the ground or building, so that 
the mouth IS held permanently at a definite altitude 

Inc sources of ciror in its use aie the spattering into it fiom the 
ground or neighbouimg objects and the loss due to the fact that 
when the wind blows against the side of the cylinder it produces 
eddies and currents that cairy away drops that would otherwise 
fall into the mouth and even (dairies out of the cylinder drops 
that have fallen into it As a consequence all the ordinary rain 
gauges catch and me isure too little rainfall The deficit increases 
with the strength of the wind and the smallness or lightness of 
the raindrops and snowflakes If we assume that the correct 
rainfall is given by a gauge whose mouth is flush with the level of 
the grounu and is surrounded by a trench wide enough to prevent 
any spatter then on the average of many years and numerous 
observations with ordinary rain gauges in western Europe and for 
the average character of the ram in that region and the average 
strength of the attending winds the deficit of rain caught by a 
ram-gauge whose mouth is i metic alxive the ground is 6 % of the 
pioper amount, if its elevation is i ft above giouncl, the deficit 
will be 3 J % I his deficit increases as the gauges are higher above 
the ground in proportion approximately to the square root of the 
altitude provided that tliey are fully exposed to the increase of 
wind that prevails at those altitudes It is evident that even for 
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altitudes of 5 or lo ft the records become appreciably discrepant 
from those obtained at the surface of the giound Ihe following 
table shows in the last column the observed ratio between the 
catches of gauges at various altitudes and those of the respective 
standards at the level of the ground Unfortunately there are no 
rccoids of the force of the wind to go with these measurements, 
but we know that in general and on the average of many years 
corresponding with those here tabulated, the velocity of the wind 
increases very nearly as the square root of the altitude Although 
this deficit with increasing altitude has been fully recognized for 
a century, yet no citoit has been made until recent years to make 
a proper coircction or to chimnate this influence of the wind at 
the mouth of the gauge Professor Joseph Henry, about 1850, 
recommended lo the observers of the bmithsonian Institution the 
use of the pit gauge ' About 1858 ho recommended a so-callcd 
shielded gauge, namely — a simple cylmdrical gauge 2 in in diameter, 
having a wide horizontal sheet of metal like the lun of an inverted 
iiat soldered to it Ihis would undoubtedly dunmish the obnoxious 
currents of air around the mouth of the gauge but the suggestion 
seems to have been overlooked by meteorologists In 1878 1 rofessor 
F E hiipher of St Missouii, constructed a much more efficient 

shield, consisting of an umbcUiform screen of wire cloth havmg 
about sixty four meshts to the square inch This shield seems to 
liave completely annulled the splashing, and to hwe bioken up 
the eddies and currents of wiml With Cipher's sluelded gauges 
at different altitudes or in different situations at the same altitude 
the rain catch becomes very nearly unifoim, but the shield is not 
especially good lor snow, which piles up on the wiie screen Since 
1885 numerous comparative observations have been made in Europe 
with the Nipher gauge and with the ' protected gauge " devised 
by Boernstein who sought to prevent injurious eddies about the 
mouth of the gauge by erecting around it at a distance of 2 or ^ ft 
an open boaid fence with its top a little higher than the mouth of 
the gauge 1 he boards or slats aie not close together, but apparently 
afford as good a protection as the shield of Professor Nipiier, and 
give good results with both snow and ram 

Altitude and Relative Catch of Rain 


Situation and Size of Gauge 


Gallic, 5-in and 8-in 
Castle ton, 5-m and 8 in 
Rotlierham, 5 in 
St Petersburg Centr U Physic il 
Observatory, 10 in 

London W estmmstor Abbey 
Emdui 

St Pettrsbuig t eiitral Physi 
cal Observatory 
York Museum 
Calcuthi Alipoi ^ Obse r v itoi y 
Woodside Walton on Thames 
Philadelphia Frankford 
Arsenal 

Sht erncss W ilei wark^ 
Whitehaven St James's 
Church 

St Petersburg ( t ntral I^ysical 
Observatory 

Pans Astronomical Observ i- 
tory 

Dublin Monkstown 
Oxfonl Ridchfic Observdtoiy 
Copenhagen Observatory 
London Wi stnunster Abbey 
Chester Leadworks 
Wolvi rhampton Waterworks 
York Mmstcr 

Boston St Botolph's Church 


In general it is now conceded by several high authonties that 
the measured rainfall must be corrected for the influence of the 
wind at the gauge, if th(. latter is not annulled by Nipher's or 
Boemstem's methods \ practicable method of measuring and 
allowing for the influence ot the wmd, without introducing any very 
hazardous hypothesis was expluned by \bbe in 1888 (sco Symonses 
'Meteorological Maganne for i88q, or the U S Monthly Weather 
^vtew for 1899) This method consists simply in establishing 
WtsiV each other several similar gauges at different heights above 
liie ground, but in otherwise similar circumstances On the 
assumption that for small elevations the diminution of the wind, 
Mrs that of the rainfall, is very nearly m proportion to the square 
root of the altitude, the difference between the records for two 
different altitudes may be made the basis of a calculation which 
gives the correebon to bo applied to the record of the lower gauge, 
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in order to obtain tlie rainfall that would have been caught if thert 
were no wind It is only when the catch of the gauge has been 
propel ly corrected for the effect of tliO wmd on the gauge that we 
obtain numbers that aie proper to serve for the purpose of deter- 
nuning the vanabon of the rainfall with altitude and locality, the 
mfluence of forests and the periodical changes of climate M^ods 
of measuring de*%v, frost, hail, sleet, glatuis and otlier forms of 
precipitabon still remain to be devised , each of these has its 
tliermodynaimc importance and must eventually enter into our 
ealculations 

It has been common to consider that the rain-gauge cannot be 
propeily used on shqis at sei, owing to the rolling and pitching of 
the vessel and the interference of m ists aaicl rigging, but if gauges 
are mounted on gimbals, so ai» to be as steady as the ordinaiy 
manner s compass, their records wall be ot great importance 
Experimental work of this sort was done by Mohn, and afterwards 
in 1882 by Professor Lrank Waldo but the most extensive inquiry 
has been that of Mi \V G Black (see Journal Manchester Gi ographical 
Socuty iSg^, vol mv which sibsfactorily demons tr ites the 
practicability and importance of the marine ram gauge 

Evaporometer — Ihe moisture in the atmosphere comes from 
the surface of the earth or ocean by evaporation, a process 
which goes on continually, rt plat mg the moisture that is pre- 
cipitated as ram, hail, snow and dew, and maintaining the 
total quantity of the moisture in the atmosphere at a very unifoi m 
figure Ihe rate of evaporation depends on the temperature, 
the dr) ness, and the vt loeity of the wind It is not so important 
to meteorologists to know where the moisture comes from as 
to know its amount in the atmosphere, and in fact no method 
has >ct been devised for determining how much moisture 
IS given up by any specific portion of the earth, or ocean, or 
forest Our evaporometers measure the quantity of mbisture 
given off by a specific surface of water, but it is so difficult to 
maintain this water under conditions the same as obtain in 
nature that no conclusions can be safely deduced as to the X( tual 
evaporation from naturd surfaces Jhe proper meteorological 
use of these evaporometers is, as integrating hygrometers, to 
give the average humidity of the air, the psy chrome ter giving 
the conditions prevailing at any moment 

Among the many forms of ev iporomcter the most corucnicnt 
IS that devised iiy Piche, winch may lx. so constructed as to be ex- 
ceedingly accuritc The Pichc evaporometer consists essentially 
of a glass tube, whose upper end is dostd hcimetically, whereas 
the lower end is covered by i honzontil disk of bibulous paper, 
which is kepi wet l>y absorption fiom the water m the tube Ys 
the water evaporates its deset nt in the tube is observed, whence 
the volume evaporated in a unit of time becomes known So long 
as the paper remains ekan, and the water is pure, the records of 
the instillment depend entirely upon the evaporating surf ice, the 
dryness of the air, and the vtlocity of the wind Careful com- 
parisons between the Piche and the various forms of absolute 
evaporometers wt re made by Piofessor I homas Russell and the 
results were published in the U ^ Monthly Weather Rivtew for 
Septemlier 1888, pp 2^5-230 By placing the Piche apparatus 
upon a large whirling maehmc he was able to show the effect of 
the wind upon the amount of evaporation This imjx^rt mt d itum 
enabled him to explain the great ditlercnLCs lecordtd by the 
apparatus established at eighteen W^xithcr Buicau stations, bised 
upon these results, he prejiarcd a table of lelative evaporation 
within thermometer shelters it all stations The actual evapora- 
bons from grounrl ind water in the sunshine may run parallel to 
these, but cinnot be accurately computed It is probable that 
Professor Russell's computations are smaller than the evaporations 
from sh illow hot lies of water in the sunshine, but larger than for 
deep bodies, hke the greit likes, and for running nvers Recent 
dalwratc studies of evaporation have betn undertaken in Egypt 
and in South Africa -but ixrhajis the most interestiag case occurs 
in southern Cahformi Here the Colorado iiver, having broken 
through its bounds, emptied itself into a gicat natural depression 
and formed the so-called ' Salton Sea," about 80 m long, 20 wide 
and 100 ft deep, before it eould be brought under control I his 
sea IS now isolated and w ill, it is hoped, dry up in eight or ten > eari> 
Meanwhile the U S Weather Bureau has established a la: go 
number of evaporation stations in and airound it, and has 
begun the study not only of the relation Ixitweem evaporation, 
wind and temperature, but of the eventual disposition of this 
evaporation throughout the atmosphere m the neigh boimhood of 
the St a jsee the Reports of Professor F H Bigelow m U S 
Monthly weather Review, 1^07-1909, as also the elaborate bibho- 
graphy of evaporation m the same volumes) Although the 
mfluence of the evaporation on local climate is scarcely appreciable 
to our hygrometne apparatus, yet it is said to bo so m the develop- 
ment and ripening and drying of the dates raised on the U S 
government expenmental " date farm a few miles north-cast of 
the Salton Sea 
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Nephoscope — The direction and apparent velocity of the 
motion of a cloud are best observed by means of the nephoscope, 
\\huh has now become a necessary item in the outfit of any 
first-class meteorological station Among the various forms 
of this mstrument are the nephodoscope of Fomioni, the marine 
nephoscope of Fineman, the simple mirror with attachments 
used by Clayton, the cloud camera of Vettin, and the alt- 
azimuths of Mohn and Lettry The most perfect form for 
use on land is that devised by Professor Marvin in 1896 for 
the U S Weather Bureau stations (see fig 2), while the 
most convement for use at sea is that devised and used 



Fig 2 — Marvin’s Nephoscope 


in 1880 by Professor Abbe on the cruise of the U S ship 
“Pensicola’^ to the West Coast of Africa, but first described 
in the report of the International Meteorological Congress 
held at Chuago in August 1893 

The construction of this mstrument is shown in figs 345 In 
using it the observer looks down upon a horizontal mirror and 
observes the reflection of the cloud By moving his e)c he bnng^ 
any cloudy point into coincidence with the reflection of t, small ‘ 
fixed spherical knob K above the mirror and keeps the images 
of the knob and the cloud cxnncidcnt as they pass from the centre 
of the mirror to its edge This Iiir of motion shows the azimuth of 
the horizontal component of the cloud s motion The course of 
the vessel is shown by the compiss card and lubber line AF seen 
below the mirror Ihc apparent angular velocity of the cloud as 
it would be if the cloud started from the zenith is obtained by 
counting the seconds that elapse between its pass<ige from the centre 
to the edge or to a small circle inscribed within the edge With 
Marvin's nephoscope two obscrveis a short distance ipart may easily 
determine the apparent altitude and azimuth and motion of any 
cloud, whence its true altitude and velocity may be computed 
But when the observer uses Abbe s manne nephoscope on a vessel 
wluch Ls itself m motion ho observes the lesultant of his own motion 
ind that of the cloud If his vessel is under his control so th it 
he may change its velocity or directum at will he easily dctci mines 
this resultant for two diflerent courses, and obtains data by which 
he IS enabled to calculate the real altitude and velocity of the cloud 
in terms of his own vekxity As the marme nephoscope can be 
used on a wagon moving rapidly ovei a smooth road or m i small 
boat on a smooth pond almost os well as on a laiger sea going vessel 
it becomes an mstrument of universal application for cloud study 
It IS also equally convenient for observing the positions of auroras 
halos, meteors and otht r special phenomena For the international 
work undertaken during the yeai 1898 the photographic camera 
established upon an alt azimuth mounting or the so called photo 
gram-metei, wis especially developed in this apparatus photo- 
graphs of the clouds are taken simultaneously at two or more 
stations, and in each case the centre of the photographic plate has 
its altitude and azimuth delcrmmed From thie centre one can 
measure on the pla<e the additional angles required in order to fix 
the altitude and a/imuth of any point that is photographed, and 
thus the dimensions of the whole visible cloud and its internal or 
differential n^iotions can be deternuned, as well as its general motion 
During the years 1896-1898 about twenty stations were occupied 
throughout the world for the purpose of determming accurately 
the altitudes and motions of every layer of cloud 

Sunshine Recorder — ^The ordinary meteorological record 
specifies the proportion of sky that appears to be covered with 
cloud, or the so-called cloudiness, usually expressed in tenths 
The observer generally confines his attention to that portion 
of the sky within sixty degrees of the zenith, and ignores the 
lower zone, since the clouds that are found therein are often 


at so great a distance from him that their record is not supposed 
to belong to his locality As the cloudiness — or its reciprocal, 
the sunshmc — is supposed to be the most important item m 
agricultural climatology, and is certainl} vci> important for 
dynamic metcorolog) , >t is usually considered desirable to obtain 
more complete records than are given b> unl> one or two 
specified hours of observation To this end apparatus for 
recording sunshine, or, rather, the effect of cloudiness, is widely 
adopted At least three forms are worth describing as being 
extensively used 

Ihe Jordan photo^aphic sunshine recorder consists of a cylindt.r 
enclosing a sheet of sensitive paper, the sun s lays penetrate through 
a small aperture, and describe a path from sunnse to sunset which 
appears on this sheet after it has been piopolv washed with the 
fixing solution Aii> interruption in this patli due to cloudiness 
or haze is of course elcirly shown, and gives at once the means of 
estimating what percentage of the day was clear and what cloudy 
Ihe modified foim of the instrument devised by IVofessor Marvin 
has bet 1 used for many years at about forty Weather Bureau staticms, 
but Che original construction is still emploved by otlui observers 
thioughout the world Ihc Stokes Campbell recorder consists of a 
globe of gliss acting as a buining-glass A sheet of pasteboard or 
a block of wood at the rear receives the record, and the extent of 
the chan mg gives a crude measure of the pci centre of full or strong 
sunshine Many of these instruments are used at stations m Gieat 
Bnt un and the British colonies I he Marvin thermometne sunshine 
recorder consists of i thermometer tul>e, having a black bulb at the 
lower end and a bright bulb at the othei 1 he excess of temperature 
in the bl ick bulb causes a thiead of mercury to move upwards and 
foi a certain standard difference of temperature of about 5® h sucli 
IS would be piodueeel by the sun shmuig through i veiy thin cloud 
or ha/e a record 1 made by an electnc current on i revolving drum 
ind simply shows when during Ihe dav sunshme of a certun inten 
sity pie \ ailed, or was prevented by cloudiness D f M inng m 
the fl s Monthly H tather licview iox 1897 described an ingenious 
combination of the lliermonieter and the photographic register of 
eloudmess which is worthy of further development Jt gives both 
the quantity of cloudiness and intensity of the sunshine on some 
aibilraiy relativ c scale 

Ihe intensity of the sunslnnc as sometimes employed in geneial 
agneultural studies, is ciudei) shown by Viollc's conjugate bulbs 
which arc thin eopper balls aliout 3 m in diameter one of them 
beinj. blackened on the outside and the other gilded Wlit n e\jx)st ei 
to the sunshine the diffeience in temperature of the two bulbs m 
Cl cases vvitli the intensity of the sunslime but as the difference is 
dependent to a considerable extent on the wind, the Violle bulbs 
hive not found wide application The Arago Davy actmometei 
e^r blight and black bulbs in vacuo, constitutes a decided improve 
ment upon fht Violle bulbs in that the vacuous space sui rounding 
Ihc theimometcis diminishes the effect of the wind Ihe physical 
thcoiy involved in tlie use of the Arago-Davy actmometer was fully 
developed by I crrel and he was able to determine the coefficient 
of absorption of tlie earth’s atmosphere and other diti thereby 
showing that this ipparatus has considerable pictcnsions to acc nrac> 
In using it as contemplated by Arago and Dav y and by Professor 
Terrel, we read simply the stationary temperature attained by the 
bright and black thermometers at any moment whcicas the best 
method in actinometiy consists in alternately shading and exposing 
any appropriate apparatus so as to determine the total effect of the 
solar radiation in one minute or some shorter unit of time, this 
method of using the Arago Davy actmometer was earnestly recom 
mended by Abbe m 188^, and in fact tried at that time, but the 
Ipparatus and lecords were unfortunately burned up 1 his so callctl 
dynamic as distinguished from the static metliod was first applied 
by Pouillet in 18^8 in using his pyrhcliometer which was the first 
apparatus and method that gave approximate measures of the 
radiant heat received from the sun In order to improve upoi 
Pouillet's w'ork more delicate apparatus has been constructed bi t 
the fundamental methods remain the same Ihus Angstro has 
ipplicd both Langley s bolometer and his own still more sensitive 
thermoelectric couple and balance nietbod, Violle uses his absolute 
actmometer cxmsisting of a most delicate thermometer within a 
polished metal sphere whose temperature is kept unifoim by thi 
Ilow of watei , while Crov a, with a thermometer within an enclosurt 
of uniform temperature claims to hav e attamed an accuracy of one 
part m a thousand Chwolson has reviewed the whole subject 
of actinomctry and has shown the greater delicacy of his own 
apparatus consisting of two thin plates alternately exposed to and 
shielded from sunshine whose differences of temperature arc 
measured by electnc methods 

As none of the absolute methods for detennmmg the solar radia 
lion m units of heat lend themselves to continuous registration it 
IS important to call attention to the poswbility of accomplishing 
this by chemical methods The best of tnese appears to be that 
devised by Marchand by the use of a device which he calls the 
Phot antitupimeter In this the action of the sunlight upon a 
solution of fernc-oxalate and chloride of iron liberates carbomc acid 
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gas, the amount of which can be measured either continuously or 
every hour, but in its present form the apparatus is alfected by 
several venous sources of error 



Fig 3 — Abbe's Marine Nephoseope Horizontal Projection of 
Mirror 

The elcctiie compensation pyrheliometer as invented by Knut 
Angstrom ( 4 »n Phys 1899) offers a simple method of determin 
ing acenritcly the quantity of radiant energy He employs two 
blackened platinum surfaces one of which receives the radiations to 



Tig 4 — Abbe s Marine Nephoseope Hoiizontal Projection of 
Compass 

be measured while the other is heated by an electric current I he 
difhrcnce of tempeiatuie between the two disks is determined by 
a thermocouple and they are supposed to receive and lose the same 
amount of energv when their temperatures are the same A Hefner 



Eio 5 — Abbe s Marine Nephoseope Vertical Section 


lamp IS used as an intermediate standard source of radiation and 
alternate observations on any other source of radiant heat give tfie 
means of determining their relation to each other By means of 
two such instruments Angstrbm secured simultaneous observations 


on the intensity of the solar radiation at two points, respectively, 
300 and 3352 mcties above sea level, and determined the amount 
of heat absorbed by the intermediate atmospheie An accuracy 
of i-iooo appears to be attainable, and this apparatus is now being 
widely used The records of igoi-1905 have already given rise to 
the belief that there is a variation in our insolation that may 
eventually be traced back to the sun s atmosphere 

Meteorograph — The numerous forms of apparatus designed 
to keep frequent or continuous register of the prevailing pressure, 
temperature, moisture, wind, rainfall, sunshine, evaporation, 
and other phenomena are instruments that belong peculiarly 
to meteorology as distinguished from laboratory physics Such 
apparatus may be broadly divided into several classes according 
as the records are obtained by the help of photography, or 
electricity, or by direct mechanical action Ihe prevailing 
tendency at present is in favour of apparatus in which the 
work of the recording pen is done by a falling weight, whose 
action IS timed and lirintcd by the making and breaking of elec Iric 
currents by the meteorological apparatus proper Ihe most 
serious detect in such instiuments, even when kept in good 
working order, is a want of sensitiveness commensurate with 
the desired openness of scale It is very important that <i 
fraction of a minute of time should be as recognizable as one^tenth 
of a degree of temperature, one thousandth of in inch cf 
barometric pressure, and velocities of one hundred miles per 
hour, as well as rapid changes in all these elements, must be 
measurable But instruments whose scales are large enough to 
ucorcl all these cjuantities are usually so sluggish as regards 
time that the comparison of the records is very unsatisfc’clory 
In order to study the relationships between tempoiary and 
fleeting phenomena, it is necessary that all instruments should 
record upon the same sheet of paper, so that the same time-scale 
will answer for all 

The instruments that respond most nearly to the general needs 
of meteorology are the vaiioiis teams of meteoiographs devised 
by Wild lor use at St Letcisburg by Spiung and 1 ness for use at 
Hamburg and Berlin, and by Marvin for Washington Ihe photo- 
griphic system 3 for pressure and tempeiatuie introduced many 
years ago at stations in Cxreat Bntain ind the Biitjsh colonies aie 
not quite aclecjuate to pitscnt needs Ihe portable apparitus 
manutaetured by Kichanl Fi6ics at Pans is m use at a very large 
number of land stations and on the ocean and by giving special 
cai e to regular control observations of time pressure and tempera 
lure, important lesults may be obtained, but m gencial the time 
scales are too small ind the unknown souices of error too uncertain, 
to warrant implicit reliance upon the rccoub 

Polanmeter — The brightness and bluencbs of the sky light, 
and especially its polarization, have been obserxed with 
increasing interest, as it seems possible from these elements to 
ascertain something with regard to the condition and amount 
of the moisture of the air With a simple Nicol’s prism held 
in the hand and turned slowly about the axis of vision one c,?n 
quickly recognize the fact that the sky light is polarized, and that 
the polarization is largely due to the air or dust lying between 
us and the c louds in the distant horizon Arago, with a more 
delicate form of polanscope, determined the existence of a so- 
called neutral region near the sun Babinet located a neutral 
point or zone about as far from the anti-sun as was Arago ’s 
from the sun itself Brewster discovered a neutral point near 
the sun and horizon, disappearing when the sun is more than 
15® above the horizon Finally, Brewster explored the sky 
suflic lently to draw lines of equal polarization, which he published 
m Johnston\ Physical AilaSy and which were confirmed by 
Zantcdeschi in 1849 Since those days far more delicate work 
has been done— first by Bosanquet of Oxford, afterwards by 
Prof E C Pickering of Harvard University and Prof A W 
Wright of Yale University A later contribution to the subject 
IS by Jensen (see Met Zeit for Oct -Dec 1899), who has 
observed the brightness 4;is well as the polarization, and thus 
completed the data necessary for testing the various physical 
theories that have been proposed for the explanation of this 
phenomenon We owe to Tyndall the discovery that when 
cl beam of white light penetrates a mass of fine aqueous mist 
the lattei sends off at right nglcs a delicate blue light, which 
IS almost wholly poLarized in a plane at right angles to the plane 
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of reflection As the particles of mist grow larger, the blue 
light becomes whiter and the polarization disappears The 
original vapour particles are undoubtedly so small as to be 
comparable in si/e with a fraction of the wave-length of ordinary 
light, and Rayleigh was able to show that molccuhr as well 
as minute particles must have a powei of selection, and that 
the diffused sky light comes to us by selective reflection On 
this basis we should expect that m the driest air it gu at heights, 
where the temperature is low and condensation has but just 
begun, and the dust particles ere larc, there would occui the 
smallest aqueous partides reflc*cting light of the feeblest 
intensity but the largest percentage of polaiization Rayleigh 
has shown that it is quite possible that the UiOlec ulc^s of oxygen 
and nitrogen constituting the atmosphere may aLo exercise 
a diffuse selective reflection, and contribute to the brightness 
md polaiization that arc mainly due to aqueous vapouis 
(Sc-e Sky ) 

We thus see the theoretical impcntance of adding photometry 
ind poHnmelry to the woik of a metcorolo leal observatory 11 k 
appaiatus to be used m this connexion will vary somewhat with 
the exact character of the observations to be made Ihe most 
extensive researches that have yet been (airied out in tliLS line with 
a meteorologie il applieition in view ire those of Jensen Crova 
Coinu Pickenng Kimball Kichols and especially Rubeiison who 
in fact recommended that polanmclry anti phoiomctiy should go 
hand m hand In order to measure the position of the plane of 
polarization the Arago polaiiscope may be used but in order to 
me isure the pcicentage of polaiized h/nt, Mascart s modilieition 
of the Savart is better In ordci to me isure the gcneril biightncs^ 
of a spot in the sky, Jensen his used i slight modifit ition of the 
Weber photometer and in fact Wcbei himself li is applied the same 
method to the measurement of the daylight Ihe complete work 
of Jensen was published iii the SckvifUn of the Scientific Association 
of Schleswig Holstein in 1^99, and like the memoir published by 
Rubenson m iSOj it gives the meteorological conditions in full as 
a bisis for the investigation of the connexion between sky light and 
the moisture in the atino phe re In his work during I9 oC>~I 9Q9 with 
Angstiom s pyrhehometer Mr A H Kimball of Washington has 
advantageously used the Pickering pol inmeter and has shown that 
the transparency of the air and the pol irization of light go hand in 
hand 

Cyanometer — The cyanometer devised by Arago to measure 
the blueness of the sky consisted of sn aibitrary scale of bluets 
on a strip of porcelain, with which one could compare the blue 
of the sky This comparison, however, is open to many *.ul> 
jcctive errors A more satisfactory apparxtus is ZoIIner’s 
photometer, or some equivalent, in which a patch of white 
surface is illuminated by any particular tint or combination 
that may be desired In fact, Maxwell’s colour-box admits 
ol ready application to the analysis of sky light, and reveals 
at once the proportions of red, yellow, and blue that may be 
contained therein 

Dust-counter —The importance of observing the dustiness 
of the atmosphere has been especially rc ihzed since the invention 
and use of various forms of apparatus for counting the number 
of particles of dust m a small volume of air Ihcse inventions 
are due to Mr John Aitken, of Edinbuigh 

The latest foim of his apparitus is the very convenient pocket 
dust counter " In this the air contained m a ^mall receiver is 
lendeied dustless by repeated expansions, the cooling due to expan 
Sion f 01 CCS the vapour to condense upon the dust, which becoming 
heavy falls to the bottom so that m a short time all is rcmovecl 
A small slop cock is now turned so as to allow a definite small 
quantity of air to enter and mix with the dustless an in the receiver 
Ihe dusty and the dustless airs are now thoroughly mixed and 
igain the whole quantity within the receiver is expanded and the 
dust nuclei fall down by the condensation of vajiour upon them 
Assuming that every paitiele of dust is lepiescntcd by a minute 
droplet of water, wc h ivc but to count the latter this is easily done 
by causing all the drops to fall upon a polished plate of black glass 
which IS divided into small squares by fine lines ruled with a diamond 
point Usually each of these squares represents a small fraction 
of a cubic centimetre of air, thus in one case the number of fog 
particles averaged 2 6 per sciuare millimetre of the glass plate and 
as the multiplying factor was too this correspondeci to 260 particles 
of dust in a cubic centimetre of air The cleanest air has been found 
in the West Highlands of Scotland, where 16 particles per cubic 
centimetre was once recorded as the minimum while 7600 was the 
maximum On the Ri^i Kulm 111 Switzerland, the cleanest iir 
gave 210 and the dustiest 16 500 On comparing the records of 
the dust counter with the record of the apparent state of the air 


Mr Aitkcn found that 500 particles per cubic cent metre correspondetl 
to clear air ind 1900 to a thick haze in which distant mountain 
tops were hidden In the cities the particles of soot and effluvia 
of all kinds act as dust and both in London and Pans the numbers 
ran as high is 80 1 1() 150 and 210 thousand per cubic centimetre 

Electrical Apparatus — The clei trical phenomena of the atmo- 
sphere undoubtedly belong to mctixirology, and yet the methods 
of observation have been so unsatisfactory and the difiieulty 
of interpreting the results has been so Imfliing that regular 
observ^ations in cle^tru ity are onlv c irried out at a very few 
meteorological instituticms A generd summary of our know- 
ledge of the subject was prepared by J Elster and H Geitel 
for the International Congress held at Chicago in 1893, 

^mce that d ite the methods and apparatus of observation 
have received important modifications 

In gcncjal the water diopping collector of Lord Kelvin, arranged 
for eonlinuous record by Mascart continues to be the bt st apparatus 
for continuous observation at any locality, and a portable form of 
this same apparatus is used by cxplorcis and m special serits of local 
obseiv alions In order to exploie the upper air tlie kite continues to 
be us( d as was done bv A J McAdie for the Weather Bureau m 1885 
and bv Weber at Kiel in 1889 Ihe diflcrence of potential between 
the iippci ind lower end of i long vertical viire hanging from a 
balloon li is been measured up to ct nsulerable altitudes by Elster 
and Tuna In gcnei il it is known that negative electricity must 
be present in the upper stiala just as it is in the earth while the 
1 itervening layer of air is positively elcetiified The explanation of 
the origin of this condition of affairs i^ given in the recent resc irehcs 
of Sii J [ 1 hornson (PA// Mag Dec 1899) and his interpretation 



Tie 0 — Marvin-Hargravc Kite, with Meteorograph in position 


IS almost identical with that nov recognized by Ulster (see Fart stual 
Magnetism Jan 1900 iv 213) According to these results if 
positive and ncgativ e 10ns exist in thv. upper stiata and are earned 
up with the ascending masses of moist air then the condensation 
of the moisture must begin first on the negative 10ns which are 
brought down eventually to the earth's surface, thus the earth 
receives its negative charge from the atmosphere leaving a positive 
ehaige or an excels of positive ions in the middle air (See C C 
Simpson, Atmospheric Electricity, ' Monthly Weather Review, Jan 
1906 p 16 ) 

The observations of atmospheric electricity consist essentially in 
determining the amount and charactei of the difference of potcnti il 
between two points not very far distant from each other as for 
instinec the end of the pipe from which the water drops are dis 
chaigfd and the nearest point of the earth or buildings resting on 
the earth Ihe record may have only an extremely local value 
thus the invcstij. itions of Professor John I row bridge of Harvard 
University, made in conjunction with the U b Weather Bureau in 
1882-1885 show that the differences vary so much with the winds the 
time of day and the situation of the water dropper that the mere 
comparison of lecords gives no coriect idea of the geneial electneal 
relationships It has been suggested that possibly daily telegrams 
of electric conditions and daily maps of cquipotcntial curves over the 
Noith Ameiican continent vvoulef be of help in the forecasting of 
storms but it is shown to be useless to attempt any such system 
until some uniform normal exposure can be elevised Indeed it h is 
not yet been shown that atmospheric electricity is of importance m 
dynamic meteorology (See Atmospheric Elfctricity ) 

Aerial Research — The exploration of the upper atmosphere is 
to be regarded as the most important field of research at the 
Kttea time, the kite and the balloon enable ob- 

servers and apparatus to be carried to considerable 
heights, though by no means so far as is desirable The kite 
was first used in meteorological work by Alexander Wilson 
at or near Glasgow in 1749, and has since then been frequently 
used by English observers It was used m 1867 by Abbe in 
studying the winds under i thundercloud, and in 1877 in 
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studying the depth of the oce^n breeze on the coast of New 
Jerbe>, but the later revival ot interest m the subject 

dates from the work done 
m England in 18S2 by 
E D Archibald, who used 
the Kite to c iiTy up aneino- 
meters to very considerable 
heights, and thereby deter- 
mined the relative move- 
ment of the air in the free 
atmospheie In 1883 Alex- 
ander McAdie used the kite 
in his studies of xtmosphenc 
elcctridty, Piofessor Cleve- 
land Abbe proposed to use 
it for a complete explora- 
tion as to temperature, 
moisture and wind, but 
W A Eddy of New York 
first for( ed its varied capa- 
bilities upon public atten- 
tion, and accepted the 
suggestion of Professor 
Cleveland Abbe to employ 
it for meteorological work 
Having flown his kites 
at the Blue Hill Observatory, and having earned up with 
them the self-registering apparatus devised b> Mr Ferguson, 
Eddy left the fuither prosecution of this work to Mr Rotch, 
who has made this a prominent feature of the work at his 
observatory, having carried up meteorogi aphs to the height 
of 15 000 feet by means of a series oi kites flying in tandem 
Ihe officials of the US Weather Bureau have developed the 
admirable cellular kite, invented by Hargrave of Australu, 
and Professor Marvin’s works on the theoiy and construction 
of this form are well known 



Fig 7 — Marvjn Kite Reel for hand 
power 


I in general appearance of the Marvin or Weather Bureau kite 
his Iceland other apparatus that go with it, and his meteorograph 
are shown in figs 678 The size ordinarily used carries about 
68 sq ft of 9 upportiiu< surface of musUn tightly stretched on a 
ludit wooden frame The line rinde of the best steel piano wiic is 
wound and unwound from a reel which keeps an automatic recoid 



Fig 8 — Marvin Kite Meteorograph 


of the intensity and direction of the pull The reehng in and out 
ma> be done b> hand but ordmarfly demands a small gas engine 
The obscivt r at the reel makes frequent records of the temperature 
pressure and wind the apparent angular elevation of the kite and 
the length of wire that is played out At the kite itself the Marvin 
meteorogi aph keeps a continuous record of the pressure tempera- 


ture, humidity and velocity of the wind The meteorograph with 
lib aluminium ease, weighs about two pounds and is so securely 
lashed behmd the front cell of the kite that no accident has ever 
happened to one although the kites sometimes break loose and settle 
to the ground m a broken country many miles away from the reel 
On four occasions the line has been coini)lctely destroyed b> sUght 
discharges of lightning, but m no eisc has the kite the observer or 
the reel been injured thereby Of course such lightning is preceded 
by numerous rapidly increasmg sparks of dtctricity from Inc lower 
end of the wire which wain the obsciver of danger Duiing the 
SIX months from May to October 1898, seventeen kite stations were 
maintained by the U S Weather Buicau in the region of the lakes 
the Upper Mississippi and the Lower Missouri valleys m order to 
obtain aata for the more thorough study of atmospheric conditions 
over this paiticular part of the country During these months 1217 
ascents weie made and as no great height was attempted they were 
mostly under 7000 or 8000 feet Theie was thus obtained a Hr^e 
amount of information relating to the air within a mile of the earth's 
surface The general gradients of temperature, which were promptly 
deduced and published by H C l^rankenfield in 1899 m a bulletin of 
the Weather Buieau gave for the fiist time in the Instory of 
meteorology trustworthy observations of air temperatures m the 
free atmospheie m numbers sufheient to indicate the normal 
condition of the air 

I he kite and meteorograph have now been adopted for use by all 
meteorologists Ihe highest flight seems to be that of the 3rd of 
October 1907 at Mt Weather in Virginia, when 23 no ft above 
sea level or 21 385 ft above the reel was attained by the use of 
37 300 ft of wire and 8 kites tandem 

The balloon was used for the sc lentific exploration of the 
atmosphere quite freely dunng the rqth century The first 
important voyages were those of Gay-Lussac and Baiiooa 
Biot at Pans in August and September of 1804 
Ihe next important ascent was that of Bixio and Barral in 
1850 at Pans The most remarkable high ascents have been 
those of James Ghisher, 2nd of September 1862, and Berson 
at Berlin in 1889, on both of these occasions the aeronauts 
attained altitudes of from 30,000 to 35 000 feet Systematic 
ascents at many points in Europe simultaneously on pre-arranged 
dates were made during the years 1895 ^^99; 
development of a general international system of aseeasion on 
pre-arranged days of the year that is now a very important 
feature m the study of the atmosphere 



Fig 9 - Chart of Isotherms in Free Air above Trappes 

This diagram shows the height at which the isoUierms of 
o'*, —25®, —10°, —50'* C were encountered on the respective dates 
Below the giound-hne are given both the dates and the tempera- 
tures of the air obseived at the ground when the balloon started 
on each ascent Theisotheims of —40° and —50'’ are not given for 
cei'tam ascents, because in these the balloon did not rise high 
enough to encounter those temperatures 

Owing to the great risk of human life m these high ascents, and 
especially to the fact that we desire records from still greater heights, 
erforts have been made to devise self recordmg apparatus that may 
be sent up alone to the greatest heights attainable by free hydrogen 
balloons carrying the least |>ossible amount of ballast The pioneer 
in this new field of work was L6on Tcisserenc de Bort ox Pans 
As these ascensions are made with great velocity and therefore as 
nearly vertical as possible he called them ‘ soundings,** because 
of their analogy to the manner's usage at sea and his balloon is 
called a sounding balloon " The balloons of silk collapse, those of 
mdia rubber explode, and descend about as rapidly as they ascended 
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Such, balloon soundings have been made not only individually but, 
by pre-arranged system, simultaneously in combination with the 
ascent of free-manned balloons above referred to , and at some places 
kites have been simultaneously used in order to obtain records for 
the lower atmosphere The first experiments in simultaneous work 
were made m 1096 and 1897, when ascents were made at eight or 
more points in h ranee Germany and Russia These expenmen ts 
and the discussions to which they gave nse have emphasized the 
importance of increasing the sensitiveness of the self-recording 
apparatus and as fai as practicable the rapidity of the ventilation 
of the thermometers, and of providing more perfect protection 
against radiation from the sun or to the sky ft is beheved that 
accurate records may be attained up to at least ^o 000 metres, but 
as yet only 26,000 has been attamca, and the records brought back 
arc still under consideiable criticism on account ot instrumental 
(iefects In general the wmd that supports a kite also furnishes 
sufficient ventilation for the thermometer, but in the case of the 
sounding balloon which as soon as its rapid rate of ascent diminishes 
floats along horizontally in the full sunshine, a strong artihcial 
ventilation must be provided Moreover, the sluggishness of the 
best thermometers is such that during the rapid rise the records 
of tempeiature that arc being made at any moment really belong 
to some altitude considerably below the balloon and a most critical 
interpretation of the records is required Notwithst Hiding all 
cnticisms, however, the balloon work in all localities agrtes in showing 
the existence of a region above the 10 000 metre level, where tcmpeia 
tures cease to dimmish rapidly, and may even become stationai) 

III — Physical and Theoretical Meteorology 
The ultimate aim of those who are devoted to any branch 
of science is to penetrate beyond the phenomena observed on 
the surface to their ultimate causes, and to reduce the whole 
complex of observations and empirical rules based upon limited 
experiences to a simple deductive system of mei hanics m whu h 
the phenomena observed shall be shown to flow n iturally from 
the few simple laws that underlie the structure of the universe 
A correct “ theoria ” or physical and logical argumentation 
deducing from pi unary laws all the phenomena constitutes 
the noblest achievement of man in sc lence It is by such works 
that Newton and Laplac c distinguished themselves in astronomy 
The development of the tiue physical and mechanical theories 
of atmospheric phenomena has made great progress, but is still 
inferior in completeness to astronomical work, owing to the 
great complexity of the meteorological problems The optical 
and the thermal phenomena have been very satisfactorily 
elucidated, the electrical phenomena promise to become clear, 
but the phenomena of motion or aerodynamics have only been 
elucidated to a limited extent We must, however, introduce 
the reader to some of the works that have been published on 
the subject, in the hope that thereby he will himself be persuaded 
to further stuely and stimulated to contribute to our knowledge 
Between the years 1S53 and 18O1 Professor William Feriel pub- 
lished in Gould' b AsUonomteal Journal, Runkle's Mathematical 
Monthly, and the Amernan Journal of Science several treatises on 
the motions of solids and fluids relative to the earth s surface His 
work rcsultecl in the elucidation of the problems of the atmosphere, 
and 111 ingenious ways, applicable approximately to such complex 
casts, and analytically equivalent to the arithmetical method of 
quadratures or the graphic methods of geometry, he deduced im- 
j)ortant relations between the density of the air, the barometric 
pressure, and the attending winds His essays seemed to show that 
it might be jiossible to treat the complex problems of meteorology 
logically and deductively by analytical, numerical and graphic 
processes, and his memoirs wtie the first in which observed avciage 
meteorological conditions were jiropcrly co-ordinated with the 
fundamental formulae of mechanics A beautiful memoir on the 
steady motions of the atmosphere was published in i8b8 m the 
Astronomische Nachrichten by Professor Adolph Erman, and is 
now reprinted 111 vol 11 of Abbe s Mechanics of the Earth's Atmosphere 
Pspy's, Coffin's, Heniy's and FerrcTs ideas were made the basis of 
the system of daily weather predictions published by the present 
wnter in 1809 in the Daily Weather Bulletin of the Cincinnati 
Observatory Subsequently this work was taken up by the govern- 
ment, and greatly enlirgcd during 1871-1891 by the chief signal 
olhceis of the army, and after 1891 by the chiefs of the U S Weather 
Bureau FerreTs writings first attracted the attention of European 
meteorologists in consequence of reviews published by Hann in the 
/eitschnft of the Austrian Meteorological Society in January 1875, 
but especially after they had been reprinted in a convenient form 
by the U S Signal Office as “ Bulletin No VIII ” In 1881 Ferrel, 
after finishing his works on the tides for the U S Coast and Geodetic 
Survey, began a new and extensive senes of meteorological con- 
tributions, three of which were published by the U S Coast Survey 
and the rest by the Signal Office Stimulated by the urgent needs 


of the modern weather bureaus throughout the world, and by the 
beauty of the mathematical problems presented, numerous mathe- 
maticians have lately taken up the study of the earth's atmosphere, 
so that the literature of the suDject iS now far more extensive than 
IS generally supposed, including memoirs by Helmholtz, Ke|vin, 
Bjerknes and other famous men 

In addition to the purely mechanical problems, the numerous 
physical problems have also been carefully treated, both expen- 
mentally and mathematically The problems of radiation have 
been elucidated W Langley, Hutchins, Angstrdm, Paschen, Violle, 
Maurer, Crova, Chwolson, Very, Homm, lamura, Irabort and 
Coblendz The thermodynamic prohlc ms have been especially 
developed by Kelvin, Hertz, von Bezold, Ferrel, Brilloum, Iseuhoff, 
Bigelow and Margules The physical problems involved in the 
formation of ram-drops have been studitd by an optical method 
by Carl Barus, and with brilliant success, from an eleetncal point 
of view, by C T R Wilson and Sir J J Ihomson at the Cavendish 
Laboratory, Cambridge England 

In a complete study of the mechanics of the eailh's atmosphere 
we naturally begin by expressing in simple analytic formulae all 
the vaiious conditions and laws according to which every particle 
of the iir must move Some of these conditions are local, depending 
upon the resistances at vanoiis points of the earth's surface others 
are of the nature of discontinuous functions, as, for instance, when 
the ascent ot moist air above a certain level suddenly gives nse to 
condensation and clouds, to the evolution of latent heat, to the 
precipitation of ram, to the shading of the air and the ground below 
the clouds, and to the sudden interception of all the solar heat at 
the upper surface of the cloud It seems, therefore, incredible that 
the J loblems of the atmosphere can ever be resolved by purely 
an ilytical methods, there must be devised combinations of numencal 
and graphical, and possibly even mechanical methods to reproduce 
the conditions and give us spteial solutions adapted to particular 
cases But even these special methotls can only be perfected in 

E propoition as we attain approximate solutions of the simpler 
roblems, and it is in this preliminary work that a good beginning 
as already been made 

The present state of theoretical physical and mechanical 
meteorolog> cannot he fully picsentcd m non-technical English 
text It IS necessary to employ algebraic formulae, or numerical 
tables, or giaphic diagrams, the former being certainly the least 
cumbersome and the most generally available The uniform 
system of notation devised by Professor F H Bigelow, and a 
very complete summary of the formulae of physical meteorology 
expressing the results of many recent students will be found 
in chapteis x and xi of his Report on the International 
Cloud Observations, published as vol 11 of the annual report 
of the chief of the U S Weather Bureau for 1898-1899 
The fundamental laws to which the atmosphere is subject 
are as follow — 

A 1 he Equation of Elastic Pressure — The pressure shown and 
mc«isurcd by the barometer is an clastic pressure acting in all direc- 
tions equally at the point where it is measured By virtue of this 
clistic pressure a unit volume of air will expand in all directions if 
not ngidly enclosed, but will cool m so doing On the other hand, 
if forcibly compressed within smaller dimensions, it will become 
warmer For a given temperature and pressure a unit volume of 
air of a prescribed chemical constitution will have a prescribed 
definite weight I he general relations between absolute temper- 
ature, pressure and volume arc expressed by the formula 

/>t;=-Rr, (i) 

where T expi esses the absolute tempera tuie, p the elastic pressure, 
V the volume, and R is a constant which differs for each gas, being 
29 271 ^ for oidinary pure dry air and 47 oOo for pure aqueous 
vapour, if we use as fundajnental units the kilogram, metre and 
centigrade degree This equation is sometimes called the law of 
Boyle and Charles, or of C ay-I ussac and Marriotte, and it is also 
known as the equation of condition for true gases, meaning thereby 
that it expresses the fact that the ideal gas would change its volume 
directly in proportion to its absolute temperature and inversely 
in propoition to its elastic pressure All gases depart fiom this law 
in proportion as they approach the vaporous condition on the one 
hand, which is brought aliout by great pressure and low temperature, 
or the ultra gaseous condition on the other hand, which obtains 
under high temperatures and low pressures The more accurate 
law of Van der Waals would complicate our problems too much 
In place of the absolute temperature 1 wc may substitute the 
expression 273® C x (i -f- o /), where a is the coefficient of volu- 
metric expansion of the gas for a unit degree of temperature = o 00367 
and t IS the temperature expressed on the centigrade scale 

B Hypsometric Conditions — I he pressure of the atmosphere at 
any place depends primarily on the weight of the superincumbent 
mass of air, and therefore diminishes as we ascend to greater heights 
If the air is m motion, that and other considerations come in to 
affect the pressure but if the air is quiet relative to the earth's 
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surface, then the pressure at any altitude is expressed by the so called 
barometric or hypsometric formula 

P “/?. - (2) 

where o’ is the density and g the apparent gravity for each layer of 
air whose vertical thickness is elk Ihc integral of tins formula 
depends upon the vertical distribution of temperature, and moisture, 
and gravity, but under the simplest possible assumptions as to 
these vertical gradients, the following formula was deduced by 
Laplace and is generally known as his hypsometric formula — 

k •^ho = 18400(1 -j- o 00367/) -f- o 378 ® 002b cos Zip) 

In this formula / is the average U niperaturc, e the average vapour 
tension of the layer of air, p the barometric pressure at the top of 
the layer, po the pressure at the bottom, tlic latitude of the station. 
h the elevation above sea level of the lower limit of the stratum and 
h that of the upper limit IIjl modifications which this formula 
needs in order to adapt it to other hypotheses representing more 
nearly the actual distribution of temperature, moisture and gravity, 
have been elaborately investigated by Angot m a memoir published 
in 1899 m Part I of the Memoirs of the Centrxl Meteorological 
Bureau of France for the year 1896 Angot, Hergesell and R)?kat- 
cheff have also shown that for hypsometric work of any pretensions 
to accuracy it is simplest and best to use Laplace s formula for 
successive thin strata of air, and add togethci the individual rt suits, 
rather than attempt a more complex single formula for the whole 
stratum yet the latter seems to be essential lor work in aeio- 
dynamics 

C Tfisrmodynamic Relations — 1 he temperature of the air is due 
to the quantity of molecular energy that is present in the form of 
heat, but usually there is also present a quantity of molecular energy 
that IS spoken of as latent heat This laUnt heat is said to do 
internal work, such as melting ice or boiling water, while the sensible 
heat does extcinal work, such as expanding and pushing m all 
directions Ihcse molecular energies can be transformed into each 
other over and over again witliout appreciable loss, and this power 
of transformation 13 expressed by the vaiious equations of tlieimo- 
dynanucs, of which the fundamental one for our purpose is 

dQ =s Cxdt -4- hpdv “ Qtdi ART dvjv (3) 

Ihis equation expresses the fact that when a quantity of heat 
measuicd in calorics, dQ^ is ad<lcd to or taken from a mass of <lry air, 
there may result both a change of teinpcrature, dty corresponding 
to one portion ot the heat, and a quantity of external work 

corresponding to the remaining portion of the heat (kpdv) It 
usually happens tliat the quantity of h( it in a given mass of an 
does not remain the same for any length of time it is diminished 
by radiation or is increased by absorption and a ccilain quantity 
IS lost when rain, snow or hail drops down from the air, while 
a quantity is added to the atmosphtre wlitn moistuie eviporatis 
and mixes with the dry air is invisibh vapour, even the passage 
of rain-diops down through a lower layer altcis the thcimil con 
ditions appreciably The changes due to increase and diminution 
of moisture are usually small as compared with the great gam 
due to absorption and convection of solar heat or with the 
loss by radiation If these losses and gams are to be taken 
account of, then the quantity dQ in the above equation is finite 
and important On the other hand, in some cases atmospheric 
processes go on so rapidly or under such peculiar circumstances 
— for instance, in the interior of a dona— that the change in 
the quantity of heat may be considered as temporanly negligible 
In these eases dQ is zero the changes in temperature balance thi. 
changes in external work, and the tlicrmal process is said to be 
adiabatic 

D The Condition 0/ ConiinuUv — ^\’hen a mass of liquid or gas 
goes through several motions and changes without being disruptetl 
or otherwise broken into smaller portions, and without the formation 
of either local condensations into solid or liquid masses or of bubbles 
and vacuous spaces in its mtenor, and when all the changes that 
go on proceed by gradual continuous processes as to time, then the 
mass of the fluid is subject to the law of continuity as to mass, and 
the motion of the fluid is continuous as to velocity These condi- 
tions are assumed in elementary hydrodynamics, and are implied 
in the process of integration, and m the equation of continuity 

where p is the density, / is the time, and d the ordinary symbol for 
partial diflforentiation But the fact is that meteorologists have 
to deal entirely with discontinuous external forces such as insolation 
ceasing at sunset and renewed daily radiitions of heat changing 
abruptly with land and ocean and cloudiness and snow covering, 
discontinuous boundary conditions and resistances at the earth's 
surface altering at every change from mountains to plains, dis- 
continuous masses changing with additions and abstractions of 
moisture ram and snow — adl which lead to discontinuous vortex 
motions and overturmngs and rearrangements of the atmosphenc 
strata. The only factors that arc continuous for any length of time 


or extent of area are the rotation of the earth and the attraction 
of gravitation In the presence of such difficulties as these we must 
at present confine ourselves to the solution of very special local 
definite problems or to the general statistical problems of our 
atmosphere 

A Conditions to Energy and MoHon — When the total quantity 
of heat, both latent and sensible, remains constant or changes 
in a continuous manner, and when the motions are continuous, 
the mechanical and tliermal processes are expressible by ordinary 
differentials and integrals Motions of fluids mvolve both energy 
and mertia, and are subject to conditions expiessed by the following 
equations of hydrodynamics — 

a Equations of energy Let the kmetic energy be T, the 
}x>tential energy V, tJie intrinsic energy W /, m, be cosines of 
the angle between the pressure p and S the inwardly directed normal 
to the boundary surface Then will 

— — y" fp(lu ^v-\-nv)dS (5) 

h Equations of accckrition and inertia Let P be the potential 
of the external forces acting on a unit mass of the atmosphere, /a be 
the coeificient of viscosity or internal friction ihen wul 
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Appioximale Assumptions and boluttons • — After introducing into 
the preceding system of fundamental equations (i-O) the actual 
comii lions as accuritely as they arc known relative to giavity, solar 
ladiation, the rotation of the earth, the viscosity of the an its mass 
or inertia, its absoiption and radiation of heat, its viriable content 
ot moisture, the precipitation of rain and cloud, the mutual inter 
conversions of latent and sensible huit, a special ditficully occurs 
when we atUmpt to integrate these equations, because wc ha^e still 
to express analytically the initial conditions of the atmosphere as 
to piessure and temper iture, and its boundaiy conditions as between 
the rough eaith surface on its lower side and the unknown outward 
surface on its upper side As thi tiue earths suiface ( xunut be 
represented by any simple algcbrue formula, it is custom iiy to 
assume that it is a uniform sphere, neglecting at least partially, if 
not wholly, the spheroidal shajic We may first assume that there 
is no faction between the caith and the nr, but must afterwards 
make allowance for its mfluenct Ihirdly, wc assume that the 
action of the earth s surf ice to heat the ur and to throw moisture 
by evaporation into the atmosphere is perfectly uniform Finally 
m many cases we go so far as to assume that the itmosphere is an 
incompressible raie liquid having a uniform density and a uniform 
depth of about 8000 metres, coi responding to the average stindard 
dtnsity of dry air under a pressure of 760 millimetres xnd a temuer 
aturc of o® C Even under these simplifications the analytic uilli- 
cultics have been loo great to admit of rigorous solutions, except 
in a few of the simplest cases 

The treatment ot atraosphe 1 ic problems by Ferrcl was followed by 
an equally ingenious mathematical treatment by Professors Guldbeig 
and Mohn, of Chnstiama, in two papers published by them in 1876 
and 1880 respectively These authors, like FerreJ, tieat isolateil 
portions of the atmosphere and obtain special solutions, which, 
howevei , have not the generality that must eventually be deinandecl 
in a ngoious and general discussion of the atmosphere movements 
Elegant mathematical solutions of our problems were first given in 
1882 by Oberbeck, of the university of Halle, in the Ann Phys xvii 
128 13ut even Oberbeck s solutions are obtained under various 
simplifying assumptions that restrict their satisfactory ajiplication 
to the daily weather conditions Obcrbeck's first memoir treats 
of the mechanics of stationary cyclonic movements Assuming 
that the isobars are concentric circles, and that in the outer |x>rtion 
of a cyclone the air has only horizontal movements, while in the 
inner portion it has only vertical movements, he solves Ins system 
of equations for the inner and outer regions of the cyclone separately 
He shows that in general the pressure increases on all sides out 
wards from the centre the gradient also increases from the centre 
outwards to the limit of tlie inner reguin, whence it diminishes in the 
outer region and at a great distance becomes inappreciable In both 
legions the paths of the wind are curved lines, logarithmic spirals, 
which cut the isobars or the radial gradient everywhere at the same 
angle, therefore the movement of the air can be considered as a 
spiral inflow from aU sides towards tlie centre But the angle 
between the wind and the gradient follows diflerent laws in the outer 
and inner regions, depending in the former on the rotation of the 
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earth and the friction, but m the latter also on the intensity of the 
ascending current of air Xu pissing from the outer to the inner 
surface the wind experiences a sudden change of ingle, so that the 
directions of the winds an not continuous, ilthough the movement 
and the barometric pressures are assumed to be continuous This 
latter peculiarity does not occur in nature, and is undoubtedly an 
analytical result peculiar to Oberbeck's methoil of treating the 
fundamental equations 

All improvement in the mathematical analysis was introduced 
by Dr F Pockels of Gottingen in a memoir pubhshed in the Met 
Zett , 1893, pp 9-19 He deduces equations showing the continuous 
changes of temperature, pressure, gradient, wind direction, and 
velocity from the centre of the cyclone to the outer edge of the anti- 
cyclone, or, more propcily, the pen cyclone these, therefore, may 
reasonably be supposed to have their counterparts in nature Such 
malhcm itical solutions, howevei, are based upon the assumption 
that wc are dealing with a comparalivtly small portion of the earth s 
surface, which may be considered as a plane having a uniform diurnal 
lotation and a uniform coefficient of tnction Moreover, the move- 
ments in the cyclones and anti-cycloncs are assumed to lx steady 
ind permanent by reason of the perfect balance of all the forces 
involved therein Of course these conditions arc not exactly 
fulfilled, but in general Pockels shows that ius theoretical results 
agree fairly well with the observed conditions as to wind and pressure 
He computes the actual distribution of these elements under the 
assumption that tile centre of the anti cyclone is at latitude 55 5, 
md that the coefficient of friction is o 00008, whereas vLSCOsity 
propel would require only o 0002 An elegant mathematical pre- 
sentation of these studies in cyclonic motion is given by W Wien, 
Lehvbuch der Hydvodynamtk (Leipzig, 1900) 

Notwithstanding the fact that these difhcult mathematical 
investigations still lead us to unsatisfactory results, they are yet 
eminently instructive as showing the methods of mteraction of the 
various forces involved in the motions of the atmosphere We 
must therefore mention the interesting attack made by Oberbeck 
upon the problem of the general circulation of the atmosphere 
His memoir on this subject was pubhsliod in the Sitzungsbenchte 
of the Academy of Sciences at Berlin m 1888 The fundamental 
assumption in this memoir implies that there is a general and simple 
system of cuciilahon between the equatorial and the polar legious, 
but the eventual solution of the pioblem leads Obcibcck to two 
independent systems of winds, an upper and a lowtr without any 
well defined connexion at the polar and cquatonal ends of these 
two cuinnts, so th it after all they are not ngorously re-entrant 
Among the hypothf ses introduced in the course of his mathematical 
work, the most important, and perhaps the one most open to objec 
tion, IS that the distribution of temperature throughout the atmo- 
sphen in both the upper and lower strata can be represented by 
the equation I — Al- B(i — 3 cos^ 0) Undoubtedly this equa- 
tion rejircsents observations in the lower strata near the surface of 
the earth, but the constants that enter into it, if not the form itself, 
must be changed for the upper strata The solution ariived at by 
Oberbeck gives the following equations representing the components 
of the movement of the atmosphere toward the zenith V, toward 
the north N, and toward the east O — 

V = C (i — 3 cos^ 0 ) f(r 

N — — 6 C Cos 0 Sin 0 <p <r 

O — D [sm 0 (l — 3 cos^ 0 ) gff 6 cos^ 0 y(r] 

In accordance with these equations he deduces the general circu- 
1 ition of the atmosphere as follows In the lower cm rent the air 
Hows from +^hc polar legions eastward until it reaches the parallel 
of 30'’ or 40'^ , it then turns directly towards the equatoi and eventu- 
ally westward until at the equator it becomes a stiong east wind 
(or a SQ called west current) In the upper layer the movement 
begins as an east wmd turns rapidly to the norrh at latitude 20® 
01 30°, and then becomes a south west wind (or north e istern current) 
in the northern hemisphere but a north west wmd (and south 
eastern current) in the southern hemisphere Of course m the higher 
strata of sir the currents must dimmish in strength In a second 
piper in the same yeir 1888 Oberbeck determines the distribution 
of pressure over the earth surface as far as it is consistent with his 
system of temperatures and winds IIis general equation shows 
that as w^c depart fiom the equator the pressure must depend upon 
the square and the fourth power of the tosinc of the polar distance 
or the sine of the latitude and in this respect harmonizes with 
Terrel s work of 1859 although more general m its bearings By 
comparing his formulae with the obser\ ed mean picssure in different 
latitudes Oberbeck obtains the general angular velocity of the air 
relative to the earth te 00292 (sin* — o 0836), which is quite 
small and is a maximum (4 6 metres per second) at latitude S 56® 27' 

H Hddebrandsson (1900) show^ed that observations do reveal an 
east wind prevailm^ alxive the cquatonal belt of calms 

Contemporary with Oberbeck's admirable memoirs are those by 
Professor Diro Kitao of the university ol T6k} 0 who as a student 
of mathematics in Germany, had become an expert m the modem 
treatment of hydrodynamic problems In three memoirs published 
by the Agricultural College of the university of T6ky6 in the German 
language m the years 1887 1889 and 1895 develops with great 
patience many of the minutiae of the movement of the earth's 
atmosphere and cyclonic storms The assumptions under which 


he conducts his mvcstigations do not depart from nature quite so 
far as those adojited by otlier mathematicians Like Ferrel, ho 
adheres as closely as possible to the results of physical and meteoro- 
logical obsLi V ations , and although like all pure mathematicians 
he considers Eerrel as having departed too far from ngoioiis mathe- 
matical methods yet he also unites with them in acknowledgmg that 
the results attained by herrel harmonize with the meteojology of 
the earth 

ihe fact IS that the solution of the hydrodynamic equations is 
not single but multiplex Every s>stem of initial and Ixiundarr 
conditions must give a solution appiopnate and peculiar to itsdf 
Ihe actual atmosphere presents us with the solutnm or solutions 
peculiar to the conditions that prevail on the eartJi Entiuly 
different conditions prevail on Jupiter and Saturn Venus and Mars 
and even on the earth m January and July and therefore a wholly 
new scries of solutions belongs to each case and to each planet of 
the solar system It matters not whcthei we attempt to resolve 
our equations by introtlucmg terrestrial conditions expressed by 
means of analytical algebraic iormul le and integrate the equations 
that result or whether we adopt a graphic process tor the repre- 
sentation of observed atmospheric conditions and integrate by 
arithmetical geometrical or mechanic il processes In all cases 
wo must come to the same result namely our resulting cxpicssions 
for th© distribution of pressure and wmd will agree with observations 
just as closely as our original equations represented the actual 
temperatures, resistances and other attending conditions 

In the last portion of Kitao s third memoir he gives some attention 
to th© interaction of two cyclonic systems upon each other when 
they are not too far apart m the atmosphere and shows how the 
mftuence of one system can be expressed by the addition of a certain 
linear function to the equations representing the motions of the other 
He even gives the basis for tlie further study of the extension of 
cyclonic storms mto higher latitudes where conditions are so different 
from those within the tropics Finally he suggests m general texms 
how the resistances of the earth's surface m connexion with the 
internal friction or viscosity of the air are to be taken into considera- 
tion and shows under what conditions the assumptions that underlie 
his own solutions may, and m fact must very closely lepiesent the 
actual atmosphere 

The General Circulation of the Atmosphere — If the meteorologist 
had a sufficient number of observations of the motions of the an to 
repiescnt both the ujiper and lower currents he would Jong since have 
been able to present a satisfactory scheme showing the average 
movement of Ihi atmosphere at every point of its course and the 
paths of the particles of air as they flow from the poles to the equator 
and return but hitherto we have been somewhat misled by Ixing 
foiced to rely mainly on the observerl movements of clouds Ihis 
motion his been called the general circulation of the atmosphere, 
It would be a complex matter even if the surface of the earth were 
homogeneous and without sjiecial elevations but the actual problem 
IS far different Something like this general ciiculation is ordmanly 
said to be shown by the monthly and annual charts of pressure 
winds and temperature such as were first prepared and published 
by Buchan m 1868 and afterwards in Bartholomew s Physical Atlas 
of 1899 We must not however imagine that such charts of 
averages c in possibly give us the true path of any small unit mass 
of air The real path is a complex curve not re entrant never 
described twice over and would not le so even if we had an ideal 
atmosphere and globe It is a compound of vertical and uiidulatory 
movements m three dimensions of space variable as to time which 
cannot properly be combined mto one a\ ei ige 

I he av erage temperatures winds and pressures presented on these 
charts suggest hypothetical pioblems to the students mmd quite 
different from the real problems in the mechanics of the atmosphere 
— problems that may, in fact, be impossible of solution, whereas 
those of the actual atmosphere are ctrtainly solvable The mo 
mentary condition presented on any chart of simultaneous obser 
vations constitutes the real, natural and important problems of 
meteorology The efforts of mathematicians and physicists have 
been devote d to the ideal conditions because of their apparent 
simplicity when as the practical problems offered by the daily 
weather chart arc now so easily accessible that attention must be 
turned towards (lurn The most extensive system of homogeneous 
observations appropnate to the study of the dynamics of the atmo- 
sphtn IS that shown m the Daily Bulletin of International Simidtam 
ous Ob’>ervattons, published by the U S Signal Service m the years 
1875-1884, with monthly and annual summanes, and a general 
summary m Bulletin A,'* published by the U S Weather Bureau 
m 1893 The study of these daily charts for ten years shows how 
the general circulation of the atmosphere differs from the simple 
problems presented m the idealized solutions based on montnly 
and annual averages The presence of a great and a small continent, 
and a great and small ocean, ana es^:>ecially of the moisture, with its 
consequent cloud and rain, must enter into the study of the problem 
of the general circulation The most prominent features of the 
general circulation of the atmosphere are the system of trade winds, 
north easterly in the northern tropics and south easterly in the 
southern tropics, the system of westerly winds beyond the trade- 
wind region, namely, north westerly in the north temperate and 
south westerly in the south temperate zone, and again the system 
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of upper winds shown by the higher clouds namely, south-westerly 
in the northern licmisphere and north westerly in the southern 
Halley in 1680, ana Hadley in 1735, gave erroneous or imperfect 
explanations of the mechanical prmciples that bnng about these 
winds As some errors in regard to Inis subject are still current, 
it IS necessary to say that it is erroneous to teach that atmosphenc 
air weighs less on being heated, or by reason of the infusion of 
more moisture, and that therefore the barometer falls The addition 
of more moisture must increase its weight as a whole, heat, being 
imponderable, cannot directly affect its weight cither way We aie 
liable to disseminate error by the careless use of the word lighter, " 
since it means both a diminution m absolute weight and a diminution 
in relative weight or specific gravity Heat and moisture may 
diminish the specific gravity of a given mass of air by increasing 
its volume, or of a given volume by diminishing its mass, but neither 
of them can of themselves affect the pressure shown by the barometer 
so far as that is due to the weight of the atmosphere It is not 
proper to say that by warming the air, thereby dimmishuig its 
specific gravity and causing it to nse, so that colder air flows in to 
take Its place, we thereby dimimsh the barometric pressure It is 
easily seen that in the expression i> ~ RT/u, which, as we have before 
said, lb the law of elasticity, T ana v may so vary as to counterbalance 
each other, and allow the pressure p to remain the same Within 
any given room or other enclosure hot air may nse on one side, flow 
over to the opposite, cool and return, and tJie circulation be kept 
up indefinitely without any necessary change in pressure The 
problem of the relation between wind and pressuie in the ficc 
atmosphere is more complex than this, and involves the considera- 
tion of the inertia of the masses of air that are m motion with the 
earth around its axis 1 he air is so extremely mobile that it moves 
quickly in response to slight differences in pressure that cannot 
be detected by ordinary barometric measurement The gradients 
or differences of pressure that are shown on meteorological charts 
are not directly, but only very indirectly, due to buoyancy, as caused 
by heat and moisture The piessure gradients, so called, are not 
merely the prime causes of the winds, but are equally and essentially 
the results of the winds They are pnmanly due to the fact that 
the atmosphere is rapidly revolving with the surface of the earth 
around the earth s axis, while at the same time it may be circulating 
about a storm centre Inappreciable differences of pressure start 
the winds in motion, and tfie air moves towards the region of low 
pressure, just as m the pneumatic despatch tubes the flow of air 
towards the low pressure carries the packages along But in the 
free air, where there are less important resistances to be overcome, 
the freedom of motion is greater than in these pneumatic tubes 
No sooner is the atmospheie thus set in motion by pressure from 
all Sides towards the central low pnssure than it rapidly acquires 
a spiral circulation, and thereby there is superimposed (in the 
northern hemisphere) a decided diminution of pressure on the left 
hand side of the wind, and an equally rapid increase on the right 
hand side The gradient of pressure in tne direction of the wind 
overcomes resistances, but the gradient of pressure, perpendicular 
to the direction of the wind is far greater than that in the direction 
of the wind and is that which produces the areas of decided low 
pressures that appear as storm centres on the daily weather map 
Therefore m general the wind cuts across the charted isobars in j 
oblique directions and at angles which are nearly 90^ for the feeble 
winds far removed from the centres but which are almost zero for 
the most violent winds near the low centre The winds acquire 
this spiral circulation for two reasons — {a) all straight line gusts 
or jets m fluids subject to any form of resistance necessaiily break 
up into rotating spirals whenever the velocity exceeds a cei tain limit 
because the resistances deprive some particles of the fluid of a little 
more of their original velocity and energy than the other particles 
near by them and thus the whole senes is drawn away from lincai 
into curvilinear paths, {b) in addition to their rectilinear motions 
the particles of air have a rapid circuhar motion in common with the 
whole atmosphere diurnally around the earth's axis Therefore 
every particle of moving air comes under the influence of a set of 
forces depending on its own rate of motion iclativc to the earth's 
surface and its position relative thereto If the particles ire moving 
eastward viz in the same direction as the earth's diurnal rotation 
then the result is as though the atmosphere were rotating more 
rapidly than does the earth at present, conseciuently the particles 
of wind push toward the equator as though the atmosphere were 
trying to adopt a more flattened spheroidal figure corresponding 
to its greater velocity of rotation If the particles are movmg 
westward on the other hand it is as though the atmosphere were 
revolvmg less rapidly than the earth and as though the flattened 
spheroid of revolution due to the present rate of rotation were more 
decidedly flattened than need be, consequently the particles of air 
push towards the poles If the winds blow toward either pole then 
their initial moment of inertia about the earth's axis, due to the 
initial radius and the eastward movement of the air must be re- 
tained , consequently as the air advances into higher latitudes and 
to smaller circles of diurnal rotation its velocity must increase, and 
must carry the particles to the east of their initial meridians If 
the wind blow towards the ec^uator its initial moment of inertia 
must be applied to a larger radius and its velocity correspondingly 
diminished, so that it is left behmd or falls aw ay somewhat to the 


west ' 1 he reasoning of those who in attempting to explain the 
trade wmds assume that the atmosphere in movmg toward or from 
the equator has a tendency to retain the same original linear velocity 
IS erroneous ' (terrel s Movements of hluids 1859) In general the 
winds tend to retam their moments of inertia and in the northern 
hemisphere must necessarily always be deflected continuously 
toward the right hand Ihe exact amount of this deflection was 
first distmctly stated by Poisson ^ as applied to the movements of 
rojectiles, it was also announced by I racy of New Haven in 1843 
ut was first applied to the atmosphere by barrel who deduced its 
meteorological consequences This law is not to be confounded 
with that of Buys Ballot, who in i80i deduced from his observations 
in Holland the rule that the gradient of pressure between two 
stations for any day would be followed m twenty-four hours by i 
wind perpendicular to that gradient and having the lower pressure 
on the left hand Buys Ballot's law was m the nature of a lule for 
prediction, and was modified by Buchan 1868 who enunciated the 
following ' The wmd blows towards the regions of low pressure, 
but IS inclined to the gradient at an angle which is less than 90° ' 
In this form Buchan^ law was an improvement upon the laws 
current among cyclonologists, who had assumed that in a lough 
way the wmd blew in circles around the low centre, and was there 
fore sensibly at right angles to the gradient It ought, however, 
to be said that Kedfield throughout the whole course of his studies 
from 1831 to 1857 never gave adherence to this view, and m fact 
for the seveier portions of hurricanes detei mined the average 
inclination of the movements of the lower clouds at New York City 
to be about 7® inwards as comp ired with the truly circular theory 
Now berrcl s law explains mechanically the reason why the winds 
do not blow either radially or circularly and gives the means foi 
determining their mclination to the isobars in all portions of the 
cyclone and for various degrees of resistance by the earth s surface 
1 he general proposition that the barometric gradients on the weather 
map are not those that cause the wind but are, properly speaking 
the result of the combined action of the wind the rotation of the 
earth and the resistances at the earth's surf icc as first explained 
by lerrel seems to hive been neglected by meteorologists until 
brought to their attention repcateilly by Professor Abbe between 
1 809 and 1875, and especially by Piofessor Hann in a review 01 
Ferrel's work (see Met Zeit , 1874) I he independent investigations 
of Sprung Koeppen Finger, and especially Guldberg and Mohn 
confirm in general the correctness of Jberrers law 

It IS quite erroneous to imagine that the low pressures in storm 
areas and in the polar regions and especially the belt of low pressure 
at the equator are due simply to the diminution of the density and 
weight of the air by the action of its warmth or its moistuie, or to 
the ibundant rainfall as relieving the atmosphere of the weight of 
water It has been cle irly shown that none of these operations can 
directly affect the barometric prevsure to any appreciable extent, 
but that high and low pressure areas as we see them on the weather 
map owe their existence entirely to the mechanical interaction ot 
the diurnal rotation of the caith and the motions of the atmosphere 
Ihe demonstration of this point by hericl in 1857 is considered to 
have opened the way for modern progress in theoretical meteorology 
Both Kspy and Hann have abundantly shown that the formation 
and downfill of rain do not produce any low barometric pressuie 
unless they produce a whirling action of the wind — that in f ict 
the latent heat evolved by the condensation of vapour into run 
may so warm up the cloud as to produce a temporary nse in pressure 
even at the surmce of the ground due to the outward push produced 
by the sudden expansion of the cloud [ 1 he details of the thermo 
dynamics of this operation have been elucidated by Wm von 
Bezold ] The force with which the wind presses to the right 01 
tends to be deflected in that direction is 2 n v sm ip while the curvaliin 
of the path of th^' wind is measured by its radius of curvature 
which is vfzn sin ip where v is the velocity of the wind n is the 
equatorial velocity of the eaith's rotation, and ip is the latitude 
It will be seen fiom this that there is no deflection at the equator, 
therefoie as Fcrrel stated there is no tendency to the formation 
of great whirlwinds at the equator, hence hurricanes and typhoons 
are rarely found within 10° of the equator 

1 errel frequently speaks of an anti cyclone, whereby he means 
the area of high pressure just outside of a strong cyclonic whirl, 
the expression pen cyclone would have been more appropriate and 
is sometimes substituted The term antt-cyclone as first introduced 
by Galton in 1863 is applied to a system of winds blowing out from 
a central area of high pressure, and this is the common us ige of the 
term m modern meteorology The term cyclone among meteoro 
logists and tliroughout English literature except only a few cases 
in the United States is equivalent to the older usage of whirlwind 
and it IS unfortunate that misunderstandings often arise because 
local usages in America apply the word cyclone to what has for 
centuries been called a tornado The mechanical principles discussed 
by t errel led him to aff algebraic relation between the barometric 
gradient G the wind velocity v the radius of curvature of the isobar 
r and the inclination i between the wind and the isobar vihich is 

' Recherche suv le mouvement des projectiles dans Vair en ayani 
igard d V influence du mouvement dturne de la terre, dated 1837, printed 
Pans, 1839 
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expressed by the following formula for the pressures that prevail 
at sea-level — 

G — [{2n sin 4- cos tvlr)v sec i]/[83, 000,000] 

A popular exposition of this and other results of 1 errel's work is 
given by Archibald in Nature (May 4, 1882) and still better in 
Terrel s freatise on the Winds (New Yoik 1889, and later editions) 

The chaits of mean annual pressure temperature and wind above 
referred to show certain broad features that embrace the whole 
system of atmospheric circulation viz the low pressures at the 
equator and the poles, the high pressures under the tropics the 
trade winds below and the anti trades above, with comparative 
calms under the belts of equatorial low pressure and tiopical high 
pressure The first effort of the mathematician was to cxplam how 
these mean average conditions depend upon each other and to 
devise a system of general circulation of the wind consistent with 
the pressures resistances and densities But as we have alread\ 
said such a system may be very far from that presented by the 
real atmosphere and little by little we aie being led to a dittcrent 
view ol the question of thcgeneial circulation the earlier students 
of storms generally accepted one ol two vieivs as to the can c of 
whirlwmds They were either (i) formed mechanically between two 
principal currents of air flowmg past each other the so called polar 
and equatorial currents, or (2) they were due to the iscent of buoyant 
au winlc the heavier air flowed in t>encath the whirling motion being 
communicated by the mfluence of the lotition of the eaith or by 
the greater resistances on one side thin on the other In order 
to explain why hurricanes and typhoons exist continuously for 
miny^ days or even weeks it is necessity that there should be a 
source of energy to maintain a confniued buoyancy and rising 
current at the centre and this was supposed to be fully piovided 
for by Espy s proof of the liberation of latent heat consequent on 
the formation of cloud and rain To this latter consider it ion Abbe 
ill 1871 added the important mfluence of the sun's heat intercepted 
at the upper surface of the cloud At this stage of the investigation 
the whirlwmd is but an incident in the general circulation of the 
atmosphere but further consideration shows that it ought rather 
to be regarded as an essential jiortion of that eirculation, and that 
when temperature gradients and density giadieiits exceed a certain 
limit the formation of great whirlwinds is inevitable Therefore 
an atmosphere containing several whirlwinds is just as truly a system 
of gencial circulation in the one case as an atmosphere without i 
whulwind is in the other The formation of ram the evolution 
of latent heat ind even the absorption of heat at the upper surface 
of the cloud re dly constitute a normal general circulation m this 
special ci>c We may therefore considci a system of voiticcs which 
IS a system of diswmtmuous motions as the most natural solution 
of the equations of motion — but the mathematical treatment of this 
form of motion has not yet been sufficiently well developed, for the 
disuintmuity lelates not only to the motion but to tlie theimal 
conditions ami the mterchange of vapour and water 

In 1890 Professor Haim published a careful analysis of the actual 
temperature cxmditions pi evading over an extensive area of high 
pressure m Europe and showed that the temperatures of the upper 
strata m both hi,^h and low are is namely m anti cyclones and 
cvcloncs are often directly contrary to those supposed to prevail 
h\ Espy and I errel This study necessitated a more c ireful ex 
ammation mto the radiation of heat from the dust and moisture of 
the atmosphere <ind Professor Abbe seems to have shown that 
in aieas of high pressure and cleai weather a very slow dtscending 
movement thioughout each hoiizontal layei gives time foi a radia 
tion of heat that explains the anomalies of tempeiature, but the 
dvnamic phenomena still remained unexplamtci On the other 
h ind von Helmholtz m sever il memoirs of 1888- 1891 showed that 
waves or billows may be formed in the atmosphere of great extent 
at the dividing surface lietween upper and lower strata moving m 
different directions and with different velocities Under specific 
conditions these billows may become like the breakers and caps of 
waves of the ocean when driven by the wind The hyixithesis that 
these aenal breakers correspond to our troughs of low pressure 
and the storms experienced in the lower atmosphere seemed very 
plausible As these billows are formed between upper and lower air 
currents of great extent which themselves represent a large portion 
of the horizontal circulation between the poles and the equator, it 
icsults that if von Helmholtz s suggestion and Hann s hyjxithcsib 
are correct then all general storms must be considered as essentially 
a jiai t of the general circulation ratlier than as caused by the vertical 
circulation over any locality It must occur to every one to adopt 
the mtermediate view that on the one hand the local vcitical 
circulation with its clouds, ram, hail and snow and evolution of 
latent heat and, on the other hand the waves and whirls in the 
general circulation mutually contribute toward our storms and fair 
weather It only remains lo allot to each its proper importance 
in any special case 

Undoubtedly aerial billows and the clouds that must frequently 
accompany them ^xist every wheie m the earths atmosphere 
Perhaps their extent and importance are not properly appreciated 
A voyage around the Atlantic Ocean in 1 889-18^ made by Professor 
Abbe, specifically to study cloud phenomena revealed many re 
markable cases, such as the cumulus rolls that extend m a 


remarkably symmetrical scries from the island of Ascension west 
wards for 100 m in the south casterl> trades or the delicate 
helds of cirro cumuli that extend from the islands of Santa Lucia 
and Barbados for 200 m eastwards under favouiable conditions 
Ihe mixtures and vorticose motions going on within aerial 
billows to form these clouds have lieen interpreted by Bnlloum 
In the further elucidation of the mechanism of storms Hann showed 
that every study of observational material conhrms the conclusion 
that the descent of denser cool dry air is as important as the ascent 
of warm moist air and that although the evolution of latent heat 
wtthm the clouds ot a storm may explain the local cloud phenomena, 
yet it will not explain the storm as i whole The first noithtr 
or blizzard that was charted at W isUim^ton in November 1871 
was at once seen to be a case of the underllow of a thm layer of cold 
dry air descending from h gh altitudes above Canada on the eastern 
slope of the Rocky Mount iins but driven southwaid by an excess 
of centrifugal eneigy added to a moderate barometiic gradient It 
w^as seen tint in such grand overturmngs the descent of masses 
implies energy communicated by the action of gravity, but the whole 
mechanics of this piocess was not clear until the publication by 
Alaigulcs of his memoir Vher die Lncrgie der ibturme (Vienna 1905), 
which will be referred to hereafter 

Mathem itics have almost w ithout exception, assumed a so called 
steady condition in the motion of the atmosphere m order to achieve 
a successful inlegi itiqn of the general equ itions of motion 1 he 
restrictions within which Helmholtz and others have worked and 
the limits within which their results are to be accepted, have been 
analysed by Dr E Hei rmann in a memoir of which a transl \tion is 
published m the bulletin of the American Mathematical Society foi 
June 1890 Of couise Herrmann s own investigation is also based 
upon certain simplifying hypotheses such as the ibscncc of outside 
disturbing foices and of viscosity and fiiction a homogeneous 
ellipsoidal surface and a uniform initial temperature and rate of 
1 evolution conespondmg to an mitial state of equilibrium If now 
the initial static equilibrium be disturbed by introducing a diltercnt 
distribution of tempcratuie viz one tliit vanes with altitude and 
latitude but is uniform in longitude along any circle of latitude, 
then the first question is whether the atmosphere can settle down 
to a new state ol static equilibrium Herrmann shows that m general 
it cannot do so but th it the new state and the luture st itcs can onl> 
be those of motion and dynamic equilibiium If however there 
be no external forces acting on the atmosphere then m one case 
static equilibrium relative to the earth can occur namely when the 
new tempt ratures arc so dislnbuted m the atmosphere as to satisfy 
the equation 

J p w dV — M, 

m iddition to the oidinary equations ol elasticity meitii and 
( outmuity previously given and to those representing the boundary 
conditions M being the total amount ol inertia of the atmosphere 
lelativc to the axis of loiation In general the movements in the 
atmosphcie must consist not only of an mtci change between the 
poles and the equator but also ot cast and west motions and there 
must therefore be a dificrcnt rate of diumal rotation for each stratum 
Ihe second step in this inquuy is Can these movements become 
perfectly steady with this unvarying or steady distribution of 
temperature ? In other words, Can the temper iture and the 
movements be so adjusted to each other that each shall remain 
invariable within any given zone of latitude ? The reply to this is 
thdt if they aic to become thus adjusted they must satisfy a certain 
difierential equation, which itself shows that steady motions and 
stationary temperatures cannot exist if there be my north or south 
component Apart from the fact that Herrmann assumes no 
friction it would seem that he has proved that ste idy motions and 
stationary pressuies cannot exist in the atmosphere over a homo 
geneous sphciical surface and presumably the same result would 
follow of a rotating globe for the irregular surface of the actual globe 
1 he motions of the real atmosphere must therefore consist of uregulai 
and periodic oscillations and discontinuous whirls and rolls supei 
imposed upon more uniform regular progressions but never repeat- 
ing themselves Consequently the conclusions deduced by those 
who have ussumed that steady conditions arc possible must depart 
more or less from meteorological observations There is a general 
impression that the belt of low pressure at the equator and the low 
areas at the poles and the high pressures under the tropics are 
pseudo stationary and really represent what would be steady 
conditions 1^ we had in ideal smooth globe , but Hermann s researches 
show that the unsteadiness observed to attach to these areas under 
existing conelitions would also attach to them under ideal conditions 
They really have and must have irregular motions and we by 
taking annual averages, obtain an ideal annual distribution of 
pressure, tcmperatuie and wind that does not represent any specific 
dynamic problem The averages rejiresent w hat is considered proper 
in climatology but are quite improper and misleading from a 
dynamic point of view and have no logical mechanical connexion 
with each other 

Closely connected with this study of sWdy motions undci a 
constant supply and steady distribution of solar heat comes the 
further question as to what regular variations in atmospheric 
pressure and wind can be produced by regular seasonal \ ariations 
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m the heat received from the sun, for instance what varia- 
tion in the earth's atmosphere corresponds to the penodic 
variations of the solar spots The general current of Helmholtz s 
investigations shows that no penodic change in the earth's atmo 
sphere can be maintained for any length of time by a given periodic 
influence outside of the atmosphere On the other hand it is barely 
ossible that wave and vortex phenomena on the sun's surface may 
ave the same periodicities as regular phenomena m the earth s 
atmosphere so that there may be a pa 4 *allelism without any direct 
connexion between the two 

An important paper on the application of hydrodynamics to 
the atmosphere is that by Professor V Bjerknes of Stockholm 
Sweden which was read in September rfloo at Munich and is nov 
published in an English translation in the U S Monthly Weather 
I^encw, Oct 1900 (‘^ On the Dynamic Principle of Circulatory 
Movements in the Atmosphere ') In this memoir liicrknes applies 
certain fundamental thecircms in fluid motion by Helmholtz, 
Kelvin and Silberstein and others of his own discovery to the 
atmosphenc circulation He simplifies the hydrodynamic concep- 
tions by dealing with density directly instead of temperature and 
pressure and uses ch irts of isosteres " or lines of equ il density 
very much as was proposed by Abbe in 1889 in his Preparatory 
Studies, where he utilized lines of equal l)uo\ancv or isostaths ' 
and such as Plkholm published in 1891 as isodenses and which 
were called isopyks " by Muller Haiienfels Bjerknes has thus 
made it practicable to apply hydrodynamic principles m a simple 
manner without the necessity of analytically mtegriting the equa- 
tions at least lor many ordinal y cases He also gives an important 
criterion by which we may judge m any given c ise between the physi 
cal thcorv aecoiding to which cyclones ire perjjctually renewed and 
the mechanical thei^ry, according to which they are simply earned 
along in the general atmosphenc current Bjerknes s paper is 
illustrated by another one due to Mr Sandslrom of Stockholm who 
has applied these methods to a stoim of Septeml^cr 1898 m the 
Onited States ^ Tlie further development of Bjerknes s methods 
promises i decided advance in theoretical and practical meteorology 
His profound lectures at Columbia l]mvei>itv in New York and in 
Wasnmgton m December 190^ aroused such an interest that the 
Carnegie Institution at once assigned the funds needed to enable 
him to complete and publish the applications to meteorology of the 
methods of analysis given in detail in Bjerknes s Vorlesungen 
(Leipzig i 1900 11 1902) and in his Recherche sxrr les champs dt 
force hydrodynamiques (Stockholm) Acta Matematica (Uct 1905) 
In his lectures of 190^ at Columbia University Bjerknes treated 
the atmosphere vs a continuous hydrodynamic tield of aeiial sole 
noids and forces acting on them to wluch vector an ilysis can be 
applied, as was done by Heaviside for electric and magnetic problems 
I very nxatenal point is a small spherical mass of air free to extend 
or contract with pressure temperature or moisture, free to rotate 
about each of three movable axes passing through its centre and to 
move along and revolve about tliice fixed axes through the centre 
of the earth These numerous degrees of freedom are easily ex 
pressed in Bjerknes’s notation and by his typical equations of motion 
The density at any point is recognized as the fundamental dimen 
Sion " controlling inertia and movement The observed atmospheric 
condition at any moment is shown by a senes of tsodense surfaces 
intersecting potential surfaces of equal gravity and thus forming i 
contmuous mass of unit solenoids Ihis field becomes either an 
electric n^agnetic or hydrodyn imic held according to the interpreta 
tion assigned to the notations — in either case the anal5rtical pro 
cesses are identical The analogies or homologies of these three 
sets of phenomena are complete throughout and those of one field 
elucidate or illustrate those of the two other fields I his is tht out- 
come of the study of such analogies begun by Euler Helmholtz 
Hoppe, and extensively furthered by Maxwell and Kelvin bu^ espe- 
cially by C A Bjerknes The homologies or analogies by V Bjerknes 
are given at p 122 of his Recherche (1905) and include the following 
SIX tnads - 
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On the C onstruction of Isobanc Charts for High Levels m tht 
u-arrn’s Atmosphere and their Dynamic Significance," Trans Am 
Phtl Soc (1906) 


which have been slightly rectified by Dr G H Lmg Am Journ 
Math (1908) In the application of Bjerknes's methc^s of study to 
the daily weather map Sandstrom draws speciil maps to represent 
the solenoids and the forces Barometric pressures are reduced 
from the observing stations not only down to sea-level but up to 
other level surfaces of gravity llie differences between these level 
surfaces represent the work done in raising a amt mass from one level 
to the next (see Bjerknes and Sandstrdm, A Treatise on Dynamic 
Meteorology and Hydrography Washington 1908) 

The Diurnal and Semi-diurnal Penodicities in Barometic Pressure 
— For a long time attempts were made to explain the penodic 
variations of the barometer by a consideration 01 static conditions, 
but it IS now evident that this problem, like that of tlie circulation 
of the atmosphere is a question of aerodynamics A most extensive 
senes of reseirchcs into the character of the phenomena from m 
observational point of view has been made by Hann who gave i 
summary of our knowledge of the subject in the Met Zeit for 1898 
transl ited by R H Scott in the Journ Roy Met Soc (Jan 

1899) (‘'t‘e also an important addition by Hann and Irabert in the 
Mil 7 eit , Nov 1899 and the summary of his results as givtn in 
\\i^ Lehrbuch 190b) Hann h is shown that at the earths surface 
three icgulir periodic variations aie established by observe ition 
\i/ the diurnal semi diurnal and ter-diumal On the higher mo uu 
tains these vaiiations change their charictcr with altitude (i) At 
the equator the diurnil variation is represented by the formula 
o mm sin where x is the local hour angle of the sun 

In higher latitudes cither north or south the c ocflicient — o mm 

diminishes but the phase angle 5° vanes greatly gener illy growing 
larger ft is then-efore evident that this diurnal oscillation depends 
direct 1\ on the hour angle of the sun and probably therefore 
principally on the amount of heat and vapour received by the atmo 
sphere from the octan and the ground at any loe ility and season ot 
the year It is apparently but little afieeted by the wind but some 
what by altitude above sea, the amplitude diminishes to zero \t a 
certain elevation, and then rcappe irs and increases with the opposite 
sign, the phase angle does nut change (2) Supei imposed upon this 
diurnal oscillation is a larger semi-diurnal one which goes through 
Its maximum and minimum phases twice in the course ot a civil dav 
The amplitude of tins vaiiation is largest m equatorial regions and 
IS expressed by the foimula (o 988 mm — o 573 mm sin ^<p) 
cos ^<p as given by if inn or A2 = (o 92 mm — o 405 sin cos N) 
as revised by Trabert This amplitude also may be considered is 
vanable along each zone of latitude having a maximum value on 
certain centr il local meridians 1 he times at which the semi-diurnal 
ph ises of maximum and minimum occur are subject to laws different 
from those for the diurnal period Within the tropics the phase 
angle is 160° and at 50° N it is 147"* and between these limits it 
seems to be the same over the whole globe sf> that the phase does not 
depend clearly upon the hour angle of the sun or on the local time 
The amplitudes appear to depend on the excess of land in the 
northern hemisphere as compared with the witer and cloud of the 
southern hemisphere The amplitaide also vanes during the year 
being greitcsl at perihelion and least at aphelion Hann suggests 
that this is an indirect effect of the sun s heat on the caith, as the 
northern hemisphere is hotter when the earth is in aphelion than is 
the southern hemisphere when the earth is in penhehon owing to 
the preponderance of Imd in the north and water in the ^outh 
(3) The ter-diurnal oscillation has the approximate value shown by 
the formula 004 mm sin (355'’-T3;r) The phase angle is sensibly 
the same everywhere, and the amplitude vanes slightly with the 
latitude Both phase and amplitude have i pronounced annual 
period which is as remarkable as that of the semi diurnal oscillation , 
the maximum amplitude occurs in januaiy in the northern hemi 
sphere and in July in the southern 

The physKs of the atmosphere has not yet been explored so 
exhaustively as to exiilain fully these three systematic barometric 
variations but neither have we as yet any necessity for appealing 
to some unknown cosmic action as a possible cause of their existence 
The action of the solar heat upon tne illuminated hemisphere and 
the many consequences that result therefrom may be expected to 
explain the barometric periods The variations of sunshine and cloud 
must inevitably produce periodic variations of temperature moisture, 
pressure and motion whose exact laws we have not as yet fathomed 
Among the many methods of action that have been studied or sug 
gested m connexion with the barometric vanations the most impor 
tant of all is the so-called tidal wave of pressure due to temperature 
Laplace applied his investigations on the tides to the gravitational 
tide of the ocean and when he passed to the corresponding solar dnd 
lunar giavitational tides of the itmosphere he was able to show thjit 
they must be inappreciable, unless indeed certain remarkable 
relations existed between the circumference of the earth and the 
depth of the atmosphere As these relations do not exist it is 
generally conceded a3j:ertam that the gravitational tides both 
diurnal and senn diurnal cannot exceed i few thousandths of an 
inch of barometric pressure On the other hand, the same process 
of mathematical reasoning enables us to investigate the action of the 
sun's heat in producing a wave of pressure that has been called a 
pressural tide due to the expansion of the lower layer of air on the 
illuminated half of the globe The 1 iws that must govern these 
prt^sural tides have been investigated by Kelvin Rayleigh (Phtl 
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Mag f Feb 1690), and especially by Margules {Vienna btU Bef 
ihc two latter have shown the truth ut a proposition 
enunciated by Kelvin in 1882 without demonstration to the elleet 
that the irce oscillation produced by a relatively small amount ot 
tide-producing foice will have an amplitude that is larger for the 
half -day teim than tor the whole-day teim ihey therefore explain 
the diurnal and semi diurnal variations ot the barometric pressure 
as simple pressural tides or waves of expansion ouginally produced 
by solar heat but magnified by the resonance between forced and 
free waves in an atmosphere uid on a globe having the speeihc 
dimensions of our own Ihe analytical processes by vvhieh i^aplaee 
and Kelvm arrived at this special solution of the tidal equation were 
objected to by Any and berrcl but tht matter has been as we think 
most fully cleared up by Dr G H Ling in a memoir published in tlu 
Annals of Mathemahes in 1890 He stems to have shown thit 
although a literally collect icsult v\as attaine<i by Laplace in his 
lirst investigation yet his methods as presented m tlie MScanique 
cHeste were at fault from a rigorous analytical point of view Ihe 
process by which a diurnal temperature wive produces a semi 
diurnal pi assure oscillation is explaiiud by Rayleigh and Margules 
may be stattd as lollows Ihc diuin il Icmpciaturc wave having a 
twenty foui hours period is tht gcnciating foicc of a diurnal picssurc 
tide which IS essentially a foicecl and small oscillation the natural 
period of the liee waves m the atmosphere agrees much more ncail> 
with twelve than with twenty four hoiiis In so far as the loiced 
and the free waves reinforce each other the semi-diurnal waves an 
reinforced f ir more than the other so that i very small semi diurnal 
term in the tempciature oscillations will product a piessuie oscilla 
tion two 01 three times as large as the same ft i m would in the diurnal 
period These reinfoi cements however depend upon the elastic 
pressure within the itmospheie just as dots the velocity of sound 
11 the prevailing barometuc pressuics were slightly incicased the 
adjustment ol the twelve-hours free wave ot pressure to the forced 
wave of tempciatuie could be so perfect tliat tlie baromttne wave 
would increase to an mdchnite extent Tor the actual temperatures 
the periodicity of the free w ive is about thirteen hours 01 somewhat 
longer thin the forced wave of temperature so that the barometric 
oscillation does not become excessive It would seem that we havt 
here a suggestion to the cllect that if m past geological ages the avei 
age temperature at iny time has been about ids'" L on the absolute 
sc lie then the pressun w iv cs could h iv c been so large as to produce 
rem irkiblc and peihaps disistrous consequences involving the loss 
of a portion of the atmosphere A rnodilication ol this idea of 
icsonanee has been developed by Dr J lenseh of H inibuig (M(t 
Ztxi 1007) but the general truth of the Kelvin-Margults Rayleigh 
theorem still abides 

The I hermodynafmes of a Moist 4 tmosphefe — \ho preceding 
section deals with an incompressible gas and therefoie with simple 
pure hydrodynamics If now we introduce the conception of an 
atmosphere of compressible gis whose density increases with alti 
tude so that rising and fading cm rents change then temperatures 
by reason of the exjunsion and compression of the masses c)f air 
we take the first step in the combm ition of thermodynamic and 
hydrodynamic conditions If we next introduce moisture and 
take precipitation into consideration we pass to the difhcult prob 
lems of cloud and ram that correspond more nearly to those which 
actually occur m meteorology Ihis combination has been eluci 
dated by the works of Espy and Ten el in America Kelvin in England, 
Hann and Margules in Austria but especially by Hertz Helmholtz 
and von liezokl in Germany and by Unllouin m Trance A general 
review of the subject will be found in Professor Bigelow s report on 
the cloud work of the U S Weather Bureau and his subsequent 
memoii's On the Thermodynamics of the Atmosphere " {Monthly 
Weather Review 1906-1909) 

The proper treatment ot this subject began with the memoir of 
Kelvin on convective equilibrium (see Trans Manchester Phil Soc 
1 861) The most convenient method of dealing approximately 
with the problems is graphic and numerical rather than analytical 
and in this field the pioneer work was done by Hertz who published 
his diagram for adiabatic changes in the atmospheie in the Met Zett 
in 1884 He considers the adiabatic changes of a kilogram of mixed 
air and aqueous vapour, the proportional weights of each being \ 
and respectively fn a subsequent elaborate treatment of the 
same subject by von Bezold in four memoirs published during i88g 
and 1899 the formulae and methods are arranged so as to deal easily 
with the ordinary cases of nature which are not adiabatic , he there 
fore prepares diagrams and tables to illustrate the changes going 
on in a unit mass of dry air to which has been added a small quantitv 
of aqueous vapour which, of course may vary to any extent Both 
Hertz and von l^zold consider separately four stages or conditions ot 
atmosphere (A) The dry stage where aqueous vapour to a limited 
extent only is mixed with the dry air (B) The ram stage where both 
saturated vapour and liquid particles are simultaneously present 
(C) The hail stage where saturated aqueous vapour and water and 
IOC are all throe present (D) The snow stage whore ice vapour and 
snow itself ot crystals of ice are present 'I he expressions aqueous 
vapour and ice vapour do not occur in Hertz's article, but are now 
necessary since Marvin, Fischer and Tnhhn have been able to show 
tlut vapour from water and vapour from ice exert different elastic 
pressures, and must therefore reprcbOnt different modifications of 


liquid water Accordmg to Hertz, we may eabil> follow this mass 
ol moist air as it rises m the atmosphere it by expansion it cools 
adiabatically so as to go successively through the four preceding 
stages Tor a few thousand feet it remains dry ail It then becomes 
cloudy and enters the second stage Next it rises higher until the 
cloudy particles begin to freeze into snow sleet or hail which charac 
teiizes the third stage When the water has frozen and the cloud 
has ascended higher it contains only ice particles and the vapour of 
ice a condition which charicteiizts the fouith or snow stage ]f 
in this condition we give it plenty ot time the precipitated ice 01 snow 
may settle down and the cloudy air becoming clear, return to the 
first stage, but the ordmaiy process m naturt is a circulation by 
which both the cloud and the air descend together slowly, warming 
up as they descend so that eventually the mixture leturns to the 
first stage at some level lower than the clouils though higher than 
the starting-point 

ihe exact study 01 the ordinary non adiabatic process can be 
earned out by the help of I'lofessor Bigelow s tables and especially 
by the veiy ingenious tables published by Neuholt (Berlin 1900) , but 
the approxunatt icliabalic study is so helpful that in fig 10 we have 
tiaccd a lew lines from Hertz s 



water and this condition is repre Fig 10 — Diagram for Giaphic 
sented by a set of moisture lines, Method of following Adiabatic 
indicated by short dashes show- Changes 


mg the temperature and pres- 
sure under which 5 10 or 20 grams of water may be contained in 
the saturated air Let us now suppose that we are following the 
bch iviour of a Kilogram mass of air rising irom near sea level where 
it h IS a picssure of 750 millimetres a temperatuie of 27*^ C and 
a relati\e humidity of 50 A pointer pressing down upon the 
diagram at 750 millimetres and 27® C will repiesent this initial eon 
dition A line drawn llirough that point parallel to the moisture 
lines will show that if Ihis an were satuiated it could contain about 
22 glams ol watei, but masmuih as the ield.ti\e humidity is only 
50 therefore it actually contains only ii giams of water and an 
auxiliary moisture lint may be diawn for this amount If now the 
mass rises and cools by ( xpaiision the lelation between picssure and 
temperature will be shown by the line a a When this Imc inter 
sects the inclined moisture line for ii grams of water we know that 
the rising mass has cooled to satuiation and this occurs when the 
pressure is about (>40 millimetres and the tempeiature 13 2° C 
By tuither rise and (xpansion a steady condensation continues 
but by reason of the latent heat evolved the lale of cooling is dimm 
ished and follows the Ime / 3 /3 Ihe condensed vapour or cloud 
particles axe here supposed to be earned up with the cooling air 
but the temperature of freezing or zero degrees centigrade is soon 
attained -as the diagram shows — when the pressure is about 472 
millimetres At this point the special evolution of latent heat of 
freezing comes into play, and although the air rises higher and moie 
moisture is condensed the temperature <Iocs not fall because the 
water already converted into vapour and now becoming ice isgivmg 
out latent heat sufficient to counteract the cooling due to expansion 
Ihis illustration from Hertz's dmgiam therefore shows that the 
curve for coolmg temperature coincides with the vertical line lor 
freezing and is represented on the diagram by the slioi t piece $ y 
By this expansion due to ascent the volume is increased while the 
temperature is not changed, therefore the quantity of aqueous 
vapour has increased When the ascending mass has reached the 
level where the pressure is 463 millimetics it bus also reached the 
moisture line that represents this increase in aqueous vapour As 
tins shows that the aqueous pai tides hive now all been frozen and 
as tho air is now continuously using while its temperature is always 
below freezing-point therefore at levels aliove this jxunt the vapour 
that condenses from the air is supposed to pass directly o\ er into the 
condition of solid ice Therefore from this pomt onwards the falling 
temperatures follow along the line y y and continue along it in- 
dchnitely From these considerations it follows that the clouds 
above the altitude of freezing temperatures are essentially snow 
crystals and if the air rises slowly there may be time for the water 
and ice to settle down towards the ground , in this case the quantity 
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of snow left within the clouds must be very small, and the cloud 
has the delicate appearance peculiar to cirrus Hertz s original 
diagram is quite covered by these systems of a $ y and 8 lines and 
the moisture lines The lines show the density of the moist air at 
any stage of the process The improved diagram by Neuhoff 
published in 1900 is reprinted in tne second volume of Abbe's 
Mechanics of the Earth s Atmosphere and its arrangements help to 
solve many problems suggested by the recent progress of aerial 
research 

In von Bezold s treatment of this subject only illustrative diagrams 
are published because the accurate hgures drawn to scale are 
necessanl / too large and detailed He presen ts gi aphically the exact 
explanation of the cooling by expansion the loss of both mass and 
heat by the rainfall and snowfall and the warmth of the remaining 
air when it descends as foehn winds in Switzerland and chinook 
winds in Montana Even m the neighbourhood of a storm over low 
lands and the ocean the warm moist air 111 front after being earned 
up to the ram or snow stage flows away on the upper west wind 
until a corresponding portion of the latter descends drier ind warmer 
on the opposite side of the central low pressure In order to have 
a convenient term expressive of the fact that two masses of air in 
different portions of the atmosphere having different pressures 
temperatures and moistures would if brought to the same pressure 
also necessarily attain the same temperature von Bezold introduced 
the expression potential temperature and devised a simple dia 
gram by which the potential temperature may be determined for 
any mass of air whose present temperature, prcssuie and moisture 
arc known In an ascending mass of air from the beginning of the 
condensation onwards the potential temperature steadily increases 
by reason of the loss of moisture but in a descending m iss of air it re- 
mains constant at the maximum value atbimed by it at the highest 
point of its previous path In general the potential temperatuies 
of the upper strata of the atmosphere are higher than those of the 
lower In general the so called^ vertical tempciature gradient is 
smaller than would correspond to the adiabatic rale for the dry 
stage This latter gradient is o 993^ C per hundred metres for the 
dry stage, but the actual atmospheric observations give abtiut o 
Apparently this difference represents primarily the latent heat 
evolved by the condensation of vapour as it is carried into the upper 
layers but it also denotes in part the effect of the radiant neat 
directly retained m the atmosphere by the action of the dust and the 
surfaces of the clouds Passing from simple changes due to ascent 
and descent von Bezold next investigated the results of the mixture 
of different masses of air, havmg diffcient temperatuies and 
humidities or different potential temperatures The imjxirtance of 
such mixtures was exaggerated by Hutton while that of thermo 
dynamic processes was maintained by Espy but the relative 
signihcance of the two was first clearly shown by Hann as far as it 
rcl ites to the formation of ram and further details have been con- 
sidered by von Bezold The practical tables contained m lYofessor 
Bigelow's report on clouds and those of Neuhoff as arranged for the 
use of those who follow up von Bezold s tram of thought complete 
our methods of studying this subject 

A most important application of the views of von Bezold Hertz 
and Helmholtz was published by Brillouin in his memoir of 1898 
Just as we have learned that the motions of the atmosphere are 
not due either to the general distribution of heat or to local influences 
exclusively, but m part to each and lust as we have learned that the 
temperature of the air is not due either to radiation and absorption 
or to dynamic processes exclusively but to both combined so in the 
phenomena of ram and cloud the precipitation is not always due to 
the cooling by mixture or to the cooling by expansion or to radia- 
tion but IS in general a complex r^wult of all The effect of the 
evaporation of cloudy particles m the production of descending 
colcf currents has always l>een understood 111 a general way, but was 
first brought to prominence by Espy in 1838 and perhaps equally 
foicibly by Tayc in 187*) Helmholtz, in his memoirs on billows in 
the atmosphere showed how contiguous currents may interact on 
each other and mix together at their boundaiv surface but Brillouin 
explains how these mixtures produce cloud and ram — not heavy 
rains, of course but light showers, and spits of snow and jxissibly hail 
He says When the layers of clear or cloudy air are contiguous 
but moving with very different velocities their motion relative 
to the earth bee uise of the rotation of our globe assumes a much 
more complicated character than that which obtains when the air 
h IS no horizontal but only a vertic il motion We know in a general 
manner what apparent auxiliary forces must be introduced m order 
to take into account this rotation and numerous meteorologists 
have published important works on the subject since the fir-»t memoirs 
by Ferrel But tneir point‘d of view have been very different from 
mine The subjects that I desire to study are the surfaces of 
discontinuity as to velocity temperature and cloudiness in one 
special case only Analytical methods permit us to resolve complex 
questions only for limited areas in longitude and for contiguous 
zones within which the movements ire steady but not necessarily 
uniform nor parallel But it is evident that one can learn much as 
to the condition of perminence or destruction of annular zones 
having uniform and parallel movements Thus simplified the 
questions can be treatecl bv elementary geometric methods by means 
of which we at once rediscover and complete the results given b) 


Helmholtz for zones of clear air and discover a whole senes of new 
results for zones of cloudy air " Among Brillouin ‘s results are the 
following theorems — 

A If the atmosphere be divided into narrow zonal rmgs, each 
extending completely around the globe, thus covenng a narrow zone 
of latitude, and if each is within itself in convective equilibrium 
so that the surfaces of equal pressure shall be surfaces of revolution 
around the axis of rotation, then within any such complete ring 
m convective equilibrium the angular velocity of any particle of the 
air will vary m inverse ratio of the square of its distance from the 
axis of rotation, or ar^i'i constant, that is to say, the air will not move 
like a rotating solid, but will have a variable angular velocity, smaller 
far from the axis and greater near to it 

B The surfaces of equal pressure arc more concave towards the 
centre tlian is the surface of the globe itself, and they are tangent 
to the latter only along the parallel where calms prevail 

C A heavy gaseous atmosphere resting upon a rotating friction 
less globe divides itself into concentric rings whose angular move- 
ments increase as wc pass from the polar region towards the equa 
tonal ring the central globe rotates more lapidly than the equatorial 
atmospheric niig 

D Ihe surface of separation between two contiguous concentric 
rings must be such that the atmospheiic pressure shall have the 
same value as one approaches this surface from cither direction, and 
the surface of separation is stable if the differences of pressure in 
different parts of this surface arc directed towards the surface of 
equilibnum As the distribution of pressure along a line paralh 1 
to the axis of lotation is independent of the velocity of rotation, 
the ordinary condition of stability, viz that the gas of whicli the lower 
ring is composed shall be denser than that a^vc, will hold good 
for this line In general, any inclination of the surface of separation 
to the hoiizon amounting to 10" must be associated with very small 
differences of density and Urge differences of velocity in practice 
the inclinations are f ir less th m 10° 

F If the surfaces of equal pressure or isobars aie nearly horizontal, 
as in ordinary cases, the calculations are comparatively easy to 
make Let the inclination of the isobaiic surface ascending towards 
the })olc be <p let /ij be a distance counted along the axis of the earth, 
and Hj the distance measured in the direction of the attraction of 
gravity then the angle of inclination of the isobanc surface is given 
by the equation 

tan ^ - - H,^sm a 
hj cos \ 

where \ is the complement of the angle between the direction of 
gravity and the lint drawn to the poks or the axis of rotation of 
the earth I he surface of separation is that ov(.r which the pressure 
IS the same in two contiguous masses or zones, and is identical 
with a vertical plane only when the densities and velocities in the 
two layers have certain specific relations to each other It can never 
he between the isobanc surfaces that Brillouin designates as i and 2 
In order that the equilibnum may be stiblc, it is necessary that when 
ascending m the atmosphere along a line parallel to the polar axis 
one should traverse layers of diminishing density In the midst 
of any zone there cannot exist mother zone of limited altitude 
it must extend upwards indefinitely Whenever there is any zone 
of limited altitude it must necessarily have, near its highest or lowest 
point, «Tn edge by which it is attached to the surface of separation 
of two other neighbouring zones In other words, the surfaces of 
separation of the three zones, of which one is limited and the other 
two arc indefinite, must all run together at a common point or edge, 
very much as m the problem of the equilibrium of thin films 

r When the contiguous zones are cloudless the mixtures take 
place under the following conditions Starting from the stable 
conditions, the cloudless mixture ascends on the polar side when the 
west wind which prevails on the equatorial side of the surface of 
separation is warmer, but descends between the pole and the equa 
tonal side of the horizon when the west wind which prevails on the 
equatorial side of the surface of separation is colder The mixtures 
of cloudless air rapidly occupy the whole height of the two layers that 
arc mixing When they form along a surface tliat becomes unstable 
the whirlwind that is thus engendered is sensibly cylindrical at first, 
but finally becomes extremely conical This whirlwind may be 
limited as to height when the two contiguous masses that are mixing 
are surmounted by a third clear or cloudy layer which intersects 
the other two and whose lower surface is stable (Brillouin suggests 
that possibly this corres|X)nds to the formation of water-spouts and 
tornadoes ) 

G When the contiguous zones are cloudy and the mixtures 
produce decided condensations, and sometimes even precipitation, 
the study of these must follow closely in the tram of thought followed 
out by von Bezold When the contiguous winds are feeble, but the 
temperatures are very different and the zx>nes are near the equator, 
then the position of the 4nixture can be inverted by condensation, 
since the influence of difference of pressure becomes predominant. 
At the equator, whatever may be the difference of temperature, a 
mixture that is accompanied by condensation always rises if the 
surface of separation is stable The condensation increases by the 
expansion each zone of mixture being an outburst of ascend 
mg cumuli At the equator, whatever may be the difference of 
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tcm^^eralurt, a mixture accompanied by condensation always 
descends when the surface of separation is unstable moreover, the 
adiabatic compression rapidly evaporates the mixture 

In the last three chapters of his memoir, Bnllouin applies these 
principles and other details to almost every observcci vanety of 
mixtures due to the pressure of one current of air ag iinst another 
1 ig II prepared for the U S Monthly Weather Review (Oct 
1897), gives nve of the cases elucidated by Bnllouin In each of 
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Eig II — Diagram illustialmg Clouds due to Mixture 

these the h ft hand side of the diagram is the polar side, the air 
being cold above and the wind from the cast, while the right hand 
side IS the cquatonal side, the air being warm abo\o _ 

and the wind from the west The reader willstc that | 
in each ca^'c, depending on the relative tcinjicraturcs I 

and winds, layers of cloiul are formed of marked in Vltitudes 
dividualit> As none of these clouds appear in the 
Internatwi al Cloud Atlas or the vaiious systems of 
notation for clouds, one is all the moic impressed 
with the importance of their study ind the success 
with which Bnllouin has opened up the w ly for futuie 
investigators We have no longci to do with per 
soiial and local ixjHiicnce, but with an analytical 
dcbciiption of a small number of eharactcnstics e isy 
to comprehend and applicable at every locality 
throughout the globo ' 

Erom a thermodynamic point of view the most 
important study is that published by Margiihs, Uebir 
die Fnergie dtr Stutme (Vienna, 1905) 1 his work 

considers only the total energy ind its adiabatic trails 
formations within a miss of air constituting a closed 
system truly adiabitic chang s in closed systems 1 2- 1 | 

do not occur within any special portion of the earth's • - o 

atmosjilicre neither can our entire atmosphere be 
considered as one such system — but Marguh s' results irt ij)pioxi- / 
mately applicable to many observed cases and compktt the demon- 
stration of the general truth that we must not confine our studies 1 
to the simpler cases treated by Tspy, Kcyc, Sohneke, Peshn, Ftrrel 
Mohn All imiginable combinations of conditions exist in our . 
atmosphere and a method must be fouiul to treit the whole subject ' 
comprehensively and ngorously I 

The three equations of energy on which Margules bases his work ' 
aie — i 

It 4 5 {K + P) 4 - aA o I 

51 - Q I 

R 4- 8(K 4- P) 4- 81 - Q I 

where R = energy lost by friction or converted mto heat ( 

kinetic energy due to velocity of moving masses, P=potential energy 
due to location and gravity and pressure heat, A=work done by 
internal forces when air is expanding or contracting, I— internal ' 
energy due to the existing pressure and temperature, Q — quantity • 
of heat or thermal energy added or lost during any operition and 
which IS zero during adiabatic processes only 

These equations are applied to cases in which masses of air of j 
different temperatures and moistures arc superposed and then left , 
free to assume stable equilibrium It results in every case that there 1 
IS no free energy developed Any condensation of moisture by expan 


Bion IS counterbalanced by redistnbution of potential energy and bv 
the work done in the interchange of locations ihe idea that baro- 
metric pressure gradients make the storm-winds is seen to bo erron- 
eous and the primary importance of gravity gradunts is brought 
to light ' Ihe source of a storm is to be sought only in the iioteii 
tial energy of po'^ition and m the velocity of ascent and descent, 
although these are generally lost sight of owing to the gnat horizon- 
tal and small vertical dimensions of the storm areas 1 he hou/ontal 
distribution of pressure seems to be a foiccd transformation within 
the storm areas at the boundary surface of the earth, by nason of 
which a small part of the mass of air acquires a greater velocit) th in 
it could by ascending in the coldest or sinking in the warmist 
part of the storm areas But here we come to problems that cannot 
be solved by consideiing the energy only ' 

This latter quotation emphasizes the necessity of returning to 
the equations of motion The thermodynamics and hydrodynamics 
of the atmosphere must lx studied in intimate connexion — they cm 
no longer be studied separately Apparently we miy expect this 
next step to be taken in the above mtntioned work promised by 
V Bjtrknes but meanwhile Professor E El Bigelow has suceess- 
fully attacked some features of the jiroblem in lus * Studies on the 
Thermod) namies of the Atmosphere {Monthly Weather Revtepjy 
J in -Dec 190O) In ch 111 of his studies {Monthly Weather Review, 
March 190O) Bigelow establishes a thermodynamic formula appli 
cable to non adiabatic piocesses by introducing a factor n so that the 
pressuie (P) and absolute temperature (1) arc connected by the 
formula 

p. _ /T yKiK-i) 
p 

In our fig 1 abo\c given, Cottier has assumed w — 1 2 but as the 
vilucs have now been computed for all altitudes fiom the obseiva 
tions given by balloons and kites, and have a very general importance 
and iniiiesi, we copy them from Bigelow's Table 16 as below — 
Ihe existence of such large values of n shows the great extent to 
which non adi ibalic prcicesses enter into atmosiihenc physics 
Heat is bting ridiited, absorbed, li msferrtd ind transformed on all 
occasions and it dl altituchs Knowing thus the thermodynamic 
strueture of anas of high and low jiressure we find the modifications 
needed in the energy formula for non adiabitic processes- and 
Bigdow apjilK s the lesulting formula most satisfaetonly to a famous 
waterspout ol the 19th of August 1896 over Nantucket Sound for 
which many photographs anil mcasiireinents arc available flit 
I thermodynamic study of this waterspout being thus accomplished 
j it was followed by a combined theimohydrodynamie study of all 
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storms {Monthly Weather Rei?tw, Koveinbci I9e)7-Mareh igog) 
with considerable success 

We have thus passed m review the steady progress of mathe- 
matical pliysicists in their efforts to unravel the complex dynamics 
ol our atmosnhen The profound iiuportance of this subject to 
governmental weather bureaus, and through them to the whole 
civih/ed world, stimulates diligent effort to overcome the inherent 
difhculties of the problems An elaborate system of study and 
laboratory exjkrimt ntation leading up to research 111 meteorology 
has been devised by Cleveland Abbe, culminating in experiments 
on models of the atmosphere as a whole by which to elucidate 
both the local and the general cireulitions on globes whose oro 
graphy and distribution of land and water is as irregular as that 
of ilie earth 

fhe r ormaiion of Ratn — Not only has dynamic meteorology 
made the progress delineated in the previous sections, but one of 
thi most important questions in molecular physics is in *process 
of being cleared up The studv of atmospheric nuclei and con- 
densation and the formation of clouds in their relation to dail\ 
meteorological work began w ith the appointment of Dr Carl Barns m 
i8oi as physicist to the U S Weather Bureau, and his work has D ( n 
laboriously continued and extended in his laboratory at Providence 
Rhode Island The formation of rain, from a physical point of view, 
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IS the ultimate step m the formation of cloud The cloud consists, 
like fog of extremely small particles, so light that they float m 
definitely m the air, rain and snow represent those particles that 
have grown to be too lirge and heavy to be any longer sustained 
by the air— that is to say, thi.ir rate of fall through the air is greater 
than the ascending component of the air in which they float The 
process by which larger drops are formed out of the lighter particles 
that constitute a cloud has not yet been satisfactorily explained 
It IS probable that either one of several processes contributes to 
bring about this result, and that in some cases all of these conspire 
together The following paragraphs represent the hypotheses tliat 
have marked the gradual progress of our knowledge — 

A Cloud particles may be dnven together by the motions imparted 
to them by the wind, and may thus iiRchanically unite into larger 
oms, which, as they descend more rapidly, overtake the smaller 
ones and grow into rain -di ops 

B riie particles on the upper boundary of a cloud may at night- 
time, or in the shade, cool more decidedly than their neighbouis 
below them, either by radiation or by mixture, then the air in their 
immediate vicinity Ixxximcs correspondingly cold, the particles and 
their envelopes of cold an sink more rapidly, overtaking, and there 
fore uniting with other particle s until the large ram-drops are formed 

C Some cloud particles may be supposed to be electrified posi 
tivcly ahtl otliers negatively, causing them to attract each other 
and run togethcf into Itrger ones, or, again, some may be neutid 
and others charged, which may ilso bring about attraction and union 

D When any violent igitation of the air, such is th( sound waves 
due to thunder, oremnon ulmg, or other explosions, sets the pai tides 
in motion, they may be driven teigcther until brought into contact, 
and united into Ixrger drops 

L The air —or, properly s|Kaking, the vaixmr — between cloudy 
particles —that is to say, within fog or cloud, is generally in a stitc 
of supersatnration , but if it is steadily rising to higher altitudes, 
thorerw expinding ind ruling, the siipersaturation must mcreise 
steadily until it reae hes a degree at which the molecular strain gi\ t s 
way, and a sudden violent exmdensation fakes place, m which 
process both the vapour and the cloud particles within a compira- 
tivcly large sphere are instantaneously gathered into a large elrop 
The electricity that may be devclopexl in this process may give 
nsc to the lightning flash instead of the reverse process described 
in the preceding paragraphs (C anel D) 

F However pi lusible the preceding five hypothest s have seemeel 
to be it must be confessed thit no one has ever yet obseived pro 
capitation actually formed by these processes I he laborious 
observations of C 1 R Wilson of Cambridge, England probably 
give us our first correct idei as to the molcculir piocesses involved 
in the formation of ram \fter having followea up the methods 
in uiguratcd by Aitken showing that the particles of dust floatin ^ 
in the air no m itter of what they may be composed become by pre 
fercnce the nuclei upon which the moisture begins to condense when 
air IS cooled by expansKui Wilson then showed tlxat m absolutely 
dustlcss air having therefore no nuclei to facilitate condensation 
the latter could only occur when the xir is cooled to a much gre xt( r 
extent than m the case of the presence of dust, in tact dustlcss air 
requires to bo expanded more than dusty air in the ratio of 4 to ^ 
or ij times more The amount of this larger expulsion may \ iiy 
somewhat with the temperature the moisture and the gases More 
remarkable still he slxowed that dustless air having no \ isiblc or pro- 
bable nuclei acquired such nuclei when a beam of ultra violet light 
or of the rontgen rays or the uranium radiition or of ordinal 
sunlight (which p(3ssibly contains all of these radiations) was allowc <1 
to pass through the moist air in his expeiamental tube In other 
words these rays pnidnce a change in the mixed gas and vapour 
simillf to the formition of nuclei and condensation of aqueous 
vapour takes place upon these invisible nuclei as readily as upon 
the visible dust nuclei h urther the presence of cert im metals within 
the experimental tube also produces nuclei, but the amount of 
expansion and therefore of cooling required to produce condensa 
tion upon these metallic nuclei is rather larger than in the case of 
dust nuclei Ihe nuclei thrown into the experimental tube by the 
discharge of electricity from a pointed metal w ire produced very dense 
fogs by means of expansions slightly exceeding those required for 
ordinary dust hmally Wilson has been able to show that when 
dust particles are electnfied negatively their tendency to condense 
vapour upon themselves as nuclei is much greater than when they 
are electrified positively and he suggests that the 'descent of the 
rain-drops to the ground carrying negitive electricity from the 
atmosphere to the earth may perhaps explain the negative charge 
of the earth and the positive electricity of the atmosphere 

At this point we come into contact with the views developed by 
J J Thomson as to the n ituie of electricity and the presence of 
negative and positive nuclc i m the atmosphere According to him 

The molecules made up of what chemists call atoms must be still 
further •subdivided and the atoms must be conceived as made up 
of corpuscles, the mass of a corpuscle is the same as the mass of the 
negative ion m a gas at low pressure In the normal atom this 
assemblage of corpuscles forms a system which is electneal and 
neutral Though the individual corpuscles behave like negative 
ions yet when they are assembled in a neutral atom the negative 
t fleet is balanced by something which causes the apace through which 


the corpuscles are spread to act as if it had a charge of positive 
electricity equal in amount to the sum of the negative charges on the 
corpuscles I regard electrification of a gas as due to the splitting 
up of some of the atoms of the gas resulting in the detachment 
of a corpuscle from such atoms Ihe detached corpuscles behave 
like negative ions e ich carrying a constant negative charge which 
we shall call the unit cliarge while the part of the atom left 
behind behaves like a posiuve ion with the units positively charged 
but with a mass thxt is Jait,c compaied with that of the negative 
ion In a case of the ionization of the gas by lontgen or uianium 
ravs, the evidence stems to be in favoui ot the view thxt nut more 
than one corpuscle can be det ichtd fiom any one atom Now the 
10ns by virtue of then negative eliargcs act as nuclei around which 
diops oi water condense when moist du t fiee gas is suddenly 
expanded C 1 R Wilson his shown tint it ret^uiics a con 

Sidciably greater expansion to produce a cloud in dust lict air on 
positive 10ns than on negative ones wlitn the ions are produced by 
rontgen riys ' It would therefore appeal that the moist atmo- 
sphere above us may through the action of sunlight of the lightning 
flash as well as by other means, become ionized Ihe negitive 10ns 
attrict moisture to theinsclvf s inoic rt idily than the positive, they 
grow to be lirger drops and descending to the euth with their 
negative charges give it negative electneily while the atmosphcie 
is left essentially Cither positive or neutial (bee il o \tmosi hiikic 
ELEC rRICIT\ ) 

IV — C0SMIC\L MeTEOROI OG\ 

Lncler this title have been jncliided all possible, plausible 
or iiiiaginaiy relations between the earth s atmosphere and 
interplanetary space or the heavenly bodies Ihe diffusion 
to and fio at the outer linnl of the atinospheie, the bombiid- 
ment by 10ns from the sun, the exphnition of luroral lights 
and ol magnetic storms, in., influent c ot shooting stars and 
(ornct tails, the relation of the zodiacal light and the (jegen- 
schein to the atmosphere, the paiallelisms between tcrrtstriil 
phenomena and the variations of the solar spots and protubci- 
anees, the origin ot long or short climatic periods, the cause 
of spetial widvsprx id cold days, the existent e of km ir or sohi 
gravitation tides analogous to ote nit tides, the influent e of 
slow changes in the earth’s orbit or the eaith’s axis of rotatieii 
— all are grouped under eusmieal meteorology 

But m the writer’s judgment these matters, while curious 
and interesting, have no xppicciible bearing on the current 
important questions of atmosphene meehanics Ihere seem 
to be many widespread delusions and mistakes in rcgaid to 
these problems, analogous to the popular errors in regard to 
astrology, and it is haidly necessary to do more than allude 
to them here The leading meteorologists have relegated such 
(jucstions to the eare ol theoretical astronomers and ph>sieisls 
until our knowledge is more firmly established Undoubtedly 
the earth does come under other influences than that of the 
radiation from the sun, but in the present stage of dynamic 
meteorology we consider only this latter, and, assuming it to 
be constant as regards quantity and cfuahty, we find the variable 
selective absorptions and reflections within our own atmosphere, 
and Its complex internal mechanism afford us a bewildering 
maze of problems such that so long as these are unsolved it 
would be folly to spend time on those 

V — Meiforological Organizations 

During the latter half of the 19th century the prosecution 
of work in meteorology gradually passed out of the hands of 
individuals into the control of large national organizations 
This was the natural result of the discovery that, by the spread 
of the electric telegraph and oc ean cables, it had become possible 
to compile daily weather-maps for large portions of the globe 
and make prediction*) of the weather and the storms for a day 
or two in advance, of sufficient accuracy to be of the greatest 
importance to the material interests of civilized nations The 
development of wireless telegraphy smie 1900 has even made it 
possible for isolated ships at sea to exchange weather telegrams, 
compile daily maps and study surrounding storms One by 
one every civilized natidn has established either a weather 
bureau or a meteorological office, or a bureau of hydrography 
and marine meteorology, or an elaborate establishment for 
aerial explorations according as its special interests demanded 
These governmental bureaus usually pursue both climatology 
and theoretical meteorology m addition to their daily practical 



METER, ELECTRIC 


work of telegraphy, forecasting, and publication of charts 
Although, of course, in most cases, the so-called practical work 
absorbs the greater part of the labour and the funds, yet every- 
where it IS recognized that research and the development of a 
correct theory of the motions of the atmosphere are essential 
to any important progress m the art of forecasting \mong 
other important general works in which the oihcial weather 
bureaus have united, we mav enumerate the International 
Meteorological Congresses, of which the first was held in 1853 at 
Brussels, the second in 1873 at Vienna, and others more frequently 
since that date, the establishment of an International Com- 
mittee, to which questions ot general interest are lefcrred, 
the organization of a systematic exploration of the polar regions 
in the years 1882 and 1883, the general extension of the meteoro- 
logical sei vices to include terrestrial magnetism as an essential 
part of the physics of the globe, the systematic exploration 
of the upper atmosphere by means of kites and balloons, and 
the universal co-opcration with the U S Weather Bureau m 
the contribution of sunultancous date for its mternational 
bulletin and its daily map of the whole northem hemisphere 
The hydrographic offices and marine bureaus of the principal 
commercial nations have united so far as prac ticablc in the dailv 
chartmg of the weather, but have especially developed the stud> 
of the climatology of the ocean, not only along the lines laid 
down by Maury and the Brussels Conference of 1833, but also 
with particular reference to the tracks of storm centres and 
the laws of storms on the occm the condition of these 
governmental organizations was disc ussed in the annual Address 
of the lion h Campbell Bayard, delivered before the Royal 
Meteorological Society of London in J tniiary i8cjc), and m the 
text accompanying Bartholomew’s Physical Atluoj vol 111 

Ihe development of meteorology, in both its scientific and 
its practie il aspec ts, is intimately dependent upon the progress 
of our knowleclge of physics, and its study offers innumerable 
problems that can be solved only by proper combinations of 
mathematical theory and laboratory experimentation The 
professors in colleges and universities who have hitlierto lectured 
on this subjec t have not failed to develop some features of 
dynamic meteorology, although most of their attentum h is been 
given to climatology In fact, many of them have been engrossed 
in the study of general problems in molecular physics, inci c ould 
give meteorology only a small part of their attention The 
early textbooks on meteorology were frecjuently mere chapters 
or sec turns of general treatises on physics or chemistry Ihe 
few prominent early eases of university professorships devoted to 
meteorology are those of the eminent Professor Heinrich Wilhelm 
Dove at Berlin, Professor Adolphe Quctelct at Brussels and 
Professor Ludwig priedrich Kaemtz at Halle and Dorpat In 
modem times we mav point to Professor Wilhelm von Bczold 
and George Hellmann at Berlin, Professor Julius Hann at Vienna 
and Gratz, Professor Josef Maria Pemter at Linz and Vienna, 
Professor Alexander Woeikof at St Petersburg, Professors Hugo 
Hiklebrand-Hildcbrandsson at LIpsala, Henrik Mohn at Chris- 
tiania, Elias Loomis at New Haven, Connecticut, W M Davis 
and R de C Ward at Cambridge, Massachusetts, Alfred Angot 
and Marcel Bnllouin at Pans, Hugo Hergesell at Strassburg, 
Arthur Schuster at Manchester, Peter Polls at Bonn, anci 
Richard Bornstein at the School of Agriculture in Berlin With 
these exceptions the great universities of the world have as yet 
given but little speiial encouragement to meteorology, it has 
even been stated that there is no great demand for higher 
education on the subject On the other hand, the existence 
of thousands of voluntary observers, the profound interest in 
the weather actually taken by every mdividual, and the numer- 
ous schemes for utilizing our very limited knowledge of the 
subject through the activities of the large weather bureaus of 
the world demonstrate that there is a demand for knowledge 
perhaps even higher than the universities can offer It would 
be very creditable to a nation or to a wealthy patron of science 
if there should be established meteorological laboratories in 
connexion with important universities, at which not only in- 
struction but especially investigation might be pursued, as is 


done at the magnificent astronomic al observatories that are so 
numerous throughout the world Every atmospheric pheno- 
menon can be materially elucidated by exact laboratory 
exp>eriments and measurements theory can be confronted with 
facts, and the student can become an original investigator in 
meteorology 

Ihe great difficulties inherent to meteorology should stimulate 
the devotion of the highest talent to the progress of this branch 
of science Ihe practical value oi weather predictions justifies 
the expenditure of money and labour in order to improve them 
in every detail 

Bii^liOC RAi HY — ihosc who desire recent uklitionb to our know 
ledge should consult hrst Hann s Lehrbnch der M( U orologie (2nd ed 
Leipzig, 1906) as being i systematic encyclopaedia Of equal impor- 
tance is the MUeorolo^tsche Aeitschnfi (Beilm and Vienna, i 860 to 
(late) The Atlas of Meteorology (Burtliolomtw , 1900) the Quarterly 
Journal of the Royal Meteorological Socuty (London) and the 
Monthly Weaihir Reuuw (Washington) are the works most con- 
venient to English readers and abound with relorenccs to current 
liteiature Ihc Physical Review Science Abstracts and the bort 
schntte dir Phystk contain short notices of all important memoirs 
and will serve to direct the student s attention toward any special 
topic that may interest him (C A ) 

meter, electric In the puhhc supply of electric energy 
for lighting and power it rs necessary to provide for the measure- 
ment of the eleetrii energy or quantity by devices which are 
called electnc meters. Those m use may be classified in several 
ways (1) according to the kind of electnc supply they are 
fitted to measure, e g wliether continuous current or alternatmg 
lurrent, and if the latter, whether monophase or polyphase , 
(11) according to whether they record mtcrmittentl> or con- 
tinuously , (ill) a(( ording to the prim iple of their ac tion, whether 
mechanical or electrolytic, (iv) accordmg to the nature of the 
measurement, whether ciuantitv or energy meters The last 
subdivision is fundamental Meters mtencied to measure 
clectru energy (wluch is re illy the subject of the sale and 
purchase) are called joule ineters, or genenillv watt-hour meters 
Meters intended to measure cleitnc quantily t^re called coulomb 
meters and also amptre-hour meters^ thev are employed for the 
measurement of public electric supply on the issumption that 
the ele( Iromotiv^ force or pressure is constant Most of the 
prai tieal meters in use at the present time may be classified under 
the following five heads electrolytic meters, motor meters, 
(lock meters, intermittent registering meters, and induction 
meters 

Electrolytic Meters art* exclusively ampeio-hoiir meters measunng 
electric quantity directly and electnc energy only inchiectly on 
the assumption that the pressure of the supply is constant The hrst 
electrolytic house mctei in connexion with public electnc supply 
wis described by St Gcoige Lane box He was followed by F J 
Sprague and T \ Edison the last-named inventor elaborating a 
type of meter which he employed in (xinnexion with his system of 
electnc lighting in its early days Ihe Edison electnc meter like 
those of Spi igue incl Lanc -1 ox was based upon the pnnciple that 
when an electnc cuirent flows through an electrolyte such as sul 
phate of copper or sulphate of zinc the electrodes being plates of 
copper or zme, metal is dcssolved olf one plate (the anode) and 
deposited on the other plate (the cathode) It consisted of a glass 
vessel, cont lining a solution of sulphate of zinc in which were placed 
two plates oi pure amalgamated zinc These plates were (xinnected 
by means of a germ in-silver shunt their size and the distance be 
tween them being so adjusted that about raW part of the current 
passing through the meter travelled through the electrolytic cell 
and of Ifio current passed tlirough the shunt Before licing 
placed in the cells the zinc plites were weighed The shunted 
voltameter was then inserted in senes with the electric supply mams 
leading to the house 01 building taking electric energy and the cur- 
rent winch passed dissolved the zinc from one plate and deposited 
it upon the othci so that after a certain interval of time had elapsed 
the altered weight of the plates enabled the quantity of electricity 
to be dcterminc(J from the known fact tliat in electric current of 
one ampere, flowing for one hour, removes i 2133 grammes of zinc 
from a solution of sulphate of zme Hence the (juantity m ampere- 
hours paissing through the electrolytic cell bemg known and the 
fraction of the whole quantity taken by the cell being known the 
quantity supplied to tne house was detei mined To prevent tem- 
perature from affecting the shunt ratio E dison joined in senes with 
the electrolytic cell a copper coil the lesistance of which increased 
with a rise of temperatuie by the same amount that the electrolyte 
decreased Owing to the cost mil trouble of weighing a large 
number of zinc plates, this type of meter fell into disuse 
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A more modern type of electrolytic meter is that due to C O 
Bastwn ‘ Ihe whole current supplied to the house flows through 
an electrolytic cell consisting of a glass tube containing two platinum 
electrodes, the electrolyte is dilute sulphuric acid covered with a 
thin layer of oil to prevent evaporation As the current flows it 
decomposes the liquid and liberates oxygen and hydrogen gases, 
which escape The quantity of electricity which is passed is esti- 
mated by the diminution in the volume of the hquid A third 
electrolytic meter of the shunted voltameter type is that of A 
Wnght In tins meter the electrolyte is a solution of mercurous 
nitrate which is completely enclosed in a glass tube of a particular 
form having a mercury anode and a platinum or carbon cathode 
The current is determined by measuring the volume of the mercury 
delivered at the cathode In the Long Schattner electrolytic meter 
a solution of sulphate of copper is electrolysed 

Motor Meters —Amongst motor meters one well-known type be- 
longing to the ampere hour species is that of b / Ferranti who 
introduced it in 1883 It consists of an electromagnet within the 
iron core of which is a flat disk-like cavity containing mercury 
the sides of the cavity being stamped with grooves 1 he thin disk 
of mercury is therefore traversed perpendicularly by Imes of magnetic 
lorce when the magnet is excited The curient to be measured 
IS passed through the coils of the electromagnet then enteis 
the mercury disk at the centre flows through it radially in all direc- 
tions, and emerges at the peiiphery I ho mass of mercuiy is thus 

set in motion owing to the tendency of a conductor conveying an 
elect! 1C current to move transversely across lines of magnetic force, 
it becomes in fact the ai mature of a simple foim of dynamo and 
lotates with a speed which increases with the strength of the current 
The roughness of the surface of the cavity serves to letard it The 
rotation of the mercury is detected and measured by mean^ of a 
small vane of platinum wire immersed in it the shaft of this vane 
being connected by an endless screw with a counting mechanism 
The core of the electromagnet is worked at a point far below m ignctic 
saturation (see Magnetism), hence the field is nearly proportional 
to the square of the current and the resistance offered to the rotating 
mercury by the friction against the sides of the cavity is nearly pro- 
portional to the square of the speed It follows that the number of 
the revolutions the mercury makes in a given time is pioportioii'il 
to the quantity of electricity which is passed through the meter 
In order to overcome the friction of the counting tram herranti 
ingeniously gave to the core of the electromagnet a certain amount of 
permanent magnetism Another well known motor meter working 
on a somewhat similar principle, is thatof Chamberlain and Ilookham 
In its impioved form this meter consists of a single horseslioe 
permanent magnet formed of tungsten steel having a strong and 
constant held Two air gaps are made in this field paiallcl to 
each other In one of these a copper disk, called the brake disk, 
revolves and in the other a copper armature disk The latb r is 
slit radially and the magnetic fimd is so arranged that it perfoiates 
each half of the disk m opposite directions The irmatnre is im 
mersed m a shallow vessel hllod with mercury, which is insulated 
from the vessel and the armatuie, except at the ends of the copper 
strips The curient to be measured passes transversely across the 
disk and Causes it to revolve in the magnetic field , at the same time 
the copper brake, geared on the same shaft, revolves m the field and 
has local or eddy currents produced in it which retard its action 
I he principle of the meter is to make the bi caking and driving action 
so strong that the friction of the tram becomes immaterial m 
compaiison This meter is an ampeie hour meter and applicable 
only to continuous current circuits Another form of inotor meter 
which IS much used is that of Elihu Ihomson It tikes the form of 
a small dynamo having an armature and field magnets without any 
iron coio The armature carries on its shaft a commutatoi made of 
silver slips and the current is fed into the armature by means of 
brushes of silver wire The current to be mcasuretl passes through 
the lixed field coils, whilst through the armature pisses a shunt 
current obtained by Connecting the brushes across the supply 
mams through a constant resistance The driving force is balanced 
against i retirdifig force produced by the rotation of a copper disk 
fixed on the armature shaft which rotates between the poles of a 
permanent magnet Induced or eddy currents are thus created in 
the copper disk, and the reaction of these against the magnetic field 
ofiers a resistance to the lotation of the disk Hence when a current 
IS passed through the meter the armature rotates and increases its 
speed until the driv mg force is balanced against the retarding force 
due to the eddy cui rents in the copper brake disk In these cir 
cumstances the number of rotations made by the armature in a 
given time is proportional to the product of the strength of the cur- 
rent flowing through the armature and that flowing through the 
field coils, the former being the current to be measured Hence the 
meter is a watt hour meter and measures electric energy In order 
t^fivercome the friction of the tram the field coils are wound with an 
shunt coil which supplies a driving force sufficient to over- 
, oj|W^K|^lction of the counting tram This last is geared to the 
ofTOWif mature by an endless screw and the number of revolii 
tions of xWe^armature is reckoned by the counting-dials, which are 


1 See Electf tetany 41, 112, and Journ In^t Elec Eng (London, 
1898), 27, 547 


so arranged as to mdicate the consumption in Board-of-Trade units 
(i Board of-Trade unit = looo watt hours) A modification of the 
above meter with some mechanical improvements has been devised 
by S Evershed ^ 

Clock Meters — Among clock meters the best known is that of 
H Aron, which is based upon a principle described by W E Ayrton 
and J Perry in 1882 It can be constructed to be either an ampere- 
hour meter or a watt-hour meter, but is usually the latter Its 
principle is as follows Suppose there are two pendulum clocks, 
one having an ordinary pendulum and the other having a pendulum 
consisting of a fine coil of wire through which a current is passed 
proportional to the potential difference of the supply mains — in 
other words, a shunt current Below this pendulum let there be 
pi iced another coil through which passes the current to be measured , 
then when currents pass through these coils the pendulum of 
the second clock will be either accelerated or retarded relatively 
to the other clock since the action of gravity is supplemented by that 
of an electric attraction or repulsion between the coils Hence the 
second clock will gam or lose on the other The two clock motions 
be geared to a single counting mechanism which records the 
dirierence in the rates of going of the two clocks If the difference 
of the number of oscillations m^ide by the two pendulums m a given 
time is small compared to the number made by either of them separ- 
ately then it IS easy to show that the power given to the circuit is 
measured by the gam or loss of one clock over the other in i given 
lime and can therefore be indicated on a counting mechanism or 
registering dials By the use of a peiinanent magnet instead of a 
shunt coil as the lx)b of one pendulum the metei can be made up as 
an ampere-hour meter In this form it has the advintage that it 
can be used foi either continuous or alternating currents 

Jn InttrmiUent Registering Meters some lorm of ampere- meter or 
watt-meter registers the current or power passing into the house ^ 
and a clock motion electric illy driven is made to take readings ot 
the ampcie-metcr or watt meter at definite intervals — say every five 
minutes — and to add up these readings upon a set of registered dials 
I he arrangement therefore integrates the ampere hours or watt- 
houis Ihcse meters, of whieh one well known form is that of 
Johnson and Phillips, have the disadvantage of being unsuited 
foi tlie measurement of eltetiic supply m those cases m which it is 
iiregular or intermittent — is in a theatie or hotel 

Induction Meters arc applicable only in the ease of alternating 
euritnt supply One of the most widely used foi ms is the Westing 
house Shallenberger It consists of i disk of alummium, the axis 
of which is geared to a counting mcc h ini^m and whieh runs between 
the poles of permanent magnets th it create eddy currents in it 
and therefore exert a retarehng foice In proximity to the upper 
side of the disk is placed a coil of wire having an iron eoie, wnicli 
IS a shunt coil the ends of the coil being connected to the leimmals 
of the supply mains Under the disk arc two other coils which 
are placed in scries with the sujiply When these last coils are 
traversed by an alternating cuirent they induce local or eddy 
currents in the disk I he cuirent m the shunt coil lags 90 degrees 
behind tho imjiressed electromotive force of the circuit to be 
measured henee if the mam current is m step with the potontiil 
dilTertncc of the terminals of the supply miins, which is the case 
when the supply is given wholly to clcctnc lamps, then the field 
due to the mam coil differs from that due to the shunt coil by 
90 degrees Smec the eddy currents induced in the disk are 90 
degrees in phase behind the inducing field the eddy cuiients pro- 
duced by the mam coil are in step with the magnetic field dne to 
the shunt coil, ind hence the disk is diiven rounil by the revolution 
duo to the action of the shunt coil upon the induced currents in 
the disk Hence the disk will be accelerated until the driving 
force IS balanced by the utarding fence due to the induced currents 
created in the disk b\ the permantnl magnets When tins is the 
case, the number of revolutions of the meter m a given time is a 
measure of the watt-hours or energy which is passed through the 
meter The counting mtchanism and dials may be so arranged 
as to indicate this encigy directly in watt-hours The meter is 
made up also in a form suitible for use with two or three fixed 
electric curienLs (Sec Llectrokinetics ) 

Requirements 0/ a Good House Meter — A gas meter which has an 
error of more than 2 % in favour of the seller or 3 % m favour of 
the customer is not passed for use An electricity meter should 
therefore have approximately the same accuracy As a matter 
of fact it IS difficult to rely upon most electric meters to register 
correctly to less than 4 % even between quarter load and full 
load Out of nearly 700 current motor meters of various makes 
tested at Munich m 1902, only 319 had an error of less than 4 %, 
whilst 259 had errors varying from 4i to 10 % If possible, how 
ever, the departures from aosolute accuracy should not be more 
than 2 % at quarter-load, nor more than 3 % at a full load The 
accuracy of a meter i^ tested by drawing calibration curves showing 
the percentage departure from absolute accuracy in its reading for 
vanous decimal fractions of full load Such a test is made by 
determining with an accurate ammeter or watt-meter the current 
or power supplied to a circuit for a penod measured bv a good 
clock and comparing with thrs the actual reading of the meter 


® See Journ Inst Elec Eng (London, 1899), 29, 743 
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during the same time^ A common source of trouble is tlie short 
circuiting of the shunt coils owing to the shellacked cotton covering 
of the wire becoming moist 

A good meter should start w ilh a current which is not more than 
2 % of its full load current With a supply pressure of 200 volts 
a 5 cp carbon filament lamp takes only o i anniere, hence unless 
a meter will begin to register with ampere it will fail to record 
the current consumed by a single small incandtsetni lamp In 
a large supply system such failure would mean a serious loss of 
revenue Ihe resistance of the meter coils causes a fall in voltage 
down the senes coil which reduces the supply pressure to the con 
sumer On the other hand the resistance of the shunt cod absorbs 
energy which generally varies from i to 3 watts and is a loss either 
to the consumer or to the supply company, according to the manner 
in which the shunt cod is connected In those mctcis which are 
comjiounded — that is, have a shunt cod wound on the field magnets 
to compensate for the friction of the train — it is important to notice 
whether the meter will operitc or continue operating when there 
IS no current in the senes cod, since a meter which ‘ runs on the 
shunt runs up a debt against the consumer for which it gives no 
corresponding advantage 

Cienerally speaking, the price of the meter is a subordinate 
consideration Since the revenue earning power of a supply 
station depends entirely upon its meters, inaccuracy in meter 
record is a serious matter The cost of measuring current by the 
aid of a meter is made up of three parts (i) the prune cost of 
the meter, which vanes from £2 to £b for an ordinary 25 light 
house electric meter (2) the capital value of the energy absorbed 
in it, which if the cost of the energy is taken at 2d per Board of 
Trade unit with interest and depreciation at 0 %, may amount to 
£10 per customer, and (3) the annual working costs for repairs 
and also the wages of the stad of meter men, who take the required 
monthly or quaiterly readings In the ease of small and irregul ir 
consumers, sueh as the inhabitants of model dwellings ind flats 
inhabited chiefly by working cla s tenants, coin-in the slot me lei s 
are much employed Ihe customer eannol obtain cm rent for 
electric lighting until he has placed m a slit a certain com — say, a 
shilling- entitling him to a certain number ot Boird of-fiade units — 
say, to 2 or 4 as the case may be In the Long Sehattner clectroly tie 
meter, the inseition of the com dcpiesses a copper plate or plates 
into an cketrolytic cell containing a solution of sulphate of copper 
the passage of the cuirent dissohes the copp( r od one of the plates, 
the loss in weight being determined by the quantity of the eleetricit> 
jiasscd As soon is tht plate has lost a certain amount of weight 
corresponding to the value of the eUctric energy represented bv 
the com th( plate rises out of the liquid and cuts od tlic cuiicnt 

Authorities — H (/ Solomon, nhctricity Meters (London, 1900) 

C H W (icrhardi, Llectncity Meters thetr Construction and 
Management (London, 1906) I C American Meter Practice 

(New York, 1904) J A Fleming, A Handbook for the Electrical 
Laboratory and Jesting Room (London 1904), "I P Wilmshursl, 

Electricity Meters Electrician (1^97), 39, 409, G W 1 ) Kicks, 

‘ On the Variation of the Constants of Elcctiicity Supply Mehrs, 
with remperiturc and Cuiient,' Electrician (1897), 39, 573 

(J A F) 

METHODISM, a term^ denoting the religious org inizations 
which trace their origin to the evangelistic teaching of John 
Wesley The name “ Methodist was given in derision to those 
Oxford students who in company with the Wesleys used to meet 
together for spiritual fellowship, and later on when John Wedey 
had organized his followers into “ societies ” the name was 
applied to them m the same spirit It was however acc epted by 
him, and in official documents he usually styles them ‘‘the 
people called Methodists ” 1 he fact that standards of Methodist 

doctrine are laid down as consisting of “ Mr WesleyS Notes on 
the New Testament and the 1st Series of his Sermons (fifty- 
three in number), might seem to indicate a departure from 
existing systems, but it was not so He fully accepted the 
recognized teaching of the Church of England, and publicly 
appealed to the Prayer Book and the Thirtv-nine Articles 
in justification of the doctrineh he preached Methodism 
began in a revival of personal religion, and it professed 
to have but one aim, viz “ to spread Scriptural holiness 
over the land ’’ Its doctrines were in no sense new It was 
the zeal with which they were taught, the clear distinction 
which they drew between the profession of godliness and the 
enjoyment of its power — added to the emphasis they laid upon 
the immediate influence of the Holy Spirit on the consciousness 

^ "Methodism" is derived from "method" (Gr fiJSo^os), a 
rule A " methodist " is one who follows a method, ' the term 
being applied not only to the Wesleyan body, but earlier to the 
Amyraldists, and in the 17th century to certain Roman Catholic 
apologists 
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j of the Christian — which attracted attention, gave them diS' 
I tinction, and even aroused ridicule and opposition Wesley and 
I his helpers, finding the Anglican churches closed against them, 
[ took to preaching in the open air, and this method is still 
I followed, more or less, in the aggressive evangelistic work of all the 
Methodist Churches As followers rapidly increased they were 
compelled to hold their own Sunday services, and this naturally 
led them to appoint as preachers godly laymen possessing the 
gift of exhortation These followed their ordinary avocations 
on week clays, but on Sundays preached to congregations m their 
own immediate neighbourhood, and hence were called local 
preachers zs distinguished from travelling preachers Ihe extent 
to which the employment of the local preacher is characteristic 
of Methodism may be seen from the fact that m the United 
Kingdom while there are only about 5000 Methodist ministers, 
there are more than 18,000 congregations, some 13,000 oon- 
gregations, chiefly in the villages, are clependent on local 
preacher^ 

In the organization adopted to foster spiritual life the \(ry 
(haractenstu “ Class-meetings for Christian fellowship ” take a 
prominent place Membership in the church depends solely 
upon being enrolled as a member of one of these meetings for 
( hnstian fellowship, and thus plai ing oneself under pastoral 
oversight 

I he H esleyan Methodists now represent the original lx)dy as 
founded by John Wesley in Great Britain and Ireland, hut in 
America those who looked upon him as their founder adopted 
the episcopal mode of Church government after the War of 
Independenc e, and have since that time been known as Episcopal 
Methodists (see below) It should be noted that the 11 elsh 
C alvtmsitc Methodists are only slightly c onnected with the original 
body They were indirectly the outcome of the evangelistic 
efforts of Howell Harris and Rowlands I heir work received 
the sympithy of Wesley and libcial financial help from the 
( ountess of Huntingdon (see Calvinistic MFTiiODisrs) For a 
time Whitefield was leader, and we fmd a reference to the 
“ Whitefieldian and Wesleyan Methodists " m the Supplement 
to the Gentleman^ s Magazine for 1747, p 619 Ihe theological 
views of these teachers proved quite incompatible with the 
\rminianism of Wesley, and a definite breach between them and 
him took place in 1770 The Welsh Calvinistic Methodists cim 
now a branch of the Presbyterian Church Other divisions have 
been formed at \tinous times by secessions from the Wesleyan 
Methodists (see separate articles) Ihey are Methodist New 
( onnexion (founded 1797-1798), Bible C hnstians (1813), United 
Methodist Free Churches- (ibout 1836), Primitive Methodists 
(founded 1807-1810), Independent Methodist Churches (about 
1806), Wesleyan Reform Union (1850, reorganized 1859) 
These bodies have separated solely on matters of Church govern- 
ment and not on points of doctrine Ihe Primitive Methodists 
in Ireland were a small body who in 1817 seceded because they 
wished to maintain that close connexion with the Church of 
England which existed at the time of Wesley s death, but in 1878 
they rejoined the parent body Methodism has always been 
aggressive, and her children on emigrating have taken with them 
their evangelistic methods (For the American branches see 
below ) 

The statistics givin in the following table (not including Junior 
Society Classes) arc from the Minutes of the Conference of the 
Wesleyan Methodist Church for igoc) At the death of Wesley the 
figures were 313 preachers, 119 circuits and mission stations, and 
76,968 members In the United States 97 circuits, 198 preachers, 
and 43,265 members 

In 1837 the membership m Great Britain and Irel ind was 318,716 
in foieign mission stations, 66,007 in Upper Canada, 14,000, while 
the \mcncan Conferences hael charge of 650,678 members Total 
for the world 1,049 401, with 4478 ministers 

Ihrce Oecumenical Conferences have be.cn held — two at City 
Road London, in 1881 and 1901, and one at Washington in 1891 
The statistics presented at the last showed that the Church during 
the preceding eiecade had gamed about a million members and three 
million adherents At the same time there has been a steadily 


« These first three were joined in 1907 under the name of the 
Umted Methodist Church 
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growing feeling in favour of union Cancida and Australasia led 
the way, for in fhese countries the Methodist Church was undivided, 
and the sentiment was greatly strengthened the formation m 
the United Kingdom of the United Methodist Chureh in 1907 
See A New History of Methodism ^ cd W J Townsend, H B 
WorJiman, George Eayrs (2 vols , London, 1909) (J A V ) 


local and travelling preachers^ and the organization of local 
societies with class leaders, stewards and trustees The intention 
was to make American Methodism a facsimile of that in England, 
subject to Wesley and the British Conference — a society and not 
a Church Pilmoor and others objected to Asbury's strict 


Dcnommation 

Ministers 

Lay 

Preachers 

( huich 
Members and 
Piobationers 

Sunday 

Schools 

OUlcers 

and 

Teachers 

Sunday 

Scholars 

C hurdles 
&c 

Wesleyan Methodists — 








Great Britain 

^ 4*54 

19 820 

520,808 

7 589 

132,180 

9»7 953 

8 606 ^ 

Ireland 

246 

621 

29531 

353 

2,557 

25969 

4x4- 

Torcign Missions 

Frendi Conference 

617 

4>965 

143 497 

1 754 

7.951 

91 II3 

3,562 

^5 

89 

I 675 

70 ^ 

142 

1 996 

127 

South African Conference 

253 

5,797 

117,146 

788 

2 89i 

39 329 

3.936 

Pnmitive Methodists 

1,178 

891 

10 158 

212 108 

4 155 

59 557 

495 531 

5.148 

United Methodist Church 

6,183 

186 905 

2 404 

43 199 


3 1S8 

Wesleyan Reform Union 

21 

527 

8 489 

i8t 

2 762 

22 312 

196 

Independent Methodist Churches 

42 i 

— 

9442 

153 

3 041 

27 219 

156 

Australasian Methodist Chuich 

United States — 

975 

4.57(> 

156 751 

3 973 

24 322 

231 553 

0,418 

Methodist Lpiscopal ^ 

19421 

14.743 

3,^76 888 

34 619 

]()l 06 7 

3 068,248 

795 

Union American Methodist Lpiscopal 
African Methodist 1 piscopal 

African Union Mtthodist Protestant 

138 

- 

18 500 

— 

- 

— 

255 

6,070 

15 885 

850 oot> 

- 


— 

6815 

200 

756 

4 000 

356 

900 

2 770 

125 

Afncan Methodist Episcopal Zion 

3,9^2 

1,520 

578 310 

2 034 

14 404 

122,467 

3,241 

Methodist Protestant 


I, 111 

i8i 894 

2 034 

16,680 

126 031 

2 242 

Wesleyan Methodist 

524 

— 

19 064 

465 


i«,344 

598 

Methodist Episcopal (South) 
i Congregational Methodist 

6 978 

4,800 

I 673,802 

14 892 

III. 137 

I 084,238 

1 15 496 

4^5 

— 

24 ot>o 

— 


— 

i 425 

\ Congregational Methodist (coloured) 

•5 

— 

319 

- 

" 

- 

5 

Cxingregational Methodist | 

23^ 


4 022 




417 

/ion Union Apistuhc 1 

Coloured Methodist I piscopal 

1 


2 ^46 



— 

32 

2 073 

2 786 

-19 739 

4007 

7,098 j 

79 S76 

2,619 

lYiimtive Methodist 

72 

138 

7613 

108 

1 

II 754 

164 

Tree Methodist 

I I2() 

I 299 

31 435 

I 175 

7*376 1 

40 O60 

I 117 

Independent Methodist 

8 

— 

2 569 

— 

1 

— 

A5 

Evangelistic Missionary 

92 

27 

5014 

— 

1 

I 200 


Canadian Mtthodist Chuich 

2,3^4 

3, '*<>9 

329904 

3.556 

55 325 

305 649 

3>7S9 

J ipan Mtthodist Church'’ j 

47 j 

35 

4083 

121 

544 1 

II 136 

28 

Totals ^ 

■>2 97« i 

105 669 

8 715 434 

84 781 

833 469 

7 089 02 ^ 

98 820 


MtTHODiSM IN niF Unitfd Siatfs 
There are m the United States sixteen distinct Methodist 
denomm itions all a<^reeing essentially in doctrine John Wesley 
had been tondiulmg his United Societies for more than twenty 
years before the mo\ement took root in North Amcnca 

A — Lpiscopal Methodist Churches 
Philip Fmbury (1729-1775), a Wesleyan kxal preacher, 
emigrated in 1760 from Limerick to New York Robert Straw- 
bndge( ? - 1781), a kxal preacher and n^tiv^ of Ireland, settled 
m Maryland In 1766 Embury was stimulated by his relative, 
Mrs Barbara Hex k, to begin Methodist preaching, and a society 
was soon formed, which grew rapxlly Embuiy was reinforced 
by the arrival of Ihomas Webb (1721-1796), an English local 
preacher and a captain in the British army Webb and Thomas 
Taylor, a layman of superior ability, appealed to Wesley to 
send over missionaiies, and the 26th annual British Confereme, 
held m 1768, sent to the so( ety m New York ^50 and furnished 
passage money for two missionaries, Ruhard Boardman and 
Joseph Pilmoor (1739-182 s) Three years later Fiancis Asbury 
was sent over, and was made assistant superintendent Mean- 
while Strawbrulge had been preaching with success m Maryland 
and m Virginia 

These “ advince agents ” of this spiritual propaganda brought 
with them Weslev s \rminim Theology They brought also 
t^the means of grace’ on whuh Wesley placed the greatest 
sttess, such as personal testimony m private and public, class 
and prayei meetings, watch-nights, love feasts, the direct and 
fervent preaching of the Gospel and the singing of Wesleyan 
hymns, earned on by means of circuits and stations, exhorters. 


I discipline, and Wesley, hearing of the disagreement, in 1773 
I appomted Ihomcus Rankin (c 1738-1810) superintendent of the 
^ entire work of Methodism in America^ 

The First American Conference -The first American (infer- 
ence was held in 1773, and consisted of ten preachers, ail of whom 
were born in England or Ireland Asbury came to America to 
remain perm inentK , but Rankin, unable to identify himself 
with its people, to take the test oaths requircxi in the Revolution, 
or to sympathize with the colonies, returnexl to England, as dicl 
all the English preachers except Asbury By May 1776 there 
were 24 preachers and 4921 ruembeis, but in the hrst year of 
the Revolution there was a loss ot 7 preachers and nearly looo 
members The next year saw extensive revivals, in sections 
removed from the seat of wai, which added more than 2600 to 
the numbei of members 

I The preachers in. the bouth determined upon administration 
' of the sacraments, and a committee was chosen whose members 
ordained themselves and others The Northern preachers opposed 
I this step, and ior several years the Connexion was on the verge 
of disruption An agreement was finally made to suspend the 
administration until Wesley’s desires and judgment could be 
ascertained He perceived that the society would disintegrate 
unless effective measures were speedily taken, and, aided by two 
presbyters of the Church of England, early in 1784 he ordained 
Thomas Coke (1747-1 814), already a presbyter of that Church, as 
superintendent He likewise ordamed two of his lay preachers 
as deacons and elders, to accompany Coke, whom Wesley sent 
to Amerua as his commissioner to establish, for the Methodist 
Society, a system of Church government, which should include 
the administration of Baptism and of the Lord’s Supper Coke 


^ Seating accommodation, 2 12s 1 above The 1908 returns are Bulgaria, 546 members, Denmark, 

* Oth( r preaching-places, 1561 * Sunday and Thursday Schools Wi. Finland and St Petersburg, 1367, France, 221, Italy, 3O69, 

^ Methodism is also re]ircstnted m se\eml European countries by | North Germany, 12,886, Norway, 6054, South Germany, ii,8oS, 
Conferences and Missions affiliated to the Methodist Episcopal Church Sweden, 15,430, Switzerland, 9419 
of Amcnca, and their membership is included in the figures given j ® Western Conference only 
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was furnished by Wesley with a document setting iorth the 
grounds on which he had taken thib step Wesley also appointed 
Thomas Coke and Francis Asbury “ to be joint superintendents 
over our brethren in North America ” Soon after Coke and his 
compamons arrived they met Asbury and fifteen preachers, and 
a special conference was called, which opened on the 24th of 
December 1784, in the suburbs of Baltimore, Maryland Tins 
convention organized itself mto a Methodist Episcopal Church, 
in which the liturgy sent by Wesley should be read, and the sa<Ta- 
ments should be administered by superintendents, elders and 
deacons, these elders and deacons to be ordained by a presbytery 
using the episcopal form Coke and Asbury were unanimously 
elected superintendents, Coke, aided by his ( lenc al companions 
from England, ordaining Asbury as deacon and elder and formally 
consecrating him a general superintendent Several elders weic 
ordained Ihis convention adopted the first Disciplme of the 
Methodist Episcopal Church It adopted the existing doctrmal 
standards, consisting chiefly of Wesley ^s Sermons and his Notes 
on the New Testament, also twenty-five of the Articles of 
Religion of the Church of England, modilied so as to eiadicatc 
all trace of High Church ritualism, Anglican or Roman, and the 
distinctive doctrines of Calvinism 

The Church thus established began its ecclesiastical career 
with 18,000 members, 104 travelling preachers, about the same 
number of local preachers, and more than 200 Ik ensed exhorters 
There were 60 chapels and 800 regular preae hing plac es 

The energy of Asbury, and the position of Coke in the Church 
of Fngland, liis wealth, culture, and preaching power, greatly 
reinforced the efforts of the preachers Ihe administration of 
the sairamcnts brought peace, and many who would not unite 
with the Society ” asked admission to the Church Within 
five years the number of preadurs swelled to 227, and the 
members to 45,949 (white) and ii ^82 (coloured) 

To bind the whole body the existing method required the con- 
currence of each Annual Conference with eveiy proposition 
This was inconvenient and occasioned much loss of time, there- 
fore a General Confeience was established to meet once in four 
years The first was held in 1792, and therein arose a sharp con- 
flict James 0 Kelly (1735-1826), a Presiding Elder m control 
of a large distiict, proposed that, when the list of appointments 
was read 111 the Conference, if any preacher was not pleased 
with his assignment he might appeal to the Conferenc e The 
motion being lost, 0 Kelly and several other pieachers seceded 
The Conference m 1804 limited the powci of the Bishops by 
forbidding them to appoint any pastor for more than two con- 
secutive yeers in ch irge of the same c hurch As all “ travelling 
preachers’" were eligible, without election, to seats m General 
Conferences, widespread dissatisfaction prevailed among the 
distant Conferenc es The era of the steamboat and the railway 
not having arrived, it was possible f(^r two Annual ( onfercnces, 
adjacent to the seat of the General Conference, to out-votc all 
others combined I his led to a demand for the substitution 
of a delegated General Conference, which was conceded by the 
Conference of 1808 to take effect four years later The office 
then known as the Presiding Eldership had become powerful 
Bishops appointed the pastors to churches, Presiding Elders to 
districts, but it was the purpose of the majority to transfer to the 
Annual Conferences the power of appointing Presiding Elders 
The change, though discussed for manv years, has not been 
accomplished 

Several issues had been settled, but one, that of slavery, had 
to be faced The storm burst on the Cx^nference of 1844 Bishop 
James Osgood Andrew (1794-1871), a native of the South, had, 
bv inheritance and marriage, b^ome a slaveholder After 
debates of many days, he was requested “to desist from the 
exercise of the office of Bishop while this impediment remained ** 
The Southern members declared that the infliction of such a 
stigma upon Bishop Andrew would make it impossible for them 
to mamtam the influence of Methodism in the South, and a 
tentative plan of separation was adopted by the Conference by an 
almost unanimous vote The result was that the Methodist 
Episcopal Church was bisected, and when the General Conference 


of 1848 convened it represented 780 travelling preachers and 
532,290 members fewer than it had numbered four years 
before 

After the Civil War the increase in membership was note- 
worthy The Quadrennial Conference of 1868 represented 
222,687 members more than its predecessor of this gain 117, 326 
were in the Southern States In 1872 lay representatives were 
admitted, the Constitution having been amended so as to make 
It legal It was not, however, an equal representation, for though 
mmistenal Conferences were represented according to their 
number, in no circumstances could there be more than two lay 
1 eprcscntatives from one Annual Conference Not till 1900 were 
lay and clerical representation equalized In 1864 the time limit 
of pastorates was lengthened to three years, and in 1888 to 
five years Ihis limit was taken off in 1900, and pastors can be 
reappointed at the will of the Bishop 

hive women presented credentials as lay delegates in 1888 
I heir eligibility was questioned, and they were denied admis- 
sion hor the next four General Conferences the struggle for the 
admission of women recurred In 1900-1904 a general revision 
of the Constitution took place, and the words “ lay members 
were substituted for “ laymen ” in that part of the Constitution 
which deals with the eligibility of delegates to the General 
Conference 

fhe General Conference has power to make rules and regu- 
lations for the Church, subject only to restriitions which protect 
the Standards of Doctrine, the General Rules, the disposition 
of the property of the Book Concern and its income, the income 
of the Chartered Fund, and the right of ministers to trial before 
a jury of their peers, an appeal, and similar rights of the laity 
By a two-thircls vote of a General Conference, and two-thirds 
votes of the members of the Annual Conference, unci of the 
members of the Lay Electoral Conferences, present and voting, 
what IS said in these “Restrictive Rules ’ can be altered 01 
repealed, except that whiih deals with the Articles of Religion 
and “ the present existing and established Standards of 
Doctrine In the Annual Conferences the Bishop is the sole 
interpreter of law, subject to appeal to the General Conference 
When presiding in the Cieneral Conference, a Bishop has no 
authoiity to decide questions of law, but may decide (|uestions 
of order subject to an appeal to the body The district super- 
intendent visits each charge several times annually, presiclmg 
in the Quarterly Conference, the highest local authoiity in the 
Church, and he is expec ted to conserve the unity of the denomi- 
nation and a regard for laws enacted by the supreme body In 
the absence of a Bishop the district supermtendent represents 
him, and may transfer any ministers within the bounds of his 
district 

Connextonal Institutions — Ihc Book 'Concern, Cbtablished m 
1789, publishes the necessary devotional books e>f the Church, such 
as hymnal, discipline, theological woiks, religious cxiienence, and 
numerous maga/incs and papers 

Ihe Board of Foicign Missions carries on extensive operations 
in China, Japan, Korea, Indiv and Malasia, Italy South Amcnca 
and Mexico It assists the Methodist Churches organized in Norway, 
Sweden, Denmark, Finland, Germany and Swit/ciland, and has 
recently established missions in Kussia and France 

The Boaid of Home Missions and Chuich Extension supplies 
the foreign peoples domiciled in the United States with ministers 
of their own tongue ft assists all hnghsh speaking churehes in 
need of help, and secures by gifts and time loans, the erection of 
churches wherever needed Invaluable coadjutors of these Boards 
are the Women's Foreign Missionary and tlie Womens Home 
Missionary societies 

The Board of Educition, with the aid of a University Senate, 
assists young people to obtain education, and raises the standard 
of seminanes, colleges and universities The Church, m the United 
States, supports ^ colleges and umversitics and 10 theological 
seminanes The Frcedmtn s Aid Society is devoted to the educa- 
tional needs of the negro race m the United States, m which work 
it his been very successful 

The Sunday School Union, Epworth League, Metliodist Brother 
hood, hospitals, homes for the aged, deaconess homes and 
children's institutions are maintained by an mcreasing army of 
workers 

The whole number of ministers (exclusive of foreign mission^ 
m 1907 was 17,094, churches, 27,691, commumcants, 2,984,201 
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The Methodist Episcopal Church South — After the adjourn- 
ment of the General Conference of 1844, the representatives of 
thirteen Conferences covering the states holding slaves appealed 
to their constituents to determine what should be done to prevent 
Methodism in the South from being deprived of its influence over 
the whites and of the privilege, till then fully accorded, of preach- 
ing the Gospel and teaching its precepts to slaves In 1845 a 
representative Convention was called, this body, with the ap- 
proval and participation of Bishop Andrew, organized the Metho- 
dist Episcopal Church South At its first General Conference, 
in 1846, the senior Bishop of the Methodist Episcopal Church, 
Joshua Soule (1781-1867), offered himself to the Church, which 
accepted him in his episcopal capacity William Capers (1790- 
1855) and Robert Paine (1799-1882) were elected to the Episco- 
pacy The Church thus founded began with 460,000 members, 
of which 2972 were Indians, 124,961 coloured, and 1519 travel- 
ling ministers 

A difficulty arose on the division of the property of the Book 
Concerns, which the Methodist Episcopal Church maintained 
involved a change in the Constitution A vote to authorize the 
division failed, and the Methodist Episcopal Church South, 
hopeless of relief, brought two suits, one against the Book Concern 
in New York, and the other against the Book Concern in Cincin- 
nati The former was decided in favour of the Methodist Epis- 
copal Church South, and the latter in favour of the Methodist 
Episcopal Church In the latter case an appeal was taken by 
the Methodist Episcopal Church South to the Supreme Court of 
the United States, which body unanimously decided that the 
Methodist Episcopal Church South was an integral part of the 
Methodist Episcopal Church which owned the Book Concerns, 
and ordered that the Southern Church should receive a pro- 
portionate part of the property of both Book Concerns The 
amount ordered by the ( ourt was in due time received 

fhe membership of the Church in i860 was more than three- 
c|uarters of a million, but the Church was doomed to feel the 
force of the destructive elements of the C ivil War In April 1862 
New Orleans was in possession of the Federal government, 
rendering it impossible to hold the General Conference due at that 
time and place 

At the close of the war the Missionary Society of the ( hurch 
was $60,000 in debt, the Publishing House practically in rums, 
and of the more than 200,000 coloured members in i860 there 
remained fewer than 50,000 I he Conference of 1866 convened 
m New Orleans Radical changes in polity were effected 
Attendance upon class meetings, which, from the origin of the 
Church had been obligatory, was made voluntary, anci the rule 
was repealed which required a probation of six months before 
admission into full membership Ihe time limit on the con- 
tinuation of pastorates , was extended from two to four years 
The most radical change was the introdui tion into the General 
Conference of a number of lay representatives equal to 
the number of clerical, and the admission into each Annual 
Conference of four lay delegates for each Presiding Flder’s 
district 

The coloured people, with the consent of the Church, withdrew 
m 1870, and formed a new Church called the Coloured Methodist 
Episcopal Churc h 

The most striking denominational effort in its history was the 
maintenance of the solvency of the Publishing House, which 
was seized by the Federal Troops, and used as a Unitecl States 
printing office, with the damage done, and debts incurred m 
rebuilding, after a fire, interest, &c , the liabilities were $35,000, 
with debts $125,000 in excess of assets The comern was 
declared insolvent, but the necessary funds were forthcoming, 
and the honour of the Church was maintained 

Education has received unceasing attention The titles to 175 
institutions are held by the Church, and the list of colleges and 
their character is a credit to the denomination The most important 
IS Vandertnlt University at Nashville Tennessee founded in 1872 
and largely endowed by members of the family whose name it 
bears The chief foreign missions are in China Mexico, Brazil, 
Japan Korea and Cuba Its mission in Japan and the mission of 
the Methodist Episcopal Church and the Methodist Church of 


Canada were united in 1907 in a new organization entitled the 
Methodist Church of Japan A distinguishing feature of this 
church IS a practical veto power possessed by the bishops to be 
exercised when the conference adopts any measure which in their 
opinion IS unconstitutional They have the right to present 
wntten objections, and should the General Conference by two- 
thirds vote adhere to its action, the proposal is sent down to the 
Annual Conference for ratification , otnerwise it is void Fratenul 
relations between the two great Episcopal Methodist Churches 
were fully established in 1876, and have oroadened in spirit and 
sc^e from that time 

The Methodist Episcopal Church South in 1907 had 6774 ministers 
16,156 churches, and i 651 379 communicants 

The Afrivan Methodist Lptscopal Church — Ihis body originated 
in strained relations between the white and coloured Methodists of 
Philadelphia Pennsylvania, the result of which was that the coloured 
people organized themselves m 181O into an independent body 
They adopted as their standards the doctrines of the Methodist 
Episcopal Chuich and with a few modifications its form of govern- 
ment The Church steadily prospeied but for several years not 
proportionately in the department of education Daniel Alexander 
Payne (1811-189^) who had studied in the Gettysburg Iheological 
Seminary led a reform, which involved a marked elevation of the 
qualihc itions for ministers and from that time the body has con- 
stantly risen in public estimation One of its peculiarities is that 
the bishops are members of the General Conference It sustains 
Wilberforce University (at Wilberforce, Ohio) and other educational 
institutions, and has missions in Africa South America the West 
Indies and Hawaii Notable orators have risen up among its 
members who have added gieatly to the respect felt for their 
race and Chuich Ihe African Methodist Episcopal Church, the 
largest Christian denomination consisting wholly of the Negro 
race in 1907 comprised O190 ministers, 5321 churches and 842,023 
communicants 

The African Methodist Episcopal Zion Church —Some of the 
coloured people m the city of New York feeling themselves op 
pressed by caste piejudicc and suffering the deprivation of Churth 
privileges permitted to others, * organized among themselves in 
1796 and in the year 1800 built a church and named it Zion 
For twenty years the Methodist Episcopal Church supplied this 
church with pastors Then the members induced three white 
ministers to ordain as ciders three of their brethren already deacons 
Since they had Methodist precedents for such ordination, these 
proceeded to ordain others and established churches m Phila 
delphia and New Hampshire The elders ordained one of their 
number a bishop As late as i8() j the Church had only 92 ministers 
and 5000 members, but in twelve years it doubled its membership 
more than five times In this Church the sexes arc equally eligible 
to all positions Its educational operations at first were failures 
but gradually became successful Its foreign missions were made 
a separate department m 1884 This Church had, m 1907, ^871 
ministers ^206 churches, and 573 107 communicants 

Fhe Coloured Methodist Episcopal Church —In i86() the General 
Conference of the Methodist Episcopal Church South authorized 
the bishops to organize its coloured members into an independent 
ecclesiastical body if it should ippear thit they desired it The 
bishops formed a number of Annudtl Conferences consisting wholly 
of coloured preachers, and in 1870 these Confciences requested 
the appointment of five commissioners of the Caucasian part of 
the Church to meet five of their own number to create an inde- 
pendent Church iwo Bishops of the Methodist Episcopal Church 
South presided, and ordained to the Episcopacy two coloured 
elders selected by the eight coloured conferences The coloured 
people by vote named the organization the Coloured Methodist 
Episcopal Church 

The Union American Methodist Episcopal Church agrees m 
doctrines and usages with other Methodist bodies It is divided 
into Conferences and elects its Bishops for life It had in 1907, 
18 500 members i ministers, and 255 churches 


B — Non-Eptscopal Methodist Churches 
The Methodist Protestant Church — In 1821 ministers and lay- 
men of the Methodist Episcopal Church began to criticize its 
polity, and when their utterances became aggressive the ad- 
herents to the regular order replied with equal vigour During 
the General Conference of 1824, held in Baltimore, a Convention 
of Reformers met, and established a periodical entitled The 
Mutual Rights of the Ministers and Members of the Methodist 
Episcopal Church, and made arrangements to organize Union 
Societies Travelling and local ministers and laymen were 
expelled for vchism and spreading incendiary publications Prior 
to the Conference tliose expelled, and their sympathizers, 
formed themselves mto a society named Associate Methodist 
Reformers ** These sent memorials to the General Conference 
of 1828, and issued addresses to the public After a powerful 
and painful discussion, the appeals of the expelled members of 
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Conferences were rejected The controversy centred upon lay 
representation, the episcopacy and the presiding eldership 

A General Convention was held on the 2nd of November 1830, 
a Constitution was adopted, and a new organization was estab- 
lished, styled the Methodist Protestant Church Within eight 
years it had accumulated 50,000 members, the majority of whom 
were m the South and bordering states 1 he Methodist Protestant 
C hurch has a presby terial form of government, the powers being 
in the Conference There is no episcopal office or General 
Superintendent, each Annual Conference elec ts its own chairman 
Its General Conference meets once in four years Ministers and 
laymen equal m number are elected by the Annual Conferences, 
in a ratio of one delegate for looo members The General 
Conference of the Methodist Cpistopal Church of 1908 sent 
delegates to the Conference of the Methodist Protestant Church, 
makmg overtures toward an organic union, but formal negotia- 
tions have not been instituted This Church had, in 1907, 1551 
ministers, 2242 ( hurches, and 183,894 cornmunuants 

The Wesleyan Methodist Connection or Church of America — In 
the Methodist Episcopal Church slavery was always a cause of 
contention In 1842 (ertain Methodist abolitionists conferred 
as to the wisdom of seceding Among the leaders were Orange 
Scott (1800-1847), Jotham Ilorton and Le Roy Sunderland (1802- 
1885), and in a paper, which they had established, known as The 
True Wesleyan, they announced their withdrawal from the C hurc h, 
and issued a call for a convention of all hke-minded which met 
on the 3TSt of May 1843 Utica, New York, and founded the 
Wesleyan Methodist Connection or Church of America The 
enterprise started with 6000 laymen and 22 travelling ministers 
of the Methodist Episcopal ( hurch, and nearly as many more 
from the Methodist Protestant C hurch and other small bodies of 
Methodist ante cedents Its General Conference has an equal 
number of ministers and laymen In less than eighteen months 
this body hid gained in members 250 %, but as the Methodist 
Episcopal Church had purged itself from slavery in 1844, and 
slavery itself was abolished in 1862, a large number of ministers 
and thousands of communic mts, connected with this body, 
returned to the Methodist Episcopal ( hurch It had in 1907 
539 ministers, 609 chun hes, and 18,587 communicants 

The CoHaregufional Methodists originated m Georgia in 1852, but 
111 polity they aic not strictly Congregational Appeals from the 
decision of the Lower Chuich may be taken to a Distnct Cx^nference 
thence to the btite Conference, and ultunately to the General 
Conference This Church had, in 1907 chiefly m Southern states 
24 ooo ineinbeis 415 ministcis, and churches 

I he 1 fee Methodist ( hurch — This body was organized in August 
I $60 and was the result of ten years of agitation A number of 
ministers and members within the bounds of the Genesee C-onfer- 
ence, in Western New \ork in 1850 began to deplore and denounce 
the ciecline of spirituality in the Methodist Episcopal Church The 
Rev B T Roberts the ablest among them was reprimanded by the 
Bishop presiding m the Annual Conference and next vear he was 
expelled Similar proceedings were taken against others who 
appealed to the Generil (xuifcience of ibCio but their expulsion 
was confirmed It was the purpose of the founders to conserve 
the usage and the spirit of primitive Methodism The government 
of the Church is simple in all but the Episcopacy and its adjuncts 
resembling that of the Church whence it sprang The Free Methodist 
Church had, in 1907 1032 ministers, iiob churches, and 31,370 
communicants 

Minor Methodist Churches — The Primitive Methodist Church 
as it exists in the United States came irom England In 1907 
it reported 7013 communicants The Independent Methodists are 
composed of congregations in Maryland Tennessee and the District 
of Columbia They had fewer thin 3000 members in 1907 The 
Evangelist Missionary Church comprises ministers and members 
in Ohio who in 188O withdrew from the African Methodist ^iscopal 
Zion Church They had in 1907 about 5000 members The New 
Congregational Methodists in 1881 withdrew from the Methodist 
Episcopal Church South m Georgia They had 4022 members in 
1907 The African Union Methodist Protestant Church dates from 
1 8 10 and differed from the African Methodist Episcopal Church 
m opposing itinerancy ‘ paid ministers ” and episcopacy In 
1907 it had 3867 members m eight states Ihe Zion Union Apos 
tolic Church was organized in 18O9 in Virginia It was reported 
in 1890 to have 234O communicants, and shows no gain at the 
present time 
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METHODIST NEW CONNEXION, a Protestant Nonconformist 
Church, formed in 1797 bv secession from the Weslejan Metho- 
dists, and merged in 1907 into the United Methodist Church 
{qv) The secession was led by Alex inder Kilham {q v ), and 
resulted from a dispute regarding the position and rights of the 
laity, Kilham and his party desiring more power for the members 
of the Church and less for the ministers In its conferences 
ministers and hymen were of equal number, the laymen being 
(hosen by the einuits and in some cases by “ guardian repre- 
sentatives'^ elected for life by conference Otherwise the 
doctrines and order of the Connexion were the same as those of 
the WeHeyans At the time of the union with the Bible Chris- 
tians and the United Methodist hree Church in 1907 the 
Methodist New Connexion had some 250 ministers and 45,000 
members 

METHODIUS (c 825-885), the apostle of the Slavs, was a native 
of Thessalomca, probably b\ nationality i Graecized Slav His 
father's name was Leo, and his family was soe lally distinguished, 
Methodius himself had already attained high official rank in the 
government of Macedonia before he determined to become a 
monk His younger brother C onstantinc (better known as Cyril, 
the name he adopted at Rome shortly before his death) was a 
friend of Photius, and had eaincd the surname “ the Philosopher " 
m Constantinople before he withdrew to monastic life Con- 
stantine about 860 had been sent by the emperor Michael III to 
the Khazars, a Tatar people living north-east of the Black Sea, in 
response to their request for a Christian teacher, but had not 
remained long among them, after his return to within the limits 
of the empire, his brother and he worked among the Bulgarians 
of Thrace and Moesia, baptizing their king Bogoris in 86i 
About 863, at the invitation of Rastislav, king of " Great 
Moravia/’ who desired the Christianization of his subjects, but 

xviii Toa 
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at the same time that they should be independent of the German’;^ 
the two brothers went to his capital (its site is unknown), and, 
besides establishing a seminary for the education of priests, suc- 
cessfully occupied themselves m preaching in the vernacular and 
in diffusing their translations of Scripture lessons and liturgical 
offices Some conflict with the German priests, who used the 
Latin liturgy, led to their visiting Pope Nicholas I , who had just 
been engaged in his still extant correspondence with the newly 
converted Bulgarian king, his death (in 867) occurred before 
their arrival, but they were kindly receivecl by his successor 
Hadrian II Constantine died in Rome (m 869), but Methodius, 
after satisfying the pope of his orthodoxy and obedience, went 
back to his labours m “Moravia' as archbishop of Syrmia 
(Sirmium) in Pannonia IIis province appears to have been, 
roughly speaking, co-extensive with the basins of the Raab, 
Drave and Save, and thus to have included parts of what had 
previously belonged to the provinces of Salzburg and Passau 
In 871 complaints on this account were made at Rome, nominally 
on behalf of the archbishop of Salzburg but really m the interests 
of the German king and his Germanizing allv Swatopluk, Rasti- 
slav’s successor , they were not, however, immediately successful 
In 879, however, Methodius was again summoned to Rome bv 
Pope John VIII , after having declined to give up the practic e 
of cclcbriting mass in the Slavonic tongue, but, owing to the 
peculiar delicacy of the relations of Rome with Constantinople, 
and with the young churc h of Bulgaria, the pope, contrary to all 
expectation, ultimately decided in favour of a Slavonic liturgy, 
and sent Methodius (880) back to his diocese with a suffragan 
bishop of Ncitra, and with a letter of recommendation to 
Swatopluk This suffragan, a German named Wiching, unfor- 
tunately proved the reverse of helpful to his mctropoliLin, and 
through his agency, especially after the death of John VIII in 
882, the closing years of the life of Methodius were embittered by 
I ontmual ecclesiastical disputes, in the course of which he is said 
to have laid Swatopluk and his supporters under the ban, and the 
realm under interdict 1 he most trustworthy tradition says th it 
Methodius died at Hardisi h on the March, on the 6th of Api il 
885 He was buried at Wclehrad (probal)ly Stiihlwcissenberg) 

The Greek Church commemorates St Cyril on February 14 and 
St Methcxliub on May it, in the Roman Church both are com 
memorated on March 9 Their canonization (by Leo XIII in 
1881) is noteworthy, in view of the fact that Gregory VII and 
several other popes condi mned them as Arums After the death 
of Methodius much of his work was undone, his successor 
Gosrad, a Slav, was expelled, with all the Skv priests, and 
the Latin language and liturgy supplanted the vcrnac ular On 
the 5th of July 1863 a millennial celebration of the two brother 
ipostles was held by the people of Bohemia and Moravia 

See Schafarik's Slawische yllUrthUmir L K ( otz Gt^chichU 
(Ur Slavenapostel Konstantimis und ]\fethodtns (Gotha 1807), 
V Bonwetsch Cyfill und Methodnis dit Lchrtr dcY ^laven 
1885) and art in Hauck Hetzog s Hcalencyk fur prot Theol 
IV 184 where the liteiatnrc is cited, G h Maclear Comtrston of 
the '^lavs (Ivondon 1870) 

METHUEN, BARONY OF The English title of Baron 
Methuen of Corsham (Wilts') was c retted in 1838 for Paul 
Methuen (177^1849), who had been a Tory member of parlia- 
ment for Wilts from 1812 to 1819, and then sat as a Whig for 
North Wilts fiom 183^ to 1838 His father, Paul Methuen, was 
the cousin and heir of the wealthy Sir Paul Methuen (1672-1757), 
a well-known politician, courtier, diplomatist and patron of art 
and hteiature, who was the son of John Methuen (c 1650-1706), 
Lord Chancellor of Ireland (1697-1703) and ambassador to 
Portugal It was the last-named who in 1703 negotiated the 
famous “ Methuen Treaty,” which, in return for the admission 
of English woollens into Poxlugal, granted diffe'entiil duties 
favouring the importation of Portuguese wines into England to 
the disadvantage of French and thus displaced the cinnking 
of Burgundy by that of port He and his son were both buried 
in Westminster Abbey The ist baron was succeeded in the 
title b> his son Frederick Henry Paul Methuen (1818 1891), and 
the latter bv his son Paul, 3rd baron (h 1845), ^ distinguished 
soldier, who oecame a major-general in 1890, and general officer 


eommanding-in-chief in South Africa in 1907 The 3rd baron 
joined the Scots Guards in 1864, served in the Ashanti War of 
1874 and the Egyptian War of 1882, and commanded 
Methuen's Horse in Bechuanaland in 1884-85, and the first 
division of the ist Army Corps in the South African War of 
1899-1902 (See Transvaal ) 

METHUSELAH, in the Old 1 estament, the seventh in descent 
from Adam, and father of Lamcch According to Genesis v 2 1 he 
lived 969 years (sec Bibie Old TeHamenty <35, “Chronology' ) 
ihe name itself has been much discussed Holzmger interprets 
It as “ man of the javelin '' Hommel prefers “ man of Selah,” 
Selah being the Hebraized form of the Babylonian Sarrahu (t e 
the god Sin), and identifies it with the ^ of Berossus 
The form Methushael, used by the author of Gen iv 18 and by 
some commentators preferred for Gen v 21, is variously ex- 
plained as meaning “ man of El '' (Ball), or as a transcription 
(Savee) of the Babylonian Mutu-sa ih (possibly, “ man of the 
goddess ”) 

METHVEN, a village and parish of Perthshire, Scotland, 7! lu 
W by N of Perth by the Caledonian railway Pop of parish 
(1901), 1699 Only an aisle remains of the collegiate church 
founded in 1433 by Walter Stewart, earl of Atholl (d 1437) 
One mile east of the village, Methven (^stle, dating partly from 
1680, occupies a fine situation in a park in which stands the 
Ptpperwell oak, 18 ft in circumfercm e At Dronach Haugh 
near the banks of the Almond, which bounds the parish on the 
N , the earl of Pembroke defeated Robert Bruce in 1 306 At 
lynedoeh, his estate on the Almond, Thomas Graham (1748 
1843), the Peninsular general, afterwards Lord Tynedoih, 
earned on many expenments in farming and stock-breeding 
He formerly owned Balgowan House, about 3 m south-west 
of Methven, where many vears after his death the proprietor 
discovered, during certain alterations the portrait of Lord 
Lynedoch’s wife, the lion Mrs (jraham (a daughtci of the 
t)th Lord Catheart), one of Gainsborough’s masterpieces, now 
m the National Gallery in Edinburgh, 4^ m north-west of 
Methven, oecupvmg a beiutiful position m Glcnalmond is 
Trinity College, i public school on the English model, the first 
of its kind in Scotland, founded in 1841 through the efforts of 
W h Gladstone, J R Hope-Scott, Dean Ramsay and others, 
and opened m 1847 In 1831 Charles Woidsworth, the fiist 
warden, afterwards bishop of St Andrews, added the chapel At 
Iibbermore, or Tippermuir, about 3 m south-east of Methven, 
Montrose won the first of a senes of battles over the C ovenantci s 
on the ist of Septcmbei 1644 

METHYL ALCOHOL (CIIyOH), the simplest aliphatic alcohol , 
an impure form is known in commeree as wood-spint, being 
produced in the destructive distillation of wood Ihc name 
methyl, fioin Gr wine, vki], wood, explains its origin 

Disxovered by Boyle in 1661, it was first larefully studied bv 
Dumas and P^hgot in 1831, its synthesis from its elements 
(through methane and methyl ( hlonde) was effected by Bcrthelot 
in 1858 It IS m inufaelured by distilling wood in iron retorts 
at about 300° C , when an aqueous distillate, containing meth\d 
alcohol, u etone, a( etic and and methyl acetic ester, is obtained 
This IS neutralized with lime and redistilled in order to remov e 
the acetu acid The distillate is treated with anhy droiis f ak lum 
chloride, the ciystalline compound formed with the alcohol 
being separated and decomposed by redistilling with water 
The aqueous product is then dehydrated with potash or lime 
To obtain it perfectly pure the crude alcohol is combined with 
oxalic, benzoic or acetic acid, and the resulting ester separated, 
purified, and finally decomposed with potash Methyl olcohol is 
also obtained in the dry distillation of molasses The amount 
of methyl alcohol present in wood spirit is determined by con- 
verting It into methyl iodide by acting with phosphoius iodide, 
and the acetone by converting it into iodoform by boiling »vith an 
alkaline solution of iodine m potassium iodide, ethyl alcohol is 
detected by giving acetylene on heating with concentrated 
sulphuric acid, methyl alcohol, under the same < ircumstanees, 
giving methyl ether 

Pure methyl alcohol is a colourless mobile liquid, boiling at 
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66°-67®, and having a specific gravity of o 8142 at o® C It has 
a burning taste, and generally a spirituous odour, but when 
absolutely pure it is said to be odourless It mixes m all pro- 
portions with water, alcohol and ether Its compound with 
calcium chloride has the formula CaCl^JCHgOH, and with 
barium oxide BaO JCHgOH Oxidation gives formaldehyde, 
formic aud and carbonic acid, chlorine and bromine react, but 
less readily than with ethyl alcohol The chief industrial 
applications are for making denatured alcohol {q v ), and as a 
solvent, e g \n varnish manufacture, it is also used for a fuel, a 
purer product is extensively used in the colour and fine cheniK al 
industries 

Methyl chloridcy CII,C 1 is i gis boiling at -2^'^ obtained bv 
chlorinating methane or better trom methyl alcohol , wood spirit 
IS treated with salt and sulphuric acid or hydrochloric acid gas 
conducted into the boiling spirit in the presence of zinc ehloiide 
the evolved gas being washed with potash and dried by sulphuric 
acid It IS also prepared by heating trimethylamme hyclrochlonde 
Alcohol dissolves 35 volumes and water 4 Methyl bromide is a 
liquid specific grivily i 73 boiling point 13°, methyl iodide his 
i specific giavity of 2 ig and boils at ^3^ 

METICULOUS (through hr niettculeux, irom I^t meticulosus, 
timid, cautious, ineiu^j fear), a term meaning pedantually or 
excessively careful of cletails, over-scrupulous, laying too much 
stress on minutiae 

METOCHITA, THEODORE [Tiieodoros METOCIIirEs|, I 
Byzantine author, man of learning and statesman, who flourished 
during the reign of Andronicus II Palaeologus (1282-1328) 
\fter the deposition ot his pitron by Andronicus III , Mctochita 
was deprived of his office of great logbthete (chancellor) and sent 
into exile He was soon retailed, but letircd from political life 
to a convent, where he died m 1332 He was a man of very great 
learning, only surpassed by Pholius and Michael Psellus Ills 
pupil Nicephorus Grtgoras, who delivered his funeral oration, 
calls him a “ living library ” 

Only a few of his niuricruus \\()iks have been piescrvtd I he 
best known is TtrojUi/Tj^ctTiir/Ltol wal (rrj/xtKiocrfis yvoijxiKod Miscellanea 
philosof^hica ct historica (ed C (t Muller and J Kiessling 
1821) containing some 120 csscys, for a list of them see kabricius 
Bibliotheca ^raeca (cd H irks) x 417, in these he chiefly mule 
use of Svncsius C')f his rhetoric il pieces two have been piiblislietl 
bv C > Sath IS in 0i0Kio6‘f}Kr) (1872) and two pot ms 

on leligious subjtiU by M Tieu (1895) poems deiling 

mainly with contempoiaiy ind personal matlers aie wiitten in 
hexameter not in the usual political* vtrse Metochita was 
also the authoi of works on philosophical and estronomic il subjects 

METONIC CYCLE, in ( hronology, a period of 19 years during 
whith there are 235 lunations, so called because tliscovercd by 
Meton Computation from modern data shows that 235 luna- 
tions are 6939 days, 16 5 hours, ind 19 solar years, 6939 days, 
T4 5 hours The relation between intcgial numbers of months 
and years expressed by Melon’s rule theiclore deviates only two 
hours from the truth Since ig |uhan years make 6939 days 
18 hours, the relation errs by only t 5 hour when tht Julixn 
year is taken Meton was an Athenian as^ronomir (fl 4^2 h i ) 

METONYMY (Gr /xcTwwfua, change of name, from /acra, 
denoting change, and ovofxa, name), a figure of speech, m 
which the name of one thing is changed for that of another, to 
which it IS related by association of ideas, as having close re- 
lationship to one another thus “ sceptre,” “ thionc,” “crown,” 
iire used for royal power or authority, “ hearth and home” is 
used for “ country, tkc 

“ Synecdoche ” (Gr cnveK^oxy, from o-uveKSexco-^at, to join 
m receiving) is a rhetorical figure similar to metonymy, m 
which the part is used for the whole or vice versa, thus “ hands ” 
IS used for the members of the crew of a vessel, a regiment of 
infantry is said to number so many “ bayonets, ’ <&c 

METOPE (Gr /icroTn;, a middle spac(), a term in archi- 
tecture for the square recess between the tnglyphs in a Done 
frieze, which is sometimes filled wuth sculpture 

METRE (/A€TptK>7, sc rixinq, from Gr petTpovy measure), 
m prosody, the harmonious and regulated disposition of 
syllables mto verse Metrical form is distinguished from prose 
by the uniformity of corresponding lines in relation to the 
number of syllables and the similarity of final sound (rhyme or 
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assonance), by the repetition of certain letters at regular intervals 
(m alliterative measure), or merely by the regular succession of 
ups and downs of intonation In ancient classic poetry the 
measure which creates the metrical form consists only of this last 
quantitative element, which is rhythm 

lor the lulcs and divisions of the vaiioiis metneal systems see 
Verse bor the restricted use of ‘ metie * as a unit of measuie- 
ment see Meiric Sysii m below 

METRIC SYSTEM (adapted from Gr pcirpov, mcasuic), 
that system of weights and mcisurcs of which the metre is the 
fundamental unit The theory ot the s> stem is that the metre 

^ roooVooo quadrant of the earth through Pans, 

the litre or unit of volume is a cube of yV metre side , the gramme 
or unit of weight is (nominally) of thi wtight of u litie of 
water it 4® C The idci of adopting siientihc measurements 
had been suggested as early as the X7th century , paiticularU by 
the aslronomei Jean Picard (1620-1682), who proposed to take 
is a unit the length of a pendulum beating one second at sca- 
Icvcl, at a latitude of 45"^ These suggestions look practicd shape 
by a decree of the National Assembly in 1790 appointing a 
committee to consider the suitability of adopting either the 
length of the seconds pendulum, a fraction of the length of the 
eejuator or a fraction of the ejuadrant of the terrestrial meridian 
The committee decided in tavoiir of the latter and a commission 
was appointed to measure the an of the mtiiclian between 
Dunkirk and Mont Jany, ncir Baieclona Another commis- 
sion was also appointed to draw up a system of weights and 
measures based on the length of the metre and to fix the nomen- 
clature, w'hich on the report of the (ommission was established 
in 1795 iL was not until 1799 that the icport on the length of 
the me tie was made Ihis w is followed by the law of the 
loth of December 1799 fixing ddmitcly the value of the 
metre and of the kilogr mime, or weight of a litre of wxtei, and 
the new wstem became compulsory in 1801 It was found 
necessary however to pass in act m 1837, foi bidding as and from 
the ist of Januuy 1840, under severe penaltic , the use of any 
other weights and incisures than those cstibhshcd by the laws 
of 1793 ind 1799 Ihc metric system is now obligatory in 
Argentmx, Austna-IIungaiy, Belgium, Hiazil, (bile, hranic, 
Germany, Greece, kalj/, Mexico, Ntlherluids, Noiwxy, Peru, 
Pol tiigal, Rumania, Scrvia, Spain, Sweden, Switzei land Its use 
IS legalized in Rgypt, Great Brit xin, Japan Russia, Turkey and the 
United States In 1875 there was constituted at Pans the Inter- 
national Bureau of Weights and Mcasuus, which is manxged by 
an intci national committee The object of the Bureau is to 
make xnd provide prototypes of the metre and kilogiamme, for 
the various subscribing countries 

In rnglaml iction has frequently been tikcn both by individuals 
and l))^ issocntions of comiricrcial men for the jiurposc ol cinicavour 
ing to make the mctiic system compulsmy A Dccimil Association 
was formed in 1854 but did not m ikt \trv much headway 
A bill wis inlioducLcl into pirliamcnt in 1864 to make the metric 
system comjml 01 v lor ccitiin piiiposes but owing to govcinmcnt 
objections a periui'.siVL bill wis substituted and subsequently 
became law as tht Metric Act 1864 It was, however, repealed 
by the Weights ind Measures \tt 1878 in 1871 another bill for 
compulsory idoption was rejected by the House of Commons on 
the second rciding by a majority of five In 1893 a representative 
(kk^ ilion of business men pressed its adoption on tlic chinccllor 
of the cxchcejuLi (Sir W V Harcourl) but he dt.clincd Bui m 
1897 a statute was passed, the Weights and Measures (Metric 
System) Act, which legalized the use in tiadc of the metric system, 
and aboh hed the jxenalty for using or having in one s possession 
a weight or mrasiire of that system 

See also Decimai Coin \( r and WeKjIITS and Measures 

METROCLES, a Greek philosopher of the C\nie school, was 
a contemporary of Crates, under whose persinsion he deserted 
the views eif Theophrastus II was his sister, Ilipparchia, 
whose romanlK attachment to Crates is a fascinating sidelight 
01 the almost truculent asceticism of the Cynics He was a 
man of peculiar strength of character, and esteemed the joys 
of life so low that he was deterred from an early suicide only 
by the influence of Crate s His philosophical views, which were 
identical with those of (rates {qv)y he expounded by piecept 
and example with great success, and had among his pupils 
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Menippus of Sinope Having weighed the probable pains and 
pleasures of approaching old age, he decided that life had nothing 
left for which he greatly cared, and drowned himself He is 
said to have written several works, which he afterwards burnt 
Of one, entitled Xpuat, Diogenes preserves a single Ime (vi 6) 

METRODORUS, the name of five philosophers 

1 Mfthodorus of Athens was a philosopher and painter who 
flourished in the 2nd century bc It chanced that Paullus 
Aemihus, visiting Athens on his return from his victory over 
Perseus in t68 b c , asked for a tutor for his children and a painter 
to glorify his triumph The inhabitants suggested Metre^dorus 
as capable of disc barging both duties, and it is recorded th it 
Aemihus was entirely satisfied (see Pliny, Nat Hist k\v 135) 

2 Metrodorus of Chios was in important member of the 

Atomistic school A pupil of Nessus, or, as some accounts 
prefer, of DemcxTitus himself, he was a complete sceptic He 
accepted the Dcmocntcan theory of atoms and void and the 
plurality of worlds, but held a theory of his own t]»at the stars 
are formed from day to day by the moisture in the air under the 
heat of the sun His radical scepticism is seen in the first 
sentence of his Ilcpt quoted by Cicero in the Academics, 

23 § 73 He siys, ‘‘ We know nothmg, no, not even whether 
we know or not ’ ” and maintains that everything is to each 
person only what it appears to him to be Metrodorus is 
espec idlly interesting as the teac her of Anax irc hus, the friend 
of Pyrrho, and, therefore, as the connec ting link between atomism 
proper and the later sc c pile ism It c innot be dec icled whether 
a work entitled the TfmtKa cjuoted by Athenaeus (iv 184 a) is 
by this, or another, Metrodorus The same dithrully is found 
in the case of the llcpt Icrmpta^ referred to bv the scholiast on 
Apollonius 

3 MbTRODORUS of Lamp sac US was the disciple ind intimate 
friend of Epic urus, and is described bv Cicero (de Ftri 11 28 92) 
as ** almost a second 1 picurus ” He died in 277 B c \t the age 
of fifty- three, seven years before his master, who adopted his 
children and in his will ( ommendecl them to the care of his pupils 
The wife of Metrodorus w^as Ltontion, herself, like many other 
women of the time, a member of the Epicure in societ) Athen- 
aeus (vu 279 l^ ) quoits from the words of Metrodorus showing 
that he was in entire agreement with Epicurus, and was, if 
possible, even more dogmitu in his doctrine of pleasure He 
censures his brother, Timoc rates, who, though professedly 
Epicurean, maintiincd the existence of pleasures ither than those 
of the body 

4 Another MriRODORUS of Lamps ic us was a pupil of 
Anaxagoras, and one of the earliest to attempt to interpret 
Homer allegorically He explained not only the gods but also 
the heroes Agamemnon, Achilles, Hector, as representing 
primary elements and natural phenomena 

5 Metrodorus of Stratonic^e w is i pupil, first of Apollodorus, 
and later of Carneades He flourished about no b c , and is 
reputed to have been an orator of great power His defection 
from the Epic urean school is almost unique It is explained by 
Cicero as being due to his theory that the scepticism of Carneades 
was merely a means of attacking the Stoic s on their own ground 
Metrodorus held that Carneades was in reality a loyal follower of 
Plato 

METRONOME (Or p,€Tpov, measure, and vo/io?, law), an 
instrument for denoting the speed at which a musical composition 
is to be performed Its invention is generally, but falsely, 
ascribed to Johann Nepomuk Maelzel, a native of Ratisbon 
(1772 1838) It consists of 1 pendulum swung on a pivot, below 
the pivot IS a fixed weight, and above it is a sliding weight that 
regulates the velocity of the oscillations by the greater or less 
distance from the pivot to which it is adjusted The silent 
metronome is impelled bv the touch, and ceases to beat when this 
dies , it has a scale of numbers marked on the pendulum, 
upper part of the sliding weight is placed under that 
er wfiic h is to indicate the quickness of a stated note, as 
M M (MaWzers Metronome) jiS? ~ 60, or - 72, or ^ = 108, or the 

like The number 60 implies a second of time for each single 


oscillation of the pendulum — ^numbers lower than this denoting 
slower, and higher numbers quicker beats The scale at first 
extended from 50 to 160, but now ranges from 40 to 208 A more 
complicated metronome is impelled by clock-work, makes a 
ticking sound at each beat, and continues its action till the works 
run down, a still more intricate machine has also a bell which 
IS struck at the first of any number of beats willed by the 
person who regulates it, and so signifies the ai cent as well as the 
time 

the earliest instrument ol the kind, a weighted pendulum of 
vanable length is described in a x^^ipcr by Etitniic Louli6 (Pans, 
i09() Ambterdun, 1O98) Attempts were also made by Fnbrayg 
(1732) and Gabory (1771) Harrison, who gained the pn/e awarded 
by th( Ln^lish government for lus chronoiixetci, published a dc 
seription of an instrument for the puipost m 1775 Davaux (1781), 
Pelletier, Abel Burja (1790) and Wciske (also 1790) described 
their vaiious expenmento for measurmg musical time In 181^ 
Gottfried Weber, the eomposer, theorist and essayist, proposed a 
weighted iibbon graduated by inches or smaller divisions, which 
might be held or otherwise fixed at any desned length, and would 
infallibly oscillate at the s«unc speed so long as the impulse lasted 
Stockcl and Zmesk ill pioduccd eich an uistrument, and Mael/el 
made some slight modilication of th it by the iormer, about the 
end ol 1812, which he announced as a new invention of his own, 
and exhibited from city to city on the Continent It was, as 
neaily is can be isceitamed m 1812 th it Wmkel, a mechanician 
ol Amste relam, devised a pi in for reducing the inconvciuent length 
of ill existing instruments, on the principle of the double pendulum, 
rocking on both sides of i centre «ind balanced by a fixed and a 
variable weight He spent thice years in completing it, md it is 
deseribcd and commeiielcd in the Re pot t of the Ntthtrlands Academy 
of Same ci (Aug 14,1815) Maelzel thereupon went to Amsterdam, 
saw Wmkel and inspected his invention, and, recognizing its greit 
superiority to what he called his own ottered to buy ill right and 
title to it Wmkel refused, and so Maelzel eonstuieted a copy of the 
instillment, to which he added nothing but the scale of numbeis, 
took this copy to Pins, obtained a pitent for it, and in iSiG estab 
lished there m his own name, a m iniifaz:torv lor metronomes 
When the impostor revisited Amsteidim, the inventor instituted 
proceedings against him foi his piiacy, ind the Ac ulemy of bcienets 
decided in Wmkel s favour, dcclanng that the graduated scab w is 
the only point m which the instrument of Maelzel ditlercd fiom Ins 
Maelzel s scale wis needlessly and aibitianly compile ited, piocecd- 
mg by twos fiom 40 to Oo, by thnes fiom Oo to 72, by louis from 
72 to 120 by sixi-s fiom 120 to 1 14, and by eights fiom 144 to 208 
Dr Crotch constiucted a time mtasuiei, and Henry Smart (the 
violinist father of thi composer of the same n inic) made another 
in 1821, both be foie that received is Maelzel s was known m 
England In 1882 James Mitchell, a Scotsman, mule an ingenious 
unplihcation of tlic Maelzel clock work reducing to mechanical 
tiemonsir ition whit foimerly rested wholly on the feeling of the 
pcrfoimer 

Although Maelzel s metronome ' has umveisal acieptance, the 
silent metronome and still mole Weber's graduateei iibbon are 
greatly to be preferred, for the clock woik of the otliei is liable to 
be out of order, and needs a meety of regulation which is almost 
impossible for instance, when Sir Gcoige Smait had to mark the 
Uaditioml times of the several puces m the Dettmgen Te Dcuni, 
he tested them by twelve metronomes, no two ot which beat togethei 
I he value of the maelum is cxaggerited, for no living perlormci 
(oiild execute a piece m unvaried time throughout, and no student 
could practise under the tyranny of its beat ind conductors of 
music nay, eomiiosers themselves, will conduct the same piece 
slightly slower or quicker on different occasions, according to the 
circumstances of performance 

METROPOLIS (Gr /xTyrr/p, mother, ttoXis, city), properly a 
mother-city, and so the name of the parent state from which 
colonies were founded in ancient Greece (see Greece, sect 
History, Ancient) The word was used in post-classical Latin for 
the t hief city of a province, the seat of the government, and in 
particular ecclesiastically for the seat or see of a metropolitan 
bishop (see Metropolitan) It is thus used now for the capital 
of a country, which contains the various official buildings of the 
administrative departments, the Houses of Parliament, &c In 
the case of I^ndon, the term ‘‘ metropolitan is sometimes 
applied to the whole area including the City of London/* 
e% “Metropolitan Asylums Board”, and sometimes, as in 
“ Metropolitan Police,” excludes the City, which has its own 
police force (see Izjndon) 

METROPOLITAN (Lat meiropolitanus, Gr p^yprpoiroUTrjs), 
in the Christian Church, the title of a bishop who has the over- 
sight over bishops of subordinate sees In the Western church 
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the metropolitan is practically the same as the archbishop {qv), 
in the Ji^astern Church he ranks above the archbishop, but below 
the patriarch {qv) Metropolitans first appear in the East in the 
4th century as presiding over a province {provtneta or inapxfa), 
and their see is fixed m the principal town {ixrjTpo7r6\i%) of 
the province, which remains the normal custom both in East and 
West In Africa, however, the metropolitan jurisdiction was 
exercised by the senior bishop {pnmas, pnmae sedis eptscopus, 
^enex) for the time being, a ( ustom which prevailed for a time 
also in Spain Thus, too, in the Scottish Episcopal Church 
and the Protestant Episcopal Church of America there are no 
metropolitans, the pumas being the senior bishop 

METSUf GABRIEL (1630-1667), Dutch painter, was the son 
of Jacob Metsu, who lived most of his days at Leiden, where he 
was three times marru d The last of these marriages was cele- 
brated in 1625, and Jacomma Garni jers, herself the widow of a 
painter, gave birth to Gabriel in 1630 According to Houbraken 
Metsu was taught by Gerard Dow, though his early works do not 
lend colour to this assertion It is certain, however, that he was 
influenced in turn by Jan Stein, Rembrandt, and Hals Metsu 
was registered among the first members of the painters’ corpora- 
tion at Leiden, and the books of the gild also tells us that he 
remained a member in 1649 In 16^0 he i eased to subscribe, and 
works bianng his name and the dUe of 16^3 give countenance 
to the belief that he had then settled at Amsten^am, where h( 
probably continued his studies under Rembrandt One of his 
earliest pictures is the “ Lazarus ” at the Strassburg Museum, 
painted under the influence of Jan Steen Under the influence 
of Rembrandt he produced the “ Woman taken in Adultery,” a 
large picture with the date of 16(^3 m the T>ouvre To the same 
period belong the “ Departure of Hag ir,” formerly in the Ihor^ 
collection, and the Widow’s Mite ” at the Schwerin Galler) 
But he probably observed that sacred art was ill suited to his 
temper, or he found the field too strongly occupied and turned to 
other subjects for which he was better fitted fh it at one time 
he was deeply impressed by the vivaiitv and bold technique of 
Frans Hals can be gathered from Lord Lonsdale’s pn ture of 
‘ Women at a Fishmonger’s Shop ” What Metsu undertook 
and earned out from the first with surprising success was the low 
life of the market and tavern, contrasted, with wonderful 
versatility, by incidents of high life and the drawing-room Tn 
no single instant e do the artistic lessons of Rembrandt appear 
to have been lost upon him The same principles of light and 
shade which had marked his sthoolwcjrk in the “ Woman taken 
in Adultery ” were applied to subjects of quite a different kind 
A group in a drawing-room, a senes of groups in the market- 
place, or a single figure in the gloom of a tavern or parlour, 
was treated with the utmost felicity by fit < oncentration and 
gradation of light, a warm flush of tone pervading every part, 
and, with that, the study of texture m stuffs was carried as far 
as It had been by Ter Borch or Dow, if not with the finish or 
the brio of Dc Hooch 

Metsu went to Amsterdam before 1655, married in i6s8, and 
became a citizen of that city in 1659 One of the best pictures of 
Metsu s m inhood is the Market-place of Amsterdam,” at the 
I ouvre, respecting which it is difhcult to distribute praise in fair 
proportions, so excellent are th( various parts, the characteristic 
movement and action of the dramatis personae, the selection of 
faces, the expression and the gesture, and the texture of the things 
depicted Equally fine, though earlier, are the ‘‘ Sportsman ” 
(dated i66i) and the lavern ” (also 1661) at the Hague and 
Dresden Museums, and the “ Game-Dealer’s Shop,” also at 
Dresden, with the painter’s signature and 1662 Among the five 
examples of the painter at the Wallace Collection, including 
the “ Tabby Cat,” the Sleeping Sportsman,” which cost Lorci 
Hertford £3000, is an admirable example technically considered 
Among his finest representations of home life are the “ Repast ” 
at the Hermitage in St Petersburg, the “Mother nur«!ing her 
Sick Child ” of the Steengracht Gallery at the Hague the 
“ Amateur Musicians ” at the Hague Gallery, the “ Duet ” and 
the “ Music Lesson ” at the National Gallery, and many more 
examples at nearly all the leading European gallenes 


METTERNICH-WIMNEBURO, CLEMENS WENZEL LOTHAR, 

Princf (1773-1859), Austrian statesman ind diplomatist, was 
bom at Coblenz on the i5th of May 1773 His father, Count 
Franz Georg Karl von Metternich-Wmncburg 711 Bcilstein ^) 
(d 1818), was a diplomatist who had passed Irom the service of 
the archbishop-elector of liier to that ol the court of Vienna, 
his mother was Countess Mam Beatrix Aloisia von Kagtnegg 
At the time of Clemens Metternu h s birth, and for some time 
subsequently, his hither was Austiian ambassador to the (ourts 
of the three Rhenish electors, and the boy was thus from the 
first brought up under the influence of the tone and ideas whuh 
flourished in the sm<dl German courts that lav within the sphere 
of influence of the Prance of the ancten re^inu In 1788 he went 
to the universitv of Strassburg, where he studied German 
( onstitutional law, but the outbreak of the Prcnch Revolution 
caused him to leave after two years Mettermch was a witness 
of the excesses of the mob in Strassburg, and he ascribed his 
hfe-long hatred of political mno\ation to these early experiences 
of the victory of liberal ideas In 1790, b> wi> ot striking 
contrast, he was deputed by the Catholic bench of the West- 
phalian college of counts to ac t as their master of the ceremonies 
at the coronation of the emperor Leopold II at Prankfort, a 
function which he again performed at the c oronation of Prancis 
II in T792 I he intervening time he spent at M iinz, attending 
the universit> and frequenting the court of the archbishop- 
elector, where his impressions of the Revolution were strength- 
ened hv his intercourse with the French emigres who had made 
It their centre The outbreak of the revolutionary war drove 
him from Mainz, and he went to Brussels, where he found 
employment in the c hancerv of his father, at that time Austrian 
minister to the government of the Netherkinds Here, m 
August 1794, he issued his fiist publication, a pamphlet in 
which he denounced the “ shallow pates ” of the old diplomacy 
and argued that the only way to combat the Prenc h revolution- 
ary armies was by a levee en mas^e of the populations on the 
frontier of Pranc e— singular views for the state sm in who was 
destined to he the last great representative of the old diplomacv 
and the greater part of whose life was to be spent in combating 
the national enthusiasms by whic h the revolutionary power of 
Prance was ultimately overthrown 

After a long stay in England, where he made the ac quaintanc e 
of the prince of Walts (afterwards George IV ) Mettermch went 
to Vienna, and on the 27th of September 1793 he married at 
Austerhtz the countess EJeonore von Kaunitz, a grand -daughter 
of that Austrian chancellor who in m inv respects was his 
prototype Phis alliance not only brought him great estates 
in Austrii, but introduced him into the most exalted circles of 
Viennese society Here he was well qualified to hold his own 
by reason of his handsome presence, the exquisite courtesy of 
his address and i certain reputation for gallantry He was 
far, however, from being a mere carpet diplomatist His 
interests were many and \ ined, and he found time for the 
serious study of natural sc lenc e and medicine In Dec ember 1797 
he was c hosen by the Westphalian counts as their representative 
at the Congress of Rastadt where he remained till 1799 I his 
was his first experience of the great world of practical politics 
and especially of those rough diplomatists of the Revolution of 
whom in his letters he has left so vivid a descnption In 
January 1801 he was appointed Austrian envoy to the elector 
of baxony His two yeirs’ stay at the court of Dresden was 
mainly useful to him by bringing him into touch with the manv 
Russian and Polish families of importance, his serious diplomatic 
career did not begin till his appointment, in November 1803 
ambassador at Berlin His instructions at the outset were to 

’ The family of Mettermch, originally established in the county 
of Julich cm trace its descent to the middle of the 14th century 
In 1637 they received from the archbishop of Trier lh( countshijis 
of Winncburg and Bcilstein These were confiscated in 1803, and 
the Unefs of the suppressed abbey of Ochsenhausen, with the title 
of Pnnee of the Empire, were granted by the edict as compensation 
TTic new principality was " mediatized m 1806 in favour of Wiiil- 
temberg, but in virtue of their short tenure of it the descendants 
of Prince Mettermch enjoy the privileges of mediatized pnnccs 
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prevent Prussia from joining the alliance of Russia and Great 
Britain against the trench Republic and to make himself 
agreeable to the representative of France, but shortly afterwards 
his part was exactly reversed, owing to the shifting of political 
fore es which led to the war of the third coalition, and he laboured 
to secure the adhesion of Prussia to the alliance of Austria, 
Russia and Great Britain against Napoleon His diplomacy was 
not successful, for though Prussia ultimately signed the treaty 
of the 5th of November 1805 with Austria and Russia, the 
influence of the emperor Alexander and the wound given to 
her pride by Napoleon’s contemptuous violation of her territory 
had more to do with Prussia’s decision than Metternich’s veiled 
threats His reward was the grand cross of the order of St 
Stephen and the appointment of ambassador at St Petersburg, 
but his commission to make himself agreeable to the Freni h 
ambassador at Berlin was earned out to such excellent effect 
that, as a result of M Laforest’s reports, Napoleon requested 
that he might be appointed to represent Austria at the 
luileries, and in August 1806 Metternich took up his lesidence 
as ambassador m Pans 

Ihis was the beginning of his ever growing influence in 
European affairs Established in the diplomatic character of 
an “ honourable spy ” in the very centre of Napoleon’s power, 
he used his exceptional gifts of fascination not only to bei omc a 
persona grata at the Tuilcries, but to establish relations with 
those elements in the society of the empire which were already 
intriguing against Napoleon’s powc r If is mtimacv with Tvilley- 
rand and with C arohne Murat, Napoleon’s sistei , was destined to 
produce notable results later Though on the look-out, however, 
for any chance of wc ikemng the French emperor’s power, 
Metternich was not at first sanguine of success tor he believed 
Napoleon to be invmc ible For Austria the best policy seemed 
to him to be to tempori/e , he was willing, therefore, to co-o[m rate 
with Prance in the agreement made between Napoleon and 
Alexander 1 of Russia at Tilsit for the partition of the Ottoman 
Empire, failing the success of the efforts of Austrian diplomacy 
to break the Fr inco-Russian alliance, this would at least secure 
for the Habsburg monarchy a share of the spoils With the 
postponement of Napoleon s Oriental schemes, however, the 
situation was once more changed During the summer of 1808 
Metternich had reason to suspect fresh clesigns of the French 
emperor against Austin, and his suspicions appeared to be 
confirmed when, during an interview on the 15th of August, 
Napoleon indulged in one of his violent tirades, denouiicing 
Count Stadion’s action in strengthening the Austrian armaments 
In November Metternich was at Vienna, urging the Austrian 
government to an early declaration ot war — for which the 
moment seemed to him opportune owing to the French losses 
in Spain, of which he had received exaggerated reports On 
the 1st of January 1809 he was back in Pans, but no longer as a 
persona grata At the outbreak of the war he was placed under 
arrest, in retaliation for the ac tion of the Austrian government 
in interning two me mbers of the French embassv in Hungary , 
and in June, on Napoleon’s capture of Vienna, he was conducted 
there under military guard In Julv he wis exchanged at 
Kom^rom for the French diplomatists, and he was present with 
the emperc^r PVancis at the battle of Wagram At a council 
held on the 7th of July it was decided, on Mctternich’s initiative, 
to open negotiations for peace, next dxy Stadion tendered his 
resignation, which was provision illy accepted Stadion was 
sent as diplomatic idviser to the headquarters of the archduke 
Charles, while Metternich took his place at the emperor’s side 
On the 4th of August Metternich was named minister of state, 
and soon afterwards was sent with Count Nugent to the peace 
conferenc e at Altenburg, w he re Chamagny attended as Napoleon’s 
representative The conference, however, dragged on without 
result, and the emperor Francis decided to open negotiations 
with Napoleon direct Count Bubna was accordingly sent to 

g unn, the result was the French ultimatum which issued 
eaty of Schonbrunn (Vienna), signed by Prince Licchten- 
Jbehalf of the emperor Francis on the 14th of October 
Wth the negotiation and signature of this humiliating 


instrument Metternich therefore had nothing to do, though 
on the 8th of October he had been definitely appointed minister 
for foreign affairs, an office he was destined to liold for nearly 
forty years 

The position of the new minister was no easy one By the 
treaty of Schonbrunn Austria was reduced to the position of a 
second-rate power, and by secret ai tides undertook during the 
continuance of the maritime war to limit her force of all arms 
to 1 50,000 men, and to dismiss from her service all officers or 
civil officials born in the terntoi les of ancient France, Piedmont 
or the former Venetian republic Weak as she had become, the 
menace of the future seemed even more disquieting lo the 
south she was divided from the French dominions by the Save , 
to the west and north the vassal states of Trance, traditionally 
her enemies, lay along the frontier, to the east was Russia, 
which as the reward for her alliance with Napoleon had received 
a portion of East Galicia as her share of the spoils, and to all 
appearance was firmly established m the I>anubian prmci- 
palities Austna seemed hopelessly cut off by Napoleon from 
any chance of re-asserting her traditional preponderani e in 
Germany, by Russia from any prospect of obtaining compensa- 
tion at the expense of the Ottoman Empire One false move 
on the part of those who guided its destinies, and the Habsburg 
monarchy might easil) h ive cease d to exist altogether 

Ihe saving factor in the situation was the improbability 
of the alliance between Napoleon and Alexander continuing, 
and the immediate task of Metternich was to hasten its dis- 
solution, while securing Austria’s safety in the East by bringing 
about the end of the Russo- Turkish War It was a task of 
extreme delicacy, for any revelation of its true tendency might 
have thrown the emperor Alexander into the arms of b ranee 
and plunged Austna into an unequal struggle for life and death 
with Russia on the banks of the Danube Metternuh was 
helped by the rapid development of the causes of disagreement 
between the French and Russnn emperors Early in tSio 
Europe was full of contradictory rumours of war between b ranee 
and Russia, of a marnage of Napoleon with a Russian grand 
duchess Ihcn suddenly came Napoleon’s formal request for 
the hand of the Austrian an hduchess Mane Louise A proposal 
so nicelv calculated to foiward Mettcinu h’s plans was suspected 
of being due to his inspiration certainly it was his influence 
that decided the emperor brancis lo agree to an alliance which 
could not but be distasteful to him and was resented as a 
crowning humiliation by the proud aristocrats of Vienna 

On the 13th of Maich 1810 Metternich left Vienna for Pans 
in company with the archduchess His object was to use so 
favourable an occasmn for obtaining the abrogation of some 
of the more onerous articles of the Treaty of Schonbrunn, and 
for coming to some arrangement wherebv the serious incon- 
venience caused in Austria by Napoleon’s coercion of the pope 
might be obviated Ills diplomacy, however, met with but 
slight success His efforts to persuade Ihus VIT to purchase 
a measure of liberty of action bv concessions to Napoleon broke 
down on the gentle old man’s refusal to traffic with his principles 
brorn Napoleon he extracted a lame apology for the execution 
of Andreas Hofer, the reversal of a few sequestrations and, as 
a crowning grace, the abrogation of the article of the Schonbrunn 
Treatv limiting Austrian armaments In ihe matter of restoring 
the access of Austria to the Adriatic, Napoleon would make no 
concession, his answer to Metternich’s representations was onlv 
a commercial treaty which failed to obtain ratification at 
Vienna Anything further, eg an exchange of the Illyrian 
provinces for Gahcia, must depend on the attitude of Austria 
in the forthcoming Russian War which, in an interview of the 
20th of September, Napoleon declared to be now inevitable 

On the loth of October Metternich was back in Vienna, where 
his presence was urgently needed The policy of a Franco- 
Austnan entente was popular with the public and the army, 
resentful of the treacherous attitude of Russia in the late war, 
but m the powerful circles of the court it had scarce an adherent 
Prince Metternich himself, who had acted a? foreign secretary 
during his son’s absence, favoured an understanding with Russia, 
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and was even believed to be intriguing to retain the portfolio 
of foreign affairs, which would have meant the victory of the 
Russian party On the other hand, the French party were 
clamouring for the speedy conclusion of a definite alliance 
with Napoleon By an admirably clear expose of the situation 
Metternich won over the emperor Framis to that middle 
course, the policy of armed abstention, which was to be the 
basic principle of his diplomatic action during the crisis of the 
coming >ears An alliance with Russia, he arqued, would 
be worse than useless , Austria would at any time obtain better 
terms from the tsar's growing needs An alliance with France 
would be one with “ a power whose exclusive object is the 
destruction of the old order of things, which has hitherto found 
its defence m Austria ” Alone of European powers Austria 
still had the possibility of choice , let her work for the preserva- 
tion of peace and at the same time remain free, should war 
break out, to make her own terms It would little serve Austria’s 
interests to become the ally of Russia, merely to serve as a 
barrier behind which the emperor Alexander could carry out 
his designs on Turkey in safety In an interview with Count 
Shuvalov, the Russian agent, Metternich roundly declared that 
the maintenance of the integrity of Turkey was for Austria the 
question of supreme interest 

With the approach of the Russo-French War the situation 
became increasingly difficult The partisans of a Russian 
alliance remained powerful and clamorous, but Metternich did 
not share the doubts as to the outcome of Napoleon’s invasion 
of Russia, which he believed would leave Austria, if she remained 
neutral, isolated amid a huge European confederation To 
him the only safe course seemed to be to offer the French 
emperor substantial assistance, stipulating for some quid pro quo 
in the settlement to follow the war Ihe emperor Francis 
shared this view, and on the 14th of March a treaty of alliance 
as signed by which Austria agreed to support the Fic nc h army 
VN ith an army coips of 30,000 men operating from Galicia 1 his 
treaty was ratified at Vienna on the 25th of March, the day 
of Napoleon’s passage of the Niemcn It was characteristic of 
Mettcmich’s diplomacy that the Austrian generals in Galicia 
wcie ordered to ait only on the defensive, and that the 
court of St Petersburg was informed that Austria would only 
take part in the wxi as a principal should Russia force her to 
do so 

This cautious attitude was soon justified by the astounding 
developments of the Moscow campaign When the full extent 
of the catastrophe that had overwhelmed Napoleon’s armv 
became known, Metternich realized the advantageous pc^ition 
in whic h Austria lay for exploiting the changed situation His 
first idea was that Trance should commission Austria to mediate 
a peace in Russia and in England (Despatch of Otto, Novem- 
ber to), but, as affiirs developed, this was replaced by the 
policy of temporizing until Austria should be m a position to 
mteivene with decisive effect Napoleon’s demand that Austria 
should raise her contingent from 30,000 to 100,000 men was, 
indeed, from Metteinich’s point of view doubly opportune for 
It enabled him quietly to assume that the treaty of the 14th of 
^larch, which stipulated only for an alliance limitee,” had 
been abrogated by Napoleon’s own act , that Austria had 
reverted to a position of neutrality, and that, should she take 
part in the war, it would no longer be in a subordinate character 
but as a principal Le passage de la neutrality k la guerre,” 
said Metternich to the emperor Francis, “ ne sera possible que 
par la mydiation arm^e ”, which meant in effect that Austria 
required time to complete her armaments To gam this time 
was, during the weeks that followed, the object of his diplomacy 
Tor this purpose he encouraged Napoleon to believe that Austria 
was prepared for a settlement on terms very favourable to the 
Fiench emperor, with the result that Napoleon, though he 
would not hear of a ‘‘ mediation,” not only consented to, but 
pressed for, Austrian ** intervention ” {entreniise) But Metter- 
nich had made up his mind that the only chance of an effective 
restoration of the Habsburg influence in Europe lay in using 
this opportunity for destroying or limiting Napoleon’s power, 
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and he had already opened negotiations with the allied courts, 
with a view to enforcing a common agreement as to a basis of 
peace, when the indecisive battle of Lutzen (May 2) gave him 
the opportunity of making his pohey of mediation effective 
Count Stadion was now sent to the emperor Alexander to lay 
before him the terms on which Austria was prepared to mediate, 
he was also to “ agree to the bases of an active military co-opera- 
tion on our part, in the event of the non-success of our efforts 
on behalf of peace ” On the 20th of March Napoleon gained 
another indecisive victory at Bautzen, which still furthei 
strengthened Mettermch’s position, for Napoleon allowed him- 
self to be persuaded into signing the ill-omcned armistice of 
Pleiswitz (Poise hwitz), on the 4th of June, and to become en- 
tangled in the insincere negotiations of the Congress of Prague 
Austria thus had time to complete her armaments Meanwhile, 
on the 14th and 15th of June, were signed at Reichcnbach the 
treaties of alliance between Great Britain, Russia and Prussia, 
by which the signatory powers agreed neither to negotiate nor 
to conclude treaty or truce with Napoleon except by common 
consent In an interview with the emperor Alexander, Mcttc r- 
nich now presented the terms which he proposed to offer to 
Napoleon, and on this basis a treaty between Austria, Russki 
and Prussia was agreed to, Austria contracting to put 150,000 
men into the field, should Napoleon reject the ultimatum, and 
not to make peace without the consent of Russia and Prussia -- 
which in effect involved that of Great Britain also 
Before this second Treaty of Reichcnbach was signed (June 27), 
Metteinich went on Maret’s invitation to Dresden, where on the 
26th he had the famous interview with Napoleon The whole 
scene was on his part a masterpiece of Machiavellian diplomacy 
Ihe terms he offered to the emperor were so favourable that 
he has been denounced by every Prussian historian since as 
the enemy of Germanv, while French historians have enlarged 
on Napoleon s infatuation in rejecting them In spite of the 
fact that the draft of the Treaty of Reichcnbach was in his 
pocket, he posed as the impartial '‘mediator,” with a leaning 
in favour of Napoleon, assuring the emperor “ on his honour 
as a German count ” that Austria was still “ free from all 
engagements,” which was true only 111 so far as the treaty was 
not signed till the next day Metteinich’s object was, in fact, 
only to gain an extension of the armistice till the 10th of August, 
on which date Sc hwarzenberg had declared that he would be 
ready to take the offensive As for the terms offered to Napoleon 
his acceptance of them need not hamper the plans of the Allies , 
for the consent of Great Biitam would have to be obtained, 
and, moreover, Napoleon was sure before long to provide an 
excuse for a fresh breach, his rejection of them, on the other 
hand, would be a blow to his waning popularity in Fiance 
The interview was long and stormy , Napoleon struggled vainly 
m the toils, in his excitement he dropped his hat, which the 
imperturbable Metternich did not condescend to pick up, 
“ Napoleon,” he records in his Memoirs, “ seemed to me small ” 
Metternich, however, gamed his immediate point, the armistice 
was extended to the loth of August At midnight on that 
date, Napoleon not having come to terms, Metternich gave 
orders for the lighting of the beacons that signalled to the 
Austrian army in Silesia the outbreak of the war 
Napoleon’s victory at Dresden (Aug 26 and 27) for the 
moment brought discord into the counsels of the Allies and 
threatened the rum of Metternich and his plans, but the suc- 
cessive defeats of Vandamme at Kulm (Aug 28), of Macdonald 
at Katzbach (Aug 29) and Oudinot at Grossbeeren (Aug 30) 
completely altered the aspect of affairs, and on the 9th of 
September Metternu h signed at Toplitz a treaty with Russia 
which committed Austria yet more closely to the policy of the 
Allies Ihen followed the battle of Ixipzig (Oct 16-iS) and 
the advance of the Allies into France The diplomatic situation 
throughout the campaign was, from the Austrian point of view, 
one of extreme delicacy The necessity of curbing the power 
of Napoleon and rendering him for ever incapable of again 
oversetting the balance of Europe was practically the only 
object Austria had in common with her allies She did not 
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share the implacable resentment with which Great Britain 
pursued Napoleon, she watched with alarm the development 
of the ambitions of Alexander I , which threatened to substitute 
a Russian for a French supremacy in Europe, she was far from 
sympathizing with the noisy enthusiasm of the patriots of the War 
of Liberation for a united Germany, in which the traditional 
infiuenc e of the Habsburgs would be balanced or overshadowed 
by that of Prussia MetUmu h had no wish to see the husband 
of Marie Louise ousted in favour of the Bourbons, who had 
little reason to be grateful to Austna, still less did he desire 
to sec on the throne of France Alexander s prot^g^ Bernadette, 
whose name was being whispered in the Pans salons as the 
destined saviour of his native country But if Napoleon was 
to remain sovereign of Trance, it must be not by his own force, 
but by grace of his father-in-law, and hedged round with limita- 
tions which would have made him little more th«in the lieutenant 
of the Habsburg monan hy This was the secret of the moderate 
terms ot accommodation ostentatiously offered by Mctternich 
to Napoleon at various stages of the t ampaign Trom Frankfort 
he sent, through General de Saint-Aignan, a diplomatist on j 
whose indisciotion he could rely, an informal offer of peace on j 
the basis of France’s “ natural frontier,” the Rhine, the Alps | 
and the Pyrenees Ihe famous manifesto of Frankfort, issued | 
on behalf of the Allies (Dec 4, 1813), contained no such offer of 
acceptable terms, but Metternirh’s object was attained, for 
Napoleon refused to be drawn into the tr<ip, and the French 
people cursed the emperor’s infatuation in refusing a settlement 
which, from what had leaked out of Saint-Aignan s mission, 
they believed would have satisfied the legitimate ambitions of 
France On the other hand, Metternich did his best to oppose a 
too rapid advance of the allied forces on Pans, which would have 1 
played into the hands of Russia and Prussia, and it was to his j 
initiative that theconferem esof C hatillon were due Only when 
the breakdown of the negotiations made it clear that Napoleon 
had seen through his plans, and preferred the cham es of war to 
the c ertainty of ruin or of surviving only as th( puppet of Austria, 
did Metternich join with Castlereagh in pressing upon the tsar 
the necessity for restoring the Bouibons On the ist of March 
1814, he '•et his hand to the Treaty of Chaumont, of which the 
immediate object was the restoration and preservation of the 
old dynasty in a France rediK ed to her “ legitimate frontier ” 
In other respec ts, however, the treaty was a triumph for Metter- 
nich, for it laid down that at the final settlement Germany was 
to be reconstituted as a confederation of sovereign states, and it 
also did muc h to temper the fear of a Russian dictatorship by 
consecrating the pnne iple of that rone erted action of the Great 
Powers, in affairs of international interest, whu h after Napoleon’s 
fall was to govern the Pairopean system On the loth of April 
Metternich arrived at Pans, ten days after its occupation by 
the Allies He was now at the height of his reputation , on the 
20th of October 1813, two days after Leipzig, he had been 
created an hereditary prince of the Austrian Empire, he now 
received from the emperor Francis a unique honour the 
right to quarter the arms of the house of Austria-Lorraine 
with those of Metternich At th( same time (April 21) the 
countship of Daruvar was bestowed upon him On the 
30th of May Metternich set his signature to the Treaty of 
Pans, and immediately afterwards accompanied the emperor 
Alexandc^r and King Frederick William on a visit to England 
On the 18th of July he was back in Vienna, where the great 
congress was to meet in the autumn The dignity of 
a Hungarian magn\tc was bestowed upon him before it 
assembled 

At the congress Metternich’s charm of manner and great 
social gifts gave him much personal influence, the ease and 
versatility with which he handled intricate diplomatic questions, 
too, excited admiration , at the same time he was blamed for his 
leaning to intrigue and finesse and for a certain calculated 
disingenuousness whic h led to an open breach with the emperor 
Alexander, who roundly called him a liar In the difficult 
^estions of Poland and Saxony the honest and conciliatory 
^i^tude of Castlereagh was of more avail m reaching an accept- 


able settlement than all Metternich^s cleverness If m the 
Italian and German questions, however, Austria’s views 
triumphed, this was due to the foresight displayed in Metternich’s 
diplomacy during the ( ampaigns and to the address with whu h 
he handled the questions at issue at the congress Ihe com- 
placency of Hardenberg had allowed Austna alone to negotiate 
with tlie states of the Confederation of the Rhine with a view 
to detaching them from Napoleon, and he had used this oppor- 
tunity to render impossible the idea of a united Germany On 
the 8th of October 1813 he had signed with Bavaria the Treaty 
of Ried, which in the event of the liberation of Germany 
guaranteed to Bavaria a sovereign and independent status 
Ihis instrument, which was reinforced by a secret treaty signed 
at Pans on the 3rd of June 1814, served as a model for similar 
agreements with other courts, and the principle involved was, 
as mentioned above, me luded in the Treaty of Chaumont Thus 
all the unionist ideals, represented at the congress by Stem, 
were sterilized from the outset, and the Act of Confederation 
embodied in the Tinal Act of Vienna gave to Germany exactly 
the form desired by Metternich as best calculated to perpetuate 
Austrian preponderance (see Germany History) The same 
was true of the settlement of Italy Ihe question here was 
complicated by the treaty of cdliance signed by Metternich 
with Murat as the price of his treison to Napoleon But 
Metternich from the first had known that the treaty was but a 
temporary expedient, that Great Britain would never recognize 
“the person at the head of the government of Naples ”, and 
that sooner or later Murat himself would afford excuse enough 
for tearing the treaty up Not Murat’s dream of an Italy united 
under his own rule, but the traditional Austrian policy of 
possession in the north and preponderance throughout the 
peninsula, was Mctternich’s goal, and this he secured at the 
congress Murat, m view of Austria’s engagemc nts, was suffered 
to survive for the time being, he himself shatterecl the alliance 
during the Hundred Days, and the Bourbons returned to 
Naples, pledged by a secret agreement to attune their policy 
to that of Vienna (see Naples History) 

Metternich, then, emerged from the ngress of Vienna 
confirmed in the confidence of his sovereign, and therefore 
supreme in Germany and in Italy To him had been due the 
marvellous recovery of the Habsburg monarchy, m spite of 
Gentz’s lament that in the latter stages of the campaign of 1814 
“ T urope ” had been substituted for “ Austria ” in his diplomac y, 
Metternich had acted throughout first and foremost in the 
interests of Austria, as he was bound to do This, too, gives 
the key to his pohe y after the policy of using the European 
concert, established by the Treaty of Chaumont and the Pans 
Treaty of the 20th of November 1815, as an instrument for 
ensuring the “ stability ” of Europe by suppressing any “ revolu- 
tionary ” manifestations by winch the settlement made at 
Vienna might be endangered 

After the campaign of Waterloo and Napoleon’s second 
downfall Metternu h was again m Paris, where he co-operated 
with the emperor Alexander and Castlereagh in securing 
tolerable terms of peace for T ranee A few days after the signing 
of the two treaties of the 20th of November 1815, he left Pans for 
Milan, where he met the crown prince Louis of Bavaria and 
Baron von Rechberg, with whom he came to terms on certain 
outstanding questions between Austria and Bavaria, terms 
embodied in the Treaty of Munich of the T4th of April t8i6 
During his visit to Italy, which he repeated in 1816 and 1817, 
Metternich could not but be impressed with the general signs of 
discontent with Austrian rule Neither was he blind to the 
true causes of this discontent the atrophy of the administration 
owing to Its rigid centralization at Vienna, and the policy of 
enforcing Germanism on the Italians by a ruthless police system 
He made half-hearted proposals for removing something of both 
these grievances, but his terror of revolution from below made 
him fearful of reforms from above While therefore m Prussia 
king and ministers were labouring hard to remodel and consoli- 
date the monarchy, Metternich did next to nothing to reform 
the most obvious abuses of the Austrian Empire, Yet the fault 
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was not wholly, or mainly, his Sir Robert Gordon,^ in a letter 
to Castlereagh (dated Florence, July ii, 1819), gives the true 
reason for this attitude ‘ How much is it to be desired that 
the superior talents of Pnnct Mctternich were more occupied 
with the revision and improvement of the administration ol 
affairs in his own country He is too enlightened not to pen eive 
Its most palpable defect He might have courage to sacri- 
fice himself for the institution of effective remedies, but he fears 
that the confiding benignit) of his Sovereign might afterwards 
be dissuaded from the just and vigorous application of them 
(F 0 Austria Gordon Jan -Dec , 1819) Metternahs power, 
after all, was limited by the goodwill of his mastei , the emperor 
Francis, and Francis trustecl him precisely because he seemed 
to share his own fanatical hatred of all change It is this fact 
that seems to explain Mctternich’s feverish anxiety to justifv 
his obsc urantist attitude to himself and to the world It suited 
him to ascribe the general discontent, of which the causes were 
not obscure, to the wanton agitation of the “ sects,’’ and his 
agents all over Europe earned their pay b> supplying him with 
plentiful proof of the correctness of his contention Ihe result 
was well summed up in another letter of Gordon to ( astlereagh 
(ibid No 26, Flcjreme, Julv 12, i8tq) Nothing,” he writes, 
“ can surpass Prince Metternich s activity m colic c ting facts ancl 
information upon the inward feelings of the people , with a habit 
of making these rc scare lies he has ac cjuired a taste for them 
The secrecy with which this task is indulged leads him to attach 
too great importance to his discoveries Phantoms arc coniurtd 
up and magnified m the dark, which probably if exposed to 
light would sink into insignificance, and his informers naturallv 
exaggerate their reports, aware thit their profit is to be com- 
mensurate with the display of their phantasmagoria ” The 
judgment is mstructna, coming as it cioes from a diplomatist 
m intimate tone h with Metternu h ind in general sympathy 
with his views 

There was, none the less, method in this madness Behind 
the agitations of the “ sects ” loomed the figures of the emperor 
Alexander and of his confidant Capo d’Tstna ‘‘the Coryphaeus 
of I iheralism,” whose agents, offii lal or unofficial, were intriguing 
in every country in Europe, and not least in Italy The 
factor, then, that determined MctterniclTs attitude was not 
so much a diead of revolutions in themselves as of revo- 
lutions exploited by the “ Jacobin ” tsar to establish his 
own preponderance in Europe Metternich’s object, then, 
in respect of the revolutionary agitations, was twofold he 
wished to impress Alexander with the peril of this imperial 
coquetting with democratic forces, he wished to convince the 
“ sects ” that they could not rely on the tsar’s support He 
succeeded in both these objec ts during the period from the 
Congress of Aix-la-Chapelle m 1818 to that of Verona in 1822 
(See Alexander I of Russia, Furopf History ) 

On his way to the Congress of Aix, Metternu h spent a few days 
at Frankfort, where his presence was sufficient to settle the 
difficult question of the constitution of the federal forces It 
was a signal triumph “ You can have no idea of the effect 
produceci by my appearance at the Diet,” he wrote exiiltingly 
to his wife,” I hava become a spec les of moral power m Cjermany 
and, perhaps, even in Europe ” {Mem iv 64) This sclf- 
complacenc^y was characteristic of the man, but, if we accept 
his view of “morality,” the boast scarce seems exaggerated 
In the main questions debated at Aix indeed, it was Castlereagh’s 
influence rather than that of Metternich which prevailed, the 
abolition of the supervision of French affairs by the committee 
of ambassadors was, for instance, earned against his opinion 
But it was at Aix that Metternich was not only reconciled with 
Alexander, but laid the foundations of that personal influence 
over the tsar that was to bear notable fruit later, from Aix, 
too, where he arrived at a complete understanding with King 
Frederick William III and the Prussian ministers, dates his 
preponderant influence in German affairs 

The outlook in Europe at the beginning of 1819 seemed to 

> Sir Robert Gordon (1791-1847), brother of the 4th earl of 
Aberdeen, was between 1815 and 1821 associated with Wellington 
as minister plenipotentiary at Vienna 
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Metternich particularly gloomy In Trance the ministry of 
Decazes was, in his opinion, uncler the inspiration of the Russian 
ambassador Pozzo di Borgo, heading straight for a new revolu- 
tion, in Italy Russian agents were openly carrying on a Liberal 
propaginda, Germany, and notably the Prussian bureaucracy, 
was honeycombed with rcvolutionar> ideas Ihen came the 
news of the murder of Kotzebue (March 23) Mtttcinich was 
in Italy at the time , but he determined at once to take «id vantage 
of this senseless crime to c arry his views in the matter of muzzling 
the Liberal agitation m Germany In the summer he met King 
Trederick William ancl Prince llardmberg at Tophtz, a con 
ferenc^e that lesulted in the indefinite postponement of the 
Prussian constitution and in a secret igrccmcnt (Aug 1) on the 
proposals to be laid before a conference of German ministers to 
be held at Carlsbad in the same month Ihe result of this were 
the famous Carlsbad Decrees {qv ), by which liberty of speech 
and of the press was abolished throughout Cicrmany Ihc 
Vienna conferences that followed m November ami issued m 
the Final Act of the i^th of May 1820 was not so complete a 
triumph for Metternich, but his diplomacy, none the lesv, had 
succeeded m riveting on Germany the yoke of the Austrian 
system, which it was to bear with but partial and temporary 
relaxations for nearly thirty years (see Germany History) 

Ihe year 1820 was marked by critical cv^ents which drew 
Metternich’s attention once more from the affairs of Germany 
to those of Europe at large The revailiition in Spain, with which 
Austria had no immediate concern, interc stc d him little, but 
his attitude towards it is characteristic ancl illuminating The 
emperor Alexander for whom the idea of the confederation of 
Europe was an article of faith proposed a Furopcan intervention 
and offered to march a Russian army through northern Italy 
into Spain Metternich, to whom the remedy seemed far worse 
than the disease, covered his dissent from this proposal with a 
great display of principle Ihe ills of Spain w^ere ” material,” 
those of Europe at large ” moral ’ , and the Furopean Alliance 
was there to deal with moral, not material, troubles The 
revolutmn that followed in Naples, however, necessitated a 
different attitude Stiictly speahng, it concerned Austria 
alone, but Metteinich was anxious to range Alexander openly 
against Italian 1 iberalism, ancl he therefore consented to the 
question being laid before a congiess to be assembled at Troppau 
Ihe Ccmgrcsscs of Iroppaii (1820) and I aibac h (1821) are dealt 
with elsewhere (see Europe History, Itaiy History and the 
articles ^ iw ) For Metternich they represented a signal triumph 
Not only did he complete his ascendancy over the emperor 
Alexander, but he openly committed all the powers to an 
approval of the Austrian system in Italv, a success that out- 
weighed his failure to win over Great Britain to the general 
principle of intervention enunciated in the Troppau Protocol 
His attempt, however, to crown his system in Italy by setting 
up a central committee on the model of the Mainz commission 
was defe ated at the Congress of Verona(i822) by the opposition 
of the Italian princes headed by the pope and the grand duke 
of Tusc any 

The sort of moral dictatorship which Metteinich had acquired 
on the Continent was shattered by the developments of the 
Eastern Question At first, indeed, the peril of a Russian attac k 
on lurkey had drawn Austria and Great Britain closer together, 
and in a meeting at Hanover in October 1821 Metternich and 
Castlereagh had come to an understanding as to using the Holv 
Alliance to prevent Alexander from acting independently of 
the concert But Metternich’s hope that the Greek revolt 
would burn itself out “beyond the pale of civilization” was 
belied by events, and even before ( astlereagh ’s death it was 
clear that Great Britain would have sooner or later to adopt a 
policy of intervention opposed to all MetternichN ideas The 
breach was hastened by the accession to office of Geoige Canning, 
who hated Metternich and all his ways At Verona in 1822 the 
withdrawal of Great Britain from the system of the continental 
Allies was proclaimed to all the world, in March 1823 Canning 
recognized the Greek flag This opened up the whole Fastem 
Question in the precise form that Metternich had sought to 
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avoid, for the action of Great Britain involved a move on the 
part of Russia, jealous of her prestige in the Levant, and thus 
led ultimately to a rearrangement of the relations of the powers 
which, so far as the affairs of the Ottoman Empire were ( oncerned, 
left Austria isolated It is impossible here even to outline 
Metternich’s diplomacy during the eleven years between the 
outbreak of the Greek revolt and the signature of the Treatv 
of London (1832) by which the kingdom of Greece was estab- 
lished The principles that guided it are, however, sufhciently 
simple In common with Great Britain he desired to mam tain 
the integrity of the Ottoman Empire as a harrier against Russian 
domination hi the Balkan Peninsula, he wished also to avert a 
Russo-Turkish war, not only for the above reason, but also 
because this would involve the breakdown of the system b> 
^vhlch he hoped to curb the revolutionary forces m the West 
He therefore attempted, and for a while successfully, to persuade 
the tsar that the Greeks were only “ ordinary rebels against 
legitimate authority ” But, when this expedient failed, he was 
the first to suggest the complete independence of Greece, which 
seemed to him less dangerous to Austrian interests than a 
tributary principality on the model of Moldavia and Wallachia 
In the end his attitude was one of abstention and protest, since he 
rightly considered that the action of the powers whu h culminated 
in the treatv of London was fatal to the doctrine of lcgitimac\ 
on which his system was based 

Ihe Greek question was not finall> settkd when the outbreak 
of the revolutions of 1830 threatened the overthrow of the whole 
strut ture of 1815 in the West Events whuh seemed to involve 
the complete ruin of Metternich’s system gave it in effect, 
however a new lease of life Austria, isolated by the events 
in the East, was once more brought into touch wnth Russii by 
a crisis thit concerned both powers ccjually On the receipt 
of the news of the July revolution in Pans Metternuh hastened 
to meet Count Nesselrode at ( arlsbad, and, though the Russian 
statesman refused to commit himself to the idea of an immediate 
reconstitution cjf a league of the three autocratu powers, a 
common basis of action was agreed upon, and the foundations 
were laid for that cordial understanding that ripened in the 
meeting of Munchengratz three years later Meinwhile, though 
his language was still “ European,” MetternicE’s attitucle 
towaids tlie revolutions was wholly Austrian He preached 
the sacred duty of intervention, but he refused to intervene, 
save where the interests of the Habsburg monarchy were directly 
concerned He was even the first to recognize the revolutionar> 
government of Louis Philippe (Sept 8), he answered the appeal 
of the king of Holland for help with an ironical reference to the 
geographical situation of Austria, he did not even interfere 
with the revolutions in Germany and Poland But when m 
Italy revolts broke out that threatened the Austrian hegemony, 
he ac ted with piomptitude and dec ision, in spite of the threaten- 
ing attitude of h ranee, in the spring ol 1831 Austrian bayonets 
restored order in Parma, Modena and the Papal States Yet 
even here Mctternich showed an unwonted moderation not 
only did h*^ soon withdraw the Austrian troops from Ancona, 
but he took the initiative in impressing on the papal government 
the urgent necessity for drastic reform Ihis attitude was, 
indeed, mainly determined by the uncertaintv as to the relations 
of the three autocratic courts on whose co-operation the effec tivc- 
ness of a policy of repression ultimately depended , and Metter- 
nich’s next work was to attempt to re-cement the broken 
alliance With Prussia he had little difficulty, the timidity of 
King hredcruk Wiilum III had increased with years and the 
events of 1830, and the Prussian and Austrian governments 
came to complete understanding on a common policy in Germany 
Its first fruits were the idditional articles appended by the 
Federal Diet (June 28, 1832) to the Vienna F'ma^ Act, by which 
the control of the Diet over the state legislatures was increased 
As for Russia, Count Nesselrode at first maintained the reticent 
attitude he had adopted at Carlsbad, but finally, in 1833, 
Metternich met the emperor Nicholas 1 himself at Munchen- 
gratz and by adroit flattery won him over to hiS views The 
Berlin Convention of the 15th of October 1833 which reaffirmed 


the divine right of intervention, was a fresh triumph for Metter- 
nich^s diplomacy This had been rendered possible by the 
change in Russia's attitude towards the Turkish question after 
1829, which made a co-operation of Austria and Russia possible 
in the East (see Mehemet Ali), and m its turn it made possible 
the maintenance for a while longer of the Austrian system in 
Gci many 

The Convention of Berlin marked the last c onspicuous inter- 
vention of Metternich m the general affairs of Europe The 
Holy Alliance of the East,” as Palmerston called it, served the 
immediate purpose of securing “ stability ” in the countries 
immediately subject to the powers composing it, it made no 
attempt at more than “ moral ” intervention in questions, 
i g that of Spun, that lay beyond its own sphere of influence, 
and the development of the Eastern Question, leading to the 
rapprochement between Russia and Great Britain, though 
Austria joined the Quadruple Alliance of 1840, tended to loosen 
the cordial ties between the courts of Vienna and St Petersburg 
The Straits ( onvention of 1841, by which France was formallv 
icadmitted to the concert, was due largely to Metternich's 
initiative, so, too, was the ill-judged effort of the continental 
powers in 1847 to interfere in favour of the Sonderhund in 
Switzerland But, on the whole, the growing crisis within the 
Habsburg monarchy itself was sufficient to deter Metternich 
from foreign adventures bo long as the emperor hrancis 
lived all question of reform was impossible, and when he died, 
in 1835, Ihc rusty machinery of the Austrian administration 
was too completely out of gear to be set right by anything 
short of a complete reconstruction, to which Metternich was 
too old to set his hand even had he had the inclination to do 
so He was too (xpericnced not to realize the sickness of the 
state, but he was content to veil it from himself and to attempt 
to veil it fromothcis I he world was not deceived, but it was 
not until the Vienna mob, in 1848, was thundering at the door 
ol his cabinet that Metternu li himself realized the truth to whu h 
he had tried to blind himself With his tail his system also fell, 
and his flight from Vienna was the signal for the revolutions 
by whuh m 1848 all the countries under Habsburg influence 
were convulsed 

The resignation of Piinie Metternich, handed m on the 13th 
of March 1848, was accepted by the emperor on the i8th, and 
the pnnie and his family at once left for England Here he 
lived in great retirement, at Brighton and London, until 0 ( tober 
1849, when he went to Brussels In May 1851 he went to his 
estate of ) ohannesberg, where he was visited by King Frederick 
William IV and Bismarck, in September he returned to Vienna 
The events of 1848 had not shaken his self-complaccncy , they 
seemed to him rather to confirm the soundness of his own political 
principles, which would have scotched the evil betimes had 
not the weakness of others allowed the fories of disorder to 
gather strength But though, m his own opinion, triumphantly 
vindicated, he did not again take office, he maintained, none 
the less, as a critic and adviser no mean influence on the counsels 
of the Austrian court, though it was contrary to his advice 
that Austria signed the treaty of the 2nd of December 1854 
with France and Great Britain He lived to see the beginning 
of the struggle of h ranee and Italy against Austria, dying on 
the nth of June 1859 

Probably no statesman of all time has, in his own day, been 
more beslavered with praise and bespattered with abuse than 
Metternich By one side he was reverenced as the infallible 
oracle of diplomatic inspiration, by the other he was loathed 
and despised as the very incarnation of the spirit of obscurantism 
and oppression The victories of democracy brought the latter 
view into fashion, and to the Liberal historians of the latter 
part of the 19th century the name of Metternn h was synonymous 
with that of a system m which they could recognize nothing 
but a senseless opposition to the forces of enlightenment A 
juster estimate of the man and his work has, however, become 
possible as the age has moved farther away from the smoke of 
controversy On the whole, history has tended to endorse the 
sane judgment on Metternich pronounced by Castlereagh when 
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he was hrst brought into diplomatic contact with him Writing 
from Chaumont to Lord Liverpool, on the 26th of February 1814, 
he said “Austria both in army and government is a timid power 
Her minister is constitutionally temporizing — he is charged 
with more faults than belong to him, but he has his full share, 
mixed up, however, with considerable means for carrying forward 
the mac hine, more than any other person 1 have met with at 
Head Quarters ” (F O 2 Trance, hrom Lord Castlereagh) This 
gives the key to Mettcrnich’s character and policy Austria 
was a timid power, and Mctternich was an Austrian minister 
His policy of “ stability,” so necessary for the Ilabsburg 
monarchy, at least secured a long period of peace for Europe 
at large Europe, her strength renewed, passed a severe 
judgment on the statesman who acted on the assumption that 
what the generality of people wanted was peace, not liberty, 
and justly, m so far as his pessimism led him to convert what 
might have been legitimate as a temporary counsel of expediency 
into an immutable principle But, as Demelitsch points out, 
it will be time for Austrians to condemn him when Austria shall 
have suivived half a century of constitutional experiment under 
the dual monarchy 

Of the technique of diplomacy Mettcrnich was a master His 
despatches arc models of diplomatic style If they have any 
fault. It is that they arc often over-elaborate, the work of a man 
who evidently loves diplomacy for its own sake and glories 
in the fine turn of a phrase In this respect thev are comparable 
to those of Canning, who modelled himself upon Chateaubriand, 
they are in vivid contrast to the crabbed businesslike letters 
of Castlereagh Mctternich almost invariably begins his des- 
patches and his reports with a broad discussion of the principles 
involved in the case m point, and argues from these down to 
the lac ts In this again he is in sharp contrast with Castlereagh, 
who, with charac teiistic British prutical sense, politely sweeps 
the principles aside and pre fers to argue upward from the facts 
Yet Mettcrnich ’s phrase-making was often the result of astute 
calculation His diplomatic genius was never so well displa>ed 
as in disguising perilous issues in phrases that soothcci even 
when they did not convince, and, like Gladstone after him, when 
the occ asion demanded it, he was master ot the art of appearing 
to say much when in fact he said nothing When he wished 
to make his meaning plain, no one could do so more clearly, 
when he wished to be reticent, no reticence could have been 
more pleasingly eloquent 

In private life Mettcrnich was a kind, if not always faithful, 
husb incl and a good father, devoted to his children, of whom 
he had the misfortune to lose several before his death lie was 
three times married His second wife, Baroness Antonie von 
Leykam, Countess von Beilstein, died in 1829, his third wife, 
Melanie, Countess Zichy-Ferraris, died on the 3rd of March 1854 
Of his sons three survived him Richard Clemens Lothar (1829- 
1895), his son by his second marriage, who was Austrian ambas- 
sador m Pans from 1859 to 1871, Prince Paul (1834-1906), and 
Prince Lothar (1837-1904), his sons by his third marriage His 
grandson Prince Clemens (b 1869), son of Prince Paul, married 
in 1905 Isabella de Silva Carvajal, daughter of the marquis de 
Santa Cruz 

Bibiiography — A vast mass of unpublished material for the 
life of Prince Mctternich exists m publie ind private aiehivts to 
some of those in the F O Records rcfeiences arc given in the biblio 
graphy to chap i of vol x of th( Cambridge Mod Hist Of 
jHibhshed documents the most import int are in the collection Aus 
Metternichs nachgelassenen Papieren (8 vols 1 880-1 S84) edited by 
his son, Prince Richard Mctternich Iheic is a complete French 
translation issued contemporaneously, and an English version of 
which only five volumes (down to 1855) have been published, under 
the title Memoirs, 6-r (London, 1880-1882) 1 hese Memoirs 

especially the autobiographical parts, must bt read with considerable 
reserve, even the official letters and documents, which arc their 
most valuable contents, have been to a certain extent “ edited " 
See also Count Anton Prokesch Os ten (the younger) Aus dem 
Nachlass von Prokesch Osten (2 vols , Vienna, 1881), the writings and 
correspiondence of Friedrich von Gentz (ry v ) , especially as collected 
under the title Oesterreichs Thetlnahme an den Befreiungskrtegen 
Wilhelm Oncken, Osterretch und Preussen im Befretungskrtege 
(1876-1879), A Beer, Zehn Jahre dsterretchi<icher PolHtk, i^oi-iSio 
(1877), hie Ftnamen Osterretchs (1883), Die orientahsche Polittk 
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Osterreichs <:eit 7777 (1883), T I de Martens, Recuetl des traith 
&‘C f vols 111 and iv , Ihiers, Hist du uonsulat $t de I' empire 
which was frequently commended by Mettermeh himself as giving 
an accurate account of his policy, i statinunt, howevet, contro 
verted by Albert Sorel, whose L* Europe et la rtvohition frangaise 
gives a detailed ami masterly account of Metternieh's share m thi 
overthrow of Na|>oleon Eedor von Demchtseh s i urU Metternich 
und Stine auswurtige Politik, vol 1, to 1812 (Muiueh, 1898), is ac 
elaborate and useful analysis of Mctternich 's foreign policy based 
on a large m iss of unpublished irchives The best short biognphe 
of Mettcrnich is that by A Bcci m Dtr neue Plutarch (1S77) 
vol V but botli this and Colonel G B Malleson s / ife of Mtttuniih 
(London, 1888) were written btlore the publication of the important 
works of Demchtseh and Sorel (W \ P ) 

METZ, a town, hrst-class fortress and episcopal see oi 
Germany, m the imperial piovince of Alsace-Lorraine, capital oi 
(German) 1 orraint , on the Moselle, 99 m N W of htrassburg by 
rail, and at the radiation ot lines to I uxemburg, C oblenz and 
Noveant, on the Fienih frontier (io| m W) Pop (1905) 
60,396 The general appearance ot the town is qu iint anti 
irregular, but there are several handsome modem streets I he 
Moselle, which is here joined by the Scille, flows through it in 
several arms, and is crossed b) fouiUcn bndges In the south- 
west comer of the town is the esplanade, with an equestrian 
statue of the emperor William I, and monuments to Prime 
Frcderkk ( harles and Marshal Ney, commanding i fine view oi 
the “ pays messin,” a fertile plain lying to the south Of the 
ten city gates the most interesting are the Porte d’Allemagne 
or Deutsche Tor, on the east, a castellated structure ereited ir 
1445 bearing Inces of the siege by C harles V , the Portt 

Scrpenoisc, or Romer for, on the south, and the Porte Fran^aise 
or Franzosiseht for, on the west Among its ecclesiastua 
edihccs (nine Roman Catholic and four Protestant chun hes^ 
the most noteworthy is the Roman Catholic cathedral, with huge 
pointed windows, slender columns and numerous flying but 
tresses, which, begun in the 13th itntury and consecrated 111 
1546, belongs to the period of th( deeademeof the Gothic style 
The Gothic churehes of St Vincent and St Eucharius, and the 
handsome Protestant garrison church, completed m 1881, alsc 
deserve mention Among secular buildings the most important 
are the town-hall, the jialace of justu e, the theatre, the governor - 
house, and the various buildings foi military purposes Ihc 
public library eemtams 40,000 volumes, including ,m extensive 
collection of works relating to the history ol loriaine In the 
same building is the museum, which contains a picture gallery, 
a numismatic cabinet, and a collection of specimens of natural 
history Metz also pos'-csscs several learned soc leties, charitable 
institutions and schools, and a military ac idemy I he eemetc ry 
of Chambi^re contains the grives of 7200 Trench soldiers who 
died here in 1870 The chief industries are tanning and the 
manufacture of weapons, shoes, cloth, hats and artificial flowers 
There is a trade m wine, beer, wood and minerals 

As a fortress, Metz has always been of the highest importance, 
and throughout history down to 1870 it had never succumbeci 
to in enemy, thus earning for itself the name otLa Fucelle It 
now ranks with btrassburg as one of the two great bulwarks of 
the west frontier of Germany I he original town walls were 
replaced by ramparts m 1550, and the citidel was built a few 
years later By 1674 the works had been reconstuicted by 
Vauban Under Napoleon III the fortress was strengthened 
by a circle of detached forts, which, after 1870, were modified and 
completed by the Germans, who treated the fortress as the 
principal pivot of offensive operations against Trance The 
plans in Fortification and biEGtCRAi-T (fig 43) show Metz as 
It was about 1900, m the years following a new outer chain of 
defences was constructed, which extends as far as Thionville 
on the north side and has its centre in front of Metz on the 
Gravelotte battleground The old enceinte (which includes 
Cormontaingne’s forts — Moselle and Bellevroix) is doomed lo 
demolition, and has in part been already removed The 
garrison, chiefly composed of the XVI Army Corps, numbeis 
about 25,000 (See Germany Army ) 

History — Metz, the Roman Divodurum, was the chief town 
of the Mediomatrici, and was also called Itv^ the Romans 
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Mediomatrica, a name from which the present form has been 
derived by c on traction Caesar describes it as one of the oldestand 
most important towns m Gaul The Romans, recognizing its 
strategical importance, fortified it, and supplied it with water by 
an imposing aquedui t, the remams of whit h still exist Under 
the Roman emperors Metz was connected by military roads 
with loul, Langres, Lyons, Strassburg, Verdun, Reims and Trier 
Christianity was introduced in the 3rd century of oui era In 
the middle of the 5th century the town was plundered by the 
Huns under Attila, subsequently it came into possession of the 
h ranks, and was made the capital of Auslrasia On the parti- 
tion of the Carolingian realms in 843 Metz fell to the share of 
the emperor i^thair I as the capital of Lorraine Its bishops, 
whose ( reation reaches bac k to the 4th century, now began to be 
very powerful Metz acquned the privileges ot a free imperial 
town in the 13th century, and soon attained great commercial 
prosperity Having adopted the reformed doctrines in 1 552 and 
1553, it fell into the hands of the hrench through treachery, 
and was heroically and successfully defended against ( harles V 
by hrancis duke of Guise It now sank to the level of i hrench 
provincial town, and its population dwindled from 60,000 to 
about 22,000 At the peace of Westphalia in t 64<S Mete, with 
foul and Verdun, was formally ceded to France, in whose pos- 
session it remained for upwards of tw^o c en tunes The battles of 
August 1870, and the m\estment and capture of the army of 
Metz which followed, arc described below Bv the peace of 
Frankfort on the loth of May 1871 Metz was again united to the 
German Umpire 

See Westphal, Geachuhte der Stadt Metz (1S75-1877) Georg 
Lang, Metz und seme Umgtbungcn the Staiistisch topograph- 

isches Handbuch jur Lothrivgtn, Ubers, (jtsihichte der Siadt Mttz 
(Metz, 1902) Cr A Frost, fiudts ^uy I hi^toire de Metz {1^07) and 
Tauber, Die Schlachtf cider von Metz CBahn, 1902) (See also Fr^ncco 
German War Btbltography ) 

Battles around Meiz, in the Franco-German \\ ar, 1870 

I C olombey’Borny {August 14 ) — The French arniA under 
Marshal Bazaine was m and about Metz The German I and 
11 armies, on the march from the Saer, were heading for the 
Moselle between Metz and ront-^-Mousson, and on the morning 
of the 14th of August the German I Army ( I , VII and VIII 
Corps, under General v Stcinmetz) lay on and east of the French, 
with outposts well to the front, wab hing the French camps east 
of Metz, whu h were little more than i m to the front Stcin- 
metz had received Irom headquarters overnight instructions 
that on the 14th of August the I Army would maintain the 
positions occupied during the 13th, and merely passed on these 
orders to his corps commanders In Metz, meanwhile, Bazaine 
had decided to retreat, and during the morning orders to 
that effect reached his corps commanders, who commenced 
preparations for their execution I he 2nd ( orps (trossard) and 
6th (Canrobert) began to retire about midday, the 3rd (Lebauf), 
4th (I admirault) and Imperial Guard (Bourbaki) were to follow 
These preparations being obser\ed, the Geiman outposts got 
under arms General von der (loltz, in command of the VII 
Corps (7 battalions, 4 squadrons, 2 batteries) hearing from a 
passing olfuer that the I Corps on his right was prepaiing to 
attack, and noting personally signs of retreat in the enemy’s 
lines, determined at 3 p m to advanc e his whole command to the 
ridge between Colombcy and Bornv (which was still occupied bv 
French outposts), in order to clear up the situation The ridge 
was captured with little resistance, but the sound of the firing at 
once set all the neighbouring troops m motion, and fortunately 
so, for the Frenc h had immediately retaliated on von der Goltz’s 
audacious attack Between 4 and 6pm there was continuous 
heavy fighting on the front from Bornv to Mev, as both sides 
brought fresh troops into the field I he com ex slopes falling 
from the Prussian pasition towards Metz gave plenty of cover to 
the Fremh, and the setting sun shone full m the faces of the 
Prussian artillerymen Thus the Prussian infantry em ountered 
unusually obstinate resistance and the troops engaged rapidly 
slipped from all superior control The above front was held by 
the French 3rd Corps Shortly before 6 30 the 4th Corps (Ladmi- 


rault) suddenly began to deploy on the high ground to the north- 
west beyond M6y, thus threatt nmg the right flank of the Prussian 
I Corps ((jeneral v Manteuflel) To meet this danger Manteuffel 
was compelled to direct his corps artillery and reser\es, which 
w'cre now rapidly coming up, away from the hard-pressed centre 
towards the oncoming infantry masses of Ladmirault These, 
with the sun now almost at their backs, were shooting better 
than usual, and Manteuflel was compelled to call on the VIII 
Corps for assistance, which its commander, under positive orders 
from Stcinmetz, refused to give Meanwhile Steinrnetz had 
been sending peremptory orders to the battlefield to stop the 
battle, but neither of the corps commanders was able to enforce 
them fortunately for the Prussians, Bazaine had issued 
similar orders to his subordinates, who, having their men lietter 
in hand, /vere able to obey, and as night began to close in the 
French broke off the action and retired uncier the guns of the 
Metz forts, convinced that at last they had “ broken the spell ” 
of German succ ess 

F'lndmg that, in spite of his orders, the firing at the front con- 
tinued increasing in intensity, Stemmetz at length rode to the 
Iront himself Meeting Manteuflel near the Brasserie of Noisse- 
ville, he overwhelmed him with reproaches, and at the crisis 
of this scene the hands struck up “ Heil dir im biegeskranz ^ ” 
In this action the Germans brought 30,500 rifles and 130 guns 
on to the battlefield only out of moie than 100,000 with 300 
guns which could have been engaged before darkness Bazaine 
ictually deployed 50,700 rifles and 206 guns to oppose them 
He might, however, had he been so minded, have struck with 
his whole army nearly three times this force, and, judging 
from the c course events actually took, we can have little doubt as 
to the result of such a blow The losses on either side were in 
killed and wounded — French about 3600, Geimans about 4800 

1 he chain of causation m this action is particularly worthy of 
attention A young reserve oflicer, seeing some troops of the 
I Corps standing to arms, reported to von der Goitz that the 
( orps was standing to arms and about to attack Von der Goitz 
thereupon dec idcd to go forward and discover what was actu illy 
going on, and this action unchained the whole battle power of 
all the troops within call When, on the following morning, 
Stcinmetz reported von der Goitz and the commander of the 
I ( orps for disobedience, the king thanked Manteuflel wannly 
for the part he had played, and then turned to the young 
brigadier who had disobeyed orders and congratulated him 
on having twice distinguished himself in the first fortnight of 
the war 

2 The Battle of Vionville -Mars-la-T our (August 16) — 
On the following dav (15th) the II German Army approached 
the Moselle above and below Pont-^-Mousson, with a view to 
overtaking and heading c^fl Bazaine m his presumed retreat to 
the Meuse (see Franco German War) bo far, however, fiom 
being ahead of the Germans on the road to Verdun, the French 
were actually, late in the afternoon of the 15th of August, 
bivouacked on the plateau of Rezonvillc, and there their outposts 
were pi iced, not where they could see the surrounding country, 
but at the regulation distances of 600 to tooo pacers from the 
hivouics FVicndly inhabitants kept B izaine well informed as 
to the magnitude of the danger threatening him from the south, 
and a spec lal telegram from Pans, the true origin of which has 
never been traced, led him to believe that the I German Army 
was crossing the Moselle near Thionville and about to descend on 
him from the north This telegram might have exercised the 
most prejudicial influence on the course of the battle had not 
Ladmirault (4th Corps), nearer to the seat of the imaginary 
danger, t iken upon himself to disregard the warning transmitted 
to him by headquarters At daybreak on the i6th, no Prussians 
being reported m sight by the outposts, the troops began non- 
c hal intly to prepare for fiic resumption of the march 

On the Prussian side, von Alvenslebcn’s Corps (III ) shortly 
after daybreak was moving north-westward from the Moselle in 
two columns, on the right the 5th division, via Gorre and Fla- 
vigny on Vionville, on the left the 6th division with corps artillery 
by Arnaville on Mars-la-Tour, von Alvensleben himself riding 
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a little in advance between the two The 6th cavalry division 
was ordered to precede the right column and scout towards 
Rczonville No one was aware of the dangerous proximity of 
th(. hrenrh arm> 

About 9 a m the t;th cavalry division, reinforced by two 
horse artillery bitteiies (flank guard of the X Corps fiom 
Thiancourt), and accompanied bv von Ciprivi (chief of staff, 
X Corps, and afterwards chan(eIIor of the German Empire), 
weie trotting up the wesUin slopes of the ridge which runs 
between Tronville and Vionvillc Reaching its summit they 
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from Gorze towards Vionville, whence he could overlook the 
whole country to the north and west, had met von RheinbalKn 
(comm inding the 5th ra\alry division) and hid seen the surprise 
of the h rench camps The sound of the heav v hnng coming from 
the eastward convimed him of what had been graduillv dawn- 
ing on him— that with barely 30,000 men he was in the presence 
of the whole Fren( h army, whose attitude at this moment 
sufficiently indicated their determination to fight 
in a few moments his decision wis taken Calling on the 
X Corps, away to the south-westward, for su[)port, he determined 
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suddenly found themselves in face of at least 40,000 French 
troops, which were not under arms, but busied with miscella- 
neous camp duties Ihe temptation proved too great for the 
artillery, who promptly bred into the midst of the cavalry camp 
(Forton’s divisum) whu h lay nt arest to them The momentary 
result was a wild panic, especidly among the horses, but this 
panic gave the tilarm to the infantrv all along the road, and these 
(Prossard’s 2nd Corps) at once stood to arms and moved forward, 
deployed for attack— one division to the west another division, 1 
from Rezonvillc, to the south The latter almost it once en- 
countered the heads of the 6th cavalry division at that moment 
just clearing the defile leading up to the Rezonville plateau fiom 
Gorze Ihe Prussian c*ivalry promptly bore away to cover 
to the westward, and reported what the} had seen to superior 
authority, but not to the advanced guard of the sth infintrv 
division, which, emerging in its turn fiom the debit, ran right 
against the dtjiloved French infantry moving to moat them So 
sudden was the collision that the Prussian advanced guard 
battery h id to liic ease to c lear its own front 

Meanwhile von Alvtnsleben himself, riding on the field track 


to screen his own weakness by a vigorous attac k By universal 
consent this is approved as the bolefcst u solution arrived at by 
an independent commander throughout the war Orders were 
lorthwith despatched to the 6th infantry division, at that 
moment between Puxieux and Ironville, to wheel in to their 
right mcl attic k, and, their movement being still hidden from 
the enemy, the^^e troops were formally drawn up for action and 
sent forward as a whole The Premli mcinwhile had occupied 
Vionville and Plavignv, and other troops were moving clown the 
slopes from Rezonville to their support, but the united onset of 
this whole German division overbore all resistance, and the 
French begin to retire eastward, suffering terribly from the shell 
fire of the Prussian batteries 

Marshal Bazaine had meanwhile arrived on the scene, and 
orelermg forward fresh troops to relieve (not to icinforee) those 
j alreadv engaged, he rock forward with a horse artillery battery 
I to watch the operations Ihe retreating French troops belonged 
to Probsard s command, and as they were in considerable con- 
fusion Prossard called on du Preuil’s brigade of the imperial 
guard cavalry to charge He gave no objective, and when the 
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brigadier pointed out that the enemy was still beyond the 
stnking radius of his horses, Frossard reiterated the order, which 
was obeyed to the letter 

The result was disastrous The Prussians, having seen the 
cavalry whilst yet at a distance, ceased firing, formed their 
skirmishers into groups, and the closed supports standing in 
deployed lines, two deep, shattered the cavalry with volleys and 
file-firing, as with blown and exhausted horses they endeavoured 
to (lost with tlieir adversaries When in addition two hussar 
regiments struck them in flank they were driven back in wild 
disorder upon Rezonville In the dust and t onfusion of the 
charge a group of the hussars approached liazaine and his horse 
artillery b itterv, and almost carried off the marshal 

Alvenslebcn, mistaking the withdrawal of the French for the 
beginning of a retreat, had meanwhile sent orders to the 6th 
cavalry division to charge in pursuit towards Rezonville, but 
b(Tore it could reach the field the Frcnc h relieving troops had 
forced their wav tlirough the stragglers and showed such a bold 
front to the Prussi in horsemen that an attack held no promise 
of success, more cspeiially since they had lost their mteivals in 



their advance and had no room foi a proper deployment To 
steady the young soldiers, the ( ivalry commander (Carl von 
S(hmidt) halted his men, made them correct their intervals and 
dressing as in pe u i , though under a hea\ v fire from the Fren( h 
infantry, and then withdrew them behind the cover of the 
nearest lull it a walk 

The threit of the charge had, however, induced caution on 
the hrench side, and for about two hours there was a lull in the 
fighting, which tno Prussians utilized on their rurht in bringing 
up icmforcement through the Bois des Ognons On their lift, 
however, no fresh troops were as yet available, and on being 
informed, about 2 30 pm , thit Erench cavalrv setmed to bi 
about to clwge the exhausted 6th division, Alvenslebcn ordered 
Bredow's cavaliy brigade to charge, and if necessary to sacrifice 
itscll, to save the inf intrv Bredow’s comm ind (six squadrons 
of the i6th Uhns ^nd 7th Cuir issiers) was at that moment drawn 
up under cover about hilf a mile west of Vionville, and fiom its 
position could see nothing of the events in progress on the battle- 
field Nettled b\ the form in which the order was conveyed to 
him Bredow drew his sword and ordered his trumpeter to simnd 
the ‘‘ trot ” the brigade moving off in line of squadron columns 
at close interval in the direction m which they happened at the 
moment to be facing Near Vionville thov took ground to 
their left, opening to full intervals as they did so, and then 


ascended the gentle mcline which still hid them from their 
enemy 

Arrived at the summit, Bredow sounded “ line to the front,’* 
but at tliat moment a storm of ETench bullets swept down on 
them, and the men, no longer to be restrained, dashed forward, 
before the line could be completed, almost due east against long 
lines of infantiy and artillery which they now saw for the first 
time about 1200 yards in lionl of them 

This distance was covered at the fullest extended speed of 
the horses, and reaching the inlantry they swept over them 
“like hounds over a fence ’ — iii the words of in eyewitness 
So sudden had been their on^et that veiy few were hit until the 
infantry had been passed, then the latter, recovering from the 
shock, turned and fired into the cavalry from behind, whilst a 
whole fresh division of Frcnc h horsemen charged than in flank 
After a desperate melee of some minutes, the rally was sounded, 
and the survivors of the charge, breaking thoir wa) a seconil 
time through the French infantry, eventually reached the shelter 
of their own lines, having lost rather moie than hrdf their 
numbers, but having saved the situation momentarily for their 
own army Again there was a lull in the operations 

Meanwhile, unknown to Alvcnsleben, a fresh storm was 
brewing on his left rear 

Ladmirault, commanding the French 4th Corps had seen, 
(luring the altcrnoon of the 15th, the terrible crowd ind confu- 
sion prevailing in the defiles leading to Gravclotte, and resolved 
to disobey his orders end to move direct from his bivouacs by 
the road from Woippy to St Pnvat, disregarding altogether the 
alleged danger from the Prussians supposed to be advancing 
from Ihionville thus, about noon on the T6th he reached the 
high ground between St Pnvat ojicl Amanvillers^ and still without 
instructions he determined to direct his corps on Bruville ind 
Doniourt, wheme he could judge fn^m the drift of the smoke- 
clouds whether he could fall on the EVussian left 

Much time was lost owing to the heat of the d ly and the 
fatigue of the troops, but shortly xfter 3 p m he reached a 
position north of the fronville copses whence his guns could 
fire into the left rear of the long line of Prussian guns (6th 
division and corps artillery) on the heights above Vionville 
md Elavigny Iheir lire threw the latter into serious confusion 
and he had already decided to attack with his nearest division 
(de Cissc) ) in the diret tion of the steeple of Vionville, when his 
attention was caught by the outbre ik of heavy firing in the 
copses below him, and the entry of fresh Prussian guns into 
ac tion 

This diversion was brought about by the arrival of the corps 
artillery of the X Corps and of the 40th brigade, which Latter 
had been at on( e ordered into the 1 ronville ( opses to dice k 
portions of lixier’s division of theErench 3rd Corps, which under 
cover of these copses had gradually worked round the Prussian 
flank Seeing then that tlie troops before him could hold their 
own, Ladmiriult continued his preparations for his counter- 
stroke, and Cissey’s division had liegun to move into its prescribed 
alignment, facing towards Vionville, when the sudden apparition 
of a closed mass of Puissian troops detaching itself from the 
low dust-c loud of a slow-moving infantry column and forming 
to the south of Mars-la-Tour, again irrested his attention 
Unanimously he and his staff agreed that this fresh enemy 
could only be the advani ed guard of a large Prussian force, 
possibly, it was suggested, of the croim prince’s army, from 
Alsace and Nancy, and a fresh delay arose while the situation 
was investigated Actually this Ixidv consisted onlv of the 38th 
brigade (von Wcdell), forming part of the X Corps It had no 
knowledge of the state of affairs on the battlefield or in the 
direction of Bruville, though Prussian cavalry had been observing 
the approa( h of Ladmirault’s corps for some hours It w is now 
ordered to deploy and tevco-operate ^»lth the 40th brigade in an 
attack on the T ronville copses this meanwhile had been 
delivered, and h id more or less failed 

Ihe deployment completed, about 4 pm the 38th brigade 
began its advance on the north-west lorner of the Tronville 
copses, this direction takmg them diagonally across the front 
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of Ossa’s division, still out of their sight but moving due south 
Hardly had they stepped off when Cissey’s first line, catching 
sight of them, opened a devastating fire upon their left flank, 
and to meet this fresh danger the Prussians endeavoured to 
change front half-left whilst still on the move Without pausing 
to fire, the men raced onward, but the trench striking their 
outer wing rolled up the whole line in succession, the actual 
collision occurring in and near the Bruville ravine, a deep-cut 
natural trench which, starling from the Tronville copses, here 
intersects the plateau from west to east Against the weight of 
Frem h numbers, nearly three to one, the Prussians were unable 
to stand, and presently they broke and drifted backwards, 
completely routcd4 Ihen the ist Guard Dragoons (since known 
as Queen Victorians regiment), after a brilliant manceuvre under 
heavy fire, to get into the best position for delivermg a charge, 
rode down the whole brench line of pursuers from left to right, 
and by their heroic self-sac rih( e relieved the remnants of the 
infantry from further pursuit 

This was the scene which for the moment held the attention 
of Prince Frederic k Charles when at length he reached the 
battlefield from Pont-^-Mousson All along the rest of the line 
the Prussians were still holding their own, and on the extreme 
right fresh troops from the IX Corjis were streaming up through 
the woods against the French left wing But on the left there 
was every sign of incipient disaster, and to avert this only the 
cavalry were at hand bending, therefore, lusty orders to the 
5th and 6th cavalry divisions to < om entrate to the west of Mars- 
la-Tour, the prince ordered them from there to sweep roind on 
the right rear of the Frenc h army The s l ne idea h id, how( ver 
occurred to Ladmirault, and he had (ailed on the two nearc I 
French cavalry divisions to put it into execution, and as the 
Prussians began to reach the plateau west of Mars -1 i - 1 our and 
the Yron brook fiom the south, the hrench were deploying across 
It some two thousand yards to the north 

Ihen followed a duel — the one great cavalry duel of the wai - 
between upwards of two thousand horsemen a side P>ut it was 
delivered by both sides in a series of regimental charges, and in 
result was singularly indcc isive For about half an hour great 
crowds of riders, hidden by dense ( louds of dust, drifted aimlcs^^ly 
about the pi tin, till at length the charge of a single squadron 
of the Oldenburg Diagoons (who had joined in on their o\ n 
initiative), delivered on the outer French fl ink, bi ought the whole 
mass into motion north-eastward, and, both sides sounding the 
rally, the engagement gradually ceised 

It was now about 7 p m and night was c oming on Sec'im>- 
the dust-( louds drifting away northward, and noting the lethai^j^ 
which seemed to have settled over the whole Frcm h line. Prim 
Frederick Charles decided to assert his own independent will to 
conquer by a final assault along his whole fiont Guns, ( avalry, 
infantry, everything that could still stand were to take pirt m it 
Weary as they all were, his indomitable will put fresh life into 
the whole army With drums beating and colours flying, every 
unit within call went foi ward for the final effort It was almost 
dark when the Prussians approac hed the h rem h position between 
Rezonville and the woods to the northward, and the troops soon 
lost direction in the smoke and became jn^^dved in the direst 
confusion, the firing again blazed out for a lew moments, only to 
die away as utter exhaustion at length put an end to the Prussian 
advance Ihen the wearied troops, for the most part, lay down 
md slept m the positions they had reached 

Thus closed the hardest fought battle of the Franco-German 
Wai From 9am to 3 p m only 23,700 rifles, 8too sabres 
and 126 guns had been brought into action by the Germans 
against 59,100 rifles, 6700 sabres and 300 guns on the Erench 
side, and even at the close of the day the former had only 
deployed 47,100 rifles, 8300 sabres and 222 guns against 83,000 
iifles, 8000 sabres and 432 guns including 24 mitrailleuses Ihc 
chief chara( tens tic of the day’s fighting was the terrible effective- 
ness of the Prussian artillery, which was handled in masses and 
not, as on the E rench side, by battenes T he manoeuvring power 
of the latter attracted the admiration of the Germans, but 
arri vmg singly on the field they were generally reduced to silence 


in a few minutes Deprived of their support, not ail the gallantry 
of the E rench infantry could avail anything Again and again, 
particularly on their left wmg, they chased the German infantry 
before them, but the moment the retreat of the latter do^vnhlll 
uncovered the pursuing French to the Prussian guns, a tornado 
of shells shattered their order and compelled them to retreat 
though the cavalry were freely engaged, the training of both 
was so far beneath the standard of the present day that the 
most that can be credited to them in respect of results is that 
they from time to time averted imminent disaster, but failed 
altogether to achieve such a decision as was well within their 
potential capai ities 

3 Gravelotte — iSt Pnval {August 18 ) — The position on to 
whuh the EYcnch army fell back from the held of Vionvillc is 
formed by a iidge some six miles long running from Rozeneulles 
almost due north to Roncourt, a little village overhanging the 
steep and wooded banks of the Orne, and connoted with the 
general plateau between the Meuse and Moselle hy a gentle 
saddle running from about Amanvillcrs nearl> due wtst through 
the Bois de la ( usse towards Doncourt Isorth of this saddle 
the slopes show a slight (oncavity, but are passable by troops of 
all aims in dose order To the south the rivulet of the Mance 
soon forms a formidable obstaele as its bed cuts its wa> through 
the sandstone Scrub and woods with dinse undergrowth line 
both Its bxnks, and, except by the grtal chauss6e from Metz to 
Verdun, access to the E rench side becomes impossible to troops 
m ordered bodies 

It does not appear that the position had been systematic illy 
cvamintd, or ajiporlioned to the several corps in iceoidanie 
with any predetermined plan J he army merely swung back- 
wards, pivoting on Its left wing, the corps pieserving their 
relatue ordei as it had been on the 16th, with the exception 
that the iniperi 1 (luard was withdrawn to the sptir on which 
Eort i lippeville dands,an(l the 6th Corps (Miishal (anrobeit) 
crossed the line of marc hoi the 3rd and 4th Corps in order to 
gam St FriViit la Montague No lines of march were assigimd 
to theseceril units, conscciuently the confusujn became so great 
that the ugh the dist ince to be traversed in no t \se excccdccl six 
miles, only the right wing and centre reached their destinations 
as night was falLng Many ol them had so little idea oi the 
gcneial sitiu tiun that the> a( tuallv plac ed outposts to the noith 
and cast, whilst the whole ol the enemy’s army lay to the south 
and we t No attempt was m ide to entrem h the position syste- 
matically, but on the left the 2nd and 31 cl Corps made some 
disconnected shelter trenches and giin-pils, while the 4th (caps 
in the centre began to impiove ivailable covci about an houi 
before the b ittie began, and the 6th corps on the light, not yet 
having received any entrenching tools, could do no more than 
improvise a few loopholes in the walls ol the villages of St Pnval 
and Rc'iieourt with such tools as the s ippcrs could obtain from 
the inhibitants 

Eoitunatcly for the Erench the Germans were loc^ exhausted 
by the battle ol the i6th to attempt to intcrkie with these 
movements At daybreak on the monnng of the iSth the royal 
headquarters (which now for the fiist time anived at the front) 
still had no certain knowledge as to whether the Eiench main 
army was in retreat — covered by the force whuh they could 
see on the high ground north of the Metz load — or whether they 
had taken up a position m order to fight 

Ilencc the orders issued overnight on the prcsimipLion that 
the mam force of the Frenc h was retreating to the north and 
west were allowed to stmd, and the whole II Army (Prince 
Ertxleruk Charles) moved off in 6Klon from left to right, the 
I army under bteinmetz, consisting for the day of the 1,11 and 
i^ll Corps, being left in obsei vat ion of the troops visible on their 
front anci of the garrison of Metz itself The 1 Coips was kept 
back beyond the Moselle on the cast side of Metz, the 1 1 was not 
due to arrive at Rezonville before 4 p m , hence the Vll only 
was immediately available if the enemy counter-attackecl 
But Steinmetz had not ordered, nor had von Zastrow, the coips 
commander, undertaken, any preparations to meet an emergenev 
About 10 a m the corps had reached the folio wmg j)o>jtion^ 
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VIII Corps, Rezonville, XI near St Marcel, Guard approaching 
Doncourt, XII towards Jarny , the III and X , which had been 
so heavily engaged on the 16th, still in their bivouacs preparing 
to move Ihe cavalry of the Saxons had established the fact 
that the French had not retreated northward, but though scouts 
from the Guard had alrea<ly seen the enemy on the heights of 
St Privat, this information had not yet reached headquarters, 
nor had it been transmitted to the IX Corps, winch it most 
closely (oncerned 

Shortly after 10 a m Moltke, still under the impression that 
the Fremh right extended no farther than La Folie (2 m 
north of the Metz road), determined to attack with the IX and 
VIII Corps wlnlst the Guard exerutesj a turning movement via 
Habonville against the French right Ihe IX Corps was to 
engage, but not to push its attack home until the Guard could 
co-operate The XII Corps was lelt to its own devices, but for- 
tunately the crown prime of Saxony, who (ommandeti it, had 
ridden forward and, seeing the French in force towards Roncourt, 
had issued orders whu h in the event proved de( isive 

In pursuance of his instriu turns von Manstein, commanding 
the IX Corps, set his two divisions in motion towards La lolie 
and the Bois de la Cusse, and advanced to reconnoitre the French 
position From the eastern edge of the alxive named copses he 
suddenly descried the camp of a whole French Corps (the 4tli), 
evidently ignorant of their danger, on the slopes trending west- 
ward from Amanvillers Unmindful of the experience of the 
i6th, he decided to exc( ute an artillery surprise on a grand scale, 
and sent orders to his corps artillery to come into action on the 
long spur overlooking the French camps from the westward 
At noon, just as the Irench infantry were falling in for midday 
roll-call, sufficient guns were in position, and suddenly opened 
fire But the effect was disappointing Ihe French infantrv 
ran to their arms, piled along the front of their positions, and 
moved forward to attack, covering their advance by a hail of 
bullets Simultaneously the Irench artillery also took up the 
challenge, and from the heights near St Privat the 6th Corps, 
whose presence had been unsuspec ted by the Prussians, joined m 
the fight 

In a few minutes the bilteries on the extreme Prussian left 
were completely overwhelmed, and suddenly dense lines of 
French skirmishers emerged from a fold in the ground upon their 
flank and front, and the gunners were compelled to resort to 
case-shot, so imminent was their danger But at this critical 
moment the leading companies of the Hessian infantry arrived, 
re-established the equilibrium (though not before four Prussian 
batteries had been temporarily overrun by the enemy), and a 
most obstinate fight ensued 

Prince Frederick Charles now rode forwird to a point north- 
east of Vem^ville, whence the southern boundary of St Privat 
could be seen But the northern side of the village and the 
country towards Roncourt was hidden from his view by the high 
poplars bordering the Metz-Brie\ road Seeing the Hessians 
hard pressed, he now brought forward the 2nd division of the 
Guarcl to their assistance, sending in the 3rd brigade immediately, 
and holding the 4th brigade in reserve Ihe ist division, 
warned by their own stouts that French troops were in Ste 
Mane, deployed to attack this village, and were assisted in their 
endeavour by a brigade of Saxons detached by the crown print e 
of Saxony, who from his position could see behind the poplar 
screen that limited the view of the tommander-in-chief Hence 
he was already aware that the Prench position extended to Ron- 
court at least, and had despatched a whole division down the 
valley of the Ome to outflank them No news of this movement, 
however, appiears to have reathed Prince Frederick Charles , 

Tlie French troops in Ste Mane were only an outpost of the 
6th corps, and seeing themselves outnumbered, they withdrew 
about 2 30, the Prussians rushing the village immediately after- 
wards C onsiderable confusion arose from the convergence of 
these three brigades upon one village, and more than an hour 
passed before the troops could be disentangled and massed for 
further operations The leaders of the two Guard bngades, 
still ignorant of the extent of the French position, rallied their 


men on the mam bodies of their commands (which had not been 
engaged) and then lay down facing exactly as they had done 
when brought forward to the attack thus the ist brigade 
lay, facing about east-south-east, south of the thaussee and 
some five hundred yards west of the village Ihe 2nd brigade 
lay south-west of the village about three hundred yards away 
from it and facing nearlv north-east 

Ihe Saxons were on the left rear of the ist brigade, but took 
longer to recover themselves than the Guards With the 
Hessians and the IX Corps the action still dragged, the 3rd 
brigade of the Guards had become involved m the fight, and 
notwithstanding the arrival of the corps artillery of the III 
Corps in the centre the situation was still c ritual From the 
south also came the thunder of guns and no encouraging news 
from that quarter had as vet reached the prince’s headquarters 
About 4 30 p m the prince therefore had to consider how 
long It would take to obtain a decision To postpone it till 
the morrow seemed undesirable to achieve it before nightfall 
was only possible at the cost of immediate effort 
He therefore decided to assault St Privat with all the Guards 
available, and called up the III , X and Saxons to assist them 
The 4th brigade of the Guards now received their orders to 
attack Jerusalem (a hamlet a little south of St Privat), and 
the 1st division was ordered to assault St Privat itself 
Von Pape, (ommanding the latter division, pointed out 
that no artillery force adequate to prepare the way for him 
was as yet on the ground, and that the Saxons were still a long 
way to the rtar But his orders were imperative, and the 
4th brigade was already moving off anil had to be supported 
at any cost Artiiilly all available batteries had already 
been sent for and were trotting forward from every quarter 
towards the objectnc He accordingly transmitted his orders 
and the 2nd brigide was the first to attempt their executum 
It hid to wheel half-right in mass to bring it in the required 
direition, and then to advance till its rear was clear of the 
obstruction formed hv the gardens of St Mane By the time 
(5 30) it had bufiicientlv cleared this Milage it became apparent 
that the 4th brigade in its extension for attack would overlap 
the front assigned to the 2nd, hence a further (half-left) wheel 
still m mass, had to be undertaken before room for deployment 
could be obtained Almejst as the commands were given, 
the French suddenly opened an overwhelming long-range fire 
and their bullets swept like hail through the crowded miss of 
the German troops Nevertheless the wheel was effected, 
the fresh diicction taken, the troops extended for attack, and 
then the whole brigade dashed tov/ards the houses assigned 
them as their objective Meanwhile the ist brigade had moved 
round the north of the village and earned out its extension 
without serious hindrance But emerging from the hollow 
running north from St Mane, they came under a heavy fire 
not only from St ’^rivat but also from Roncourt, which latter 
village they now saw for the first time Instinctively a portion 
of their line worked to the left to face this new menace, and 
the front thus became dangerously extended They were, 
however, now abreast of the 2nd brigade, and the whole line 
raced forward to reach the effective range of their very 
inferior weapons, which were about ecjual at 200 yds to the 
Prench rifle at 600 But the losses of the 2nd brigade, parti- 
cularly in officers, had been too heavy, and the rush died out 
whilst still 500 yds from the two villages 

It was now aliout 6pm and a long pause ensued, while the 
220 guns, which by degrees had unlimbered behind them, 
brought St Pnvat and Roncourt under fire About 7 p m 
the Saxon turning-movement took effect, their infantry from 
the Ome valley attacked Roncourt from the north, and about 
7 15 the village was earned 

Neither Prince Fredenek Charles nor the troops m the fighting- 
hne could see what had taken place, but the former seeing 
other Saxons moving towards Montois and the masses of the 
III and X Corps approaching, whilst the rain of shells into 
St Pnvat exceeded anything hitherto seen on any battlefield, 
decided to call on the whole of his force to attack He was in 
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the act of issuing his orders when a psychological wave swept 
through the fighting-line, and the men rose and rushed the 
village at the point of the bayonet It was now about eight 
o’clock, and the light was rapidly failing 
The French artillery had afready evaded the coming blow, 
and had changed position, right back,” to cover the flank of 
the rest of the army, and the Prussian and Saxon artillery 
trotting forward conformed to this new front, their shells 
sweeping the ground for 2000 yds to the south of Aman- 
villers The confusion in and around St Pnvat, where troops 
from four several corps were all intermingled, became so extreme 
that no further infantry -advance could be attempted, sounder 
cover of the fierce artillery duel the remnants of the unfortunate 
6th corps drifted away towards Metz down the many ravines 
leading into the river valley The ” annihilation ’ of the 
Guard at St Pnvat has become histone Yet, heavy as were 
the losses of the ist Guard division they were not excessive 
compared to those previously endured In round numbers 
one-third of their effectives had fallen — most of them in the 
first great rush forward at 5 30 p m , but actually they had 
been more or less under fire since about 2pm, and miny were 
hit by French shells plunging into the turmoil about St Pnvat 
from 8 to 10 pm But the legend cannot be justified when 
the facts are compared with the slaughter of the Seven Years’ 
War, of Napoleon’s battles, the Crimea, and the American 
Civil War, or with the horrible punishment of von WedcH’s 
brigade (38th) only two days before 
It IS now time to return to the southern theatre of the battle- 
field, where an entirely independent engagement had been 
raging all the afternoon Von Goeben with the VIII Corps 
was standing massed about Rezonville when von Alanstein’s 
guns opposite Amanvillers suddenly made themselves heard 
Wheeling his corps to face the French to the eastward he imme- 
diately sent forward his artillery and prepared to support his 
comrade Von /astro w with the VII Corps followed his example 
Both corps took as their primary objective the f irms of St 
Hubert and Point du Jour, standing just above the defile made 
by the Verdun-Metz road where it climbs out of the Marne 
ravine towards the French position About 3 30 p m St 
Hubert was carried by a confused m'lss of some 49 companies, 
and von Steinmetz, believing the mam trench position to have 
been pierced, ordered the 4th cavalry division to cross the ravine 
bv the chauss6e and pursue Simultaneously von Zastrow, 
under the same impression, had ordered his corps artillery 
to advance by the same road, and von Goeben, thinking his 
troops in front required support, had sent forward an infantry 
brigade by the same line of road 

Presently all these columns converged upon the defile and 
a hopeless entanglement ensued Three batteries succeeded 
in struggling through the mass, and, in coming into action, 
their left resting on St Hubert But the remainder of the 
troops had to be withdrawn, and confusion breakmg out in 
their rear, exposed to all the random bullets and shells of the 
French, a panic ensued, thousands of men breaking away and 
flying in wildest confusion through Gravelottc towards the 
west Hardly had they melted away when the French made 
a most brilliant counter-attack from their main position between 
the farms of Leipzig and Moscow This was stopped almost 
entirely bv the Prussian artillery fire , but the news of its coming 
spread through the stragglers in the ravine south of the great 
road, and a wave of panic again swept through the mass, many 
thousands bolting right upon the front of their own batteries, 
thus masking their fire at the most critical moment, and some- 
thing like a crisis in the battle arose Fortunately the II 
Corps was now rapidly approaching (about 6pm), and the 
king, against Moltke’s advice, now ordered von Steinmetz 
(to whom the II Corps had been allotted for the day) to attack 
again with all his forces Meanwhile a third panic broke out 
which delayed the preliminary movements and it was now 
growing dark in the ravine At length the II Corps, together 
with all of the VII that could be collected, moved down into 
the valley Just as the leadmg German troops were approaching 
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St Hubert the French again began to fire, their bullets plunging 
down among the fresh arrivals, who knowing nothing of what 
had taken place about St Hubert (where the remnant of their 
own infantry were still offering a desperate resistance) opened 
fire into the backs of their own men, and a fourth panic began 
which soon spread to the stragglers crowding the Mance ravine 
Fortunately, by the superb gallantry of some of the company 
officers and men, the new arrivals were induced to recognize 
their mistake, and by degrees about 10 p m the whole of the 
II Corps succeeded in reaching the plateau between St Hubert 
and Point du Jour, where the debris of the VII and VIII 
Corps had gathered But in the darkness and confusion no 
forward movement against the hrench (only 400 yds to their 
front) could be initiated, therefore the whole mass passed the 
night where they stood until daylight disclosed that the French 
had retreated 

Meanwhile the king, Moltke, and Bismarck had ridden back 
behind Gravelotte where thev passed two hours of intense 
anxiety hrom the flash of the rifles, it was clear that the 
trench mam position was still intact, and as every body of 
troops within thirty-six hours’ c all had been engaged there 
seemed little prospect of renewing the struggle next morning 
No news too had come in from Prince Frederick ( harles Ulti- 
mately about midnight the welcome tidings of the capture of 
St Pnvat arrived, and all anxiety was at an end 

4 Ihe Investment of Metz {Aug i^Oct 14)- During the 
night following the battle of Gravelotte the French army 
withdrew within the line of the forts round Metz Ihe 6th 
( orps only was severely shaken, the 4th (the best m the 
whole army), though it had fought hard twice within forty- 
eight hours, losing nearly 30 % of its strength, was still well 
in hand, and the 3rd, 2nd and Imperial Guards were almost 
intact A fresh issue of ammunition and food was all the 
men needed to make them a thoroughly efficient fighting fore e 
comprising some 100,000 troops capable, with a resolute leader 
and an efficient staff, of crossing over to the right bank of 
the Moselle, overrunning the I German Corps, the only one 
in their direct path, and then fighting their way across the 
communications of the II and III German Armies until they 
regained touch with the French railways to the south-west 
about Troyes 

The mere fact of the effort being made would have given 
the battle of Gravelotte the moral effect of a victory, and the 
reaction in the German ranks from the feeling of over-confidence, 
whic h had mastered them after the early successes of Spicheren 
and Woerth, must have had most f ir-reac hing consequences 

Bazaine, however, withdrew entirely under cover of the forts, 
and set about the reorganization of his troops in the most 
leisurely manner The Metz forts, though neither sufficiently 
armed nor even completely finished in some cases, were never- 
theless, with their deep ditches and self-protecting bastion 
trace, far too formidable for any field army to attempt without 
the aid of a siege tram of some 200 guns, which for the moment 
were not available Of this fact the Germans were well aware, 
and hence they decided from the first to reduce the place by 
hunger, calculating that with the extra 150,000 men thrown 
back upon the fortress, its food supplies could not last very 
long On the morning of the 19th the German army was far 
too exhausted for further efforts Except the I Corps, which 
had been summoned overnight from its position abodt Cour- 
celles towards the battlefield of Gravelotte and had almost 
reached the Moselle before this move could be counterordered, 
the remainder kept their plac es of the previous night, only 
following the Frcn( h retreat with a screen of outposts They 
were sufficiently occupied m collec ting the wounded and c learing 
up the confusion resulting from an accumulation of trains and 
transport in the defiles of Gorze and about Nov^aut No 
eastward movement could have taken place that day In 
the course of the afternoon of the 19th the royal headquarters, 
creating a new army under the crown prince of Saxony (Guard, 
IV and XII (Saxons) Corps) for field operations towards the 
Meuse, assigned the remainder of the II Army, and the whole 
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of the I , to Prince Frederick Charles as commander-in-’chief 
of the army of investment ^ This brought the strength of 
his command up to eight corps, numbermg some 220,000 men, 
an enormous mass to feed m a district swept bare of supplies 
by the operations of the preceding week, and with only one 
railway line, terminating at Courcelles, to depend upon 
For the moment the chief care of the Prince was to guard 
against an attempt ot the French army to break out to the 
westward The 1 Army Corps with Kummcr’s Landwehr 
division (which arrived during the night of the i9th-2oth of 
August) were to occupy a position to cover the rail head at 
Courcelles^-Remilly, and the remainder were disposed in the 
following order The X Corps was on the north, with a bridge 
head at Hauconcourt-sur-MoseJle, the II , Vill and Vll 
along the eastern slopes oierlookmg the Moselle valley, the 
latter having also a lortihcd bridge herd at Ars-sur-Moselle 
The III anti IX were cantoned almost on the battlefield of 
the i8th, between Cau’re Farm and Roncouri, ready to move 
off to the left and support the X Corps in the event of an attempt 
on the part of the French to brealc out towards Thionville 
The positions were fortified with a light outpost line, behind 
which was drawn a main position on which every art of the 
engineer was expended Ample arrangements were made for 
obtammg and circulating intelligence, and all lateral com- 
munuationh were improved and supplemented to the utmost 
A light field railway from Remilly to Pont a Mousson (14 m ) 
was also put m hand, but progress on this was very slow The 
water-supply of the town was promptly interrupted, but the 
river water was quite drinkable 
Meanwlulc, the French in Metz had been diligently at work 
There was no real deficiency of ammunition and stores m the 
fortress, and provisions for foity days were repoited m hand 
Bazaine was sUll in communication with the outside world, 
though return messages came m sparingl> On the afternoon of 
the 25th he decidecl to break out to the northward by the 
right bank of the river, and orders to this effect were duly issued 
Many delays arose in their execution, and it was not till 2 p m 
on the 26th that the troof>s were formed up ready for action 
But at the last moment the marshal wavered Calling a council 
of war on the heights of Fort St Julien, he asked the opinion 
of his subordinates, who were unammouslv against the proposed 
sortie, principally because the artiller> had only ammunition 
enough for a single battle ' Besides, the Germans had long 
since become aware of the movement m progress, and all chance 
of surprise was piast It was also raining very heavil> Ac cord- 
ingly the scheme was abandoned 
On the 29th of August Bazainc received a despatch, dated 
the 27th, from MacMahon, ai cording to which his army should 
have been at Stenay on the Meuse and farther to the south 
by the 30th I he marshal accordingly determined to renew 
the attempt of the 26th, ind orders^-almost a repetition of those 
of the previous occasion— were issued 

At this moment (\ug 31) the positions of von Manleuffel s 
command (1 Corps and 3rd Landwehr division) were most 
dangerously extended, and a surprise at daybreak might have 
had lar-reaching results But the habit of excessive bugling 
and band-pla>ing betrayed the French design even before 
daybreak Not until 1 p m w is the concentration completed, 
and Bazame again .issembled his commanding odicers to give 
them their final mstruitions Ihis time he adhered to his 
decision, and about 4 p m the attack opened (battle of Servigny 
or Noisseville), but his opportunity had been allowed to slip, 
and though his first onset overwhelmed the German outposts, 
their mam line lield good, and masses of guns unlimbermg 
over a front of some 4 m rendered all further attempts 
to break the German cordon abortive Firing only ceased as 
darkness fell, and next moming the fighting was again renewed 
But the whole Irench army was disheartened It was obvious 
that whdt they had failed to do by surprise was hopeless now 
that twenty -four hours had been given in which the Germans 

^ Steinmetz was shortly afterwards relieved of his command 
and retomed to Germany 


could make counter-preparations Therefore about noon a 
general retirement under the guns of the forts took place, and 
the last serious hope of the French army had vanished Some 
120,000 men with 528 guns had been engaged against 60,000 
Germans with 222 guns, and had been beaten off with a loss of 
3500 men The Germans had lost about 3000 
The investment now resumed its regular course The Ger- 
mans, secure in the strength of their position on the left bank 
of the Moselle, drew more troops over to the right, and added 
to their defences and communications The idea was even 
mooted of damming up the nver near Hauconcourt, and thus 
flooding out the whole of the civil population of Metz, but 
expert civil engineers, who were sent for from Germany, reported 
against the proposal 

As time wore on the conditions m Metz and the surrounding 
ramps became deplorable The hospitals and private houses 
had been ( rowded with wounded from the first, and now, owing 
to tlie persistent wet weather, small-pox and dysentery became 
epidemic towards the close of beptember rations had to 
be reduced, and the troops began slaughtering the cavalry 
horses for food Probably to cheer the men by a semblance 
of activity, Marshal Bazame attempted a sortie on a large 
scale on the ist of October m the direction of Ladorchamps, 
and fighting continued into the 2nd, but without prospect 
of success, and the profound depression following on defeat 
sent up the sick list rapidly One other sortie towards Noisse- 
ville followed on the 7th, the alleged reason for which was the 
hope of obtaining provisions in the neighbouring villages 
But it was beaten off with the utmost ease by the investing 
troops, who were well fed and cared for, and as by this time 
even the gun-teams had followed the cavalry horses to the 
slaughtc r-hou^e, the Freni h army as an army —-tea, combination 
of the tliree arms — had ceased to exist On the recognition of 
this fact negotiations for the capitulation of Metz were begun on 
the 13th of October, and on the 14th the Army of the Rhine sur- 
rendered Had It held out even forty -eight hours longer events 
before Pans and Orleans might have taken a different turn 
The investment of Metz had lasted 54 days, and the death- 
roll of the civil population had risen to 3587 against 1200 m 
the corresponding period of a normal year Ihe army itself 
had only lost from sickness 2600 men, or barely 2 / of its 
full effective (F N M ) 

MEUDON^ a town of northern France, m the depirtinent 
of Seme-et-Oisc, 6 m E of Versailles b> rail and about 2J m 
S W of Pans Pop (iep6), 9597 The remains of a castle 
(17th century) burned during the siege of Pans in 1871 have 
since been adapted as an observatory Its terrace commands 
a fine view of Pans The handsome Galliera institutions, 
on the hill of Pleury, were founded by the duchess of Galhera 
for the reception of aged persons and orphans The buildings 
were completed m 1885, at a cost of £560,000 Ihe town has 
a monument of Rabelais, who was cure there m 1553, and manu- 
fac turcs munitions of war for the artillery, and in the neighbour- 
ing park of Chdiais is the government military ballooning 
establishment In the i6th century the cardinal, Charles 
of Lorraine, built at Meudon a magnificent chateau, whuh was 
destroyed in 1803 The present remains belong to a building 
erected by the dauphin, son of Louis XIV The wood of Meudon 
lies for the most part to the west of the town 
MEULEN, ANTONY FRANCIS VAN DER (1634-1690), 
ITemish painter, born in Brussels, was called to l^aris about 
i666 bv Colbert, at the mstance of Lc Brun, to fill the post 
of battle painter to Louis XIV IIis paintings during the 
campaigns of Flanders (1667) so delighted Louis that from 
that date Van der Meulen was ordered to accompany him in 
all his expeditions In 1673 he was received into the French 
Academy, attained the -grade of councilloir in 1681, and died 
full of honours in Pans in 1690 He is best represented by the 
s'^ries of twenty-three paintings, mostly executed for Louis 
XIV , now in the Louvre They «;how that he always retained 
his Flemish predilections m point of colour, Although his style 
was modified by that of the French school 
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HEDNIER, C 0 N 8 TANTIH (1831-190^), E^lgian [Mmter jnd 

sculptor, was born at Etterbeek, Brussels His first exhibit 
was a plaster sketch, “The Garland,’ at the Biusseh Salon 
m 1851 Soon afterwards, on the advice of the painter Charles 
de Groux^ he abandoned the chisel for the brush His hrst 
important painting, “ Ihe Salle St Ko(h ” (1857), was followed 
by a senes of paintings including “ A Trappi^t Funeral ” (i860) 
“ Irappists Ploughing” (186^), in collaboration with \lficd 
Verwee, “Divine Service at the Monastery of la frappe 
(1871), cuid episodes of the Peasants’ War (1878) About 
1880 he was commissioned to illustrate those parts of Camille 
Lcmonnier s description of Belgium m I e 1 our du moude 
which referied to miners and factory -workers, and produced 
“ In the factory,” “ Smithcry at Cockei ill’s, ’ “ Melting Steel at 
the Factory at Seraing ” (1882), “ Returning from the Pit, ’ 
and “ The llroken Crucible ” (1884) In 1882 he was emplovcd 
by the govermnent to copy Pc dro Campana’s “ Descent fioni the 
Cross ” at Seville, and in Spain he painted such characteristic 
pictures as “ Ihe Cafe Concert,” “ Procession on Crood hridav,” 
and “Ihe lobacco hadory at Seville” (Brussels Gallery) 
On his return to Belgium he was appointed professoi at the 
Louvain Ac ademy of Fine Aits In 1 ^8<^ he leturned to statuarv 
and produced “The Puddlcr,” “Ihe Hammerer” (1886) 

hiredamp ” (18S9, Biussels Gallcr>), “ Ecce Homo” (1891), 
“The Old Mine-Horse” (1891), “ihe Mower (1892), “ Ihe 
Cilebe ” (1892), the monument to bather Damien at 1 ouvain 
(1893), “ Pudcller at the huniac e ” (189^), the sc heme of decoia- 
tion for the Botinic Ciaiden at Brussels in collaboration with the 
sculptor Charles van dei Stippen (1893), “ Ihe Horse at the 
Pond,” in the square in the north-cast quartei of Brussels, and 
two unlmishcd works, the “ Monument to Labour 'and the Zola 
monument, m c ollaboration w ith the French sculptor ( hvrpcnticr 
Ihe “ Monument to Labour,’ which was acquired bv the Slate 
for the Brussels Gallerv, comprises four stone bas reliefs “ In 
dustry,” “ The Mine ” ‘ Harvest,” and the “ Harbour ’ , four 
bronze statues, “ The Sower,” “ The Smith ” “ The Miner ” ind 
the ‘ Ancestor ”, and a bronze group, “ Maternitv ’ Mcunicr 
died <it Brussels on the 4th of April 7905 

MEURICE, FRANCOIS PAUL (18 18-1 go c;), Frencli dramatist, 
was bom in Pans on the^7th of tcbiiury 1818 In 1848 he 
became the editor of the Evenement lounded bv Victor Hugo, 
and in 1869 he was one of tne promoteis of the Rappel, a jouinal 
on similar lines Hr w<is the literaiv executor of Vidoi Hugo 
and edited his woiks (i88o~i88s) in collaboration with Auguste 
Va( qucrie and Ihtophilc Gautier he prodcK cd (1842), 
a play in mutation of Shakespeare and in 181-, an imita- 
tion of the Antigone , and with Alexandre Dumas a HaviUt 
(1847) He also wrote Benvenuto CelUm (1852), Schaniyl 
(1854), Struensee (1893), and dramatic versions of Les Mi:>erables 
(1878), Noire Dame de Part^ (1876), Quain-vingMreize (1881) 
He died on the lath of December 190 c; 

MEURSIUS (Johannes van Mfurs| (1579-1639), Dutch 
classic al scholar and anticiuary, was b(;in at Loosduinen, near 
the Hague He was extremch precocious, and at the age 
of sixteen produced a eommentaiv on the Cassandra of Lveo- 
phron In 1610 he was appointed professor of Greek and 
history at leiden, md in the following year historiographei 
to the state s-gtneral In consequence of the disturbed state 
of his country he welcomed the offer (7625) of Christian IV 
of Denmark to become professor of history and polities at 
Soro, in Zealand, combined with the ofhee of historiographer 
royal He died at Soro on the 20th of September 1659 Meur- 
siug was the author of classical editions and treatises, manv 
of which are printed in J k Gronovius’s Thesaurus anitqui- 
taium graecarum Their lack of ai rangement detracts from their 
value, but thev are a storehouse of mformation, end ]\leursius 
does not deserve the epithets of “ pedant ” and “ ignoramus ” 
which Scaliger applied to him Meursius also wrote on the 
troubles in the Netherlands and the history of Denmaik, 

Ck)mplete edition of his works by J Lami (1741-176^) See Van 
der Aa's Bwgi^aphtsch Woordenboeh dev Nederlandm (i86g), and 
J E Sandys, Htst of Class Scholarship (1908), u 
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MEURTHE-ET-MOSELLE, a department of north-eastern 
France, formed m 1871 out of those parts of the old departments 
of Meurthe and Moselle which contmued French Before 1790 
It belonged to Lorraine , or to one or other of the bishoprics 
of Toul, Metz and Verdun Pop (1906), 517,508 Area, 2038 
sq m It IS bounded F. bv I orraine, N hv Belgium and the 
grand-duchv of Luxembuig, W bv the department of MeusCj 
and S b) that of Vosges Meurthe-et-Moselle is of a hilly 
character the highest elevation the Giand Rougimont (2041 ft ), 
being in the Vosges The vallev of the Moselle runs through 
It from south to north Extensne forests, the chief of w^hich 
Is the Forest of Have, are found in the south-western region 
Only a small part of the drainage of Meurthe-et-Moselle flow* 
into the Meuse, by far the greiter part reaching the Rhine 
by way of the Moselle The principal affluents ot the Moselle 
are the Madon and the Ornc on the left, and on the right, beside« 
the Meurthe, the Seille, which in one part of its course forms 
the boundaiv of Alsace-I orrame The principal tributary 
of the Meuse within the department is the C fliers Clim itologi- 
cally Mciirthe-ct Moselle belongs to the Vosgian region, and 
has hot summers ind se\ ere winteis Its mean annual tempi 1 a- 
ture is between 48° and 49® F being 2° lower than that of 
Pans (which has the same lititiide) The annual rainfall 
averages between 28 and 52 m Ihe department possesses 
much fertile land the chief crops being cereals and potatoes, 
together with clover, m angel- wurzels, tobacco, hops and beet- 
root The vine is also cultivated, its best proclucts being those 
of the Toul district The most common fruit trees are the pear, 
the apple, the walnut, the cherrv and the plum Of forest 
trees the oak and the wvch-clm are most frecjucnt in the west 
of the department, the beech and the hr m the Vosges The 
French school of lorcstrN his its seat at Nancy ihe salt- 
workmg^ (the c hief of which he between Nanev and St Nicolas) 
md the iron-mines (round Nan( v and Tx)ngwv) of Meurthe-et- 
Mosellc are the most productive m hVance Other important 
industries arc the manuficture of boots and shoes, straw and 
lelt h its, potter) , and tanning and brewing (at Fantonville) 

( otton and w ool spinning, and the manufacture of cotton goods, 
hosiery, embroidery, chemicals (at Dombasle, close to Nanev), 
soap, tobacco, m itc hes, i rystal (at Baccarat, which has a popula- 
tion of 5617), mirrors (Cirey), glass, army clothing anci paper 
may also be mentioned Ihe department is scived by the 
Eastern railway, the chief line being that from Pans to Strass- 
burg tliroiigh Nanev The main waterwa> is formed by the 
canal between the M irne md the Rhine Tins canal communi- 
cates with the Moselle which is navigable from Frouard down- 
wards, and with the Pastern canal, which unites the Meuse 
and the JMosellc with the Saone and the Rhone Ihe depirt- 
ment constitutes the diocese of Nancy, has its court of ippcal at 
Nancy and forms a part of the district of the VI Army C orps 
(( halons-sur-Marne), ind of the acadc^mie (educational division) 
oi Nanc> Then are 4 arrondissements (Nancy, Briey, Lune- 
ville and Toul) 29 cantons and 598 communes Ihe principal 
towns of the dcpirtment are Nancy, the capital, Lun^ville, 
ioul, Longwy, Pont-a-Mousson and St Nicohs Other places 
of interest arc Preny, with rums of in important stronghold 
(i2th and 13th centuiies) of the dukes of Lorraine, and Vaude- 
mont, seat of ii famous countship, with rums of a stronghold 
of the 1 2th and 14th centuries 

MEUSE (Flem Maes, Du Maas), a river rising at Pouillv, 
in the department of Haute Marne, France After passing 
tlirough a gre^’t part of Belgium and Holland it flows into the 
Waal channel of the Rhine at Fort Loevenstein A few miles 
below Gormchem the Meuse, or Waal as it is then called, 
divides into two branches The northern flows almost due 
w'est, and joins the Lek (Rhine) above Rotterdam, and enters 
the North Sea at the Hook of Holland Ocean-going steamers 
for Rotterdam use, however, the New Waterway (Nieuwe 
Watenveg), a little north of the Meuse The southern branch 
turns south, crosses the marsh of Biesbosch by the canalized 
channel of New Merwede, enters the Hollandsrh Diep, and 
reaches the sea by the arms called Haringvhet and Krammer 
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The length of the Meuse is nearly 560 m , of which 360 are 
navigable, and probably its traffic is only exceeded by that of 
the Rhine Near Bazeilles it disappears under ground for a 
distance of over 3 m The Chiers, the Semois, the Lesse, the 
Sambre, the Ourthe and the Roer are its most important 
tributaries In Belgium it is canahzed between Li^ge and 
Vise, and the Dutch are engaged on the same operation below 
Maastricht The principal towns on the Meuse are in France, 
Verdun, S^dan, M^zi^res and Givet, m Belgium, Dinant, 
Namur, Huy, Li6ge and Maeseyck, in Holland, Maastricht, 
Roermond, Venlo, Dordrecht and Rotterdam 

MEUSE, a department of north-eastern France, formed out of 
a part of Lorraine (portions of the Fliree Bishoprics, and the 
Barroisand Clermontais) and Champagne Pop (1906), 280,220 
Area, 2409 sq m It is bounded N by Belgium and the depart- 
ment of Ardennes, L by that of Meurthe-et-Moselle, S by those 
of Vosges and Haute-Marne, and W by those of Marne and 
Ardennes About one-half belongs to the basin of the river 
Meuse, which is enclosed on the west by the wooded region 
of Argonne, on the east by the hills known as the Cotes de 
Meuse On the north-east it is watered by the Orne, a tributary 
of the Moselle, and the Chiers, which runs by Montm^dy to 
join the Meuse The other half sends its waters to the Seine 
by the Aire, a tributary of the Aisne, both of which take their 
rise here, and by the Ornain, an affluent of the Saulx, the two 
last being tributary to the Marne The highest elevation 
(1388 ft ) Occurs to the south-west, on the line of the ridge 
which separates the basin of the Meuse from that of the Seine 
The heights gradually sink from south to north, but seldom fall 
below 1000 ft The hills of the Argonne similarly sink rapidly 
down to the valley of the Saulx, where the lowest level of the 
department (377 ft ) is reached Its winters are less severe 
than those of the Vosges, but it is not so temperate as the Seine 
region The average annual rainfall is about 30 in The 
chief crops of the department are wheat, oats, rye, barley, 
clover, potatoes and mangel-wurzels I he vine is cultivatecl 
to some extent, the best growths being those of Bar The 
forests, occupying more than a quarter of the area, are principally 
of oak, and are rich in game, as are the rivers in fish Basket- 
making IS prosecuted in the Argonne I he mineral wealth 
of the department includes good freestone (Fuville, Iv6rouville) 
It has iron and steel works, wire- works, and manufactories 
of files, hardware and edge tools Ligny-en-Barrois (pop 4879) 
manufactures sc lentific instruments 1 here are cotton-spinning, 
wool-weaving, and hemp, flax and jute factories, saw-mills, 

( arriage works, leather manufactures, glassworks, paper- 
mills, distilleries and flour-mills The department is served 
bv the Eastern railway, the principal lines being that from 
Pans to Strassburg through Bar-le-Duc and Commercy, that 
from Pans to Metz through Verdun, and the branch line of the 
Meuse valley The chief waterways are the canal connecting 
the M irne with the Rhine and the Eastern canal along the 
Meuse valley, the two together have a length of 145 miles 
Ecclesiastically the department forms the diocese of Verdun, 
It has its court of appeal at Nancy, and constitutes part of the 
district of the army corps of C halons-sur-Marne, and of the 
educational division of Nancy There are 4 arrondissements — 
Bar-le-Duc, Commercy, Montm6dy and Verdun — 28 cantons 
and 586 communes The principal places in the department 
are Bar-le-Duc, the capital, Commercy, Verdun and St Mihiel, 
which receive separate treatment Other places of interest 
are Avioth, which has a churc h of the 14th and i^th centuries 
with a beautiful chapel of the 15th century adjoining it, and 
Rembercourt-aux-Pots with a fine church of the 15th century 
MEUSE*L1NE, the chain of French forts closing the passages 
of the Meuse between Verdun and Toul The total length of 
the line is 31 m , and the forts arret are disposed along 
the right bank The forts are between Verdun and St Mihiel, 
iG^niLOurt and Troyon, near St Mihiel, I^s Paroches (left bank) 
and Camp des Romains, and near Commercy — Liouville St 
Agnant, Giron ville and Jouy-sous-les-Cotes Above the circle 
of the Toul defences there are barrier forts on the Upper Meuse 


at Pagny (la-Blanche-C6te) and near Neufehateau, but^these 
last are practically m second line, and between Toul and Epinal 
the frontier districts are designedly left open At Epinal 
the Moselle-Line begins Ihese lines form part of the 
defensive scheme adopted by France in 1873-1875 Their 
general design is that of the French fort illustrated in Forti- 
fication AND SiFGECRAFi, fig 43, though they are varied in 
accordance with the site 

MEVANIA (mod Bevagna), an ancient town of Umbria, 
on the river Chtumnus and on the Via Flaminia, 8 m W S W 
of torum Flaminii, and 5 m W of Fulginium (Fohgno), 738 ft 
above sea-level There are remains of a temple near the north 
gate, and of an amphitheatre built into the modern houses 
Ihe walls, whuh have disappeared, were, according to Pliny 
{Htst Nat XXXV 173), built of unbaked bricks In 310 bc 
the consul Fabius broke the Umbrian forces here, but other- 
wise it IS not mentioned until the ist century ad In 69 the 
army of Vitelhus awaited here the advance of Vespasian Its 
pastures near the river and its white oxen are mentioned by 
Propertius, whose family belonged to Asisium (mod Assisi) 
and after him by Silius Italic us, Lucan and Statius f he town 
was a mumetptum The churches of S Michele Arcangelo 
and b Nicolo are Romanesque buildings of the 12th century 

MEW (i) An imitative word, also spelled rniaou^ repre- 
senting the cry of a cat or of sea-birds I he name mew, usually 
sea-mew, as applu^d to the Larus canus^ or common sea-gull, 
IS, according to bkeat, also imitative As the name of the 
sea-bird it appears m Du meeuiVy Ger Mowe, and other lan- 
guages (2) (Through Tr muer, from Lat mutare, to change), 
a term originally applied in Tremh to the moulting of a hawk 
or falcon, and then to the c aging of the bird during that penod, 
thus “ to mew up ” has come to mean to confine The English 
word chiefly survives in the plural form mews, applied to a 
stable-yard, coach-houses, stalls for horses, and living accommo- 
dation, found m n irrow streets in large towns This use was 
due to the Royal Mews at Charing Cross, where the royal hawks 
were kept from 1377 to 1337, when the building became the 
royal stables 

MEWS, PETER (1619-1706), English royalist and divine, 
was bom at Caundle Purse in Dorset on the 25th of March 
1619, and was educated at the Merchant iaylors’ school, and 
at St John’s College, Oxford, of which he was scholar and fellow 
When the Civil War broke out in 1642 he joined the Royalist 
army, and, having been made a captain, was taken prisoner 
at Naseb> , but he w is soon released and in 1648 sought refuge 
in Holland He bei ame friendly with Charles I ’s secretary. 
Sir Edward Nicholas, and being skilful at disguising himself 
was very useful to the Royalists during the rule of Oliver 
Cromwell, undertaking two journeys to Scotland m 1653 Before 
this Mews had been ordained Taking the degree of D C L and 
regaining his fellowship at Oxford after the Restoration, he 
became archdeacon of Huntingdon, vicar of St Mary’s, Reading, 
and chaplain to the king, then, having obtained two other 
livings, he was made canon of Windsor, canon of St David’s, 
and archdeacon of Berkshire In 1667, when at Breda arranging 
peace between England and Holland, he was chosen president 
of St John’s College, Oxford, m succession to his father-in-law, 
Dr Richard Bayhe, afterwards becoming vice-chancellor 
of the university and dean of Rochester Appointed bishop 
of Bath and WelL in 1672, Mews resigned his presidency in 
1673, and in 1684 he was elected bishop of Winchester, a position 
which this oW, honest cavalier,” as Thomas Hearne calls 
him, filled until his death on the 9th of November 1706 The 
bishop is buried in Winchester Cathedral Mews lent his 
carriage horses to pull the cannon at a c ritical moment during 
the battle of Sedgemoor, where he was wounded whilst accom- 
panying the royal arrr^y He was, however, in sympathy 
with the seven bishops, and was only prevented by illness 
from attending their meeting, and as visitor of Magdalen 
College, Oxford, he supported the fellows in their resistance 
to James II , admitted their nominee, John Hough, to the 
presidency, and restored the ejected fellows m October 1688 
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He tX)ok the oaths to William and Mary in 1689 In the absence 
of Compton, bishop of London, Mews took the chief part at the 
consecration of fillotson as archbishop of Canterbury in 1691 

See S H Cassan, Ltves of the Bishops of Winchester (1827), anil 
the Nicholas Paper s^ edited by G F Warner (1886-1897) 

MEXBOROUGH, an urban district in the West Riding of 
Yorkshire, Lngland, on the Don, 1 1 m N E of Sheffield on the 
Great Central and Midland railways Pop (1891), 7734, 
(1901), 10,430 The Don affords water communication with 
the Humber The church of St John the Baptist has Early 
English portions The large industrial population is mainly 
employed in glass, pottery and iron works, and in the neigh- 
bouring stone-quarries The Castle Hill is crowned with some 
fine earth woiks of uncertain date 

MEXICO (Span Mejico, or Mexico,) offidally styled Esiados 
Unidos Mexteanos and Repubhea Mexicana, a federal republic 
of North Amerua extending from the United States of Ameriia 
southward to Guatemala and British Honduras, and I>ing 
between the Paiihc Ocean on the west and the (luli of Mexico 
and Caribbean Sea on the east Its northern boundary line 
was fixed by the Guadalupe-Hidalgo Treaty of 1848 and the 
Gadsden Treaty of 1853, it follows the Rio Grande del Norte 
from its mouth north-westward to lat 47' N , thence on 
that parallel W 100 m , thence S to lat 20' N , thence 
due W to the iiith meridian, theme in a straight line (nearly 
W N W ) to a point on the Colorado river 20 m below the mouth 
of the Gila river, thence northward to the mouth of the Gila, 
and thence, nearly due W , along the old line betw een Upper 
and Lower California to a jxnnt on the Pacific loast one marim j 
league S of the southernmost point of San Diego Bay, thi^ 
line has a total length of 1810 m , of which the Rio Grandi 
comprises 1136 and the land route 674 m Ihe boundai) 
line with Guatemala, for a long time in dispute, was fixed b\ 
the treaties of 1882 and 1895 It i*^ an arbitrary line and follows 
onl) two natural lines of demarcation -the Suchiatc river 
from the Pacific coast to its source, and the ( hixoy and Usurna- 
cinta rivers fiom near the f6th parallel N \V to a pomt on the 
latter 25 kilometres S of Tcnosique (labasco) Between these 
rivers the boundary line is detei mined by tin peaks of lac ami, 
Bucnacista and Ixbul, and from the Usumaeinta eastward 
it follows two parallels of latitude, one on the point of departure 
from that river, ind the other, the longer, on that of 17° 49' 
to the British Honduras frontier The boundary with British 
Honduras w is determined by a treaty of 1893 formed 

in great part by the Hondo river down to the head of Chetumal 
Bay, anc] thence through that bay to the Boca Bacalar Chica 
— the channel separating Yucatdn from Ambergris Ca\ 
Geographically, Mexico extends from 14® 30' 42" (the mouth 
of the Suehiate) to 32^^ 42' N lat , and from 86° 46' 08" to 
117° 07' 31" W long Approximately its greatest length from 
N W to S E IS T900 m, its greatest width 750 m, and its 
least width a little short of 140 m In outline it is sometimes 
compared to a huge cornucopia with its small end curving S E 
and N the mterioi curve formed bv the Gulf of Mexico is 
comparatively regular and has a coast-hne of about 1400 m 
The Caribbean coast- line is about 327 ni long, exclusive 
of indentations The outer curve facing the Pacific is less 
regular, is deeply broken bv the Gulf of C ihfornia, and has 
a coast-line of 4574 m , including that of the Gulf The 
peninsula of I ower California (qv) he s parallel with the mainland 
coast and extends southward to about 22° 52' S lat , a distance 
of nearly 760 m The area of Mexico is commonly given by 
English authorities as 767,005 sq m , by Cicrman statisticians 
as 1,987,201 sq kiloms (767,290 sq m ), and by II H Bancroft, 
who quotes official figures, as 1,962,899 sq kiloms (757,907 
sq m ) 

Phystoqraphy — The surface feature'? coii'^ist of an immense 
elevatecJ plateau wuth a chain of mountains on its eastern and 
western margins, which extends from the United States frontier 
southward to the Isthmus of lehuantepec, a fringe of lowlands 
(Herras cahentes) between the plateau and coast on cither side 
a detached, roughly mountainous section m the south east, which 
belongs to the Central Amcncan Plateau, and a low sandy plain 


covering the grcatei part of the isthmus of Yucatdn The peninsula 
of Lower California is traversed from north to south by a chain 
of barren mountains which covers the greater part of its surface 
The slopes are piecipitous on the east coast, but on the west they 
break down m hills and terraces to the Pacific This range may 
be considered a southwaid continuation of the Cahfomian Sierra 
Nevada The great plateau of Mexico is very largely of volcanic 
origin Its superstructure consists of igneous rocks of all desenp 
tions with which the original valleys between its marginal ranges 
have been tilled by volcanic action I he remains of Iransvcise 
and othci ranges are to be seen in the isolated ndgts and peaks 
which rise above the level of the table-land, in some cases fornuitg 
well defined basins otherwise the surlaco is singulaily uniform in 
character and level The two noteworthy depressions in l1^ sur 
face, the valley of Mtxico and Bols6n dc Mapiml, once contained 
large bodies of watei, of which only small lakes and marshy lagoons 
now remain Ihc high< st pirt of this great plateau is to be found 
in the states of Mexico and Puebla, where the gencial elevation is 
about 8000 ft Southward the slope is broken into small basins 
and terraces by transverse ranges, and is comparatively abrupt 
Northward the slope is gentle, and is broken b^ sever il transverse 
ridges At Ciudad Juarez (adjoining 1 1 Paso, Texas), on the noith 
ern fiontur, the devation is 3600 It , which shows a slo])e of only 
4J ft to the mile 1 ess is definitely known of the elevated regions 
ol Chiapas, on the border of Guatemala, whieh aie sepirated lioin 
the gicat Mexican plateau by the low isthmus of lehuantepec 
(718 ft at the highest point of the transisthmian railway), but 
their gen( lal elevation is much lower, and they ue broken b> woodt d 
surras and eroded b\ water courses 

The mountain ranges which form pait of the great Mexican 
plateau consist of two marginal ctnins known as the Sieira IMadie 
Occidental, on the west, the Sieira Madre Oiiental, on the east 
and a broken weakly defined chiin of transverse ranges and ridges 
between the iSth and 20th parallels known as the Cordillera dt 
Anl-huac All these chains arc known locally under diverse names 
Ihc Sierra Madrt Occidental consists of several parallel ringes in 
the noith, wheic a broad belt of country is cove reel with a labyrinth 
of ridges and valleys The most eastern of these are known is the 
Sierra larahurnirc and Siena del Durango, and th( most western 
as the Sierra del Nazareno, Sieira Yatjui and Siena Eiurte These 
eonvergt in southern Sinaloa and Duringo to form thi Sum de 
Nayant Near the ^oth piralJcl the great ch un again divides, 
the eastern part crossing the southern end of the plateau, and the 
western, or Suna Madre del Sur, following the sliore line dost ly 
to Ichuintejxe Ihc Sierra M xdre Oeeulental his but few note 
worthy elevations, its (ulminatmg points being the Nevado dt 
Colima (i ^,363 ft ) ind Vole in dc Lolima (i 2 750 ft ) in the stile of 
Jalisco In the Sierri de Na> irit the Cerio Pimil rises to an elcv i- 
tum of 11,^19 ft, uid in thr ixtumt south the t erio del leone 
to 10,302 ft 11ks( sieiias fiing near the coast hive m imposing 
apiuarancc from thi lowlands but when seen from the pliteau 
their gencial elevation is so dw irfed as to render thim eomjiaia- 
lively ineonspieuous 1 he Siciri Madic Oriental consists ol a 
broken chain of 1 ingcs exteiuhng along the eastern maigm ol the 
])lateau fiom the gn it bcnel in the Rio Grande south eastwaid to 
about the 19th parallel In tlu noith these ranges arc low and 
ofid no great impedinunt to lailroad buiUhng South of Tampico, 
however, they au eoneintritcd in a single loltv range This ringc 
extenels south east w ird along the western freintier of Vera Cruz 
(state) and includes the snow eajiped eeme of Orizibi or Citlaltepetl 
(i<S 2 oq ft ), iiul the Cofre de Perotc, 01 Nanchampapetl (i ^,^19 ft ) 
Tlie eastern slope s arc abrupt anel dillieiilt and ire a serious inipedi 
inent to eommumeation with the coast Ri mg fiom the open 
pliteau hilf way between this lange and the city of Mexico is the 
isolated cone of M dinche, or Malmtzm (14,6^6 ft) Ciossing the 
highest pait of the Mexican plateau is a bioken senes of ranges 
which form the water parting between its northern and southern 
slopes To a j)art of these rmges has been given the name of 
Cordillcia de An^huac, but there is no true eordillcra across tins 
part of Mexico In a general sense these langes may be considered 
part of the eastern brinch of the Surra Madit Occidental, which 
turns e islward on the 20th parillcl anel ciosscs the plateau in a 
south by e ist direction Southward the plateau is triversed bv 
many low r uges and breaks down in terraces, forming one of the 
most fertile ind attractive parts of the republic Close to the 
capital arc the Sieira de Ajuseo whose highest point is 1^078 ft 
above sei level, the Nevado dc loluca (15 168 ft) ma langc winch 
separates the valleys of Mexico and loluca, the Montes dc las 
Cruces, and that volcanic, spur like range running northward at 
nght angles to the axis of the other ranges, whose culminating 
points, some 20 m south east of the city, are the gigantic snow- 
clad volcanoes of Popocitcpetl (Smoking Mountain) and Ixtacci 
huatl (Wlule Woman) Both of them arc extinct anel Popocatepetl 
no longer smokes Their elevations, according to the Comisidn 
Geogidfica Lxploradora, arc 17,888 and 17343 ft respectively 
that of Ixtaccihuatl being the highest of its three crests This 
part of Mexico is highly volcmie in character, the transverse ndge 
list desenbed having a large number of extinct volcanoes and at 
cast three (Colima, Jornllo and Ceboruco) that are cither active 
or scmi active Colima was in a state of eruption as late as 1909 
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Jorullo (4262 ft ) IS said to date from 17 50, when its cone was formed, | 
aud ( eboiuLO (7100 ft) in the terntory of I epic, shows occasional , 
signs or activity IS ear the coast m the state of Veia Cruz is baa 

Martin, 01 luxtla (9708 ft), wluch has been quiescent since its 1 
vioknt eruption of the 2nd of March 179^ Onztiln is sometimes 
included among the si mi active volcanoLs, but this is a mistake 
It has been quiescent since 1506, and is now comphtely extinct 
1 arthquakts are common throughout the greater part of the republic 
especially on the western eo ist 1 hey are most viol< nt from San 
Bias southward to the Guatemala frontier, and some of the Spanish 
towns on or near this coast have suhtred scvirolv Chilpancingo 
in Gueriero was badly shattered in 1902, and m 1907, and in 1909 
was reduced to a mass of rums The earthquake shocks ot tiie 
30th ind -jist of July 1909 wen unusually severe throughout 
southern Mexico, it during Acapulco and Chilpancingo to rums 1 
and sinking the city of Mexico evercly In \capuIco a tidal wave 
followed the shock blight shock , or temblote'^ are of almost daily 
occurrence /iccording to Humboldt s theory there is a deep n nt 
in the earth's crust about the X9th paiallel through which at dilfcrent 
p' nods the undergiound lires have broken at vanou«' points between 


the largest of this class, and has the town and port of Carmen at 
its western extremity On the northern coast of Yiicatdn is the 
small, inhabited island of Holbox or Holboy, and un the eastern 
const the islands of Miijercs, Caiicnm iiid Cozumel, of wluch the 
first «Lnd last have a considerable population and good ports On 
tin Pacific coast there aie a number of islands off the rocky shores 
of 1 ower Cahiornia and in the (xulf of California — most of them 
barren and umnhabitahk like the adjacent coast I he largest of 
these, some of them inhibited, are Ouadalupe — about 75m west 
of the coast on the sgth pirallel, which is fertile and stocked with 
cattle, Cerros, off Viscnno Biy, and SantiM irgirita which partly 
she Iters Magdalen i Ba> on the Pacific side and Angel de la Giiarda, 
liburon, San Marcos Ciriritn, Monserrate, Santa C«i.lalina, Santa 
Cruz, San Jos6, Lspiritu Santo and Cerralvo in the C ulf Lying 
off San Bias in the bioad entrxnee to the Gulf ic the Tres Manas, 
and directly west of Colima, to which it belongs, is the scattered 
volcanic gioup of Kevillagigedo 

I he peculiar surlacc foimation of Mexico — a high plateau shut 
in by i/iouiitam barriers and a n irrow lowland region between it 
and the eoist - does not permit the development of large river 
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tne t.»nlT ot Mexico anti the Kt viiugigcdo Jslnntls Only on the 
supposition that these volcanoes, which aie on the surface connected 
by a skeleton of volcanic locks, are also united under the surface by 
a chain of volcanic elcmenis in continual activity, may we account 
for the earthquakts wluch in the direction mentioned cause the 
\mencan continent, from the Gulf of Mexico to tht. Pacific Ocean, 
to oscillate at the same time ' {Egloff^tein j) 37) 

The lowland or tierya raltenie region, which lies betaveen the 
sierras and coast on lx)th sides of Mexico, consists of 1 sandy zone 1 
of varying width along the shore line wluch is practically a tide 
water plain broken by inlmd ch inncls and lagoons, and a higher 
belt of land rising to an clev ition of about 3000 ft ind formed in 
great part by the debris of the neighbouring mountain •'lopes On 
the Pacific side there are plaeis where the mountain spurs extend 
down to tlic coast but in geiuial this lowland region ranges from 
30 to 40 m m width, except m southern Vtra Cruz Tabasco, 
Campeche and YucatAn, where it extends farther into tlie mtenor 
The talus zone of this region espcciilly at elevations of looo to 
3000 ft , is noted for its great fertility and the luxuriance of its 
vegetation 

There are no large islands on the coast of Mexico and most of 
the smaller ones are unimportant Many of those mat fnngc the , 
Gulf coast arc suid keys or parts of a new coast formation They 1 
arc commonly barren and uninhabiLible The Isla del CArmen 
which partly shuts in the I-aguna de T^rminos (Campeche), is one of ^ 


basins Acid to this me ngiu rainiaii on me plateau ana a lack ot 
forests, and we have condiPons which make Urge rivers impossible 
The hydrography of Mexico, thcrcfoie, is of the simplest description 
— a numbei of small streams flowing from the plateau or rnouutam 
slopes eastwaid to the C ulf of Mexico and wtstward to tlie Pacific. 
Most of these are little moic than mountain torn nts, but one has 
a course exceeding 500 m , and few have navigable channels 1 he 
principal watershed is formed by the sierras of the state of Mexico, 
from which streams flow north east to the Gulf of Mexico, north- 
west to the Pacific and south west to the same coast below its great 
eastward curve The Rio Grande del Norte or Rio Brivo on the 
northern frontier is practically an Amciican iivtr as it nscs in 
American terntory and recLivcs very little water from the Mexican 
side Its larger Mexican tributaries arc the Kio de los Conclios, 
Salado and Pesquena Of the Suchiatc and Hondo, which form 
part of Mexico's southern boundary the first is a short, impetuous 
mountain torrent flowing into the Pacific and the other a sluggish 
lowland stream rising north eastern ( uatem ila and flowing 
north-east through a heavily forested region to ( hctuinal Ba> 
The peninsula of YucatAn has no rivers and that of T owtr California 
only a few insignificant streams in the north This is duo to the 
porosity of the soil in the former, and the vciy limited lainfall m 
the latter The largest rivers of Mexico arc the Kio Grinde de 
Santiago, called the Lerma above Lake Chapala, rising m the state 
of Mexico and flowing westward across Guanajuato, Jalisco and 
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I epic to the Pacific coast, with a total length of 540 m , celebrated 
for its deep canyons and waterfalls, the Kio dt kxs Balsas, or Mcscala, 
which rises in llaxcala and flows south and west to the Pacific 
with a course of 426 m , the Yaqui, which rises in western Chihuahua 
and, after breaking through the northern ranges of tlie bieira 
Mddre Occidental, flows south westerly across Sonora to the Gull 
of California, with a length of 390 m the t^njalva, also called the 
Chiapas on its upper course, which lias its sources in the state of 
Chiapas and flows north-west and north across Tabasco to the 
Gulf of Mexico, with a total length of 350 m , the Fuertc, which 
rises m southern Chihuahua and after breaking through the sierras, 
flows south-west across binaloa to the Gulf of Cilitornia, with a 
course of 340 m the Usumacinta, which is formed by the confluence 
of the Chixoy and Pasidn on the east fiontier of Chiapas, ind flows 
north west across Tabasco to the Giijalva with a course of 330 m 
and the Fdnuco, which has its source in the north-w'-st of the state 
of Mexico and flows north castwaid to the Gulf of Mexico I he 
nvers of the Pacific coast have no navigable channels worth mention 
mg, but many on the Gulf coast *ire navigable for considerable 
distances the more important of thtse arc in Tabasco— the 
Gnjalva, navigable for about 9^ m ,and the Usumacinta, tor about 
270 m The country about the Laguna de ierminos 1 low and 
flat, and is traversed in all directions bv deep, sluggish sti earns 
Many of the rivers crossing the lowlands bordering the Gulf have 
short n ivigable ch iniiels the most miportant of winch is the 
P^nuco and its tributaries 1 he Kio (^rande is navigable for small 
vessels up to Matamoros (31 m ), and for smalh r crift 05 m farther 
Nearly aJl the Gulf coast rivers, howevei are obstructed by bars 
owing to the quantity of silt brought down from the sierras and 
the prevailing winds and currents on the coast 

Ihe lakes of Mexico arc simll and lew in number Thev may be 
divided into two classes those of the plateau region which occupy 
lacustrine depressions and receive the drainage of the sui rounding 
country ana the tide water lagoons of the coast formed by the 
building up of new sand beaches across the indentations m 
the coast hne Of the former, the liest known art the lakes of 
the Valley of Mexico — 1 excoco, Chaleo \ochinulco, /umpango, 
Xaltocdn and San Ciistobal — which are probably the remains of 
a lake once occupying the whole valley Ihey rective considerable 
surface drainage, but are slowly diminishing in area Some of 
them, like Xochirmlco, will eventually disappear Ihc largest, 
fexcoco, has an area of about ii^ sq m (30 sq ktloms), but it 
coveicd a much larger area at the time of the Spanish conquest 
Its suiroundmgs are bleak and stenle and its waters brackish and 
polluted with the drainage of the neighbounng city for nearly four 
centuncs Ihe other lakes am wholly ditlcrent in chaiarter and 
surroundings, esfieeially Chaleo and Xochimilco Texcoco is now 
connected with the new drain ige works of the capital ind is no 
longer a menace to its population through mundations and pesti- 
lential feveis Another group of lakes is to be found in the Laguna 
district of south western Coahuila, where the 1 lahuahla, Mairan, 
Parras and otliers occupy a large lacustrine depression and receive 
the waters of the Nazas and Aguanaval 11 vers fiom the south-west 
(Durango) Ihe size of this isolated drainage basin is very large, 
the Nazas River alone having a length of about 370 m Ihe great 
Mapiml desert of wcstcin Coahuila is another lacustnne depression, 
but only marshy lagoons remain In eastern Coahuila, near 
Monelova, are tlie Agua Verde and Santa Mana lakes, and in eastern 
Chihuahua there is a similar group The largest and most attractive 
of the plateau lakes is Chapala, in the state of Jahsco, about 80 m 
long by 10-35 wide, which receives the waters of the Lerma 
and discharges into the Pacific through the Santiago On the 
lower terraces of Michoacdn are Patzeuaro and Cuitz^ lakes and 
elsewhere among the sierras arc numerous other small bodies of 
water Among the tide water lagoons of which there are many 
along the Gulf coast, the best known arc the Laguna de T^rminos 
m Campeche, Tamiahua in Vera Cruz Madrt (130 m long) Pes 
ouenas (21 m long) and Chairel (near Tampico) in famaulmas 
All these lagoons are navigable, and those of northern Vera Cruz 
and lamaulipas, when connected and improved will afford a safe 
inland route for some hundreds of miles along the coast The 
north coast of Yucatdn is remarkable for the extensive banks 
built up by the (»ulf current from 5 to 7 m from the shore hne 
Inside the piesent sandy coast is a peculiar tide water channel 
called the Kio Lagartos which follows almost the whole northern 
shore, with occasional openings or fiora?, connecting with the open 
sea It is apparently of the same character as the lagoons of 
Tamaulipas There an a number of these lagoons on the Piufic 
coast — such as Supenor and Infenor near Salma Cruz, P^acayo 
near Acapulco, Cayutlan near Manzanillo, and Ttcapan in Tepic — 
but they are usually shallow, sometimes swampy, and have no 
value for commerce 

1 here is a marked difference l:)etwecn the Gulf and Pacific coast- 
lines of Mexico in regard to their minor indentations and harbours 
The south west part of the Criilf of Mexico is called the Gulf of 
Campeche (Campeachy) but no distinction is necessary This 
coast has no bays of importance its rivers are obstructed by sand- 
bars and it has only one natural harbour —that of Cdrmen and the 
Laguna de T^rminos which has sufficient depth for the larger 
classes of vessels and is sheltered by the islafras of Cdrmen and 
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Puerto Real Of the principal ports on this coast, Matamoros 
Tampico iuxpan Coatzacoalcos and 1 rontera are on rivers, 
wlucli are obstxuctod by bais Tampico tand Cx)atzacoalcos, how 
ever have been improved by breakw iters or jctiics and the deep 
eniiig of tlie channels across tlie bars into safe and commodious 
harbours Vera Cruz is in open anchorage inside a senes of reefs 
whieh alford no protection to vessels from the northers " A 
bre<ikwiter has remedied this defect and Vera Cruz is no longer 
eonsulered a dangerous port C impechc has a small artificial 
harlxjur which is so silted up that vessels drawing 9 ft must anchor 
I m outside and larger vessels till farther away i'rogreso, 
Yucatdn, has only an open roadsteid and large vessels einnot 
appioacli Its landing place nearer than o m On the east eoast of 
Yueatdn theie are two deep well shdteied bays Ascensibn and 
Espiiitu Santo which alford good anehoi igis and at the noith 
end ot the island of Cozumel the bay of Santa Mana ofleis an ex 
cellent harbour The Paeilic coast has seveiaJ deep and well 
sheltered bays, but they are scpai ated fiom the interior oy the rough 
and difficult ranges of the Sierra Madre Occidental I here are 
two large indentations of the eoast -the Gulfs of lehuan tepee and 
California ihe lormer is optX)bitL the Gulf of Campeche, and 
p)ossesses no distmguislung eharaetenstic Ihe Gulf of California, 
on the other liand penctiates the continent for a distance oi 7 ^9 m 
fiom south east to noith west with a maximum breadtli of 190 m 
Its aiea is usually icstiieted to the waters north of the latituae of 
Cape San Lucas but it should be extended to the outei waters 
endosed by i line from Cipe San Lueas to Cape (.ornentes Its 
upper waters are not much n ivigated because of the aridity of its 
coasts but theie are two or three important ports towards the 
south The C^ulf has a considerable numlier of islands most of 
them near the peninsular coast, and several deep well protected 
bays— tliose ot La Paz and Santa ines in Lower California Guayinas 
n St) nor a Agiob impo 1 u polo bampo and Altata Salmas m Sinaloa 
Gn the Pacihc eoast of Lower valiforma arc the Ensemida de 
lodos Santos and the biys of San Quentin Viscamo and Magdalena 
the principal bays on the mamland eoast are Ol is Atlas, which is 
the baibour of Mazatl^n San Bias Banderas Manzanillo Acapulco 
Salma Cruz and Toiiali Several of these ai e being improved 

{OeoLof’y — liy far the grealei part of Mexico is covered by deposits 
of Cretaceous and later date the pic-Cietaccous rocks oceuiruig 
only m comparatively small and Lsolattd patches At the southern 
extremity of the great table 1 uid however in the state of ihiebla, 
there is a considerable mass of crystalline roeks which is believed 
to be of Archaean age Similar rocks occur also in Chiapas Oaxaca, 
Ciucrrero and elsewhere, but owing to the ibsence of any early 
fussiliftrous deposits the age of these rocks is very uncertain 
Siluriin and Devonian fossils have bten leported at one or two 
loealities but for the present the observations are open to doubt 
Ihe earlust lossiliferous beds which have been proved to exist m 
Mexieo belong to the Carbonifcious system They are found on 
the holders of Ciuattmala ind eonsist of limestones and dolonutes 
with Iioductus 

The Mesozoic beds are of greater importance 1 he Triassic and 
lurassie s\ stems arc met with only in scattered patches The 
ioiiner ec'usists of sandstones and clays, and the fossils found in 
them are chiefly plants including Oangamoplefis and Macrotaent^ 
opieris two elnir leteristic genera of the Indian Gondwana system 
The jurissic beds are marls sandstones and limestones which 
contam marine fossils 1 he ( retaeeous rocks take a far lai ger 
share m the formation of the country 1 hey form the greater part 
of the Sierra Madic Oiiental and Mso cover most of the central 
plateau Ihey contain many fossils, including Hippuntes and 
Ammonites Ihe sedimentary deposits of the Tertiary era do not 
occupy a very wide irea They occur however along the coasts, 
where they are marine and also on the central plateau where they 
are of lacustnne origin But by fir the most important of the 
Tertiary rocks arc the volcanic lavas agglomerates and ashes which 
cover so much of the countiy It is in the western half of Mexico 
that they are most fully developed but towards the southern 
extremity of the plateau they spread nearly to the eastern coast 
The eruptions are said to have begun with the ejection of syenites, 
diorites and diabases which probably took place at the close of 
the Cretaceous or the beginning of the Eocene period In the 
Miocene period andesites of various kmds were erupted while at 
the close of the Pliocene began the great eruptions of basalt which 
reached their maximum in Quaternary times and continue to the 
present day ' (P La )} 

Climate —Mexico stretches across 17 parallels of latitude, with 
the Iropic of Cancer crossing her territory about midway This 
implies tropical and sub- tropical conditions The relief of the land 
and varying degrees of ramfall and vegetation however serve to 
modify these conditions in many important particulars The 
elevation and extent of the great central plateau, which penetrates 


^ See ] G Aguilera ds geologta mexteana j ** Bosquejo 

geoldgieo de Mexico,' segunda parte Bol inst gcol , Mexico Nos 
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deeply into the tropical half of the country, carry with them temper- 
ate and sub tropical conditions over much the greater part of the 
republic Above the plateau rise the marginal sierras while a few 
isolated peaks in the region of perpetual snow give to Mexico a 
considerable area of cold temperate and a trace of arctic conditions 
Descending to the lowlands on either side of the plateau the tempera 
fure rises steadily until the upper limit of the tropical region called 
Uerfos cahentes is reached, where the climate is hot, humid and 
unhealthy, as elsewhere in the forested coastal plains of tropical 
America 

Ihe tierra^ cahentes (hot lands) of Mexico include the tw^o coast il 
zones, the isthmus of Tehuantepec the states of Tabasco ( ampeche 
and part of Chiapas the peninsula of Yucatan and a part of eastern 
Oaxaca The mean temperature ranges from 77° to 82° 1 , 
seldom falling below 60° but often rising to 105° and in the sultrv 
districts of Vera Cruz Guaymas and Acapulco to and even above 
no® The rainfall is heavy in the south except Yucat 4 ,n but 
diminishes gradually toward the north until on the Pacihc and 
Gulf of California coasts it almost disatipears These lowland 
distncts are densely forested m the south except Yucatdn and 
large areas are covered with streams swamps tnd ligoons the 
abode of noxious insects, pestilential fevers and dysentery On 
both coasts yellow fever epidemics appear at frequent intervils 
The great fertility of these regions ana the mar\Jllous wealth of 
their forests are irresistible attractions to industrial and com 
mercial enterprise but their unhealthmess restricts development 
and IS a bar to any satisfactory increase in population The lieaw 
rainfall on the Gulf coast however which reaches a maximum ot 
90 lo 100 in in the Huatusco district of Vera Cruz causes the 
flooding of large areas of lowlands and will make improvement 
very diiliculi Ihe peninsula of \iicat 4 n, whose gtneril level docs 
not rise above 130 to 200 ft above the sea consists almost wholly 
of an open dry, calcareous plain Ihe tcmpciature langes from 
Ob® to 89® but the heat is tempered by the cool sea breezes which 
sweep unobstructed across its plains The rainfall is abundant in 
the rainy season but m the long dry season it is extremely rare 
In the wet season the rain is quickly absorbed by the dry porous 
soil, consequently there art no rivers and no lakes except near the 
forested legion of the south cast These exceptional condition^ 
give to \ ucatAn a moderately hot dry and comparatively healthful 
climate Another hot dry climate is that of the tierras caltente% 
of Sonora Ihe coast is low and extremely and and would be 
uninhabitable were it not for the proximity of the Sierra Madre, 
where a light rainf ill is t xpenenced and foi the numerous rivers 
that cross the and belt between the mountains and the sea The 
maximum temperatures in this ’•Cf^ion are g8^ at Hcrmosillo and 
iig® at Criiaymas 

lo a laige extent the climate of Mexico is dctei mined by vertical 
zones According to H H U 6 .nQ,voii (He i>ources of Mexico, ^-4) 
the tierras cahentes which include i coastal zone 30 to 40 m wide 
and the low lying states already mentioned rise fiom sea level to 
an elevation of ^280 ft 1 he turra templada or sub tropical zone 
uses to an ek vation of 5577 ft ind compi ises the greater portions 
of Cuahuila Nuevo Lc6n San Luis Potosl nearly half of lamaiilipas, 
a small ]>irt of Vei i Ciuz nearly the whole of Chiapas nearly all 
of (Mxac a large portion of C^uerrero Jalisco binaloa and Sonora " 
together with small jiarts of the inland states of FuebI i Mexico 
Monies and Michoaiiin Ihe mean annual temperature is about 
75® Above this is the tierra fria which langes from 5577 to 8200 ft 
aiicj includes all the higher portions of the Mexican plateau and 
which corresponds to the temperate regions of Central United 
States where frosts are very rarely experienced Even here the high 
sun temperatures give i sub tropical character to the country In 
the sierras above the tierras jnas which are not ‘ cold lands ’ at 
ill aie the colder climates of the temperate zone suitable for cereals 
grazing and forest industries and farther up the isolated peaks 
which nse into the legions of snow and ice 

Speaking generally the four seasons are cleaily marked north of 
lat 28® N only South of that paialUl they merge in the esta- 
ci 6 n de las a^uas or rainy season from May to October, and the 
estacidn sera or dry season which prevails for the lest of the year 
The rains generally begin on the east coast and gi ulually move 
northwards The windward slopes of the Sierra Madre Oriental 
receive the greater part of the rainfall and the winds depnved of 
their moisture pass over the northern plateau without further 
precipitation On the Pacific coast the belt of calms, known as 
the northern horse latitudes ciosscs the northern parts of Lower 
California and Sonora which accounts for their extreme aridity 
The southern terraces of the plateau have no high mountain barners 
between them and the moist winds of the Caribbean and they too 
receive an abund int rainfall in the wet season especially du’-ing the 
prev alence of heavy northers on the Gulf coast 7 he precipita- 
tion vanes widely that of the western side of the northern plateau 
(Chihuahua and l)urango) being about 39 in that of the Valley of 
Mexico about 25 in and that of the whole republic 59 in long 
droughts are common m many parts of the country and on the 
barren surfaces of the plateau the rains dram away rapidly, leaving 
but slight beneficial results 

Flora and hauna — The types of animal and vegetable life found 
in Mexico belong, in a general sense, to those of the northern tempier- 


ate region, and those of the tropical regions of Central and South 
America Ihe great central plateau and its bordenng lowlands 
form an intermediate territory in which these dissimilar types are 
found side by side the tropical species extending northward along 
the coast to the United States, while the northern species have 
found their way to the southern limits ol the plateau The jaguar 
and puma have found their way into the United States, while the 
wolf, coyote bear and beaver have gone far southward on the 
plateau, and the buffalo was once found in large numbers on its 
more favoured noithcrn plains Ihis intermingling of types does 
not apply to soutli-castcrn Mexico, where animal life is represented 
by many of the genera and species found in the forested lowlands 
of the great Amazon basin 

Aside fiom its origin, the fauna of Mexico includes at least five 
species of monkey, ITie jaguar, puma, ocelot (Felis pardahs), wolf, 
coyote, lynx, badger, otter (Lutra felina)^ beaver, muskrat, bear, 
raccoon (Proevon), coati (Nasua), tapir, two species of peecary 
(Dtcotyles torquatus and D labiatus), skunk (Mephitis, Sptlogale and 
Conepatus), marten, seveial species of opossum (including a pigmy 
species of the Ires Manas Islands), sloth, two species of ant bear 
(Myrmecophaga tetradactylus and Cyclothurus didactylus), armadillo 
(Dasypus novemcinctus) , a small arboreal porcupine (Synetheres 
mexteanus), the kinka)oii (Cercoleptes caudivolvulus) , three species 
of deer — 'the white tailed Cartacus toltecus, the l^ttk black laced 
brocket, Coassus rupnus, which is also found in Brazil, and the 
Sonora deer (Odoootleus the Mexican bighorn (Ovts mext 

canus) of Chihuahua at least two species of hare (Lepus calotts and 
y paluUris)^ rabbits, black, grey, red and giound squirrels 
gophers, and many small rodents Alligators rnd crocodiles are 
iiuiiu rous in the lagoons and live rs of the coast and the iguana is to be 
found everywhere throughout the tropical lowlands, the liigt 
hHiJk Cienosura acanthinurus being partly arboreal m habit when lull 
grown Mexico is a paradise of lizards, which are noted for their 
diversity m form as well as for their remarkable colouration Fiogs 
and toads arc icprescntcd by scores of species, some of which, eg 
the tree hogs (Hylidae), arc extremely ink resting Ihe ophidians 
are also very numerous, ranging from the comparatively harmless 
boa constrictor to the deadly ' palanca ' 01 fer de lance 

(lachests lanceolatus) and rattlesnake (Crotalus), of v\hich there are 
several species in southern Mexico in 1902 and 1904 Hans Gaclow 
collected sjieeimens of 44 different kinds of sn ikes, which he esti- 
mated to be only about 45 of the species m the states visited 
Ihc arboreal life of the tropical forests has developed tin tree 
climbing habit among snakes as well as among frogs and toads, ind 
also tht habit of mimicry, their colour being in harmony with the 
foliage or bark of the tiecs which form thtir ‘ hunting grounds 
Bats irc numerous, both in species end individuals 1 he sanguinary 
vampire (Desmodus rufus) has an extensive range through the 
tierras cahentes and tierras templadas of the southern states Ihe 
coasts of Mcxieo together with tlieir accessible lagoons and rivers 
afford innumerable breeding pi iccs for turtles, which include the 
large guen and tortoise shell species In some places the capture 
of the latter is the source of a considciablc export trade in toitoise 
shell The coast of l^ower California is a favouiite resort for the 
fur blaring seal, and pearl oysters find i congenial habitat m the 
south waters of the Gulf There are some good fishing grounds on 
the coasts, but fishing as an organized industry does not exist 
Ihe inland waters, with the exception of Lake Chapala, have com 
paralively few species, but the government has introduced e irj) 
brook trout and salmon-trout 

The avifauna of Mexico includes most of the species of the tropical 
and temperate regions of America — such as parrots (chiefly the 
yellow headed Chry soils), parakeets (Conurus camcnla), m icaws 
(Ara macao and A militaris), toucans, trogoiis, htrons, egrets ibis, 
spoonbills, boat bills (Cancroma) , ducks, pelicans, cormorants 
bitterns, stilts, sandpipers, curlews, grackles, kinghshcrs, inotmok 

Chichalacas " (Ortalida poliocephala) woodpeckers, jays, cuckoos 
‘ garrapateros * (Crotophaga sulcirostns), the ingenious weaver-bird 
(Icterus), and another species (Cassxcus), whose curiously woven 
sack like nests art suspended from the slender limbs of trees, and 
sometimes even from telegraph wires, scat let crested flycitchers 
(Muscivora mexicana), tanagers, mocking birds (called zenzontl '), 
turkeys, partridge quail (Colinus, Lophortyx, Callipcpla and C yr 
tonyx), doves, pigeons, eagles, caracara hawks (Polyborus), fish 
hawks, falcons, crows, and turkey buzzards (both the reil faced 
‘ aura of North America and the black faced '* zopilote of the 
tropics), which are the scavengers of the country 1 he most numer- 
ous, perhaps, are the humming-birds, of which there are many 
genera and species, each one distinct in form and colour They are 
called *' huitzihn ' (spikelet) by the Aztecs, and colibrf,'' chupa 
flor ’ and ' chupa micl " (flower- or honey-sucker), and ‘ p''ijaro 
mosca (fly-bird) bv the Spanish speaking Mexicans These 
descriptive names are ^ighly poetic, as also that of the Portuguese, 
** beija-flor ” (flower-kisserl , but the hiimmmg-bird is insectivorous 
and thrusts his long bill into flowers in search of insects instead of 
honey Mexico is credited with a great variety of ^ong birds, but 
these are to be found chiefly in the partly forested country of the 
herras (empladas and herras ftias Her chief distinction, however, 
IS in birds of varied and gorgeous feathering The wonderful 
plumage of the quetzal (Trogon resplendens) was, it is said, reserved 
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by the Aztec rulers for their own exclusive use Of the indigenous 
birds, the turkey lias been fully domcolicated, and the musk-duek 
and ‘ ch ichalaca ” axe easily reared Sea-fowl are most numerous 
on the coasts of Lov/er California, where certain islands in the and 
belt are frequented at night by countless numbers of them It 
should be added that many of the migrating birds of North Amenca 
pass the winter in Mexico 

The insect fauna of Mexico covers a very wide range of genera 
and species which, like the other forms of animal life, is largely 
made up of migratory types No complete study has ever been 
made oi this faun i, but much has been, and is being done by the 
U b Biological Survey and Plant Industiy Bureau To the traveller, 
the most conspieuous among the Mexican insects, pel haps, are the 
buttcrllies, beetles, ants and the mynads of mostjuiloes, midges, 
fleas and chmcliLS Among the mosquitoes, which are extra- 
ordinarily numerous in some of the hot lowland districts, are the 
^eeics credited with the spread of malaiial and yellow fcveis 
The midges are even more numerous than the moscjuitoes In 
pleasing contiast to such pests are tlw butterflies of all sizes and 
colours, beetles of an inconceivable variety of si/e, shape and 
colouration, and ants of widely dissimilar appearance and habits 
An interesting species of the last is the leal cutting ant {Lction) 
which hves m laigc underground colonics and feeds upon a fungus 
produced by leaf-cuttings stored m subterrinean passages to pro- 
mote fermentation ihese ants will stiip a tree in a few hours and 
are very destructive to fiuit plantations Some of the nitivc trees 
have developed ingenious methods of defence, one of which is that 
of attracting small colonics of another species to drive away the 
maraudcis Most destructive, aho, are the termites or white ants, 
whose ravages are to be seen in the crumbling wcxxlwork and funii- 
ture of all liabitations in the hot zones Some species build their 
nestb in trees— great globular masses somelimts three feet in 
dirmeter, siqijiorted on the larger branches, and connected with the 
ground by eo\ered passages on the outside of the ticc I he e 
insects arc blind and avoid the light Bees find a hmhly congenial 
habitat m Mexico, and some honey is exporUd Spiders arc also 
represented by a large number oi geiieia and specie s, the most 
dreadeel being the venomous tarantula * and the savage " mygale * 

Few countries, if any, can present so great a diversity in plant 
life as Mexico This is due not only to its geograj^hiral position 
and its veitical climatic zones, which give it a ringe fioni tropical 
to arctic types, but also to its jicculiar com bin ition of humid and 
and conditions in which we find an extensive barren tableland 
in tei posed between two tropical forested coastal zones these 
widely divergent conditions give to Mexico a flora that includes the 
genera and species charac tens tic of nearly dl the zones of pl?nt 
life on the w< dern continents — the tropical jungle of tlic humid 
coastal plains with its rare cabinet-woods, dye woods, lianas and 
palms the semi tropic il and temperate mountTin slopes where oak 
forests ire to be found uid wheat supplants cotton and sugar-cane 
and above these the region of pine forests and pasture laiuls Then, 
thcie are the mangrove -fringed coasts and the dripping wooded 
slopes where rire orchids thiivc, and above these, on the inland 
side of the sierra, a treeless, sun scorched tabic 1 ind where only the 
cactus, yucca, and other coarse vegetation of the deseit can thnve 
without irrigation 

For convenience of deseription, tlic flora of Mexico may be 
divided into four great divisions tliat of the comparatively barren 
plateau and the and coast regions, the humid (terras cahevtesy the 
intermediate Herr as tempi adas ind tierras frtas^ and the higher 
regions of the sierras Iho line of dtmireition cannot be very 
shandy drawn, as the zones cvciywhere ovirlap eieh other and 
local climatic conditions greatly modify plant typKs In general, 
the aspect of the great centnl plateau north of the Andhuac urras 
is that of a dusty, treeless plain There is but little natural vegeta 
tion to be seen — ragged yucca trees, ininy sjkcics of agave and 
cactus, scrubby mt '.quite bushes, sage fnishcs and occasional 
clumps of coarse grasses The rainy season ceinipletely changes the 
appearance of these plains, new grass appeals and wheat and Indian 
com are cultivated 1 he r uns do not last long, however, and some- 
times fail altogether Ihe most common plants of the Mexican 
plateau are the agavcb, yuccas and cacti each of which i» repre- 
sented by a number of species The first is chiefly known in the 
south by the “ maguey s, * from which the national dnnks ' pulqiu * 
and “mescal” are extracted There is some confusion m the 
specific names of these agaves the pulque ' nroducing plant is 
usually described as the Agave amcrtcana, thougn A airootrens and 
several others are also credited with the product The mescal- 
producing magucys have a thinner leaf and arc not cultivated, with 
the exception of the species producing the tequila ” mescal The 
chief value of the agaves, however, is m their fibres, of which a 
great variety is produced The pnnciyial jilateau agaves producing 
fibre are the A lechugutlla and A lophantha and A umvtttata of 
the Jaumave Valley, lamaulipas, which furnish what may be 
termed the genuine ixtle fibre The “ tapemete ” fibre of western 
Mexico IS credited by Mr E W Nelson to the A vtvtparay which is 
found chiefly in the warmer and lower elevations of the Pacific 
slope There are many othtr fibre- producing agaves, including 
some of those from which pulque is denved The cactus is un- 
questionably the characteristic plant of Mexico About one 
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thousand species have been desenbed, a very large percentage of 
which are to be found on the Mexican plateau 

Explorations by botanists of the United St ites Department of 
Agriculture have been made in many localities, m Jalisco Zacatecas 
Michoacdn and Tamaiilipas but many years must elapse before the 
whole ground can be covered In central and southern Mexico the 
mountain slopes are foiested up to from 12 500 to 13 500 ft jumper 
bushes continuing up to 14000 ft Ihe forests conast of several 
species of evergreen and deciduous oaks, oy imel' (Abies reh{^tosa), 
the arbutus or strawberry tree the long-leaved Ptnus hophylla and 
the short-leaved ‘ ocoto or Pinus montezumae and the alder with 
an undergrowth of elder (Sambucus niexicana), broom and shrubby 
heath In the Southern Sierra Madre tlie oyamel and oeote ” 
pine are the giants of the forest sometimes rising to a height of 
100 ft Oaks arc to be found over a wide area and at lower elev i 
tions of the sub-tropical zone a« well They arc represented by a 
number of species and ire called ruble ” and * enema ” by the 
natives 


In the intermediate zones bctw'cen the higher sicnas and the 
(terras cahentes the flora is very largely composed of species 
characteristic of the bordering hot and cold icgions Oiks are 
everywhere common and the * oeote pmc on the Cmlf coast is 
found as far down as O300 ft In southern Mexico the pine is 
found at even lower elevations where the tropical growth has been 
destroyed by cultivation and fire Ihe lower slopes ol the sierras, 
especially tho>e of southern Mexico are well forested and include an 
immense number of species Ihe most common families on the 
eastern slopes where the piecipit etion is heavy, aie the magnolias 
crotons, mimosas acacias my 1 tics oaks plane trees and bamboos 
Palms are common the chestnut abounds in manv places the cacti 
are almost as numerous as on the open plateau On the southern 
slopes of the Ajusco and other sieii is considerable forests of the 
‘ ahuchuetc ” or cypiess (Taxodium diUuhum) ire to be found 
The higucnlla ' or castor oil pi int (Pictmi^ communis) is widely 
distributed thioiighoiit the plateau anei the open plains of the lower 
zones In some localities the characteristic types of the two 
climatic extnmes the palm and the pmc aie to be found growing 
side by side 

No brief d( scrintion can adequately portr ly the m irvellous 
variety and 1 lagniiicence ot the flora of the (terras cahentes Its 
forests are not composed of one or a few dominating species, as in 
the cold temperate zone, but of countless geneia and species 
closely interwoven together— a confused mass of giant trees lianas 
and epiphytes struggling to icaeh the sunlight This stiugglo for 
existence has completely changed the habits of some plants turning 
the palm and the cactus into climbers and even some normal 
sjiccies into epiphytes Among the more impoi tant and conspicuous 
ticcs of these tropical forests art miho^iny rosewood Sp inish 
cedar (Cedrela) cassi is ceibas (liombax) rubber (( rts/t//oa) palm 
of many species including the oil pn ducing Attalea of Manzanillo 
ind Acrocomia of Acapulco guayacan (ituaxaoum), logwood (Haema 
toxylon campechianum) brazilwood (H hoveale) which should not lx 
confounded with the Brazilian C aesalptnta palo bianco (Lystloma 
Candida), the casealotc and divi divi trees (C aesalptnta Cacalaco 
and C cortaria) the ‘ zapotc chico ” (Achras sapota) from which 
chicle IS extracted zapotc prieto (Dtospyros ebenaster) wild fig 
myrtles bamboos and many of the types alieady mentioned in 
connexion with the sub tropical zone Of the 114 species of trees 
and cabinet- woods 17 of oil bearing plants and over 60 of medicinal 
plants and dyewoods indigenous to Mexico by far the larger part 
are represented in the (terras cahentes Among the well known 
foicst products of this zone aic arnotto jalap ipecacuanha sarsa 
parilla lubber orchid ■> and a great variety of gums 

Of the economic pi ints and products of Mexico the list is sur 
piisingly long and interesting The cereals fruits and vegetables 
of Europe hive been introduced and some of them have done well 
Wlicat IS widely cultivated ind a considerable part of the population 
depend upon it for their bread Indiin com which is believed to 
have had its origin m ISIexico also provides food for a large p irt of 
the population Tunas ” or cactus fruit red peppers zapotes ” 
(the fruit of various trees) arrayan ” (Myrtus aravan) ciruelas 
or Mexican plums (Spondtus) guav is huamuclul ” (Pithecolobium 
dulce) tamarinds aguacates (Per sea prattssima) bananas plantains, 
pineapples, grapes, oranges lemons limes granadillas chmmoyas 
mammees (Mammea amencana) coco-nuts cacao mangoes olives 
gourds «and melons are among the fruits of the country and nee 
wheat Indian corn, beans, yams, sweet potatoes onions and 
‘ tomatoes ” (Physahs) are among its better-known food products 
The food of the common people is chiefly made up of Indian corn, 
beans red peppers and ^tomatoes” Ihere are about 50 known 
species ot beans (Phaseolus) in Mexico and Ccntial America, and 
probably a dozen species of red peppers (Capstcum) whicli arc used 
both in seasoning and in making chill sauce The “ tomato ” or 
“ tomatillo ” mentioned is the fruit of the Physahs ixocarpa some- 
times called the ‘ strawberry tomato ” and the ‘ Mexican greund- 
cherry ' which is used with red peppers to make chih sauce 
The common potato (Solanum tuberosum) ^ of which wild varieties 
are found, is not commonly used as a vegetable but as a flavouring 
for soups and other dishes Among other economic plants are the 
fibre-producing agaves, the best known of which is the A rtgtda 

XVIII II 



322 MEXICO [POPULAl ION 


var elongatay which produces the “ hencquen fibre oi sisal hemp 
of Yucatan silk or teee-cotton (Ceiba caseana), sugar cane cotton 
(Gossypiufn)y indigo and canaigre {Rumex hymenosepalu,s) , 
whose root contains a large percentage of tannin 

Mexico has suffered much from the reckless destruction of her 
foiests not only for industrial purposes but through the careless 
burning of grassy areas The denuded mountain slopes and plateaus 
of southern Mexico aie duo to the prehistoric inhabitants who cleared 
away the tropical forest for their Indian corn fields, and then left 
them to the erosive action ol the tropical lams and subsequent 
occupation by coarse grasses Fire was generaily used in clearing 
these lands with the result that their arboreal vegetation was 
ultimately killed and their fertility destroyed in the valleys ot 
some of these denuded slopes oak and pine arc succeeding the 
tropical species where fires have given them a chance to get a good 
foothold 

Population — According to the census of 1900 the population 
of Mexico numbered 13,607,259, of which less than one-fifth 
(19 %) were classed as whites, 38 % as Indians, and 43 % as 
mix^ bloods There were 57,^0? foreign residents, including 
a few Chinese and Pilipinos Since then the Japanese have 
acquired an mdustrial footing in Mexico Under the constitu- 
tion of 1824 all race distinctions are abolished, and tliese diverse 
ethnic elements are nominally free anti equal For many 
years, however, the Indians remained m subjection and took 
no part in the political at tivities of their native country Since 
about 1866, spurred on by the consciousness that one of their 
own race, Benito juArez, had risen to the highest positions 
in the gift of the country, they have taken greater interest 
in pubbe affairs and are already making their influence felt 
In southern Mexico the Zapotecas furnish schoolmasters for 
the village schools Peonage, however, is still prevalent on many 
of the larger estates, and serious c ruclties are sometime's reported 
I ho government itself must be held partly responsible, as for 
the transportation of the mountam-bred Yaquis to the low, 
tropical plains of Yucatdn (see Herman Whitaker’s The Planter, 
1909), but the influence of three and a half centimes of slavery 
and peonage cannot be shaken off in a generation 

According to Humboldt, the census of 1810 gave a total 
population of 6,122,354, of which the whites had 18 %, the 
mestizos 22 %, and the Indians 60 % The census of 1895 
increased the whites to 22 %, which was apparently an error, 
the mixed bloods to 47 %, and reduced the Indians to 31 % It 
IS probable that the returns have never been accurate in regard 
to the mixed bloods and Indians, but it is the general cone lu>>ion 
that the Lidians have been decreasing in number, while the 
mixed bloods have been increasing Neglect of their cluldren, 
unsanitary habits and surroundings, tnbal intermarriage ancl 
peonage arc the principal causes of tlie decrexsmg Indian popula- 
tion Recent observers, however, deny the assertion that 
the Indians are now decreasing in number except where local 
conditions are exceptionally unfavourable The death-rate 
among their children is estimated at an average of not less than 
50 %, which in families of five and six children on an average, 
permits only a very small natural increase Ihe larger part 
of the population is to be found in the southern half of the 
republic, owing to the and conditions prevailing in the north 
The unhealthfulness of the coastal plains prevents their being 
thickly poj>ulated, although Vera Cruz and some other states 
return a large population The most favourable regions arc 
those of the tierras templadas, especially on the southern slopes 
of the great central plateau which were thickly populated in 
prehistoric times 

The dissimilar races that compose the population of Mexico 
have not been sufficiently fused to give a representative type, 
which, it may be assumed, will ultimately be that of the mestizos 
Mexico was concpiered by a small body of Spanish adventurers, 
whose success m despoiling the natives attracted thither a 
large number of their own people The discovery of rich 
deposits of gold and 'silver, together with the coveted commercial 
products of the ( ountry, created an urgent demand for labourers 
and led to the enslavement of the natives To protect these 
adventurers and to secure for itself the largest possible share 
in these new sources of wealth, the Spanish crown forbade 
the admission of foreigners mlo these c'olonies, and then harassed 


them with commercial and industrial restrictions, burdened 
them with taxes, strangled them with monopolies and even 
refused to permit the free emigration thither of Spaniards 
Out of such adverse conditions has developed the present 
population of Mexico It was not till after the middle of the 
i9lh century that a long and desperate resistance to foreign 
intervention under the leadership of Benito Juarez infused 
new life into the masses and initiated the creation of a new 
nationality Then lame the long, firm rule of Porfirio Diaz, 
who first broke up the organizations of bandits that mfesteci 
the country, and then sought to raise Mexico from the state 
of discredit and disoigamzation into which it had fallen Sus- 
picion and jealousy of the foreigner is disappearing, and habits 
of industry are displacing the indolence and lawlessness that 
were once umversally prevalent 

Ihe white race is of Spanish descent and has the charac- 
teristics common to other Spanish- Ameru an creoles I heir 
political record previous to the presidency of Porfino Diaz 
was one of incessant revolutionary strife, in which the idle, 
unsettled half-breeds took no unwilling part The Indian 
element in the population is made up of several distinc t races — 
the Aztec or Mexican, Misteca-Zapoteca, Maya or Yucatcco, 
Otomi or Othomi, and in smaller number the Totonac, Tarasco, 
Apaihe, Matlanzingo, Chontal, Mixe, Zocjue, Guaicuro, Opata- 
Pima, Tapijulapa, Sen and Huavi As the tendency among 
separated tribes of the same race is to develop dialects and as 
habitat and customs tend still further to differentiate them, 
it may be that some of these smaller families aie branches 
of the others In 1864 Don Manuel Orozco y Berra found no 
fewer thin 51 distinct languages and 69 dialects among the 
Indian inhabit ints of Mexico, to which he added 62 extinct 
idioms — making a total of 182 idioms, each representing a 
distinct tnbe Thirty-five of these languages, with 69 dialects, 
he succeeded in classifying under ii linguistic families A later 
investigator, Don Francisco Belmar {Lenguas indtqenas de 
Mexico, Mexico, 1905) has been able to reduce these numerous 
idioms to a very few groups None of them were written except 
through the use of ideographs, in the making of which the 
Aztecs used colours with much skill, while the Mayas used an 
ibbreviated form, or symbols 

I he Aztecs, who called themselves Mejica or Mexicans after 
they had established themselves on the high table-land of Mexico, 
belong to a very laige family or group of tribes speaking a 
common idiom called Nahua or Nahoa These Nahua-speaking 
tribes were rilled the Nahiiatlaca, and compose a little more 
than one-fourth of the present Indian population They mbahit 
the western Sierra Madre region from Sinaloi southward to 
Chiapas, the higher plateau states, which region was the centre 
of their empire when Cortes conquered them, and parts of 
Vera Cruz, Tabasco, Oaxaca, Morelos, Aguascalientes and 
San Luis Potosi They were energetic and warlike and evidently 
had not reached the zenith of their power when Cortes came 
They had been preceded on the same plateau by the Chichimecs, 
possibly of the same race, who were conquered by the Aztecs 
sometime in the 15th century after a supposed occupation of 
the territory about 400 years The characteristic civilization 
of prehistoric Mexico, however, antedates both of these periods 

An iboriginal race called the Toltecs is said to have occupied 
Vera Cruz and Tabasco and to have extended its empire west- 
ward on the plateau to and perhaps beyond the present capital 
They were the builders of the pyramids of Cholula and Teotihu- 
acan, near the city of Mexico, and of Papantla, Huatusco and 
Tuzapan, in Vera Cruz One of their towns was Tollan (now 
Tula) 50 m north of the national capital, and it is not improb- 
able that the people of ( holula, fexcoco and Tlaxc^la at the 
time of the Spanish invasion were occupying the sites of older 
Toltec towns There^has been much discussion in regard to 
the origin of the loltecs, some assuming that they were a distinct 
race, and others that they belonged to the Nahuatlaca Another 
and perhaps a better supposition is that they belonged to the 
Maya group, and represented a much earlier civilization than that 
of the builders of Palenque, Quingua and Copan, Confirmatory 
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evidence of this is to be found, not onl> in the character 
of their constructions, but in the circumstance that a tribe 
closely akin to the Mayas (the Huastecos) still occupies a retired 
mountain valley of Vera Cruz entirely separated from their 
kinsmen of the south, and that a dialect of the Ma^a language 
IS still spoken in northern Vera ( ruz There is evidence to 
show that the Aztecs adopted the civilization of the foltccs, 
including their religion (Quetzalcoatl being a god of the Toilers 
and Mayas), calendar and architecture Perhaps the most 
remarkable of the Mexican races aie the Mayas, or Maya- 
Quuh^ group, which inhabit the Yucatdn peninsula, Campeche 
and parts of tabasco, Chiapas, and the neighbouring states 
of Central America (qv) I he remarkable ruins of Palen(|uc, 
Uxmd, Chuhenitza, I orillard, Jxinch6, likal. Copan anct 
Quingua, with their carved stonework and astonishing archi- 
tectural ccmccptions, show that they had attained a high degree 
of civilization They were agriculturists, lived m large, well- 
built towns, cultivated the mountain sides by means of terraces, 
and had developed what must ha\e been an efficient form of 
government 

The Mistecas, or Mixtecas, ind /apotecas, who occupy the 
southern slopes of the central plateau, especially Puebla, 
Morelos, Oaxac a and Guerrero, form another distinct race, whose 
tradition il history goes back to the period when the structures 
now known as Mith, Monte Alban, Xochualco and Zaachila 
were built Iheir prehistoric civilization appeals to have been 
not inferior to that of the Mayas Ihey were an energetic 
people, were never subdued by the Aztecs, and are now recover- 
ing from then long subjection to Spanish enslavement more 
rapidly than any other indigenous race The Otomis comprise 
a large number of tribes occupying the plateau north of the 
Andhuac sierras They are a hard) people, and are the least 
civilized of the four pnncipal native races 

The lotonac s inhabit northern Vera Cruz and speak a I inguage 
related to th\t of the Mayas, the faraseos form a small group 
living in Michoaedn, the Matlanzingos, or Matlaltzmc as, live 
near the Tarascos, the savage Apaches, a nomadic group of 
tribes ranging fiom Durango northward into the United Stales, 
the Opata-Pima group, inhabiting the western pliteau region 
from Sonora and Chihuahua south to Guadalajaia, is sometimes 
classed as a branch of the Nahuatlaca, the Sens, a very small 
family of s ivages, occupy Tiburon Islind and the adjacent 
mainland of Sonoia, and the Ciuaicuros, or Yu mas, are to be 
found in the northern part of the peninsula of Lower California 
In semthern Mexico, the Chon tales, 1 vpijulapas Mixes and 
Zoques inhabit small districts among anci near the Zapotccas, 
the first being considered by Bclmar a branch of that family 
The Huavis inhabit four small villages among the lagoons 
on the southern shore of Tehuantepec and have been classed 
by Belmar as belonging to the Maya stock Ihc census of 
1895 these Indian races an aggregate population ol nearly 
4,000,000, of which nearly 3,450,000 belongeci to the first four 
groups Three of these four had made important progress 
toward civalization Some of the others had likewise made 
notable progress, among which were the Tarascos, Totonacs 
ind Zoques 

The builders of Casas Grandes {q v ), in Chihuahua, evidently 
belonged to the Pueblo tribes of Arizona and New Mexico 
As for the builders of Quemada, m Zacatecas, nothing positive 
is known I he rums apparently are of an earlier period than 
those of Mitla and Xochualco, and have no inscriptions and 
architectural decorations, but the use of dressed stone in the 
walls, rather than adobe, warrants the conclusion that they 
belonged to the civilization of southern Mexico 

From the records made at the time of the Spmish conquest and 
from the antiquities found m the abandoned cities of prehistoric 
Mexico it IS certain that the Indians lived in substantial houses 
sometimes using dressed stone inscriptions and ornamental carvings 
on the more pretentious cdilices, they cultivated the soil rudely 
perhaps and pioduced enough to mike it possible to live in large 
towns, they made woven fabrics for dress and hingings using 
colours in their manufacture, they were skilful in making and orna 
menting pottery in making gold and silver ornaments and in 
featherwork, they used the fibres that Nature lavishly provided 
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in weaving baskets hangings mats screens and vanous household 
utensils Copper was known to them and it is possible that they 
knew how to m ikc c utting instrumtiils from it but they generally 
iiseil stone axes hammers ind picks and their most dangerous 
weapon was a war club into which claps of volcanic glass were set 
Many of these pi imitive arts arc still to be found in the more secluded 
districts and ptrhips the best work in pottcrv moulding in Mexico 
to da) is tliat ot unediic itcd Indiin aitists 

Of the hilf-breed dement whuh has become so important 
a part of the Mexican population, no sife estimate tan be made 
FdiKation, industrial occupation, lommercial tiaming and 
political lesponsibility are apparent!) woiking a transformation 
in a (lass that was ontc known chiefly for indolence and criminal 
instincts and many of the leaders of modern Mexico have 
sprung from this rate Settled gov^ernrnent, settled habits, 
remunerative emplovmcnt and opportunities for the improve- 
ment of their condition are developing in them the virtues of 
the two parent laees Brigand igc was formerly so common 
that travel without an armed estort was extremely dangerous, 
under President Diaz, however, not only has such lawlessness 
been repressed but the biigands themselves have been given 
regular employment as rural guards under the goveinmtnt 
I his (lass IS also furnishing the small traders of the towns, 
overseeis on the plantations and public works, petty officials, 
and to some extent the teachers and professional men of the 
piovmeial towns 

PohUcal Divisions — The republic of Mexico is politically 
divided into 27 states, one federal district and three territories 
I he states are gcneralh subdivided into dnlritob (districts) 
or pariidoSy and these into mumapto^ (munii ipalilies) which 
correspond to the townships of the Amcru an sv stem The 
state of Nuevo L^on, however, is divided into viuniapios only, 
while some other states use entirely different titles for the 
divisions, the larger being described as departanuntos, cantons 
and nmnicxpio^, and the smiller as pariido^ dtredortas and 
veandartos rural es The hcdcral District consists of thirteen 
municipalities The territory of Lower California is divided 
into two large districts, northern and southern, and the latter 
into partidos and mimuipios— the larger divisions practically 
forming two distinct territories 


The stales and territories, with tlicir aieas, cajatals and popula- 
tions, are as follow 
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\ica 
si| in 

Pop 
l goo 

Capital 

Pop 

I Quo 

Aguascahentes 


102,410 

AguasLahentes 

15 ,t ^:)2 

Campeche 

18,087 

80,342 

Campeche 

i 7 ,i ^>9 

Chiapas 

27,222 

390,799 

Tuxll i Guticnez 

9,395 

Chihuahua 

87,802 

327,784 

Chihuahua 

30,405 

Coahuila 

bbSOg 

290,938 

Saltillo 

2 3 999 

Cohm i 

2,272 

95,05 

Colima 

20 (,98 

Durango 

38,009 

370 294 

Durango 

31 ,<^^92 

(juanajuato 

11,370 

ijOOi 724 

Cuanaj uato 

41,480 

Gucricro 

24,990 

479,205 

Chiljiancingo 

7,497 

Dulalgo 

«, 9 i 7 

905,051 

Pachuca 

37 , 4 ^>; 

Jalisco 

31,840 

1,153,891 

Guadalajara 

101,208 

Mexico 

9,247 

934,493 

Toluca 

25 94f> 

Michoacdn 

22,874 

935,808 

Morelia 


Morelos 

2,773 

i(,o,ii 5 

Ciumavaca 

9 , 5 S 4 

Nuevo Lwn 

23,592 

35 , 3^2 

327,937 

Monte rrty 

02,260 

Oaxaca 

948,933 

Oaxaca 

35,049 

Puebla 

( 12,204 

1 3,559 

I 021,133 
232,389 

Puebla 

93,152 

yucr 6 taro 

()ucr 6 taro 

33,152 

s\n Luis Potosi 

1 25,310 

575 132 

San Lnis Potosi 

0 i,oi 9 

10,380 

Sinaloa 

33,971 

29O 701 

CuliacAn 

Sonora 

70,900 i 

221,082 

iHermosillo 

10,013 

Tabasco 

10,072 

159,834 

San J uan Bau- 
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10,543 

1 amaiilipas 

1 32,128 , 

218,938 ' 

Ciudad V iclona 

10,086 

Tlaxcala 

' C 595 

^72, 315 

1 J laxcala 

2 , 7*5 

Vera Cruz 

1 29,201 

981 ,030 

jalapa 

1 20,388 

Yucat in 

35,203 

309,052 

J Merida 

1 43,930 

Zacatecas 

, 24,757 

402,190 

Zacatecas 

1 32,8()0 

Distrito Federal 
lerri torus — 

1 493 

541,519 

1 

Mexuo 

344 . 7 'ii 

Baja California 

58,328 

47,924 1 

1 a Paz 

5,046 

Tepic 

1 0,275 

150,098 , 

lepic 

15,488 

Quinlfina Roo 

— 

— i 

[Santa Cruz de| 




1 Bravo 1 

276 

Islands 

1,420 


1 1 
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The area and population of YucatAn include those of the territory 
of Qum( na Koo, which formed pirt of that state at the time ol 
the census 

Baja, or Lower Cdlifornia, is divided into two distiicts for 
administrative convoiiietiec Ihe Distnto del Norte is credited 
with a population of 75^53 and has its capitd at Lnsenada (pop 
1026), the Distrito dd bur has a population of 40,041 and has its 
( ipital at La Paz 

I epic was dctaehcd from the north west part of Jalisco and 
organized as a territory in 

Qumtana Koo was detached irom the state of Yucat in in 1902 
and received a terntorial government 

The principal cities of Mexico, other than the capitils above 
mentioned, arc as follow, the populations being those of 1900 except 
when otherwise stated Acapulco (pop 4912), a famous ]>ort on 
the Pacihc coast in C»uerrero, which was wrecked by Die eirthquake 
of 1909, Carmen, or Laguna de 16 rminos (about 6000), a thriving 
commercial town and port on the Gulf coist m Campeche Cclaya 
(25,565), a railway centre ind m inufacturmg town of Guanijuato 
Ciudad Guzman, or Zapotldn (about 17,500), an interesting old town 
of Jalisco, Cholula (about 9000), ui ancient native town of Puebla, 
widely known for its great pyramid, Comitdn (9316), the commercial 
centre of Chiapas Cordobi (7974 m 1895), a picturesque Spanish 
town m the sierras of Vi ra Ciuz, Cii lutla (6269), the eentre of a 
rich sugar producing district of Morelos, Guaymas (8648), a flounsh- 
mg ixirl of Sonora on the Gulf of California, L^m (62,023), the largest 
city in Guanajuato and distinguished for its eoinmereidl activity 
manufactures and wealth, Lin ires (20690), the second city of 
Nuevo Lc6n m size and im|X)rtance Matamoros (8347), a prominent 
commercial centre and river port of lamaulipas Mi/atlAn (17,852), 
the foremost Mexican ^xirt on the Paeilic coast, OriAiba (32,894), 
a city of Vera C ruz famous for its delightful climatt. and picturesipic 
sunoundmgs, Parral (i 1,738), a well known mining eentre of south- 
ern Chihiialiua San Cristobal ( ilKmt i0,ooo), once capital of Chiapas 
and rich m historical associations Tampico (lO 313) a Gulf poit 
and railway terminus of Tamanbiias, lehiiantepec (10,386), the 
largist town on the lehuan tepee railway in Oixica Vera Cruz 
(29,164), the oldest and best known (lulf poit of Mexico 

Communications — Railways began in Mexico with \ line of four 
kilometres between the capital and CTiiadalnpc, which was finislucl 
m 1854 and afterwards became a part of the Pcrrocarril Mexieano 
Ihe latter dates from 1857, when a concession w is giantcd for tho 
construction of a riilway from the city of Mexico to Vera Cm/ 
The French invasion of 1862 found only 10 in in ojieration outside 
of Vtra Cruz and military needs kd to its imimdnte extension to 
Paso del Macho, at the foot ol the sierras, ibout 35 m At the same 
time the Lnglish company holding the concession extended the 
Guadalupe lint to Puebla Notlung more was accomplished until 
after the downfvll of Maximdiin and with i liberal subsidy fiom 
the Mexican government the herrocainl Mexieano was pushed to ! 
its completion in 1873 It is ctlcbralcd because of the difhcultics 
overcome on the precipitous eastern slopes of the Sierra Madrc, 1 
the beauties of the mountain scenery tliroiigh which it passes, and 
the rapid transition from the hot humid coastal plain to the cool, 
anei pi itcau, 7924 ft above the sea at Boca del Monte The nilway 
extends 263 m between Veri Cruz and Mexico City, to which 58 m 
were added in branches from Apizaco to Puebla, and from Oinclusco 
to Pachuca The line was capitihzcd at ^36,000,000 and has paid 
i good profit on the investment The period of active railway con- 
truction, however, did not begin until 1878, during the first term of 
President Porfirio Diaz In 1874 a concession was granted for a 
line from the jxnt of Progreso to M6rida (2 2 4 m ) ind m 1878 four 
concessions were added under which 806 m were constructed 
The principal of these four concessions was the Ferrocaml Inter- 
occdnico running from Vera Cruz to Mexico City and across the 
republic toward Acapulco In 1880 concessions were granted to the 
F C Oeeidcntal F C Central Mexieano, F C N icional Mexieano 
and three others of less importance, aggregating nearly 3500 m 
The first three of these have become imjiortant factors in the develop- 
ment of Mexico The first runs southward from the capital to 
Oaxaca thiough the rich sub tropical stites of Puebla and Oaxaca, 
and the other two run northward from the same point to the 
American frontier These two lines, popularly called the Mexican 
( cntral and Mexic?n National, have their northern termini at 
Ciudad JuArez and T aredo on the Uio Grindc and connect with 
Amencan trunk lines it PI Paso and Laredo These two greit lines 
were merged in 1908, w ith an aggregate capital of $460 000,000 Mexi- 
can money, of which the Mexican government holds $230,001,580 or 
a controlling interest Important branches of these lines extend 
to Tampico on the Gulf coast, to Manzanillo on the Pacific coast 
and westward and southward into MichoacAn and Guerrero with 
a coast terminus at or near Ac ipulco The next im])orlant line 
IS the FC Intcrnarional Mexieano, running from Ciudad Porfirio 
Diaz, on the Rio (^rande south westward across the plateau to 
Durango, and is to be extended to MazatlAn on the Pacific coast 
This line was built with Amencan capital and without a subsidy 
Another line built with Amencan capital and m connexion with 
American railway interests extends southward from Nogales, on the 
northern frontier, to Hermosillo Gnaymas and MazatlAn it is to be 
extended to Guadalajara and piossibly to other jxnnts in southern 


Mexico Monterrey is connected with Tampico by a Belgian Ime 
known as the F C ile Monterrey al Golfo Mexieano, and the capital is 
to have direct connexion with the Pacihe, other than the F C 
Intcroct Anico, by a line through Cuernavaca and Iguala to the coast 
Indirectly the capital h is a Pacific coast connexion by way of Cor- 
doba and the F C Vera Cruz al Paeifico to a junction with the 
Tchuantepee line One of the most important railways in Mexico 
is the F C N leional Interoct anico dc 1 ehuantepec, also called the 
lehuantepcc National, and the Mexican Isthmus railway, which is 
192 m long and was formally opened in 1907 Tins line crosses 
the isthmus of Tehuantepec fiom Coatzaeoalcos (officially Puerto 
Mexico) on the Gulf coast to Salma Cruz on the l^acific coast, and 
has been under consti action many years I he railway was hrst 
completed in 189 3 but light and defective construction, together with 
lick of shipping facilities at its terminal points rendered it useless 
lo correct these defects the line w i,s completely rebuilt and termmal 
ports constructed in 1909 the ports were ready to receive large 
ocean steamship^ and regular traffic was begun including cargoes 
of Hawaiian sugar for New York The highest ixnnt on the line 
(Chivela Pass) is 735 ft above sea-level The railway has been built 
by the Mexican government is a transcontinental route lor inter- 
national commerci Its fin il construction together with that of its 
two ports weie executed by S Pearson 6 c Sons Ltd , of I ondon, who 
also undertook the working of the line when open It vv as estimated 
in 1907 th it the tot il Cost of he railway and ports when comjdeted 
would be about £1;^ 000 000 The line is connected at the station of 
Santa Lucrccia (109 m from Salma Cruz) with the Vera Cruz and 
I’aeifie raihvav which gives an all rail connexion with Vera Cruz 
and Mexico City the distinee between the latter and Salma Cruz 
being 520 m According to the President s Message of Apiil 1909, 
there were 14 857 in of railway in opeiation of which ii 851 m 
belonged to or weie controlled by the government It is the evident 
policy of the Itfcxican government to prevent the absorption of its 
1 always by private monopt>lies and this is effected by state owner- 
ship of a controlling share in most of the tiiink lines 

Mexico IS well provided with tiamvvay lines m its larger cities 
A British consular rcpoit foi 1904 stated that Mexico City and 
Toneon only were using electric liaction but that Guadalajara 
Monterrey Aguascalu ntc« Lagos Colima Vera Cruz and San Luis 
I-*otosi would soon be using it No official repoits ue available The 
telegraph lines had an aggregate length of 35 980 m at the end of 
1907 of which 33000 m belonged to the nation il government The 
President reports an addition oi 1626 m m 1908 Wireless tele 
graphy was repre^-ented in 1908 by a connexion between MazatlAn 
ancf IwOwer California which was in successful opeiation Telephone 
lines were in use m all the large citu s and in connexion with the large 
industn il entei prises and estates beside which the government had 
500 m of its own in 1908 

Commerce — In 1905 the mercantile marine of Mexico comprised 
only 32 steamers of 13 199 tons ind 29 sailing vessels of 8451 tons 
I he ocean carrying trade was ilmost wholly m the h inds of 
foreigneis, the government wisely refraining from an attempt to 
develop an occupation for which its citizens had no natuial aptitude 
The coistwise tridc is principally under the Mexican flag but the 
ste liners aie owned abroad An ofiicial piibUeition entitled 

Mexico Yesterday and To-day 1876 1904 '* states that while the 
number of steamers engaged in the foreign trade increased from 841 
to 969 in the 17 yeirs from 18&6 to 1903, the number of Mexican 
steamers decreased from 55 to 4 For the year 1906-1907 the entiles 
of vessels from foreign ports nninbcied 1697 of 3 282 125 tons and 
the clearances were 1669 of 3 257 932 tons Subventions are paid 
for regular steamship service at the principal por»^ the total expen- 
diture in 1907-1908 being £^2 876 These i)ori,s ''re well served by a 
large number of foreign steamship companies winch giye direct com- 
munication with the pnncipal ports of the United States huropie, 
and the west coast of South America and the initiation of a Jap me sc 
line in 1908 also bungs Mexico into diicct commume ition 
with the Far East The larger ports for foreign trade are Vera 
Cruz Tampico Progriso Carmen and Coatzxcoalcos on the Gulf 
coast and Guaymas La Paz MazatHn Manzanillo San I 31 as 
Acapulco and Salma Cruz on the Pacific coast Some of these — 
Vera Cruz Tampico C^atzacoalcos Salma Cruz Manzanillo and 
MazatlAn — ^have been greatly improved with cosDy port works 
Among the smaller ports some of which are open to foreign trade 
are Matamoros Tiixpan Alvarado TlacotAlpan Frontera Cam- 
peche and the islind of Mujeres (coast of YiicatAn) on the CTulf 
side and Ensenada Altata, Santa Rasalia and Soconuseo on the 
Pacific 

The foreign trade has shown a steady increase during the period 
of industrial development to which better means of transport have 
been an invaluable aid In igoG-1907 the imports were valued at 
$iii 234 968 U S gold, and the exports at $123512 969, of which 
very nearly one half consisted of precious metals According to an 
official report issued early m 1909 there had been a heavy decrease 
in both imports and exports the former being returned at $36 195,469 
and the latter at $54 300 896 for the six months ending tiic 31st of 
December 1908 Too rapid development and overtrading were given 
as reasons for this declme Import and export duties are levied, 
the former in many cases for the protection of national industries 
I he imports largely consist of railway matenal, industrial machinery, 
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cotton, woollen and linen textiles and yarns for national factories 
hardware furniture, building material, mining supplies drugs and 
chemicals wines and spirits wheat Indian corn, paper and milit iry 
supplies and equipment Ihe exports include gold siKer copper 
cottee, henequ4n or sisal ixtle and other fibres cabinet woods 
chicle, rubber and othei forest products hides and skins chickpeas 
tobacco and sugar 

Agriculture — Ihe agricultural resources of Mexico are large and 
unusually varied as they comprise some of the cereals and other 
food products of the temperate zone and most of the leading pro- 
ducts of the tropics Agiiculturc however received slight atten 
tion owing to the early development of the mining industius An 
indirect result of the industrial di vclopment of Mexico which began 
during the lOvSt quarter of the 19th centuiy has been an increased 
interest in agriculture and especially in undertakings requiring 
large investments of capital such as coffee sugar and rubber planta 
tions A large part of the country is too and for agiiculture and 
even with irngation the water supply is sufficient for only i small 
part of the dry area 1 his region has for the most pari a temperate 

climate and produces wheat barley Indian corn and forage crops 
bong droughts often destroy the wheat and Indian corn and com^icl 
their importation in large quantities to supply the people with food 
This uncertainty in the wheat crop extends to the southein limits ot 
the higher plateau, and is a senous obstacle to the inci cased pro 
duction of this cereal Indian corn also is a comparatively uncer 
tarn product on the plateau, and for the same reason As it is a 
staple food with the poorer classes the deficiency is made up through 
importation These drawbicks tend to restrict agriculture on the 
plateau to comparatively limited areas and the countiy people are 
in general extremely poor and bully nouiished A comparatively 
new product in this icgion is that of canaigie which is grown for the 
tannin found in its root It is a n itivc of the and regions and is now 
cultivated with success The district about Ibarras in southern 
Coahuila produces grapes which are principally used in the manii 
facturc of wine and brandy An impoi tant product of the plateau 
and of the open districts of the turras caluHtes, growing in the most 
and places is the nopal " or prickly pear cactus {Opuntia ficus 
indiLo) Its fruit called tun i ' by the natives is refreshing 
and wholesome and is a staple food in spite of its spiny covering 
In the tierras calientes of Mexico however better conditions prevail 
A fertile soil abund int rainfall and high tempciatures have coveicd 
these mountain slopes ind lowland plains with a wealth of vegetation 
I he problem for the igneultunst hcie is not irrigation but dr unage 
and keeping down spontineous growths In these regions sugar 
tobacco, indigo, cacao, rice, sweet potatoes, alfalfa, beans and 
cassiva irc pioduccd, and I idi in corn yields two and thiee crops a 
year bruits also arc plentiful both wild and cultivated Among 
them are the banana, plantain, turn, chili pepper, olive, coco nut, 
orange, kuKin, lime, mango, point gr mate pifia or pineapple 
(wild and ciiltiv itcd), fig, ahuacatl {Persea graiissima), ehmmoya 
{Anona thtrimoha) , papaya, gourd, melon, guava, ciiutla (nlum), 
and the sevcial zapote fruits, including chieo zapote from 

thi Achras which produces the e hid i " or chicle gum of 

commerce za])olc bianco '' from the Lasimiroa cduhs^ zapote 
bariacho (or imarillo ) from the Lucuma salici folia, zapotc- 

pricto (or negro ) fiom the Diospyios obtt 4 .st folia, anei ‘ zapote- 
mimcy The production of rubber is becoming an important 
industry, laigc plantatiems having been set with both Hevf’a ind 
Castilloa rubber trees lying between these two regions is the 
siibtreipical belt where coffee of an excellent qu ility is produced, 
and where cotton is cultivated Cotiee has become an impoitant 
article of ex|^K)rt, but cotton does nt)t yicltl enough for the domestic 
factories Better cultivation would probably increase the output 
and make it an article ol export A peculiar and highly preihtiblc 
branch of Mexican agriculture is the ciiltiv ition of the Agave for 
two widely dillerent purposes -one for its fibic, which is cxpoitcd, 
and the other for its sap, which is manufactured into intoxicitmg 
liquois called “ pulejue ' and mescal" In Yucatdn immense 
plantations of the Agave rxgida var clongata an cullivatcd from 
which large quantities of heneq 11611 " or sisil, as the fibre is 
called, are exported It is produced on light shallow soils overlying 
calcxireous rock It is also cultivated in Campeche and Chiapas 
Ihe pulque industry is located on the plateau suirounding the city 
of Mexico, the most productive district being the high, sandy, and 
plain of Apam, in the state of Hidalgo, where the maguey ' (Agaie 
americana) finds favour ible conditions for its growth- a diy cal 
careoiis surface with moisture sulhciently near to be reached by its 
roots Its cultivation is the chief industry of the states of Mexico, 
Hidalgo, Puebla and llaxcila Of the 208 plantations m the 
state of Hidalgo in 1897, 129 were devoted to maguev The plant 
is propagated from suckeis and requires very little attention after 
transplanting to the field where it is to remain, but it takes six to 
pight years to mature and then vields an average of ten gallons of 
sap during a period of four or five months, after which it dies 
Pulque IS the fermented drink made from this sap mescal " 
IS the distilled spirit made from the leaves and roots of the plant 
1 here are other agaves used both in the production of dnnks and 
fibres, but they are not cultivatecl The " ixtle fibres shipped 
from Tampico and Chiapas arc ill obtained from the agaves and 
yuccas found growing wild 
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The natural and forest products of Mexico include the agave and 
yucca (ixtle) fibres already mentioned the ccib6n ' fibre derived 
from the silk cotton tree (Bombax pentandria) rubber and vanilla 
in addition to the cultivated products, pilm oil cistoi beans 
gingir, chicle the gum extracted fiom the clfico zapote " tree 
(Achras sapola) logw'ood and othei dye woods mahogany, rose- 
wood, ebony, cedar and other valuable woods, I'lsrilote ' or 
divi divi jalap root {I poniaca) sarsapaiilK (^milax) nuts and 
fruits 

Stock raising dates from the earliest Spanish settlements m Mexico 
and received no slight encouragement fiom the mothei countiy 
For this reason much importance his always been attached to th^ 
industiy, anil stock raising of some sort is to be found in every 
state ol the republic, though not always to a great extent The 
Spaniirds found no indigenous domestic inimals in the countiy, 
and introduced their own horses, cittle, sheej) and swine From 
these are eicsccndcel the herds and flocks of to day with no admix 
turc of new blood until towird the end of the 19th ccntuiy Ihc 
horses and cattle are of a degeiieiatc type smill, ungainly and 
mured to neglect and hare! usagt Ihe horse is chiefly used for 
saddle puiposcs and is not uared in large numbers 1 hi mule is 
more generally used m cveiy jnrt of the country, bung h irdier 
more intelligent and better adapted for service as a drift and pack 
animal Ihe transport ed meichandise and produce was wholly 
by means of jiack animals befeirc the advent of railways, and is 
still the common means of transpoit away from the railway lines 
Tor this purpose the sure footed mule is invaluable In some dis 
tnets, howevei, oxen and ox carts art etnployed cspeei illy in the 
southern states, and alw lys in the open level country T he varying 
climatic conditions of Mexico have produced breeds of cattle that 
have not only departed from tlic original Spnnish type, but likewise 
jircsent stnkingly different characteristics among themselves 
Ihose of the northern plat'^aii irc small, hardy mil long lived, 
being brid on extensive ringcs in a cooler atmosphere, and accus 
tomed to long journeys in search of water ind pastiiie In the 
south they art larger and better nourished, owing to the permanent 
character of the pistuiage, but ire less vigorous because of the heat 
and insect plagues In Yucatan the open plains rich pasture, and 
comparative freedom from moist hi it, insects snd vamjiire bats, 
have been p irticularly favouiable to cattle raising, and the animals 
irc gcneially rated among tlic best in Mexico Notwithstanding 
the frequency of long, destructive dioughts, cattle-iaising is a pre- 
firred industry among the lindowneis of the northern slates, and 
(spceiilly near the \mciican frontier Almost total losses are 
liequently experienced but the profits of a favourable v<*ir are so 
gieat that losses seldom deter ranchers from trying again In the 
sicira regions of western Chihuahua inel Duiango Nuevo 1 e6n 
Coahuila Aguascalicntes San Luis Potosf mil the plateau states 
farther south the rainfall is more abundant and the conditions more 
fivourable Ihe largest herds ire to be found m Chihuahua and 
Durango Above 5000 ft the wild pastuiage is short tender and 
leproduces itself annually It is exceptionally nutritious but it 
disappi xrs altogether in the dry st ison because of ils short roots 
The lowl mil pastuie from 2000 to 5000 tt is composid of more 
vigorous vrasscs with an undergiowth of an exceptionally succulent 
chaiacter Ihc stock riiser on the border pastures his herds on the 
uplands during the rainy season and on the lower pastures during 
the remainder of the year Next in importance is the breeding of 
sheip which is largely confined to the cooler sierra districts They 
are commonly of the Spanish merino breed and suffer in many 
localities on account of insulluient pastuiage Some attention is 
given to the breeding of goats because of the local demand for their 
skins but the industry is appirently stationary The raising of 
swine however is inircasing In the last decade of the 19th cen 
lury the capit il invested in these live stock industries was estimated 
(by Bancroft) to exceed $700 000 000 but an official return of the 
^oth of June 1902 gave an aggregate valuation of only $120 523 158 
(Mexican) or about 2 052 316 Accoi ding to this rcpoit which is 
not strictly trustworthv thcie were in the republic 5 142 457 cattle, 
859217 horses 334435 mules 287991 asses, 3 424 4J0 sheep, 
4 20O 01 1 go its and oio 1 J9 swine T wo years lati r home consump- 
tion returns noted the slaughter of 958058 cattle (129938 in the 
1 eileral District) 561 982 sheep 992 2O3 goats and 887 i jo hogs — 
the last item being larger than the census return of 1902 The 
greater part is consumed in the country but there is a considerable 
export of cattle to the Hnitcd States Cuba and Central America 
and of hides and skins to the United States and Europe A few 
mules are sent to Central America but the home demanel usually 
exceeds the supply 

Other Industries — There are no fisheries of importance except the 
pearl fisheries on the ea‘ ti rn coast of I ower California and the 
tortoise fisheries on the coists of Campeche Yucatdn and some of 
the states facing the Pacific The pearl fishciies have been worked 
since the arrival of the Spaniards and were once very productive 
notwithstanding the primitive methods employed Since the closing 
years of the last century pearl fishmg in tne Gulf of California has 
been carried on with moaern appliances and better lesults by an 
English comp my under a concession from th'' government Mother 
of pearl or abalone and other shells are also found and with sponges 
ire exported Fishing for the tortoiseshell turtle gives employment 
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to a large number of natives in the season, and considerable Quan- 
tities of the shell are exported Other industries of a desultory 
character include the collection of archil or Spanish moss on the 
western side of the Californian peninsula hunting herons for their 
plumes and alligators for their skins honey extraction (commonly 
wild honey) and the gathering of cochineal and ni m insects 1 he 
cochineal insect w is once an important commercial product but the 
industry has fallen into decay I he ni in ' (also known as axe " ) 
IS a small scale insect belonging to the genus Coccus, found in 
\ucatAn Oaxaca Vera Cru/ Michoac in and other southern stati s 
where it inhabits the spondia trees and produces a grtisy substance 
called * 111 inea, ' which is much used by the natives as a varnish, 
especially for domestic utensils \s it resists lire as well as i\ater 
Mining — The best known and most productive of the industries 
of Mexico is that of mining it was the ehiel object of Spanish ex- 
ploration, and the principal occupation of European residents and 
capital during three centuries ox Spanisli rule Agrieultuial and 
pastoral industries gradually gained footholds here and thcie and 
in lime became important but mining continued far m idvancc 
until near the end of the 19th century Mines of some description 
are to be found in aO of the 31 states and territoiies uid of these the 
great majority yield silver ii^eeordmg to the olhci il records there 
were registered m bejiteinber 190O 19 1 mining propci ties of u Inch 

very nearly live sixtlis weie elesciibed as proelneing silver either 
by itself or in combination with other metals 1 he piopertics were 
classeel as 1572 gold 54O1 silver, 970 coppci, 383 non 151 meicury 
94 lead 8e> sulphur 52 intimony 49 zinc, 40 tin 2t opals 9 man 
ganese 6 ‘sil gema ' 5 tourm ihncs i bismuth and i turejuoise - 
the remainder being vaiious combinaiions of these nuncials Ihe 
absence of coal from this list is due to the cireumstanec tbit coal 
mines were it th it time consideitd is private projieity and were 
not registered under ihe general mining laws A eoinparison with 
1888-1889 when 8970 propeities were rcgisteicd will show how 
rapidly the mming industries have been developed during that 
peiiod Besides the above, the mineral resources of Mexico include 
toal petroleum asphalt platinum giaphite, soda and maible in 
190b the productive mines numbered 178(1, of which 491 were in 
bonon, 282 m Chihuahua, 211 in Duiango itj in O ivaca and 10, 
in Nuevo Le6n (aild is found in Chihuahui Durango, Guan i 
juato, Guerrero Jalisco Mexico Moiclos O ix lea 1 uebla Smiloi 
bonora, Veil Giuz, /acat( eas, and to a limited extent in otlw i 
states, silver m every state ind terntoiy except Campeche Chiapas 
Tabasco, flaxeala ami the VueatAn peninsuli, copper m lewei 
CfUifoinia Guanajuato CfUeiicio Jalisco Michoacan bonoi i 
i imaulipas and some other states, meicury chieily in (»uanajuito 
Guerrero San Luis Potosl Veil Ciuz anel Zacatecas, tin in Guani 
juato, coal petroleum and asplialt in 20 states, but chiefly m 
Giahuila Ilielalgo Miehoacdn Oax lea, Puebla Sonora Taoioeo, 
Taiuaulipas ind VciaCruz, non in Duiango Hidalgo Oaxaciand 
other states, and lead m llidilgo 

siKei proelueing districts Ihc most cclcbr itcd iron deposit is that 
of the Cerro del Mcieado in the outskuts of the city of Durango 
— a mountain 0 jo ft in lieight 1100 in breidth and 4800 in length 
leputcd to be almost a solid m iss of iron I arge masses of the met il 
are also saitl to exist in the sieiias of Lowei C vhfornia The prin 
cipil coalliclds that have been develupeel are in the vicinity of 
babinas Coahuila They hive been opened up by American e ipi 
talists and the coal is used on the railways passing throUt^h that 
region Mexican coal is of a low gr idc- -similai to that found in 
1 ex is but as an official geological lepeirl of 1908 estimates the supply 
in sight at 300 oe)o 000 tons its industn il value to the country cannot 
be considered infeiior to that of the piceious metals The same is 
true of the petroleum deposits m T imaulipas near Tampico and in 
southern Vera Cruz An investigation by the U b Cjcologieal burvey 
m 1909 finds that the crude Mexican oils are of low giaele but thit 
while not equal to those found in the upper Mississippi basin for 
refining purposes, they furnish an excellent fuel for r iil way engines 
and other industrial purposes Many of the Mexican railways 
are using these fuel oils, which «irc superseding imported coal In 
1909 a well w IS opcneel m the southern oilfields whose yield was 
equal to the best Amenean product 

Manufactures — Although ^lexico is usually described as a non- 
manufactunng country its industnal development imdci President 
Porfino Diaz will wairant some modification of tlus clniacb nzalion 
Manufacturing foi international trade has not been and may never 
be leached, but the mdustiy cert iinly has reached the stage of meet- 
ing a great part of the home demand for manufxctured goods, where 
the raw material can be produced in tlio countiy There were of 
course some crude industries m existence before the arnval of the 
Spaniards, such as weaving and dyeing of fabrics made from various 
fibres and making carthenwart utensils, images, &c Ihc Spaniards 
introduced thtir own industries including sugar making, weaving, 
tanning, and leather and metal working, some of which still exist 
The early methods of making cane sugar, clarified with clay and dried 
in corneal moulds, are to be found all over Mexico, and the annual 
output of this brown or muscovado sugar (called “ panda by the 
natives) is still very large The sugar crop of 1907-1908 was 
reported as 123,285 metric tons, in addition to which the molasses 
output was estimated at 70,947 5 metnc tons, and panela ” at 
^,000 tons Other estimates make the ‘ panela output much 


larger, the product bemg largely consumed in the rural districts 
and never appearing in the larger markets Ihe estimated number 
of sugar mills m 1904 was about 2000, of which only about 300 
were important for size and equipment Merino sheep were intro- 
duced in 1541 and woollen manufactures date from that time Large 
factories are now to be found in all parts of Mexico and good ind 
‘serviceable grades of broadcloths, cassimens, blmkcts and other 
fabrics are turned out There is also a consideiablc quantity ot 
caqietmg, underwear and hosiery manufactured An important 
branch of this indu try is the manufacture of zarapes ' (called 

ponchos ** in other paits of bjiamsh America) -a blanket slit m 
the centic for the heail to piss through, and worn in place of a coat 
by mtn of the lower classes The most impoitant textile industiy 
IS cotton manufacture, which has betorae a highly successful fcatuie 
in the industnal life of the republic There were 146 factoiics 
m 1005 of which 19 were idle, and these were distributed over a very 
large part of the eountiy About one half the raw cotton con 
sumtd was produced m Mexico, and the balance imjKirted in fibre 
or as yarn Ihc industry 13 protected by a high tariff, as is also 
the pioduetion of raw cotton, and fuither encouragement is offered 
through a remission of internal revenue taxes where Mexican f ibrics 
are exported for foreign eonsumptu^n 1 he cotton factoncs of 1905 
were equipped with 22,021 looms having (>78,0^8 spmdlcs, and with 
38 stamping machines, employed 3o,it>2 ojierativcs, and turned out 
1 1.731, ^38 pieces of cloth Statistical returns, however, aie some- 
what incomplete and conflicting, and cannot be used with confidence 
Coarse fabrics chiefly are manufactured, but the product also com 
pn es j Cl calcs, line c ilicoes, ginghams, shirtings, towellings, sheetings 
and other kinds of goods Gonsnle r ible attention is given to the 
manufacture of re bozos, ' the long shawls worn by women 
Another vciy impoitant manufacturing inelustiy is that of tobacco, 
the consumption of its vaiious products being laige among all classes 
e)f the jiupulation Iheic were 4C)7 tobaeee) facte^rics lejiorted in 
lejos to be engaged in the manuf ictiire of cigars, cheroots, cig«irettes, 
snulf and cut teibaccos foi the jupe Ihe number of fae tones 
repoiteel for 1899 w\s 7j j, but is the consumption eif leaf tobacco 
increased from 5, 54b, (>77 to 8,587,^5(1 kflognmmes it may be 
assumed that the dceiea'-e in factories is due tei the ibsoiption or 
disappearance of the smill sheips using old fvshioned methods 
Other important m inufae tones are flour nulls, of whu h there W( rc 
over 500 m 1904 iron and steel works, of wliieh Iheie are 7 large 
cstabhshnu nts mcluding the immense jilaiit it Monterrey, 90 
smelters for the icduetion of pienous metaL, t inncncs jiottenes, 
ind factories for the miniifactuie of hats, paper, linen h immocks, 
harness and saddles, matches, explosives, aeiated w iters, soap, 
funiitun , chocolate and sweetmeats Iheie aie aI.o a laigt number 
of dislilk nes, breweius, and establishments for the nianufnetiuc of 
'pulque," mescal, and imit ition or couiiteifi ited liquors In 
aefdition to these are the many small domestic industries, such as ihe 
making of stiaw hats, mats, baskets, pottery, ropes and rough 
textiles The policy of the Mexican government is to encourage 
national manufactuics, and protective duties aie levied for that 
purpose Other favours include exemption fiom taxation ind 
exemption from impoit duties on machinery and raw materials 
These inducements have attracted large sums of foreign capital 
and have brought into the country large numbers ot skilled 
operatives, especially m the cotton, iron and steel, and smelting 
industries 

ConUiluiion — Under tht Constitution of the 5th of February 
1857, subsequently modified in many important particulars, 
the government of Mexico is described as a federation of free 
and sovereign states invested with reprc'senlativ^e and demoeratir 
institutions Practically it is a Federal Republic with central- 
ized exec utiv^e powers Its political divisions consist of 27 states 
(originally ic?) having independent local governments, 3 terri- 
tories and T federal district m which the national capital stands^ 
The central government consists of three co-ordinate branches — 
executive, legisKUve and judicial ^ — each nominally independent 
of the other The executive branch consists of a president and 
vice-president, assisted by a cabinet of 8 secretaries of state 
(f) fc^reign affairs, (2) interior, (3J justice, (4) public instruction 
and fine arts, (5) fomento, colonization and industry, (6) com- 
munications and public works, (7) finance and public credit, 
(8) war and marine The president and vice-president are 
elected indirectly through an elec toral college chosen by popular 
vote, and serve for a period of six years (the term was four years 
previous to 1904), the vice-president succeeding to the office m 
case of the death or permanent disability of the president 
The office of vie e-presidcnt was created on the 6th of May 1904, 
and that official serves as president of the senate A constitu- 
tional amendment of 1890 permits the re-election of the president 
without limit, the original clause prohibiting such a re-election^ 
A candidate for the presidenc y must be a native-born Mexibfen 
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citizen in the full exercise of his political rights, 35 years of age, 
not an ecclesiastic, and a resident of the republic at the time of 
the election Although the authority of the president is care- 
fully defined and limited by the Constitution, the exercise of 
dictatorial powers has been so common that the executive mav 
be considered practically supreme and irresponsible Previous 
to the presidency of General Porlirio Diaz in 1877 political 
disorders and c hinges in gc;vernmcnt were frequent 

Ihe legislative branch of government consists of a Congress 
of two (hambers — a senate and a chember of deputies Two 
ordinary congressional sessions are held each year -April i to 
May 31 and September 16 to December 15 -and a perma- 
nent committee of 29 members (14 senators and 15 deputies) 
sits during rec ess, with the power to ( onfirm c xecutivc appoint- 
ments, to give assent to a mobilization of the national guard, 
to convene extra legislative sessions, to administer oaths, and 
to report at the next session on matters requiring congressional 
action The senate is composed of 56 members— or two from 
each state and from the federal district — who are elected by 
popular vote for a term of four years, onc-half the number 
retiring every two years A senator must be not under 30 years 
of age, a Mcxuxn (itizen in the full enjoyment of his rights, 
a resident of the state he represents, and not an c<clesnstH 
Ihe chamber of deputies is composed of popuhr representatives, 
in the proportion of one deputy for each 40,000 inhabitants or 
frarticjn over 20,000, who are elected for a term of two yeirs 
A deputy must be not le,ss than 25 years of age, other cjualifica- 
tions being the s xmc as those for a sc nalor 1 he sal u y for cither 
senator or deputy is ^3000 and that of the president ‘150,000 
federal olhciils xnd ecclesiastics are ineligible for election to 
either chamber 

Mexican citizenship includes all persons born of Mexican 
parents, all naturalize d aliens, and all foreigners owning re il 
estate m the republic or having children by Mexuan mothers 
unless lormal dccl iration is made of an intention to retain the 
citizenship of anothoi country In some cases exemptmns 
are granted from specified taxes and military duties, otherwise 
naturalized citizc ns are treated the same as native-born Aliens 
are granted the civil rights enjoyed by Mexicans, but the 
government reserves the right to expel those guilty of pernicious 
conduct Suffrage is extended to all Mexican citizens who 
possess honest meins of livelihood, the age limit being 18 for 
the married and 21 for the unmarried 

ihe judicial branch of the government consists of a supreme 
court of justice, three circuit courts, ind 32 district courts The 
supreme couit is composed of ii “ mimstros ” or justices, four 
alternates, a “ fiscal or public prosecutor and the attorney - 
general — all elected by popular vote for a term of six years 
It has jurisdiction in cases arising from the en fore ernent of 
the federal laws, except cases in\olving private interests, in 
admiralty cases, in cases where the republic is a party, in those 
betwee n two or more states, or betwee n a state and tlic citizens 
of another state, in those originating in treaties with foreign 
states, and in those aflecting diplomatic and consular officials 
There are likewise supreme and inferior courts in most of the 
states, governed by the civil and criminal codes in force in the 
federal district The territories are governed by federal laws 
Ihe department of justice has oversight in matters relating to 
the enforcement of the federal laws and the administration of 
justice through minor courts The polu e service is lK)th muni- 
cipal and federal in character In some states a local police 
service is maintained, but in most states the federal government 
maintains a very efficient force of mounted rurales 

The states are organized very much like the federal govern- 
ment, each with its own governor, legislature, laws and judiciary 
Elections are generally indirect, like those for the national 
executive, and official terms correspond closely to those of 
similar offices m the national organization The state is nomi- 
nally sovereign within its own boundaries, and the authority of 
Its officers and courts m local questions is supreme except m cases 
where federal intervention or supervision is provided for by the 
federal constitution Ihe larger political divisions of the state 


(parHdos, dtstntosy &c ) are governed b\ a ‘jefe polxttcOy or prefect 
and the smaller by a municipal council callecl an ayuntamiento 
Defence — Ihc Mtxican army consisted m 1908 of 2474 officcis 
and 24,132 imn, organized on modern lines, and commanded by 
a general stall at the capital Ihcrc were 30 battalions of infantry 
ind 4 battalions cidres xvith an eflftclive strength of 730 officers 
and 14898 men 14 regiinc nls of eevahy and \ rcgimmlal c^clrcs 
with 493 ofheeis end C>o->8 men 2 regiments and 3 eidns of held 
artillery one regiment and one eedre each of horse and mountain 
aitillery, 4 sections of garrison artilhiy and one mitrullcust eom 
pany, in all 1^7 officers ami 1647 nun and the remainder divided 
uuong other services Administration ind headc|uartc rs stiffs 
computed 885 otfieers and 531 men this foicc rcpitsenled the 
peice footing of the army which is recruited in yyart by volimtarv 
inhsiimnts and in part by a form of eonseription tint might be 
edled impresbincnt Mauser rifles (i9c>i model) and cirbincs ue 
used by tlie infantry ami cavalry, and Schmider Canct quick-finng 
guns by the field and horse artilleiy The nominal war strength 
of the airay is rated at 2510 othccis and 81,984 men Factories for 
urns and amniumlion hav c been c st iblishcd \v ith mode i n machinery 
and uniforms and other equipment ire made m the countiy The 
militaiy school in the capital occupies a part of the histone castle 
of Chapultepoc ind has been thoiouglily reorginized on modern 
lines I here is also an artilleiy school at Ycia Cruz and suboidmate 
schools m othci ports of the republic The national guard, to which 
reterence is sometimes made has no effective organization 

Mexico may be said to h we no n ivy, the tc n small vessels in com 
mission m igo8 hardly meriting such a desigiiition Iherc weic 2 
old desjiitch boats and 2 old unaimouied giiiibeiats i steel training 
cruiser the Zaiagoza, and 5 sm ill modern gunboats The pci 
soimel consisted of iq8 officers and 9C)5 nun Six new cruisers weie 
projected, but the lepublic has no pressing need of a. navy Small 
n i\ il schools are mamt lined at C impeehe ind Ma/alFm 

bcluiation -1 diication in Mexico mav be sud to have entered 
upon a progiessivc phase The institutions founded by the Span 
lards were wholly under eech siistical eoiitiol Ihe first college in 
Mexuo was founded during the adininistrition of Viceroy Mendoza 
(1535-1550), but it taught veiy little beyond Litin, ihcturic, grim 
niii and theology llu university of Mexico, plumed by Mendo/ i 
ind founded on the 21st of September 1551, ^vas form dly opened 
on the 25th of January 155J, with fieultus of law philosophy and 
theology Practically nothing was done lor the nafiv es lieyoml oral 
insti action in the catechism Ihe university of Mexico icccivid 
much support freim both church and state but it never gained 
a position comp irable to the universities of South \merica - Cor 
doba, Lima (San Mu cos) and Bogoti The overthiow of Spamsh 
rule in Mexico was the beginning of a new period, and efforts were 
made to introduce educational reforms but tlie colonists ind ccclesi 
astics were still governed by their Icais and oiejudiees ind little was 
accomjflished In 1833 the umvcrsitv eif Mexico suspended work 
and in i8()5 passed out of existence iltogether In 1857 the adop 
tion e)f a more liber il and demociatie constitution invcel the way for 
a new period in the eclucalional histoiy of the country Its realj7a 
tion was delayed by the wars tliat elcvastateel the country down 
to the overthrow of Maximih iii, but the leaven was it work, 
and with the return of peace a muked meie^se in the number of 
piimaiy and second iry seiuiols vv is noted Colleges of law, medi 
cine and engineering were created in Mexico City in 18(15 in place 
of the okl univcisity and were successful irom the beginning 
Professional schools were also established m several of the moie 
important provincial cajutals, and everywhere increasing interest 
m education il matters was apparent Ihc best pre>ot of this was 
to be found in the development ol the primal y schools of which there 
were 822 (j in 187 j, with an attendance ol 3(^0,000 jiupils Of these 
O03 were suppoilejel by the national government, 52 fo by mnnicipali 
ties, 22(>o by private enterpiise 117 by the Catholic church, and the 
rem under by Protestant denominations Handsome schools were 
built m the cities and larger towns, and schools were opened m ill 
tlic villages and hamlets In some parts the natives made most 
creditable progress in all branches of learning T his w is especially 
tiue e)f the Mixtecos and / apotec is of Oax le i, fiom whom have come 
some of the leading men of the repubhe The national school 
laws now m force had their origin m the recommendations made by 
a national congress of public education convened on the ist of 
December 1889, and again on the xst of December 1890 The first 
reisult was a law regulating free and compulsoiy education in 
the federal district and nation il tciritones, which came into 
effect on the 17th of J uiuary 1892 From 1822 to this time the 
government primary schools had been under the supervision of the 
^mipafiia I ancastenana, but they were now placed under charge of 
the Department of Public Lelucation On the 19th of May 1896 
a gcneril public education law was promulgated, which proviekd 
further regulations for the public schools, and outlined a com- 
prehensive system Compulsory attendance had been adopted 
in 1888, but did not come into effect until after the enactment 
of the law of i8gb It provides for uniform free and non-sectarian 
primary instruction, and compulsory attendance for childnn of 6 
to 12 years of ago Preparatory courses for professional training m 
the government schools were also made free and secular As the 
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states have control of the schools withm then own boundaries 
there was at hist a great lack of unifonnity, but the national system 
IS being generally adopted In the official report for 1904 the num 
ber of public schools exclusive of infant schools, was returned at 
9194 (against 584J in 1874), with an enrolment of 620476 Of 
these 6488 were supported by the national and state governments 
and 2706 by the municip ilities Ihe private, leligious and associa- 
tion schools numbered 2281 with 135 838 pupils For secondary 
instruetion the national and state schools numbered 36 with 4642 
pupils and for professional instruction O5 with 9018 students of 
whom 3790 were women Normal schools for the training of teachers 
ire also maintained at public expense and are caving good results 
13 csidcs these, the government maintains schools of law medicine 
igriculture and veterinary practice, engincciing mining commerce 
ind administration music and line ait') There is also a mechanics' 
training school (ar^es y ofictos) for men and a similar school for 
women schools for the blind and for dc i,f mutes reform schools 
and garrison schools for soldieis Tally estimates were that 
90% of the population were illiterate In 1895 percentage was 
reduced to about 84 % and the work of the schools is slowly cutting it 
down Mention must be made of the National Library in Mexico 
City with about 225 000 volumes, and 1 38 public libraries (in 1904) 
in other parts of the republic 34 museums for scientific, educational 
and art purposes and ii meteorological observatories Newspapers 
and periodicals whose educational vilue varus widely numbered 
159 m 1904 of which 2139 were in Spanish and 12 in English 
Reh^ton — The people of Mexico are almost wholly of the Romm 
Catholic faith the census of 1900 returning 13 5^3 013 communieaiiLs 
of that Church 51 795 Protestants (in great pirt forcigneis) 3811 of 
other faiths and 18 O40 of no faith The constitution of 1857 gmnis 
toleration to all religions and since 1868 several Protestant denomi 
nations have established missions in the towns but their numbers 
are still eompaiati\ely small Ihc Roman Catholic religion was 
enforced at the time of the conquest but a large pciccntage 01 the 
natives may still be considcicd semi pagan the gods of their ances 
tors being worshipped in secret mcl the ^orms and tenets of the 
dominant faith which they but f untly cumprelicnd being largely 
adulteiated with superstitions and practices of pigan origin The 
Church hierarchy consists of 3 archbishops and 23 suffragan bishops 
It dates from the ci cation of the bishopric of Mexico in 1530 with 
1 r ly Juan de 7 umlri iga as bishop although two previous creations 
had been proclaimed at Rome that of \ucvtdn m 1518 ind Puebla 
in 1525 in 1545 the bishupiic of Mexico was elevated to an arch 
bishopric which in 1863 w is divided into three archdioceses Mexico 
Michoacdn and Guadalajari An Inquisition tribunal was estab- 

lished in the cipital in 1571 and in 1574 its first auto-da fi was 
celebrated with the buining of twenty one pestilent Lutherans 
The Inquisition was active in Mexico during two and a half centuries 
and was finally suppressed on the 31st of May 1820 The great power 
exeieiscd by the Roman Catholic Church dunng the colonial period 
en iblcd it not only to mould the spiritual belief of the whole people 
but also to control their education tax their industries and shape 
the political policies governing their daily life In this way it ac 
quired gicat weilth becoming the owner of extensive estates in 
every part of the country and of highly pioductive propel ties in the 
towns It was said in 1859 that the Church owned one third of 
the real and personal property of the lepabhe The reform laws of 
that year nitionalized its property abolished its numerous orders 
and institutions and deprived it of state support and of all participa- 
tion in political affai s Subsequent UgisUtion removed clerical 
influence from public instruction made marriage a civil ceremony 
and closed all conventual establishments 1 he Church still exercises 
a boundless influence over the Me\ic in lower classes and is the most 
influential organization in the republic 

rtnance —The national revenues are derived from import and 
export duties port dues and other taxes levied on foreign commerce, 
from excise ami stamp taxes ami other charges upon internal business 
transaetuins, from direct taxes levied in the federal district and 
national temtones, covtiing i land tax in rural districts a house 
tax in the city, commercial and professional licences water rites 
and sundry 1 ixes on bread, pulque \ chicles siloons theatres tVe , 
from probate dms and registry fees, fiom a surcharge on all ta'* cs 
hvietl by the stihs called tne " fedeial contribution" which is 
piul in federal revenue stamps, from post ind telegraph receipts, 
and from some minor sources of income J he most fruitful revenue 
is the duty on impoits which is sometimes used for the protection 
of national industries and which yields from 40 to 45 % ot the total 
receipts The excise taxes in 1905 weie levied on tobacco, alcohol 
ind alcoholic beverages and on cotton goods Mining taxes which 
are subject to periodic changes consist of an initial or registry tax 
on the claim {prrtenencta) an annual or rental tax on each claim, 
and a tax of 3} % (190O on the export of unrefined gold and silver, 

" % Ah partially refined ores and i J % on pure silver The expen- 
are chiefly for the services of the public debt military 
fe,^ipublic works and internal affairs (Department of the 
^oi) ’^The public debt service alone required $26201873 
^ ! 620 187) in 1908 

lor the fiscal year 1906-1907 the revenue produced a total of 
ii/j 286 122 pesos (dollars) or approximately £11 428612 and the 
ex^nditure was 85 076,641 pesos or The estimates for 


1908-1909 show a marked decline owing to the commercial depies- 
sion the revenue being computed at 103,385,000 pesos and the ex- 
penditure at 10^3 203,830 pesos Of the former 46 500,000 pesos 
*<re credited to import duties 31 930,000 pesos to stimps, excise 
taxes &c , 10930000 pesos to direct taxes and the balance to 
vaiious sources Owing to the ciicumstance that the great 
niajoiity of the Mexican people own no property, carry on no 
industry, and are not even to be considered regular productive 
labourers, the revenues are small m relation to the population and are 
comparatively inelastic 

Ihe revenues and expenditures of the states and municipalities 
in 1904 the latest date av iilablc aggregated as follows — 


States 

Municipalities 


Revenue 
24 519 926 pesos 

141605,022 , 


Expenditure 
23 557 968 pesos 
14 160 132 ,, 


The taxes cover a great variety of occupations and property, often 
to a minute and vexati ms degree, and the expenditure includes the 
expenses of local administration schools police streets and other 
objects of purely local interest 

flic public indebtedness of Mexico includes a foreign debt payable 
in gold, an internal debt payable m silver, ind a floating debt 
covering unpaid balances on <u)propnations, unpaid interest, and 
other cretlits and obligations The paper money issues are by banks 
and not by the government, and the national treasury keeps no cash 
in its vaults and has no sinking funds to offset this indebtedness 
ihe foicign debt dates from 1825, when /lo, 000, 000 were borrowe<l 
in London through two loans Interest defaults led to a conversio i 
of the debt m 1851, the inlcicst rate being reduced from 5% to 3% 

I iirther defaults followed and in 1888 another adjustment was made 
by the issue of 6 % gold-bcanng bonds from this time the 
Mexican goveinment has met its obligations promptly, in conse- 
quence of which its credit is rated high intl its bonds have even been 
(juoted at a premium In 1899 the government placid a loan of 
£22,yoo,ooo m Tiirope at 5% for the conversion of its 6% bonds, 
sceuiing it by the hypothecation of 62 % ot its import and export 
(iutics Fuither loans have eonsidciably mereascci the debt since 
then, but it IS still within the normal resources of the country 
\ccording to Mafias Romero (Mexico and the United States, 1898) 
a new tyjie of indebtedness was inaugurated in 1850, in the shape of 
an internal debt payable in silver Othci loans and obligations con- 
tracted during periods of disorder were afterwards consolidated 
under this type, and later on unpiid railway subsidies were also 
included The rate of interest is from 3% to 5%, and both prin- 
cipal and interest are jiayable in silver The lapid development 
of lailway construction has largely mereascd this part of the public 
debt, the revenues of the country being msulficicnt to meet the sub- 
sidy obligations, but as the railways arc built for the development 
of valuable resources and the opening of needed trade communica- 
tions, the increase has occasioned no loss of credit At the end of 
1908 the total public indebtedness of the republic was — 

Foreign, or gold debt, including 
City of Mexico loan 

Internal, or silver debt 1130,892,100 

Floating debt 860,495 


;i3o,927,348 


lotal 


5:131 ,752,595 or £ 1 3,175,259 

£44,102,607 


The fibcal or tax valuation of propcity throughout the republic 
m 190 j was computed to be - the fiscal value being two-tmrds of 
the real value - 


Urban 

Rural 

Federal District 
lotal 


$312 950,983 
488,i82,(X)q 

252,716,454 

$1,053,849,446 


Previous to 1905 all monetary transactions in Mexico were based 
in practice on a fluctuating silver standard and free coinage By a 
law of the 9th of December 1904 promulgitcd by an executive 
decree of the 25th of Maich 1905, the gold standard was adopted, 
and the silver pe^o, 9027 fine and containing 24 438 grammes of 
pure silver, was made the monetary unit with a valuation of 75 
grammes of gold At ihe same time the free coinage of silver w is 
suspencEd, the government reserving to itself the sole privilege of 
coining money Ihc coinage of Mexico, now concentrated at the 
mint in the capitxl (all others having been closed) is based (since 
November 28 1867) on the decimal system — the pe^o being divided 
into 100 centavos — and consists of gold, silver, nickel and bronze 
coins, whose weight and "linencss are dctei mined by the monetary 
law of 1904 The coins minted under this law arc — 

Gold 10 pesos, 900 fine, weighing 8 333} grammes 
$ pesos „ „ „ 41161 

(the first called a htdal^o and the second i 
medio hidalgo) 
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Silver 


Nickel 

Bron/f 


I pesoy 9027 fine, containing 24 438 grammes 
of pure silver, 

50 centavoSy 800 tme, 


I and 2 cental os 95 parts copper, 4 tin, i zinc 


Provisions are also made for continuing the coinage of ‘ trade 
dollars for export, which have a wide circulation in the Orient 
but are not cuirent at home fractional silver com is not legal 
tender above 20 pesoby and bionze and nickel coins not above i pesoy 
but the government maintains conversion othces where such coins 
can be converted into silver pesos without loss The amount of 
gold in circulation is small, the bank notes convertible into gold 
taking its place Foreign coins are permitted to circulate in the 
republic 

There were 34 chartend banks in Mexico in 1908, of which ig 
tnjeiycd the pnviltge of issuing bank-notes the total note circulation 
on the 31st of December 190O was 97 787 878 pesos Iheso note 
issues are everywhere current at lull nominal value, being secured 
under the provisions of the nation il banking law of 1 890 by mt tallic 
reserves The notes are not leg il tendtr, and it is foibidtlen to 
count them as ' cash on hand m bank returns, but ample safe 
guards both as to issue and redemption inspire full confidence in 
tlieir emiiloyment as a substitute for gold Kcstrietioiis on specula 
tive opcritions in real estate and on the use of hypothecated and 
discounted p i])Ci as se cuiity for other transactions, together with the 
public ition of detailf d monthly balance sheets have kept these banks 
free from unsound methods, and their record thus far (1909) has been 
conspiruiiusly good Mortgage and loan banks have also be en estab 
lished m accordance with tlie law of 189b, and aie subject to official 
suiiervision Private bulks are numcious, but foreign banks are 
not encouraged to open agencies The use of cheques is veiy limited 
because of the stamj) tax 

Weights and Measures — Mexico adopted the metric system m 
1862, and it is used m all official tians letioiis, lind meisuicments, 
railway calcul itions ind public school woik Ihc old Spanish 
weights and measures modified in many jiarticulirs continued in 
pnvate use howevci and in 1895 it bee^imc necessary to declare 
the metric system the only legil system and to make its use 
compulsory after the lOth of beptember 189O 
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(4 vols , Madrid, lOoi) PC Mac Nutt, IMiers of C orU s to C harles V 
(I ondon, 1908) W H Piescott, Conquest of Mexico (3 vols , London 
1845) and the woiks of Tomara, Helps, Kingsborough I as Casas, 
Sahagiin and Justin Wmsor 
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United States, with Excursions to Mexico y &e (Leipzig, 1909) H H 
Bancroft, Rtsources and Dtielopment of Mexico (ban Francisco 
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C B Dahlgreen, Minas hisifiricas de la Rcpublica Mexuana (tr 
from Lng il^7) J Domeneeh, Guia general descriptiva de la Repub 
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tion, C-c (London 1909), Hans Gadow, Travels in Southern Mexico 
(London, 1908) 1 rnst von Hesse Waitegg Mexuo, Land und I eutt 
(Vienna 1890) W T Hornaday, Camp Tires on Desert and lava 
(London, too&) Mcx von Humboldt, Voyage aux regions efquinoxi- 
ales du nouveau continent (Pans, 1807 sepj ) A II Keane, 

Mexuo in Stanfords Compendium of Geography and Travel 
(T ondon, 1904) H Kessler, Notizen uber Mexuo (Berlin 1898), 
Carl Lumholtz, Unknown Mexico (New York, 1902) C F Lummi«, 
The Awakening of a Nation (New York 1898) P b Martin, Mexico 
of the Tiveniuth Century (London, I907j A H Noll, A Short History 
of Mexico (Chicago 190^) Santiago Ramirez, Noticia histdrica de la 
riqutza mineira de Mexico (Mexico, 188 j), brcidneh Ratzel, Aus 
Mexico Reiseshz''en aus den Jahren (Breslau 1878) 

Matfas Romero, Geographical and Statistical Notes on Mexuo (New 
York, 1898), idem, Mexico and the United States (New York, 1^98), 
b Selcr, Mexico und Guatemala (Berlin, 189O) Justo Serra (editor), 
Mexico Its Social Evolution, <!^c (2 vols Mexico, 1904) , J K South 
woi th,M?W£So/ Mexicoig vols , Mexico, 1903) Frederick Starr, f«(ffans 
of Southern Mexico {Chicvigo 1899) Sara V Stevenson Maximilian 
in Mexico (New York, 1899) Mrs Alec Tweedie, Mexico as / saw it 
(London, igoi) David A Wells, A Study of Mexico (New York, 
1887) W E Wcyl, Labor Conditions in Mexuo (Washington, 1902) 
Bill No 38, Bureau of Labor, Ncvin O Winter, Mexico and her 
People of f o-day (Boston 1907) Mane R Wright, Picturesque 
Mexico (Phlladeljihia, 1898)* and Rafael dc Zayas bnriquez, Les 
fltais unis mexicains (Mexico, 1899) 

Important works of reference are Anuano estadisitco de la 
RtpiXbhca Mexuana (Mexico! Mexican Yearbook (London 1908) 
Biological and botanical publications of the U S Department of 


Agriculture (Washington), Statesmans Year-book (London), Hand 
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Republics Monthly Bulletin of the Bureau of \mencan Republics 
(Washington) hntish Foreign Office Diplomatic and Consular 
Reports (London), and the U S Consular Reports (Washington) 
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History 


/ — Ancient Mexico 

The name Mexico is connected with the name of the group of 
Amcriean tribes calling themselves Mtxtia (sing Mextcatl) or 
Azieca The word is related to or derived from the name of the 
Mexican national war-god, Mexitl, better known as Huitzilo- 
poehtli The Aztc'cs from the 12th century appear to have 
migrated from place to pi ue over the mountain-walled plateau 
of AnahuaCy the country ‘ by the w iter,’' so c illed from its salt 
lagoons, and which is now known as the \alle> of Mexico 
About 1323 they founded on the lake of Tezcuco the permanent 
settlement of Mexico Tenochtitlan, which is still represented by 
the capital city, Mexico The name Mexico^ was given bv the 
Spanish conquerors to the group of countries over vhich the 
Aztec power more or less prevailed at the time of the European 
invasion Clavigero {Siona anltca del MesstcOy vol 1 ) gives a 
map of the so-called “ Mexican Empire,” which mav be roughlv 
described as rciching from the present Zuatexas to lH>ond 
Guatemala, it is noticeable that both these names ire of Mexi- 
can origin derived respectively from words for ” straw ” and 
“wood ” Even tu illy Mexico and New Mexico came to desig- 
nate the still vaster icgion of Spinish North America, wh'uh 
(till cut down by changes which hav^c limited the modern 
republic of Mexico) reached as far as the Isthmus of Panama on 
the '‘Outh and took in C alifornia incl Tex, is on the north Mexico 
in this wide sense is of high interest to tlie , anthropologist from 
the several native Amencan civilizations which appear within its 
limits, and which convenientlv if loosely group themsclv^es round 
two centres, the Mexican proper and the Central American 

When early in the 16th century the Spmiards lound their wav 
from the West India Islinds to this jiart of the mainland of 
America, they diseovcied not rude and simple tribes like the 
isl inders of the Antilk s but n itions with armies, ofTic 1 il adminis- 
trators, courts of justice, high ,igiic iilturc and mcchinual ,arts, 
and, what struck the white men especially, stone buildings 
whose architecture and sculpture weie often of dimensions and 
elaborateness to astonish the builders and sc iilptors of Europe 
Rfifi was a problem which excited the liveliest cunositv and 
gave rise to a whole literature Hernandez ,ind Acosta shared 
the opinion of their time that the great fossil bones found in 
Mexico were remains of giants and that, as before the deluge 
there were giants on the earth, tbeiefore Mexico was peopled 
from the Old World in antediluvian times On the other hand 
the multitude of native American linguages suggested that the 
migration to America tcxik place after the building of the tower 
of Ilahel, and Siguenza arrived .it the curiously definite result 
that the Mexicans were descended from N iplituhim, son of 
Mizraim and grandson of Noah, who loft Egypt for Mexico 
shortly after the confusion of tongues Although such specula- 
tions Imvc fallen out of date, they induced the collection of 
native traditions and inviluable records of races, languages and 
customs, which otherwise would have been lost for ever Even 
m the 19th century Lord Kingsborough spent a fortune m 
printing a magnificent compilation of Mexican picture-writings 
and documents in his Antiquities of Mexico to prove the theory 
advocated by Garc la a renturv earlier, that the Me xic ans were 
the lost tribes of Isricl Modern archaeologists approach the 
question from a different standpoint, but the origin of the 
American aborigines and of Mexican civilization remains 
extremely obscure (see Amfrica, where the primitive Mexican 
cultures are fully illustrated, and ( eniral America) 

Real information as to the nations of Mexico before Spanish 


^ In as in all other Aztec names the x (ur ;) represents the 
English sound sh, hence Mexith and Mexico should be propcily 
pronounced Meshitli Meshico But they do not appear to Wve 
ever been so pronounced by the Spaniards who naturally gave to 
the X its ordinary Spanish sound of the German ch 
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times IS very imperfect, but not altogether wanting The 
accurate and experienced Alexander von Humboldt considered 
the native Americans of both continents to be substantially 
similar in race-characters Such a generahzation will become 
sounder, if, as is now generally done by anthropologists, the 
Eskimo with their pyramidal skulls, dull complexion and flat 
noses are removed mto a division by themselves Apart from 
these polar nomads, the American indigenes group roughly 
into a single division of mankind, of course with local variations 
If our attention is turned to the natives of Mexico especially, 
the unity of type will be found particularly close Ihe native 
population of the plateau of Mexico, mainly Aztecs, may still 
be seen by thousands without any true e of mixture of European 
blood Iheir stature is estimated to be about 5 ft 3 in , but 
they are of muscular and sturdv build Measurements of their 
skulls show them mcsoccphalic (index about 78), or intermediate 
between the dolichcxephalic and brachyccphalic types of man- 
kind The face is oval, with low forehcid, high cheek-bones, 
long eyes sloping outward towards the temples, flcjshy lips, nose 
wide and in some cases flatlish but in others aquiline, coarsely 
moulded fcitures, with a stolid and gloomy expression Thick- 
ness of skin, masking the musclas, has been thought the cause 
of a peculiar heaviness in the outlines of body and fac c , the c com- 
plexion varies from yellow-brown to chocolate (about 40 to 43 
m the anthropolcogical scale), eyes black, straight coarse glossy 
black hair, bearcl and moustache scanty Among variations 
from this type may be mentioned higher stature m some clistnc ts, 
and lighter complexion m Tehuantepec and elsewhere If now 
the native Americans be eompared with the races of the regions 
across the oceans to their east dnd west, it will be seen that their 
unlikeness is extreme to the races eastward ot them, whether 
white Europeans or blick Africans On the other hand, they 
are considerably like the Mongoloid peoples of north and east 
Asia (less so to the PolvncsicUis), so that the general tendency 
among tinthropologists has been to admit a common origin, 
however remote, between the tribes of dartary and of America 
This original connexion, if it may be aecepted, would seem to 
belong to a long-past period, to judge from the failure of all 
attempts to discover an affinity between the languages of Ame- 
rica «ancl Asia At whatever dite the Americans began to people 
America, they must have had time to import or develop the 
numerous families of langu i^cs ic tually found there, in none of 
which has community of origin been satisfactorily proved with 
any other language-group at home or abroad In Mexico 
itself the languages of the Nahua nations, of which the Aztec 
IS the bc^t-known didcxt, show no connexion of origin with the 
language of the Otomi tribes, nor either of these with the 
languages of the regions of the ruined c itics of Ccntial Amcric a, 
the Quiche of Gu itemala and the Maya of Yuc xUn The 
remarkable phenomenon of nations so similar in bodily m ike 
but so distinct in 1 inguage uan h \rdly be met exc ept by ‘■upposing 
a long period to have elapsed since the country was first inhabited 
by the tincestors of peoples whose language has sim e passed into 
so different forms The original peopling of America might then 
well date from the time when there was continuous land between 
it and Asi i 

It would not follow, however, that between these remote ages 
and the time of Columbus no fresh immigrants can ha\e reached 
America We may put out of the question the Scandinavian 
sea-rovers who sailecl to Greenland vbout the 10th century But 
at all times communication has been open from east Asia, and 
even the South Sea Elands, to the west coast of Americ a Tlie 
importance of this is tv ident when we c onsider that late in the 
19th century Japanese junks still drifted over by the ocean 
current to California at the rate of about one a year, often with 
some of thj crew still alive Further north, the Aleutian islands 
offer a line of cosy sea passage, while m north-east Asia, near 
Bering’s Strait, live Chukchi tribes who carry on intercourse 
with the American side Moreover, there are details of Mexican 
civilization which are most easily accounted for on the suppo- 
sition that they were borrowed from Asia They do not seem 
ancient enough to have to do with a remote Asiatic ongin of the 


nations of Amenca, but rather to be results of comparatively 
modern intercourse between Asia and Amenca Humboldt 
( Vues des Cordtlleres, PI xxiii ) compared the Mexican calendar 
with that in use in eastern Asia The Mongols, Tibetans, 
Chinese and other neighbouring nations have a cycle or senes 
of twelve animals, viz rat, bull, tiger, hare, dragon, serpent, 
horse, goat, ape, cock, dog, pig, which may possibly be an imita- 
tion of the ordinary Baby Ion lan-Greek zodiac familiar to our- 
selves The Mongolian peoples not only count their lunar 
months by these signs, but they reckon the sui cessive days by 
them, rat-day, bull-day, tiger-day, &c , and also, by combining 
the twelve signs in rotation with the elements, they obtain a 
means of marking each year in the sixty-year cy( le, as the wood- 
rat year, the fire-tigcr year, Sll This method is highly artificial, 
and the reappearam e of its principle in the Mexican and Central 
American calendar is suggestive of importation from Asia 
Humboldt also discussed the Mexican doctrine of four ages of 
the world belonging to water, earth, air and fire, and ending 
respectively by deluge, earthquake, tempest and conflagration 
The resemblanc e of this to some versions of the Hindu doctrine 
of the four ages or yugx is hardly to be accounted for except on 
the hypothesis thxt the ^lexican theology contains ideas learnt 
from Asiatics Among Asiatic points of resemblance to which 
attention has since been called is the Mexican belief in the nine 
stages of heaven and hell, an idea which nothing in nature would 
suggest directly to a barbaric people, but which corresponds to 
the idea of successive heavenjs and hells among Brahnivins and 
Buddhists, who apparently Icxxrnt it (m common with our own 
incestors) from the Babylonia n-Grc^ek astronomical theory of 
successive stages or concentric planetary spheres belonging to 
the planets, &c Ihe Spanish chronicles also give ac counts of a 
Mexican game called fatality played at the time of the conquest 
with coloured stones moved on the squares of a ci oss-shape d 
figure, iccording to the throws of beans marked on one side, the 
descriptions of this rather complicated game correspond closely 
with the Hindu backgammon called fachist (sec lylor in four 
Anthrop Inst viii ti6 ) 

The native history of Mexico and Central Amenca is entitled 
to more respect than the mere recollections of savage tribes 
Ihe Mexican pictures so far approached writing proper as to set 
down legibly the names of persons and places and the dates of 
events, and at least helped the piofessional historians to remem- 
I ber the traditions repeated orally from gene ration to generation 
Ihus actual documents ot native Aztec histoiy, or copies of 
them, arc still open to the study of scholars, while after the 
conejuest interpretations of these w'ere drawn up in writing by 
Spanish-educated Mcxic xns, and histones foundeS on them 
witli the aid of traditionxl memory were written by Ixtlilxoc lull 
and Ti/ozomoc In Central America the rows of complex 
hieroglyphs to be seen sculptured on the ruined temples probably 
servecl a similar purpose Ihe documents written by natives 
m later times, thus more or less repiesent rc xl records ol the past, 
but the ta k of separating myth from history us of the utmost 
difficulty Among the most curious doc uments of early Amenca 
IS the Popol-Vuh or national book of the Quich^ kingdom of 
Gu temxla, a compilation of traditions written down by native 
scribes, found and trcxnsl ited by hather Ximenez about 1700, 
and published by Scherzci (Vienna, 1857) and Brasseur de Bour- 
bourg (Pans, t86i) This book begins with the time when there 
was only the heaven with its boundaries towards the four 
wmejs, but as yet there was no body, nothing that clung to any- 
thing else, nothing that balanced itself or rubbed together or 
made a oound, there was nought below but the calm sea alone 
in the silent darkness Alone were the Creator, the Former, 
the Ruler, the leathered Serpent, they who give being and whose 
name is Gucumatz Then follows the creation, when the crea- 
tors said “ Earth,” and the earth was formed like a cloud or a 
fog, and the mountains appeared like lobsters from the water, 
cypress and pine covered the hills and valleys, and their forests 
were peopled with beasts and birds, but these could not speak 
the name of their creators, but could only chatter and croak So 
man was made first of clay, but he was strengthless and senseless 
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and melted m the water, then they made a race of wooden 
mannikins, but these were useless creatures without heart or 
mind, and they were destroyed by a great flood and pitch poured 
down on them from heaven, those who were left of them being 
turned into the apes still to be seen in the woods After this 
comes the creation of the four men and their wives who are the 
ancestors of the Quu h^s, and the tradition records the migrations 
of the nation to lulan, otherwise called the Seven Caves, luid 
thence across the sea, whose waters were divided for their p issage 
It IS worth while to mention these few earlv incidents of the 
national legend of Guatemala, because their Biblical incidents 
show how native tradition in' orporated matter learnt from 
the white men Moreover, this Central Amencan document, 
mythical as it is, has an historical importance from its bunging 
in names belonging also to the traditions of Mexico proper 
ihus Gucumatz, “ Feathered Seipent,” coiresponds in name to 
the Mexican deity Quetzalcoatl , lulan and the Seven Caves are 
f\miliar woicls in the Aztec migration traditions, and there is 
even mention of a chief of Toltecat, a name plainly ref ei ring 
to the famed foltccs Thus the legends of the Popol~Vuh 
confirm wdiit is learnt from comparing the culture of Centrd 
America and Mexico proper, that, though these distncts were 
not connected by language, the intci course between them hxd 
been sufhcicnt to justify the anthropologist in including both 
districts in one region Historic al value of the ordinaiy kind may 
be found in the latter part of the Popol-Vnh whu h gives name's 
of chiefs down to the time when they began to bear Spanish 
names and the great city of Quiche became the deserted ruin of 
Sinta Cruz The Maya district of Yuc it in has also some vestiges 
of native traditions in the nitinu c npt transl itecl hv 1 ) Pio Perez 
(m Stephens, Incident of Travel tn Yucatan) and in the rem irk- 
able i6th“Centurv Relacion de Las co^as de Yucatan l)> Diego de 
Landa, published by Brasseur de Bourbc)urg(Pans, 1864) \s 
in the Guatcmal i traditions, w^e hear of ancient migration from 
the Mexican legendary repion of Tula, and here the leicJers are 
four famous chiefs or ancestors who bear the Aztec name of the 
lutul-XiLi, which means “ Bird-lrte’’ Unfortunately for the 
histcjirical standing of thc:5C four ancestors, there arc m the Aztec 
picture-writings representations of four trees, each with a bird 
perched on it, and placed luing the four cjuarters, which make 
it probable that the four lutul-Xiu of tradition mav^ be cmly 
mythic personifications of the four cardinal points (sec Schultz- 
Sellick ill / Ethu 1879, p 209) Nev trtheJess, part of 
the later Maya rec ords may he genuine — for instance, when they 
1 elate the w ir about three c entiiries befoie the Spanish c onquest, 
when the king of Chic hen-Ttza destroy cd the gre it c ity of Alaya- 
pan 1 hough the Cential Amcnc an nal vc kings have tcao little 
interest for traditions of them to be dwelt on here, they bring 
into view one important histomal point— that the ruined citus 
of this region ic not monuments of a forgotten past, but th it 
at le 1st some of them belong to history, having been inhabited 
up to the concpicst, apparently by the very nUions who built 
them 

Turning now to the native c hronicles of the Mexu an nations, 
these are records going back to the 12th or i ^th centiiiy, with 
some vague but not worthless recollections of national events 
Irom times ome centuries earlier These triditions, m some 
measure borne out by linguistic evidence of names, point to the 
immigration of detachments of a widespread race speaking a 
common language, which is represented by the Aztec, still a 
spoken language in Mexico This language was called nahuatl, 
and one who spoke it as his native tongue was called nahuailacatl , 
so that modern antlaropologists are following native precedent 
when they use the term Nahua for the whole series of peoples 
now under consideration Farliest of the Nahua nations, the 
Toltecs arc traditionally related to have left their northern 
home of Huehuetlapallan in the 6th century , and there i*? other 
evidence of the real existence of the nation Their name Toltecatl 
signifies an inhabitant of Tollan (land of reeds), a place which 
has a definite geographical site in the present Tulan or Tula, 
north of the valley of Anahuac, where a Toltec kingdom seems 
to have had its centre To this nation was due the introduction 


of maize and cotton into Mexico, the skilful workmanship in gold 
and silver, the art of building on a scale of vastness still witnessed 
to by the mound of Cholula, said to be loltec work, and the 
Mexican hieroglyphic writing and calendar With the loiters 
IS associated the tradition of Quetzalcoatl, a name which presents 
itself in Mexican religion that of a great deity, god of the air, 
and in legend as that of a saintly luler and civilizer lbs brown 
and beardless worshippers describe him as of another rice, a 
white man with noble features, long black hair and full beard, 
dressed in flowing robes He i ame from lulan or from Yucatan 
(for the stories (liffer widely), and dwelt twenty years among 
them, teaching me n to follow his austere and v irtuous life, to bate 
all violence and war, to sacrifice no men or beasts on the altars, 
but to give mild oflcrings of bread and floweis and perfumes, 
and to do penance by the voliiics drawing blood with thorns 
from their own bodies Legend tells stones of Ins tc lehing men 
pielurc-wnting uid the i ilendir, and also the artistic work of the 
Silversmith, for which ( holula was long famed, bui at last he 
departed, some say towards the unknown land of llapallan, but 
othcis to C oatzaeoalcos on the Atlantic coast on the coniines of 
( entral America, where native tradition still keeps up the divine 
names of Gucumatz among the Quiches and Cukulcan among 
the May.«.s tiiesc names have the same meaning as Quetzalcoatl 
in Aztec , VIZ “ teathcicd Serpent ” N ative tradition held that 
when Quetzalcoatl reichcd the Atlantic he sent hick his com- 
panions to tell the ( holuhns that in a future age his brethren, 
white men and bearded like himself, should land there from the 
sea where the sun rises and come to rule the country That 
there is a basis of reality in the Toltcc traditions is shown by the 
word toltecatl having become among the later Aztecs a substan- 
tive signifying an artist or skilled craftsman It is further 
related by the Mexican historians that the Toltcc nation all but 
perished in the nth century bv years of drouglit, famine and 
pestilence, a few only of the survivors remaining in the land, 
while the rest migiated into Yucatan and Gu ilemala After 
the loltccs came the Chichimecs, whose name, derived from 
chict, dog, is applied to many rude tribes, they are said to 
have come irom Amaciuemecan under a king named Xolotl, 
names which being Aztec imply that the nation was Nahua, at 
any rale thev appear alterwarcls as fusing with more cultured 
Nahua nations in the neighbourlmod of Tc/euco lastly is 
recorded the Mexican immigration of the seven nations, Xot hi- 
milc a, ( hale i, 1 epaneca, Ac olhua, Tlahuic a, 1 lascalteca, Aztec a 
Ihis classification of the Nahuatlac tribes has a meaning and 
value It is true tint Aztlan, the land whence the Aztec s traced 
their name and soun e, cannot be identified, but the liter stages 
of tin long Aztec migration seem historical, and the map of 
Mexico still shows the names of several settlements recorded m 
the curious migration map, published by Gemc 111 Careri (Giro dd 
mondoy Venice, 172S) ancl commented on by Humboldt, among 
th^se locil names are Tzompanco, place of skulls,” now Zum- 
pangc) in the north of the ^Icxican valley, and (hipullcpec, 

‘ grasshoppe hill ” now a suburb of the city of Mexico itself, 
where the Aztecs are recorded to have celebrated in T195 the 
festival c f tyin”^ up the bundle of years ’ mad bc^ginuing a new 
c yc le 

The AztcA s mov ing from pi ice to place m Anahuac found little 
wekome from the Nahua peoples drcidy settled there One 
of the first ck xr events of the Aztec arrival is their being made 
tributary by the Icpanecs, m whose service they showed their 
wailike prowess in the fight neir Tcpeyacae, w'here now stands 
the famous shrine of Our I ady of Guacialupe Ihiis they over- 
came the Acolhuas, who had m idc Tezeuco a centre of prosperity 
By the j^th century the Aztees by their ferocity had banded 
their neighbours together against them, some were driven to 
take refuge on the reedy lake shore at Acoculeo, while others 
were taken as captives into Culhuacan The king of this district 
was Coxcoxtli, whose name has gained an undeserved reputation 
even in Europe as “ Coxeox, the Mexu in Noah,” from a scene 
m the native picture-writing where his name appears together 
with the figure of a man floating in a dug-out tree, which has 
been mistaken even by Humboldt for a repre cntation of the 
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Mexican deliige-myth Coxcoxth used the help of the Aztecs 
against the Xochimilco people^ but his own nation, horrified at 
thtir bloodthirsty sacnfitc of prisoners, drove them out to the 
islands and swamps of the great salt lagoon, where thc\ are said 
to have taken to making their chtnampas or floating gardens of 
mud heaped on rafts of rteds and brush, which in later times 
were so remarkable a feature of Mexico As one of the Aztec 
chiefs at the time of the founding of their city was called fenoch, 
it is likely that from him was derived the name Tenochtitlan or 
“ Stone-cactus place Written as this name is in pictures or 
rebus, it probably suggested the invention of the well-known 
legend of a prophec y that the war -god’s temple should be built 
where a prickly pear \vas found growing on a rock, and perched 
on it an eagle holding a serpent, this legend is still commemorated 
on the coins of Mexico Mexico Icnochtitlan, founded about 
1325, for many years afterwards probably remained a cluster of 
huts, and the higher c iviluation of the country was still to be 
found, especially among the Acolhuas in fezcuco The w^ns 
of this nation with the fepanecs, which went on into the 15th 
century, were merely destructive, but larger effects arose from 
the expeditions under the Culhua king Ac amapichtli, where the 
Aztec warriors were prominent, and wnich extended far outside 
the valley of Anahuac Especially a foray southward to Quauh- 
nahiiac, now Cuernavaca, on the watershed between the Atlantic 
and Pacific, brought goldsmiths and other craftsmen to lenoch- 
titlan, which now began to rise in arts, the \ztecs laying aside 
their rude garments of aloc-hbre for more costly clothing, and 
going out as traders for foreign merchandise In the 14th cen- 
tury the last great national struggle took plac e 1 he \colhuas 
haci at first the advantage, but ixtlilxochitl did not follow up the 
beaten Aztecs but allowed them to make peaie, whereupon, 
under professions of submission, they fell upon and sacked the 
city of lezeuco The next king of lezcuco, Nezahualcoyotl, 
turned the course of war, when Azcapuzalco, the Tepanec 
stronghold, was taken and the inhibitants sold as slaves by the 
conquering Acolhuas and Aztecs, the place thus degraded 
became afterwards the great slave-market of Mexico In this 
war we first meet with the i\ztec name Moteuezoma, afterwards 
so famous m its Spiuiish form Montezuma About 1430 took 
place the triple alliince of the Acolhua, Aztec and Icpanec 
kings, whose capitals were Tczcuco, Mexico and flacopin, the 
latter standing much below the other two In fact the rest ol 
native history mav be fairly called the Aztec period, notwith- 
standing the magnificence and culture which makfe lezcuco 
celebrated under Nezahualco\ otl and his son Nezahualpilli 
When the first Moteuezoma was crowned king of the Aztecs, 
the Mexican sway extended far beyond the valley plateau of 
its origin, and the gods of conquered nations around had their 
shrines set up in Tenochtitlan in manifest inferiority to the 
temple of Huitzilopochtli, the war-god of the ^V/ tec conqueror 
Ihc rich region of Quauhnahuac became tributary, the Miztec 
country was invaded southward to the Pacific, and the \icaianca 
region to what is now Vera Cruz It was not merely lor conc|uest 
and tribute that the fierce Mexicans ravaged the neighbour- 
lands, but they had a stronger motive than either in the desire 
to obtain multitudes of prisoners whose hearts were to be torn 
out by the sac rificing priests to propitiate a pantheon of gods who 
well personified their bloodthirsty worshippers (E B 1 ) 

iniient Civilization 

\\ hile the pr'iirie tribes of America lived under the loose sway of 
chiefs and councils of old men the settled nations of Mexico had 
Qovern attained to a highly organized government This may 
seen by the elaborate balance ot power maintained 
in the fedtntion of Mexico, Tczeuco and llaeopin, 
where each king was absolute in Ins own country but m war or other 
public interests they acted jointly with poweis m something like 
the proportion in which they divided conciucred lands and spoil 
which was two fifths each to Mexico and Tezcuco lud one fifth to 
Tlacopan The successor of the A 7 tee king was eustomarily a 
chosen brother or nephew the eldest having the first claim unless 
set aside as incompetent, this mode of succession which has been 
looked on as an elaborate device for securing practical advantages, 
seems rather to have arisen out of the law of choice among the 
descendants of the female line found m American tribes of much 
lower culture Something like this appears in the succession of 


kmgs of Tezcuco and Tlacopan, which went to sons by the principal 
wife, who was usually of the Aztec royal family The Mexican 
chronicles, however show instances of the king s son succeeding or ot 
powerful chiefs being elected to the kingship The term republic 
is sometimes used to describe the httle state of Tlascala but this 
Was m fact a federation of four cluefs with an assembly of nobles 
In the Zapotec distiict the Wiyatao or high priest of Zopaa was a 
divine ruler before whom all prostiated tnemselves with faces to 
the ground, he was even too sacred to allow his foot to touch the 
earth and was only seen earned in a litter 

The accounts of the palaces of the native kings must be taken 
with some reserve fiom the tendeney to use descriptive terms not 
actually untrue but winch eonvey erroneous ideas taken 
from European architecture, thus what are called 
columns ot porphyry and jasper supporting marble balconies 
might perhaps be better described as piers carrying slabs while 
the apartments and terraces must have been more remarkable 
for number and extent than architectural giandeui being but low 
onestoieycd buildings The prmcipil paliee of Mexico consisted 
of hundieds of rooms ranged round three open squares of such 
extent that one of the companions of Cxirtes records having four times 
wandered about till he was tired without seeing the whole Not 
less remarkable w\s the palace of Te/cuco surrounded with its 
groves and pleasure gaidens, and though now hardly anything 
remains of the buildings above ground Ihe neighbouring hill of 
lezcotzinco still has its stone steps and tciraces, and the immense 
embankment cairymg th 6 acjucduct channel of hewn stone which 
supplied water to bisins cut in the solid rock still remains to prove 
thU the chroniclers descriptions if highly coloured were at any 
rite genuine Till the i 81 h century the gigantic figures of Axayacatl 
and his son Montezuma wore to be seen carved m the poiph>ry hill 
ol Chapultepec but th(se as well as the hanging gardens have been 
destroyed and only the groves of ahuehuete (cypress) remain of the 
ancient beauties 01 the place That in the palace gardens flowers 
from the tierra caliente were transplanted and water fowl bred 
near fresh and salt pools fit foi each kind that all kinds ot birds and 
bvastiwere kept m well appointed zoological gaidens wheic there 
were homes cvi n for alligators and snakes — all this ttshlies to a 
cultivation of natuial history which was really beyond the European 
level of the time Iiom the palaces and retinues of thousands of 
seivants attached to the royal seivice may be inferred at once the 
despotic powci of the Mexican rulers ind the he ivy fixation of the 
people^ in f ict some of the most remarkable of the pielure-wntings 
arc tribute rolls enumerating by hundreds and thousmds the 
mantles ocelot skins bags of gold dust bronze hatchets loads of 
chocolate Ac furnished periodic illy by the towns Below the king 
wib a numerous and powerful class of nobles, the higlnst of whom 
{tlatoani) were great vassals owing httk more than homage and 
tnbiite to their feudal lord while the naturil result of the unrulmess 
of the noble class was that the king to keep them m check mrreaseil 
their numbers brought them to the capital as eouncillors and 
balanced their influence by militiry uid household officers and bv 
a rich and powerful mcithint class The nobles not only had 
privileges of rank and dignity but substantial power over the 
plebeian or peasant class {macehualli) the greatest estates be 
longed to the king or had betn granted to military chiefs whose sons 
succeeded them or were the endowments of temples but the calpiiUi 
or village community still survived ind each fret man of the tribe 
held and tilled his poition of the common lands Below the freemen 
were the slaves who were war captives persons enslaved for punish 
ment or children sold by their parents Prisoners of war were 
mostly doomed to sacrifice but other classes of slaves were mildly 
treated retaining civil rights and their children were born free 
1 he superior courts of law formed part of the palace and there 
were tribunals in the principal cities over each of which piesided a 
supieme judge 01 cihmcoatl who was 11 removable ind jamUce 
whose cnnunal decisions not even the king might reverse , 
he appointed the lower jud, ts and heard appeals from them , it is 
doubtful whether he judged in civil cises out both kinds of suits 
were heard in the court below by the tlacatecatl and his two issoci 
ales below whom vveie the ward magistrates I ands were set apart 
for Bie maintenance of the judges ami indeed nothing gives a higher 
ide i of the el iborate civilization of Mexico than this judicial system 
which culminated in a general court and council ot state presided 
over by the king The laws and records of suits were set down in 
picture-writings of which some are still to be seen , sentence of death 
was recorded by drawing a line with an arrow across the portrait 
of the condemned, and the chionicles describe the barbaric solemnity 
with which the king passed sentence sitting on a golden and jewelled 
throne in the divine tribunal with one hand on an ornamented skull 
and the golden arrow in the other Among the resemblances to 
old woild law was the use of a judicial oath the witness touching 
the ground with his finger and putting it to his lips thus swearing 
by Mother Earth The criminal laws were of extreme seventy even 
petty theft being punushed by the thief being enslaved to the person 
he had robbed while to steal a tobacco pouch or twenty ears of corn 
was dea.th, he who pilfered m the market was then and there beaten 
to death and he who insulted Xipe the god of the gold- and silver- 
smiths by stealing his precious metal, was skinned alive and sacrificed 
to the oflended deity Tliough aloe beer or ‘ pulque ' was allowed 
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for feasts and to invalids in moderation and old people over seventy 
seem to be represented in one of the pittui e writings as having liberty 
of drunkenness young men found diunk were clubbed to death 
ind young women stoned For such offences as witchcraft fraud 
removing lindmarks, and adultery the criminal had his heart cut 
out on the altar, or his head ciushed between two stones while even 
lesser punishments were harsh such ab that of slanderers whose 
hair was singed w ith a pine-torch to the scalp 

Based on conquest as the Aztec kingdom was and with the most 
bloodthirsty religion the world ever saw the nation was above all 
^ a fighting community To bt a ti led soldier was the road 

to honour and office and the king could not be enthroned 
till he had with his own hand taken captives to be butchered 
on the war-god s altar at his coronation The common soldiers 
were promoted for acts of daring and the children of chiefs were 
regularly trained to war and initiated by being sent into battle with 
veterans with whose aid the youth took his first prisoner but his 
future rise depended on how many captives he took unaided in hght 
with warlike enemies , by such feats he g lined the dignity of wearing 
coloured blankets tassels and lip jewels and leachcd such militarv 
titles as that of guiding eagle ' The Mexican militaiy costumes 
are to be seen in the picture-writings where the military orders of 
princes eagles and tigers arc known by their bi aided hair eagles 
beaks and spotted armour The common soldiers went into battle 
brilliant in savage war p iint but those of higher rank had helmets 
like birds and beasts of prey armour of gold and silver wooden 
greaves, and cspeci illy the ichcaptlh the quilted cotton tunic two 
lingers thick so serviceable as a protection from arrows that the 
Spanish invideis were glad to adopt it Ihe archeis shot well and 
with strong bows, though their irrows were generally tipped only 
with stone or bone, their shields or targets mostly round were of 
ordinary barbaric forms, the spears or j ivclins had heads of obsidian 
or bronze, and were sometimes hurled with a spear- thrower or atlail 
of which pictures and specimens still exist showing it to be simiHi 
in principle to those used by the Austral) ins ind h skirno 1 lie most 
chara( teiistic weapon of the Mexicans was the maqiiahmtl or “ hand- 
wood a club set with two rows ot Uig( shiip obsidian Hakes 
a well-directed blow with which would cut down man or horse 
These two last mentioned weapons h ivc the look of highly developed 
savage forms wlnic on the othci hand the military organization was 
in some respects ctjuvl to th il of an Asiatic n ition with ils regular 
companus commanded each by its ciptain anrl provided with its 
stiiidard flic aimies w<.rc vciv 1 irgt , an expedition often consist 
ing ol seviril divisions, ( ach luiinlHnng eight thousand men but 
the tactics of the cominandus VNCie quite rudimentary, consisting 
mirtly of ittack by airows md javilins at a distance, giaduilh 
closing into i hand to hand fight with clubs and sptars with in 
occasional fiigncd ntroit to di iw the (luiny into an anibuscide j 
Foi title ition w IS will undei stood, as inn still be seen in the lemams 
of walh (1 and escarped stronghold > on hills iml in sleep lavines while 
Iigoon cities like Mexieo hid thi water nppioaches defended by 
fleets of boats ami the ciusewa^s piotected by towers and ditches I 
(Veil after the town wis cnteie*d the pyrimid temples with their 
surrounding walls were forts capable of stubborn resist nice It was 
held uniightcous to invade aiiothc r nation w ithout a solemn e mb issv 
to warn their chie fs of the miseries to which they exposed themselves 
by refusing the submission demanded, and this again w'as followed 
by a declaration of w ii but in Mexico this degenciated into a cere 
moniil farce, where tiibutewas claimed or an Aztec god wasolfeied to 
be worshipped in order to pick i quarrel as a pie text foi iii invasion 
already planned to satisfy the solelicis with lands and f)lunder, and 
to meet the priests' inccssmt demands for more human sacrifices I 

Among the accounts of the Mexican religion are some passages I 
referring to the belief in i supreme deity The word teotl, god, has 
Q Ii i been thought in some cases to bear this signification, 
Ke g on meaning is that of deity in general, and it is 

applied not only to the sun god but to very inferior gods It is 
related that Nezahualcoyotl, the poet king of lezcuco, built a nine- 
stoned temple with a starry roof above in honour of the invisible 
eleity called Tloquenahuaquej he who is all in himself, or Ipil- 
nemoani "he by whom we live,’ who had no image and was pro 
pitiatcd, not by bloody sacrifices, but by incense anel flowers These 
divinities however, stem to have had little or no pi ice in the popular 
faith which wa«: occupied by polytheistic gods of the orehnary 
barbaric type Tezeatlipoca was held to be the highest of these 
and at the festival of all the gods his footsteps were expected to 
appear m the flour strewn to receive this sign of their coming He 
was pi iinly an ancient dt ity of the race, for attributes of many kinds 
arc crowded together m him Between him and Ouetzalcoatl, the 
ancient deity of Cholula, there had been old rivaliv As is related m 
the legends^ Qnetzalcoatl came into the land to teach nun to till the 
soil, to work metals and to rule a well ordered stale the two gods 
played their famous match at the ball-game and Tezeatlipoca per 
siiaded the weary Quctzalcoatl to dnnk the magic pulque that ‘Jent 
him roaming to the distant ocean, where he embarked in his boat 
and disappeared from among men ^ These deities are not easilv 

^ One of the most important sources for the ancient Mexican 
traditions and myths is the so called " Codex Chimalpopoca," a 
manuscript in the Mexican language discovered by the Abb6 


an ilvscd but on the other hand Tonatiuh and Mctztli, the sun and 
moon, stand out distinctly as nature gods and ihc Iravellci still sit^s 
in the huge adobe pyramids of Icotihuacan, with their sides onented 
to the four e|uaittrs, an evidence ot the impoit ince of their worship 
The war god Huitzilopochth was the real hcael of the ^ztec jianthcon, 
his idol remains in Mexico a huge block of basilt on which is sculp- 
tured on the one side his hideous personage, ulorrud with the 
humming birei feathers on the k ft hand which signify his name, while 
the not less frightful war goddess leo>aomiqui, or divine w ir- 
death,' occupies the other side Centcotl, the goddess of the all- 
nourishing maize, was pitroness of the earth and mother ot the gods, 
while Mictlanteuctli, lord of dead Und, ruled over the departed in 
the dim under world Ihcrc wire numbers of lesser deities, such as 
llazolteotl, godde^ss of pleasure worshipped by courtesans, lezeat 
zoncatl, god of strong drink whose gaiment m gnm irony clothed 
the drunkard’s corpse, and Xipc, patron ot the goldsmiths Below 
these were the nature spirits ol hills anel groves, whose shrines were 
built by the roadside Ihe temples were ea.llcd teocalh or gods 
house ^ and n vailed in si/c as they resembled m foim the temples 
of «incient Babylon I hey weie pyramids on a square or oblong 
base, rising m successixe terraces to i small summit platfoim Ihe 
great tcocalli ol Huit/ilopochlli in (he eity of Mexico stood in an 
immense sc|iiare whence radiated the four principal t hoi ough fares, 
its courtyard being cneloscd by i square, of which the stone wall, 
called the coaUpanth or serpent wall from its sculptured serpents, 
measured nearly a quarter ol a mile on each side In the centre 
the oblong pyiamiel ot nibble cased with hewn stone anel cemented 
37o ^ at the base ind using stecjily in hve terraces to the 

height of 86 ft showed consjucuouslv to the city the long pioces 
sions of jinests and victims winding dong the terraces and up the 
comer flights eif steps On the paved piallorm vveic thre e- store v 
tower temples m whose giound floor stooel the stone images and 
altars, and before that of the war gori the green stone of sicritice, 
humped so i® to bend upwird tlie bodv of the victim that the priest 
might more easily slash open the bre ist with his obsidian knife tear 
out the heirl anel hold it uj) before the god while the captor and his 
friends were waiting below lor the eaie isc to be tumbled clown the 
steps for them to c irry home to be eooked for the feast of victory 
Before flu shrines reeking with the steiieh of sUughter the eternal 
fires weie kept buming and on the pi it form stoeiei the huge dium, 
covered with sn ikes skin whose fearful sound w vs heard for miles 
Fiom the Iciracc eould be seen se venty oi more other temples within 
the enclosure with their images ind blazing tires, and the t<.ompantlt 
or skull place wheic the skulls of victims by tens ot thousands 
we re skf we re d on creiss slu ks or built inlea towe rs There also might 
be seen the flat nieuUi temalacatl or ‘ ">1)111(110 stone where captives 
nine el with wooden wc ipons v\eie dlowcd the mockery of a gladii- 
tori d light igiinst well armed champions Ihe great pyrimid of 
Cholul i with its he misplif neil temple of Oiietzdeoatl at the top 
now in almost diapeless hill surmounted by a chinch w is ibout 
thrice as long ind twice as high is the teoedli of Mexieo A luge 
friction of the Mexican popul ition were set apart as priests or 
attendants to the sei vices of the gods Ihe^ iites peifoimeeJ were 
such as ire found else w lieic — jir lyei , saenhct processions dances, 

Hrasscur ck Boiirboiug Jt is llic interpret itiejn of djllcienl luytlio- 
logieal luel hisloneal Mexievn picture writings, compose el by 
an anonymous luthoi some time aitci the eonquest ind eopieel by 
Fernindo de M\a (KtliKoelnll i'568-iOf8) It belonged to the 
piicekss eeilkction of Mexican doeuments brought together in the 
i8th century by Loicnzo Botuiini (sec his Catilogo del Museo 
lustoijeo indiano, ’ ajipcnchx oi his Idea dt i4na nutva histona gentral 
de la Amtnca st plenty lonal^ Maehid, 1746, § via. No ib It is 
n lined tlieie Ihstoria dt los fe\nos de C olhuacan y de Mt xno Other 
cojnes of the s imo manuscript made by 1 eon y Gam 1 Jose Pichardo, 
Aubin and Biasstur, e xist iii the Pans National Libr iry in the Aubin- 
Goupil collection Brasseui died before he could realize his pUin 
to publish the whole MS in Nahuatl with a translation Some 
extracts are to be found m his Hii>totre de^ nations civihshs du 
Mexique^ and in 1 con y Gama, Do^ Picdras , cd Bustamente 
(Mexico, 1832) Largci fragments of the Ixtlilxochitl copy were 
published m the Anale^ del museo nacional de Mexico^ turn m , 
appendix pp 7-70 but m this edition the Mexican text is very 
eoirupt, and the two Spanish translations arc by no means exact 
Ihe Pans MSS and the Ixtlilxochitl copy were carefully collated 
by Dr Walter Lehmann (see /tthchrift fur 1 thnologu igo6, pp 
752 -760, Journal de la dcs Anum ani^tes de PaitSy nouv sir 

vol 111 No 2 Dr E Selei, V erhandlungtn dev XV 1 lyiternatwnalen 
Amenkamsten I\ongt esses ^ \ienni, 1909, II , pp 1 29-1 50) The 
precious Ixtlilxochitl copy was found b^ Lehmann in the hbi 11 y 
of the National Museum of Mexico, ^nd ariangemcnts were made 
for the publication of the whole MS by him in conjunction with 
Professor h Scler Another very import int Mb was discovered 
by Dr Lehmann, m Guatemala It is the MS of bather Francisco 
Ximenez, Hxsiovia de la Provincta de San I icentr de Chxapa y de 
Guatemala, in three big volumes m folio, which contain the famous 
Spanish translation of the Quiche m>ths or the Popol Vuh *’ 
Tne MS was Ixuight at the expense of the duke of I^ubat, who 
decided to present it, after the death of Dr Lclimann, to the Royal 
Library at Berlin 
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chants, fasting: and other austerities, but there are some peculiarities 
of detail Prayers and other formulas have been copied down by 
Sahagun and other chroniclers, ol endless prolixity, but not without 
occasional touches of pathos These prayers seem essentially 
genuine, indeed there was no European model from which they 
could have been imitated but at the same time it must be remem 


bertd that they come down in Spanish writing, and not untouched 
by Spanish influence, as m one passage where there is a mention 
of sheep, an animal unknown to the Mexicans As to sacrifice, 
maize and other vegetables were offered, and occasionally rabbits, 
quails, &c , but, in the absence of cattle, human sacrifice was tht 
chief rite and cannibahsm lire vailed at the feasts Incense was 
constantly used, especially the copallt (copal) well known to us for 
varnibh little terra-cotta censers are among the commonest of 
Mexican antiquities Long and severe religious fasts were customary 
at special seasons, and drawing blood from the arms, legs and body, 
by thrusting in aloe-thorns, and pissing sharp sticks through the 
tongue, was an habitual act of devotion lecalhng the similar practices 
of devotees in India The ealend ir of religious festivals for the 
Mexican year has been preserved Each 20-day period had one or 
more such celebrations In the month of the ‘‘diminishing of 
waters ' the ram gods or Haloes were propitiated by a procession 
of priests with music of flutes and trumpets carrying on plumed 
litters infants with painted faces in gay clothing with coloured 
paper wings to be sacrificed on the mountains or in a whirlpool in 
the lake It is said that the people wept as they passed by, but if 
so this may have been a customary formality, for the religion of 
these nations must have quenched all human sympathy In the 
next month the god Xipe totec already mentioned nad his festival 
called the flaying of men “ from the human victims being flayed 
after their hearts were torn out for young men to dicss m their skins 
and perform dances and sham fights The succeeding festival ol 
Camaxlli was marked by a severe fist of the priests after which 
stone knives were prepared with which a hole was cut through the 
tongue of each and numbers of sticks passed through Lor the 
gieat festival of lezcatlipoca the handsomest and noblest of the 
captives of the year had been chosen as the incarnate rcpicsentative 
of the god and paraded the streets for public adoration dressed m 
an embroidered mantle with feathcis and gai lands on his head and 
a retinue like a king, for the list month they married him to foui 
girls representing four goddesses, on the hist day wives and pages 
escorted him to the little temple of llacuchcaleo where he mounted 
the stairs breaking an earthenware flute against each step, this was 
a symbolic farewell to the joys of the world, for is he reached the 
top he was seized by the priests his heait torn out and held up to 
the sun his head spitted on the tzompantli and his body eaten as 
siered food the people drawing from liis fate the moral lesson that 
riches and pie isurc may turn into poverty and sorrow I he manner 
of the victim s death in these festivals alloided scope foi vaiiety 
they dicssed them and mule them dance 111 character threw them 
into the liie for the fire god or ciushed them between two balanced 
stones it the harvest festival Ihe ordinary pleasures of festivals 
wcie mingled with all this such as danets m beast misks sham 
fights and children s games but the type of a icligious function was 
a sickening butchery followed by a cannibal feast 

The Mexican priesthood were much concerned with the irt of 


picture writing which they used systematic illy as a means of reeord- 
p _ ing religious iestiv ils and legends as well as keejiing 
calendais of years ind recording the historical i vents 
^ which occurred in them Eacsimiles of several of these 


interesting documents with their translations may be seen in 
Kingsborough splendid reproductions of the beautiful Mexie in 
and Mixteco Zapotee in codices have also been published it the 
expense of the duke of Loubat and by the Junta Colombini" 
(Mexico 1892) Gods ire represented with their appropriate 
attributes — the fire-god hurling his spear the moon-goddess with 
a shell, lie , the scenes of human life ue pictures of warriors fighting 
with club and speai men paddling in canoes women spinning and 
weaving &c An important step towards phonetic writing appears 
in the picture niincs of places and persons The simplest forms 
of these depict the objects signified by the name as where Chapul- 
teptc or ‘ grasshopper hill ‘ is represented by a grasshopper on a 
hill or a stone witn a cactus on it stxnds for Tenoch or stone- 
cactus “ the founder of Tenochhtlan Ihe system had however 
risen a stage beyond this when objects were driwn to represent not 
themselves but the syllables forming their n imes as where a traji an 
eagle a pricker, and i hand are put together not to represent these 
objects but in order that the syllables of their names mo quauh- 
zo'vna should spell the wonl Moquauhzoma (see Aubin s intro 
duction to Brasseur, du Mexique 1 68 J The analogy of this 
to the manner in which the Egyptian hieroglyphs passed into 
phonetic signs is remarkable and writing might have been invented 
anew in Mexico had it not been for the Spimsh conquest The 
Azt^c numerals which were vigesimal or reckoned by scores, were 
depleted by dots or ciicles up to 20 which was represented by a flag 
400 fa score of scores) by a feather and 8000 (a score of scores of 
scoies) by a purse, but for convenience these symbols might be halved 
and quartered so that 5^4 might be shown by one feather, one 
quarter of a feather one flag one half of a flag, and four dots The 
Mexican calendar depended on the combination of numbers with 


E iclure signs of which the four principal were the rabbit reed flint 
ouse—iochtlt acatl tecpatl, callt The cycle of 52 years was reckoned 
by combining these signs in rotation with numbers up to 13 thus 
I rabbit, 2 reed 3 flint 4 house 5 rabbit 6 reed &c By accident 
this calendar may be exactly illustrated with a modern pack of cards 
laid out in notation of the four suits, as, ace of hearts, 2 of spades 
3 of diamonds 4 of clubs 5 of hearts, 6 of spades &c In the 
Mexican ritual calendar of the days of the year, the same method 
IS earned further the senes of 20-day signs being combined in 
rotation with numbers up to 13, as this cycle of days only reaches 
260, a senes of nine other signs aie affixed in addition to make up 
the 305-day year It is plain that this rotation of signs served no 
useful purpose whatever, being less con\ enient than ordinary count 
mg such as the Mexicans employed in their other calendar already 
mentioned where the 20 day periods had each a name like our 
months, and their days had signs m regular order Its histoiicaJ 
interest depends on its resemblance to the calendar system ol cential 
and eastern Asia where among Mongols libetans Chinese, &c , 
senes ol signs are thus combined to reckon years months and days, 
for inst ince the Mongol cycle of Oo years is recorded by the zodiac 
or senes of 12 signs - mouse bull tiger &c combined in rotation 
with the five male and female elements — fire earth iron water 
wood, as ' male hre bull year Ac fins comparison is worked 
out in Humboldt s Vues des CordilUres as evidence of Mexican 
civilization being borrowed from Asia Naturally the Mexican 
calendar system lent itself to magic in the same way as the similar 
zodiac signs of the Old World each person’s fate being affected by 
the qualities of the signs he was born under and the astrologer- 
priests being called in to advise on every event of life Of all 
Mexican festivals the most solemn was that of the xiuhmoiptlh or 
year binding when the 52 year cycle or bundle of years came to 
in end It was believed that the destruction of the world which 
ifter the Hindu manner the Mexicans held to have already taken 
pi ice three or four times would happen again at the end ot a cycle 
As the time drew near the anxious population cleansed their houses 
and put out all fire and on the last d ly after sunset the priests 
dressed m the garb of gods set out m procession fur the hill of 
Iluixachtld there to watch for the approach of the Eltiades to the 
zenith which gave the auspicious signal for the lighting of the new 
hie Ihe finest of the captives wis thrown down ana hie kindled 
on his breast by the wooden drill ol the priest, then the victim's 
heirt was torn out and his body flung on the pile kindled with the 
new flame I he people watching from their fl it housetops all the 
country round saw with joy the flame on the sieicd hill and hailed 
it with a thank ollci mg of diops of blood drawn fiom their cars 
with sharp stone Hikes Swift runners cained burning brinds to 
le kindle the fires of tlie land the sacred liie on the teoealli of the 
war god blazed up again and the people began with feishngand 
lejoicing the new cycle 

Mexican education at any late tbit of the iippei class was a 
system itic discipline much under tbo control of religion which Iilil 
presents itself under a more favourable light Aftci 
the bn th of i child X\\q tonal pouhqut or sun-calculator ' ^ 
drew its hoioscope from the signs it wis boin undei and fixetl 
the time for its solemn lustration or baptism perfoimed by the 
nurse with ippropriate prayers to the gods when a toy shield and 
bow were provi led if it was a boy or a toy spindle and distaff 
if it was a gill and the child received its name An interesting 
picture writing to be seen in Kingsborough shows the details of 
the boy s and giil s edue ition from the early tune when three small 
Glides over the child show it to be three yt irs old and a drawing 
of half a toitilli or corn cake shows its allowance for eieh meal, as 
they grow older the lads are seen beginning to carry burdens 
paddle the canoe and fish while the girls JLearn to spin and weave, 
grind miizc ind cook -good conduct being enforced by punish 
ments of mcieasing severity up to piieking their bodies with aloe- 
thorns and holding their ficcs over burning chillies The schools 
were extensive buildings attached to the temples where from an 
early age boys and giils were taught by the priests to sweep the 
sanctuaries and keep up the sacred fires to fast at proper seasons 
and draw blood for penance, and where they received moral teaching 
m long and verbose formulas Those ht for a soldiers life wire 
trained to the use of weapons and sent early to learn the hardships 
of war, children of craftsmen were usually taught by their fathers 
to follow their trade, and for the children of nobles there was 
elaborate instruction in history picture writing astrology religious 
doctrines and laws Marriages depended much as they 
do still m the Fast, on comparison of the horoscopes of the 
pair to ascertain if their birth signs were compatible Old women 
were employ eii as go be tweens, and the marriage ceremony was 
conducted by a priest who after moral exhortations united the young 
couple b> tying their garments together m a knot, after which they 
walked seven times round the fire, casting mcensc into it, after the 
performance of the marriage ceremony, the pair entered together 
on a four days fast and penance before the marriage was completed 
The funeral rites of the Mexicans are best seen m the --ra/a 
ceremonies at the death of a king The corpse laid out “ 
in state was provided by the pnest with a jug of water for his journey, 
and with bunches of cut papers to pass him safely through each 
danger of ihe road — the place where the two mountains strike 
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togetlicr, the road guarded by the great snake and the great alhgator, 
the eight deserts and the eight hills, they gave him gaiments to 
protect him from the cutting wind, and buried a little dog by his side 
to carry him across the nine waters then the royal body was 
invested m the mantles of his patron-gods, especially that of the 
war-god, for Mexican kings were warriors, on his face was placed 
a mask of turquoise mosaic, and a green chalchihuitc-stone as a 
heart between his lips In older times the dead king was buried 
on a throne with his property and dead attendants round him But 
after cremation came in a mourning procession of servants and chicts 
carrying the body to the funcial pyte to be burnt by the demon 
dressed pnests, after which the crowd of wives and slaves were 
exhorted to serve their lord faithfully in the next world, were 
sacnficed and their bodies burnt Common people would not thus 
be provided with a ghostly retinue, but their simpler funeral cere 
monies were as far as they went similar to those of their monarch 
1 he staple food of the Mexicans before the conquest has continued 
with comparatively little change among the native race and has 
even been adopted by those of European blood Maize 
Indian corn was cultivated on patches of ground 
ana ooa -vvhcrc, as in the Hindu the trees and bushes were 

burnt and the seed planted in the soil manured by the ashes A | 
sharp pointed planting stick, a wooden shovel and a bronze bladed 
hoe ealled a coatly were the simple implements Ihe Mexicans 
understood digging channels for irrigation, especially for the culliva 
tion of the cacahuatl, from which they taught tlic Europeans to 
prejiare the beverage chocollatl^ these native names passed into 
English as the words cacao, or coco and chocolate Other veget 
ables adopted from Mexico are the tomato {tomail) and the chtHi 
used as flavouring to native dishes Ihe maize was ground with a 
stone roller on the grinding stone or metlatl, still known over Spanish 
America as the metaie^ and the meal baked into thin oval cakes e illcd 
by Aztecs tlaxcallt, and by Spaniards iovtillUy which restmbk the 
chapati of India and the oitcake of Scotland Ihe Mexicans were 
also skilful makers of earthen jiols, in which were cooked the native 
beans called by the Spanish /> I'joles, and the various savoury stews 
still in vogue The juicc extracted by tapjang the great alot 
before flowering was fermented into an intoxicating drink about the 
sticngth of beer, by the Spmiaids ealled pulque Tobaeco, 

smoked in leaves or eane pipes or taken as snuff, was in use 
feasts In old times Mcxiein clothing 
ciothiag ana of skins of woven aloe and palm fibre, but at the 
uraaments conquest cotton was largely cultivitcd in 

the hot lands, spun with a spindle, and woven in a ludimcntaij 
loom without a shuttle into tht mantles ind breech eloths of the 
men and the chemises and skiits of the women, garments often of 
fine texture and embioidcred in eoluurs Ornaments of gold and 
silver, and jivvcls of polished quiit/ and green chnlehihuite were 
worn -not only the cars ind nose but th^ lijis being pieiced for 
ornaments Ihe artilieers in gold anel silver melted 
e a -wor rnelils by means of i reed blowpipe and eist them 
solid or hollow and weie ilso skdlcd m himniercd work and 
chasing, as some fine specimens remain to show, though the famous 
animals modelled with gold and silvir fur feathers and scales 
hive disappeared Iron was not known, but copper and tin ores 
were mined and the mi tab combined into bronze of much the samt 


alloy as m the Old World, of which hatchet blades and other instru 
nunfs were made, though their use had not superseded that of 
obsidian and other sharp stone hikes for cutting shaving Ac 
Metals had passed into a currency for trading purposes, especially 
quills of golfl-dust and T shaped pieces of copper, while coco beans 
furnisheel small change Ihe vast size of the market squares with 
their surrounding porticos and the importance of the caravans of 
mei chants who traded with other nations show that mercantile 


h lel risen into some proportion to military interests Nor was the 
wealth and luxurv of Mexico and surrounding regions without a coiro 


Art and 
Pastime 


spondmg develojiment of art The stone sculptures 
such as that nmaming of Xochicaleo, which u figured 
by Humboldt, as well as the ornamented woodwork, 


feather mats, and vases, are not without artistic merit The often- 


cited poems attributed to Nezahualcoyotl m ly not be quite genuine, 
but at any rate poetry had risen ibovc the birbanc level while the 


mention of ballads among the peojfic, court odes, and the chants of 
temple choirs would mtlicatc a vocal cultivation above thit of the 


instrumental music of drums and horns pipe*s and whistles, the 
latter often of pottery Solemn and gay dances were frequent, and 
a sport called the bird-dance excited the admiration of foreigners 


for the skill and daring with which groups of performers dressed as 
birds let themselves down by ropes wound round the top of a high 
mast, so ns to fly whirled in circles far above the ground The ball- 


game of the Mexicans, called tlachth, wns, like tennis, the pastime 
of princes and nobles special courts were built for it, ind the ball 
of India rubber (perhaps the first object in which Europe ms became 
acquainted with this vahiablc material) might not be touched by 
the hands, but was driven against the walls by blows of the knee or 
elbow, shoulder or buttock The favounte game of pa*ollt has been 
already mentioned for its similarity to the pacht^t of modern India 
1 he accounts given by Spanish writers of the Central Americans 
in their state after the Spanish conquest arc very scanty m com- 


C arison with the voluminous descnjitions of Aztec life They 
ring out perfectly, however, the fact ot elose connexion between 
the two civihzations Some Central- American peoples ^ 
were actually Mexican m their language and culture, Central 
especially the Pipils and a large part of the population 
of Nicaragua Ihe mvc'stigations made by Dr Walter 
Lehmann in Central America (1907-1909), prove that these Mexican 
elements were cxtendc‘<l through Guatemala, Salvador, a small part of 
Nicaragua (the territory of the Nicaraos) and on several places m the 
peninsula of Nicoya (Costa Kica) amongst the autochtonous Choro 
tega or Mangue It is an error of the Spanish authorities to pietend 
that the Pipil civilization in Guatemala and Salvador is not older 
than the time of King Ahuit/oll (c 1462-1486) The language 
spoken by the Pipils of Salv ulor (Balsam Coast) is a very old dialect 
ol the Mexican language ol the highland ot Mexico It has preserved 
m the conjugation anti in the lormation oi the plural older forms 
than the classical Nahuatl itself ihe separation ol the Pipils from 
the chief tribes of the Nahuatl branch happened centuries before 
the conquest, and they developed a singular and characteristic 
civilization, which can be seen in the wondertul stone reliefs and 
sculptures of Sta Lucia de Cozumalhuapa on the Pacific coast of 
Gu itemala 

Dr Lehmann's archaeological and linguistic researches, especially 
in Salvador and Nicaragua, also enabled him to prove anothtr very 
important fact, vu that these Pipils, who may be descendants liom 
the j)Coplcs of the Mexican Plateau, migrated into territories pre- 
viously occujjied by an older race ol Mayan origin Ihe archaeo- 
logical and linguistic evidence proves also that a great part of 
Salvador and Honduras was once oceujucd by peoples of the Maya 
race — Pokomam, Chorti and perhaps othti unknown tribes They 
left typical Mayan ruins m Honduras (Icnampua) and in Salvador 
(Opieo near Hhuacan, Qutltjia near San Miguel), which seem, 
however, to be destitute of Mayan hiLioglyjdiie inscriptions The 
easternmost limit of prehistoric Mayan cn ilization, on the Pacific 
coast of Central Amcnci, is Eonstca Bay, with the island of /acate 
C»raiuic 

It IS noteworthy that arch iLological objects of the type character- 
istic of northern Honduras (Ulloa ValUy) have been found on the 
Pacific coast of Salvador A strange stone sculpture of the so ealled 
Chac Mo) type, known before only fioin the country of the Firascs, 
from llaxcala and Chichen Itza was discovered in Salvador 
(Ahuachapan) 

In the nearly unexplored ccntnl part of Nicaragua T)i Lehmann 
found fiagments of painted polychrome clay pottery similar to 
objects known from the Ulloa Valley (Hondinas) amongst other 
ceramic pieces which seem to have been left by the ancestors of the 
Sumo Indians now extinct in that territory It is possible that 
these rerniins of Mayan pottery came into central Nicaiagua as 
articles ot commerce 

It is significant that Mayan civilization cannot be tiaced in an> 
other jiait of Nicaragua or Costa Kica 

Ihe above mentioned jirehistoric M lyin peoples livcti in contact 
with 1) 11 bai oils' n itions and with another little known civilized 
race Ihe bnbanins belonged to the gre it tamily of the Sumo- 
Misquito Indians, the civ?Iiz( d race was that of the Chorotega or 
Mangue (I>iinn, Drotifian, Ac) ihe Sumo Misqmto Indians 
occupied the Atlantic coast ind the interior of Nic^aragua and 
Jlonduras where they i>till live in small tribes a dialect of the hitherto 
unknown Sumo languages is the Matagalpin, now extinct in Nuar 
agin, and nearly identic d with the Matagalpan is the language spoken 
by the Indians of CacaojKra in Salvador (Ultra Lempa territoiy) 
There is no doubt that at the time of the Pipil invasion, tubes of 
the Sumo-Misquito family wcie the immediate neighbours of the 
Pipils towards the cast and north 1 his fact is proved by the names 
of some places m Salvafior, eg Smtiago Nonohualco, San Juan 
Nonohnalco and San Pedro Nonohualco Ihe word Nonohualco 
signifies in the M( xiean language a place where a language changes, 
where another idiom begins lo the cast of the three places whose 
names arc compouneleil with Nonohualco," must have dwelt, in 
the tune of the Pipil Indians, the Nonoualca, called also by Mexicin 
tribes Chon tales or Popoloca The western neighbours of the Sumo 
Indians were and are (though few still survive) the Ja*nca Indians, 
who formerly occupied largi parts of Honduras A linguistic rela- 
tionship can be established lx tween ill the Indian languages spoken 
on the Atlantic coast and in the intcnor eif Nicaragua and Honduras 
Several tribes, such as the Paya (or I’oya) and the Jicaques, form 
together with the Lenca, Sumo (Matagalpa I luakbca and Ulna) 
and Misquito one great family 

The position of the isolated Xinca (or Sinca) Indians, regareled 
from tnis point of view, becomes very inteicsting There are 
scientific reasons to believe that the Xinca also belong to the same 
great family as the I enca, Jicaques, Paya, Misquito Sumo It 
may be possible either that these tribes are the autochtonous inhab 
itants who dwelt in Guatemala, Salvador, Honduras and Nicaragua 
before the immigration of the prehistoric Maya peoples, or else that 
they invaded this region after it had been deserted by a prehistoric 
Onental branch of the Maya family 

The Chorotega race had its centre in Nicaragua (Pacific coast) and 
at one time extended thence as far as Guanacaste (Costa Rica) , at 
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another tunc it extended as far as Honduras (actual department 
of Choluteca) and into eastern Salvador as far as the state of Chiapas 
m Mexico, where the Chorotega penetrated amongst the Mixt 
The Choiotcga or Mangue language, so closely affiliated to the 
Chiapiucc, IS now extinct, but its former extension is to be recog- 
nized by many Indian local names It seems that there was formerly 
a mutual interpenetration between Lenca, Sumo and Chorotega 
tribes The territories of all these tribes can bo, more or less exactly, 
Calculated by the existence of Indian local names The Misqiuto 
country is eharaetenzed by names terminating in laya^ water, or 
auala, river, the Sumo and Ulua countiy by names in uas water, 
the Matagalpan by names in /*, water the Lenca by names in tnjuCy 
Itque^ tsque and (at) quin Such Lenca names occur on the north- 
eastern boundary of the Ultra-Lenipa country of Salvador It is 
strange that there is not a single place name in Salvador either of 
Mayan origin, or, as it seems, of Chorotegan origin Probably the 
Mexican elements superseded the Maya so completely that there 
remained no trace of the Maya except arcliacological objects, it 
is to be supposed that the Lenca and Sumo tribes supersedeil the 
Chorotega m Salvador If we can be sure — and the linguistic 
evidence admits of no doubt —that th( Chorotega had their centre 
in Nicaragua and thenee extended northwestwards, it may be 
hoped that Chorotegan remains will be found in the vast terntory 
occupied for many centuries by the Maya peoples m the Pacific part 
of Guatemala these remains would, of eouise, be archaeological 
or place-names 

How closely related some of the Central American nations were 
in institutions to the Mtxieins appears, not only in their using the 
same peculiar weapons, but m the similarity of their rtligious 
ntes the connexion is evident in such points as the ceremony of 
marriage by tying together the garments of the couple, or m holding 
an off( nder s face over burning chillies as a punishment, the native 
legcncls of Central \mcnca mike mention of the royal ball play, 
which was the same as the Mexican game of tlachtli ilrcady men- 
tioned At the same time many of the Central \mencan customs 
(littered fiom the Mexican thus in Yucal in we find the custom of 
the youths slet ping m a great bachelor s house, an arrangement 
common m various parts of the woild, but not in Mexico the same 
lemark applies to the Maya exogamous law of a man not taking a wife 
of his own f imilv name (see Diego de Linda, liclacion de Y itcatan 
td Brasseur de Bourbouig, p 140), which does not correspond with 
Mexicin custom Wc hive thi means of eumpinng the personal 
appearanec of the Mexicans and Central Americans by their portraits 
on early sculptures, vases, 6 cq vnd, though theic does not qipear 
any clear distinction of lace type the extr lordinaiy back sloping 
foreheads of such figures as those of the bas reliefs of Palenijut prove 
that the eustom of flattening the skull m infaney ore vailed m C eiitral 
America to an extent (jmte beyond iny such habit in Mexico Ihe 
notion that the luimd cities now buried in the Central ^\mtnein 
forests were of great antujuity and the work of extinct nations li is 
no solid evidinee some of them may have bein already abandoned 
before the concjiiesl, but others wcie inhabited by the mecstors of 
the Indiins who now build their mean huts and till their patchts 
of maize round the nhes of the grander life of thur aneeslois In 
comparing these rums in YueitAn, Chiapas, Guatemala uid Hon- 
duras, it is evident that though they are the woik of two or more 
nations highly distinct in language, yet these nations had a common 
system of pictorial or written characters One specimen of v (. entral- 
Amtncan inscnption may give a general idea of them all whether 
it be from the sculptured faydde of a ti mple skctchc d by C ithe i wood, 
or from the painted deerskin called the Dresden Codex (lepiodueed 
m Kmgsborough) , or from the chapter of Diego de Lancia where 
he jirofcsses to explain and tianslate the characters thcmstlves 
these consist of combinations of faces, circles, lines, &e , arranged 
in compartments m so complex a manner that hardly two are found 
alike How they convtyed their meaning, how far they pictonally 
represented ideas or spelt words 111 the different languages of the 
country is a qut stion not yet answered in a complete way LandaS 
description (p 420) gives a table of a numl)er of their elements as 
phonetically representing letters or syllables, but, though there may 
be a jiartial truth in his rules, they art insufheieiit or ttK) erroneous 
to servo for any general deeijihermont One iioint as to the Ccntral- 
Amencan characters is clear, tliit part of them are calendar signs 
lecording dates From ihe accounts given by Landa and other 
writers it xs plain that the Ctntral-Ameriean calendar, rex:koning the 
year in twenty eiglit periods of thirteen days was the same in its 
principle of combining signs as that of Mexico The four leading 
Maya S4 ns c illecl kan wului t\, cauac corrusponiled m Ihear position 
to the lour Aztec signs rabbit, reed flint, house, but the meamngs 
of the Maya signs are unlike the A/tec, very obscure A remarkable 
feature of the Central- American ruins is the frequency of truncated 

C yramids built of hewn stone , with flights of steps up to the U mple 
uilt on the platform at top dlu resemblance of these structures 
to the old descriptions and pictures of the Mexican teocalUs is so 
liking that this name is habitually givtn to them The teocalUs 
pbt by ttie Nahua or Mexican nations have been mostly destroyed, 
Ib^ two rtinam at Huatusco and Tusapan (figured in Bancroft,» 
IV* 44aUi45^>)» which bear a strong resemblance to those of Palenqne 
Ojv thcf^hole it is not too much to say that, m spite of differences 
in style, the best means of judging what the temples and palaces 


of Mexico were hUc is to be gained from the actual rmns m Central 
Amenca On the other hand there are features m Central American 
architecture which scarcely appear m Mexican Jhus at Uxmal 
there stands on a terraced mound the long narrow building known 
as the governor s house (Casa del Gobernador), 322 ft long, 39 ft 
wide, 20 ft high, built of rubble stone and mortar faced with square 
blocks of stone, the interior of the chambers rising into a sloping 
roof formed by courses of stonework gradually overlapping in a 
false arch fho same construction is seen m the buildmgs form- 
ing tlic sides of a quadrangle and bearing the equally imaginary 
name of the nunnery (Casa dc Monjas) the resemblance of the mtenor 
of one of its apartments to an Etruscan tomb has often been noticed 
(see Fergusson, History of ArthxUcture^ vol l, Viollet Ic-Duc, in 
Charnay) 

Ihe explorations made by Dr Lehmann m 1909 in the famous 
ruins of Teotihuacan, near Mexico city throw new hght upon certain 
chronological problems Like the excavations made by Dr Max 
Uhle in Pern, they tend to determine the relative antiquity of the 
different pencils of the ancient civiUzation they dso show that 
these various culture-penods followed one another among the 
Mexicans in much the same sequence as among the Peruvians At 
a considerable depth below the foundations of a temple palace at 
Icotihuacan, Dr Lehmann discovered certain ceramic fragments of 
a type quite different from any hitheito classed as Mexican 1 hese 
are painted on a fine stucco in beautiful colours (notably a kmd of 
turquoi'-c green) and repicsent archaic forms of flowers and butter 
flies Ihe relation between the wall paintings of Teotihuacan and 
ornaments at Lhichen Itz i, as also the existence of sculptured stone 
yokes m teotihuacan, in the countiy of the Totonacs, m Guatemala 
and 111 Salvador, furnish impoitant material for the investigation 
of the obscure problems of the foltccs and Olmecs, and of the exten- 
sion of Maya peoples on the Atlantic coast of the JMcxicin Gulf 
from Campeche as far as labasco and Vera Cm/ 

Attempts to trace the architecture of Centrd America directly 
from Old-World types have not been succissfiil, while on the other 
hand its decoration shows pi oof of original invention, espcnally 
m the imititions of woodwork which passed into sculptured orna- 
mint when the matciial btcuno stoni instead of wood thus the 
architectural nmains, though they fail to solve the probliin of the 
culture of the nations round tiic Gulf of Mtxico, Ihiow much light 
on it whin their evidence is addid to that of religion and instoms 
At any rate two things seen probiblc — fust that the civilizations 
ot Mexico and Centr d Amciica were pervaded by a common influence 
m religion, art, and custom, second, that this common element 
shows tracts of the mijKJi tation ot Asiatic ideas into Amenca 

J 3 iBLiot»KATHY — Ihe mosl illumm itiDg and fundimcntal woik 
on Mexican ircliaeologv the OesatmneUe 'ibhandlun^en of Eduard 
Sclcr (vol 1 Heihn 1902 vol 11 1904) hor the e irhesi dcsciiptions 
of the ancient cities ot Mexico the wiitings of ( ogolludo Landa 
Antonio del Kio Sahagiiii lorqiiemada and others arc of the gicatest 
V due The account by Antonio de Leon y (rama Desert prion 
histoiica y cronologica de la^ dos piedya<; que se hallaron en 

la plaza principal dt Mexteo el aflo de lye^o (Mexico 1792 2nd ed 
by C M de Mustamentel) may be speciilly mentioned Much of 
this mxtciial is to be found in Loid Kingsboioiigh s monumental 
\ ojk m 9 vols seq on the Antiquitie’i of Mexteo (1 onilon 18^1- 
1848) Alexander von Humboldts Vues des (^ordilUye^ et monu- 
ments de*i peuples indigenes di I Amerique was published m Pans in 
181O At the beginning of the 19th century the colonial government 
undertook a comprehensive exploration of the best known groups 
of rums and three expeditions were made in 1805-1808 iineler the 
direction ol Captain Guillaume Dupaix, accompanied by I uciano 
Castaneda xsailist The reports were not published however until 
Kmgsborough included them in his work though some of the draw- 
ings appeared m other works In many respects these reports are 
the best of the early accounts Another early explorer was the 
I rench artist 1 r6d6nc de Waldeck who published Voyage ptUoresque 
et arohdologique dans la province d Yucatan (Paris 1838) and whose 
collection ot drawings appeared m i80() with the descriptive text 
by Brasseur de Bourbourg under the title Monuments anciens du 
Mextque Among other and later works including some who have 
devoted themselves more cspecndly to Maya inscriptions are 
Arnold and Frost Ihe American J^gypt (London 1909), H H 
Bancroft I he Native Races of the Pacific States (5 vols , New York 
1874-1876, vol IV IS devoted to Antiquities''), A F Bandeher, 
Report on an Archaeological Tour in Mexteo, iSSr (Archaeol Inst 
of America, papers, Am Scr 11 ), Leopoldo Batres Cuadref argued 
lopco y etnografico de la Republica Mexieana (Mexico n d ), W W 
Blake Catalogue of the Historical and Archaeological Collections of 
the National Museum of Mexico (Mexico 1884) , Eug Boban, Cuadro 
arqueoldgtco y etnografico de la Republica Mexieana (Pans 1885). 
Daniel G Bnnton Ihe American Race (New York 1891) ana 
Ancient Phonetic Alphabets of Yucatan , Desir^ Charnay The Ancient 
Cities of ihe New World (Transl New York 1887), Charnay and 
VioUet-le-Duc CiUs et mines amdncaines (Pans, 1863), Alfredo 
Chavero (ed ) Antiguedades msxicanas (Mexico, 1892), Dupaix, 
AnttauiUs mexteatnes (Pans, 1834-1836), E Forstemann (numerous 
articles in Globus and other German publications, 1893-1897 on 
Maya inscriptions), E T Hamy, Decades americanae (Pans, 1888 
1898, 1902), Wm H Holmes, Archaeological Studies among the 
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Ancient Cities of Mexico (Farts I and II tield Columbian Museum, 
Chicago, 1895-1897), W Lehmann Lrg(hnissc und Au/gaben dtr 
mexikanischen Fvrschung ( Irchtv jur Anthropologie neue I olge 
111 2, 1907) Eng trans Methods and Re'iults tn Mexican JRe<:earch 
by Seymour de Kicci (Fans 1909) , Iheobert Maler, Ncue Entdeckung 
von Rumen- Stadten in Mittel 4 fnenka {Globus Ixx 149-150 Braun 
schwoig, 1896) and also contributions to American archaeological 
publications, A F M ludslay Biologta Centrah- Americana Archae- 
ology (London 1897), J F A Nadaillac Prehistoric America (New 
York 189*1), ^elia Nuttall Ihe Fundamental Principles of the Old 
and Neuf World Civilizations (Arch and Ethn Fapcis, Feabody 
Museum, Cambridge, 1901), Antonio l^enahcl Monumtntos del arU 
mexicano antiguo (i vol text 2 vols plates, Berlin 1890), Carl 
Sapper Das nordliche Mittel (Braunschweig 1897) , Caecilie 

Safer Auf alien Wegen in Mexico und (luatemala (Berlin 1900), 
Eduard K Seler ‘'Dcr Charakter dcr aztekischen und Maya Hand- 
schriften {Zeitschrift fur Lthnologu Berlin 1888) ind other papcis 
in various German publications John L Stephens (h ( atherwood 
artist) Iravels in Central America (2 vols New York 1841), and 
Incidents of 1 ravel in \ ucatan (2 vols New York 1845) 

(E B r , W L *) 

11 — Colonial Period ij30-/Sj/ 

The conquest of Mexico by the Spanish forces under Hernando 
Cortes (qv) in 1520, and the death of the last Aztec emperor, 
Guatemozin, introduced what is known as the colonial period 
of Mexican history, whu h lasted down to the enforced resigna- 
tion of the last viceroy, O Donoju, m 1821 During these three 
centuries, after a brief but most unsatisfactory expenence of 
government by audientias (1521 153 s) sixty -four viceroys 
ruled over New Spain Of these a few were eccltsiistics two 
had two terms of ofhie only two or three were of native birth, 
and their previous ofhcial life had alwavs lieen passed in other 
parts of the Spanish dominions 

New Spam was one of four great viceroy alties, the other 
three being New Granada, Buenos Aires and Peru Its \i( eroy 
ruled over distru ts differing in status and with o\cr- 
lapping and lonflicting authorities, some of these 
being ippomtcd direitlv bv the king of Spam, and 
responsible to him New Spam in its widest meaning includes 
the audieni las or judicial districts of Manila, Sen Domingo and 
(ruatcmala, and the viieroy had some sort of authority over 
them but in its narrower meaning it comprised the audicnc la 
district of Mexico and the subordinate tudiencia district of 
Guadalajara, which together extended from Ciiiapas and Guate- 
mala to beyond the cistern boundary of the modern state of 
Texas and northwards, eventually, to Vancouver s Island In 
the course of the j8th century this came to ( orisist of the follow- 
ing divisions (t) the kingdom of Mexico, which included the 
peninsula of Yucatan but not the present state of ( hiapas or a 
part of Tabasco, these belonging to Guatemala Approximately 
its south border ran from a point slightly east of lehuantcpec 
to the bay of Honduras and its north limit was that of the 
modern states of Michoacan and Guanajuato, then cutting across 


The church rapidly supplemented the work of the conquerors 
The first Traneiscan mission arrived in 1^24, other orders 
followed The announcement of the apparition of rb^ Church 
the Virgin to an Indian near Mexico city provided a aad the 
place of pilgrimage and a patroness in Our Lady of 
Guadalupe, and the friars ingeniously used the hieroglyphic 
writmg for instruction in ( hristian doc trine, and taught the 
natives trades, for which they showed much aptitude Ihe 
university of Mexico was founded m 1553 Ihe Jesuits estab- 
lished themselves m 1572, devoting themselves actively to the 
education both of whites and ot natives, and were a powerful 
factor m the exploring and civilizing ol the northern districts 
Ihc Inquisition was introduced m 1571 With the natives 
south of the latitude of Tampico there was little trouble after 
the Mixton War (m Guadalajira) in 15^0 1562, save for occa- 
sional risings m Yucatdn, Tehuantepec , and m 1711m the Nay ant 
mountain region west of Zacatecas, and lamaulipas was con- 
quered in 1748, but the wild Indians of bonora and New Mexico 
gave constant trouble to the missions and outlying settlers 
There wtere occasionally riots due to scarcity of ( orn (notably 
m Mexico itself m 1692) As m other Spanish possessions, 
Indian labour was replaced or supplemented by that of negro 
slaves, but these were almost wholly confined to the c oast regions 
of Vera Cruz and Acapulco, ind eirly m the igth century there 
were only some 10,000 in all 

As the Spanish conquerors brought few women, there was 
much mixture of races Among the pure whites- who were 
practically all of Sp inish extrac tion — there were two 
wcll-delmcd clisses, the (lachupincs cir chapetones, castes""^ 
Spaniards born in Europe, svici to l)c so ruined in 
allusion to their spurs, horn Aztec words meaning ‘prickers 
with the foot, and the native -biirn or creoles the former, 
though 1 small minoritv, had almost all the higher positions 
both in the public strvic c s ind in commerce Besides th( se there 
were hve well-dehnecl castas mestizoes (Indian and white), 
mulattoes (ncgio and white), Za mhos (ncgio and Indian), who 
were regirdecl as specialh vicious and dangerous, native 
I Indians and negroes But there were about a dozen inUr- 
I mediate ‘ named varieties,^ of which the salio-atras (tending 
awa> from white) and ieute en I aire (tending towirds white) 

' may be mentioned, and m inv of the last ncmed eventually 
passed into the Creole class, sometimes b) the decree of a court 
I Ihc fact that the ti ide route to Manila passed thiough Vera 
, Cruz, Mexico Citv and Acapulco entailed the settlement also of 
i few { hinese and M xlays, chiefly on the Facihc coast 

The natives were subject to tribute and kept in perpetual 
tutelage divided at the eonejuest, with the I ind, as serts of the 
conquerors, in repartimientoh or enconiiendas, they 
I were gradually freed at an early date from then 
serfage, and allowed to sell their labour as they 


San Luis Potosi to a point just above Tampico (2) I he kingdom | pleased, thev were, however, to a great extent kept m villages 
of New Gahc la, including the present states of Zacatec IS, Jalisco 1 or settlements, compelled to cultivate land which they held 


and part of San Luis Fotosi (3) The Nuevo Regno de Leon 
(the present state of that name) (4) The Provincias Internas, 
i e “ interior ” regarded from the capital, viz Nuevo Santander 
(Tamaulipas, and Texas to the bay of Corpus Chnsti, founded 
1749), the several provinces of Nuevo Biscaya or Chihuahua, 
Durango, Sonora with Sinaloa, Coahuila, Texas (from Corpus 
Chnsti Bay to the mouth of the Mermen ton m the present state 
of Louisiana), and the two C^hfornias 
The audiencia councils also advised the viceroy in matters 
of administration, and, as with other ofhcials, his career was 
aovernment subject at its close to a formal examination by a 
and Organic commission — a process known as “ taking his 
gation resident ia” Local government till 1786 was largely 
in the hands of alcaldes majores and carregtdores, the latter 
established m 1531 to look after the Indians, and both appointed 
by purchase Towns, which were to some extent founded after 
the conquest as centres of civilization for the Indians, were 
governed by civic officials appointed m the first instance by the 
governor of the province, but subsequently as a rule purchasing 
their posts. 


for their life only, and stnetly controlled by the friars or the 
priests Their numbers were several times seriously reduced 
by the matlazhuatl, apparently analogous to yellow fever, but 
not attacking the whites, and unknown before the conquest 
Ihc negroes were allowed to buy their freedom gradually at 
rates fixed by the judicial authorities, and slaver>^ seems never 
to have taken muc h hold except in the coast region 
Of the events of this period only a bare outline can here be 
given Ihe term of office of the first viceroy, Antonio de 
Mendoza, was marked by the Mixton War, by an leading 
attempt to suppress the encomienda system, and by Bventat 
a violent epicJemic among the natives Under his t^dS-isJg 
successor, Velasco, the measures taken for the relief of the 
natives provoked the landowners to a conspiracy (repressed 
with great seventy) to set up Cortes’ son as king of New Spain 
In 1568 the island of Sacrihcios, near Vera Cruz, w is seized by 
John Hawkins (^y), who was surprised by the Spanish fleet 
accompanying the new viceroy, dc AJmansa, and escaped with 
Sir Francis Drake (q v ), but without the remaining ships of his 
squadron In 1572 and 1578, however, Drake took abundant 
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vengeance, and in 1587 Cavendish captured the Manila galleon — 
a success repeated in the next century 

For the next sixty years an urgent question was the prevention 
of floods in the capital Situated on the lowest of lour lakes, 
The Drain- whose waters had only one small outlet from the 
age oi the valley, it was only 4 ft above the level of the 
Capital lowest, and was flooded on an average once in every 
twenty-five years It had been protected under the native 
kings by a system of dikes, which were added to under the earlier 
viceroys, but serious inundations in 1553 and 1580 flooded the 
city, and the latter suggested the relief of the highest lake, that 
of Zumpangp, by a tunnel carrying its chief affluent into a 
tributary of the Panuco, and so to the Atlantic This, however, 
was not then undertaken, and when mooted again in 1603 was 
opposed as certain to involve a heavy sacrifice of Indian life 
Another inundation, in 1604, suggested the transfer of the city 
to Tacubaya, but the landowners opposing and the city being 
again inundated in 1607, the Nochistongo tunnel was begun 
under the auspices of a Jesuit, Enrico Martinez, and roughly 
completed in eleven months It passed under a dcpressibn m the 
mountains of the extreme north of the valley Humboldt states 
that It was 6600 metres long, 3^ wide and 4 high But it did 
nothing for the southern lakes, so that a further system of dikes 
was recommended in preference, in 1614, by the Dutch engineer 
Adrian Boot, it was inadequate for its work and, not being 
lined with masonry, it was liable to be choked by falls Repairs 
were suspended in 1623, and a further inundation, with great 
losses of life, occurred from 1629 to 1634 The removal of the 
city was again mooted and, though sanctioned by the king of 
Spam, successfully opposed by the landowners Another flood 
occurred in 1645 After a disastrous attempt to enlarge the 
tunnel in 1675, eventually converted into an open cutting, 

but the work was not finished till 1789, and the bottom was then 
29 ft 6 in above the level of the lowest lake The drainage was 
only satisfactorily accomplished at the end of the 19th century 
(see below) 

A negro revolt in the Vera Cruz region (1609) and an Indian 
rebellion in Sinaloa and Durango may be mentioned among the 
events of the earlier part of the 1 7th century 1 he 
regular and secular ( lergy had early come into ( on- 
flu t, pxrtuularly over the tithe and the control of 
the Indians, and in 1621, the marquis de (/elves, an energetic 
reformer, who as viceroy favoured the appointment of the 
regulars to deal with the natives, came into conflict with Arch 
bishop berna of Mexu 0, who placed the city under interdict, 
ex( ommunu ated the viceroy and constrained him to hide from 
the mob Some years later the bishop of Puebla, Juan dc 
Palafox y Mendo/a, transferred many native congregations 
from the friars to secular priests, and subsequently, in 1647, 
came into conflict with the Jesuits, whom he excommunicated, 
but who eventually triumphed with the aid of the Dominicans 
and the archbishop The power of the chunh may be judged 
from the petition of the Ayuntamiento of Mexico to Philip IV 
(1644) to stop the foundation of religious houses, which held 
half the property in the country, to suspend ordinations because 
there were 6000 unemployed priests, and to suppress feast days 
because there were at least two per week 

To ('heck the Dutch and British corsairs the Barlovento 
(“windward”) sejuadron had been set up in 1635, but the 
British capture of Jamaica (1655) aggravated the 
danger to the Spanish convoys During the rest of 
the century the ports of Yucatan and Central 
America were frequently raided, and in 1682 Tampico 
suffered a like disaster in May 1683 Vera Cruz itself was 
captured through stratagem by two buccaneers, Van Horn and 
Laurent, who plundered the town for ten days, committed 
shocking outrages, and escaped as the Spanish fleet arrived 
In 1685-86 the Pacific coast was ravaged by Dampicr and Swan, 
and in 1709 Woodcs Rogers, with Dampier as pilot, captured 
the Manila treasure galleon, a feat repeated by Anson in 1743 
But the European wars of the i8th century had little effect on 
Mexico, save that the privileges of trade given to Great Britain 


by the treaty of Utrecht facilitated smuggling In the first 
half of the i8th century we may note the appearance, intermit- 
tently at first, of the first Mexican perioclical— the Gaceta de 
Mexico — in 1722, a severe epidemic of yellow fever in 1736, and the 
establishment about 1750 of a standing army with a nucleus of 
Walloons and Swiss, negroes and Indians being excluded and 
the half-breeds admitted under restrictions But the great 
event of the i8th century was the expulsion of the Jesuits from 
Mexico, as from the other Spanish dominions, in 1767, under 
orders from Charles III 1 hey were arrested en masse on the night 
of the 26th of June, their goods were sequestrated, and they 
themselves deported to Havana, then to Cadiz, Genoa, and even- 
tually C orsica They had done much to civilize the natives and 
to ecJucate the whites, and their expulsion, which was greatly 
resented by the Creoles, probably tended to increase the popular 
discontent and prepare for the overthrow of Spanish rule 
In 1769 Don Jos6 de Galvez was sent out as special commis- 
sioner to devise reforms, with powers independent of the then 
viceroy, but without much immediate result It 
was, however, a consequence of his work that 
1786 the provinces and kingdoms were replaced by 
twelve mtendencias (Guadalajara, Zacatecas, Durango, Sonora, 
Puebla, Vera Cruz, Merida, Oaxaca, Valladolid, Guanajato, San 
Luis Potosi, Mexico), whose governors and minor officials were 
directly dependent on the viceroy, the former alcaldes, may ores 
and corrcgidores, who were very corrupt, being abolished 
Possibly it IS from this reform that we may date the antithesis 
of Federals and Centralists, which is so conspu uous in the history 
of republican Mexico Among the later viceroys the Conde de 
Revillagigedo (1789-1794) deserves mention as a progressive 
ruler who developed (ommcrcc and improved administration, 
and took the first, but very imperfect, census, on which Hum- 
boldt based his estimate of the population in 1803 it 5,840,000 
The Europe in wars of the French revolutionary period 
interfered with the traffic with Spam, and so rcl ixcd the bonds 
of a commercial system which hampered the manu- Beginnings 
faitures of Mexuo and drained away its wealth of Sever- 
Already m 1783 the Condt dc Aranda had suggested 
to the Spanish king the scheme of setting up three Spanish- 
American kingdoms bound to Spain by perpetual treaties of 
alliance and reciprocity and by frKjuent royal intermarriages, 
and with the king of Spam as overlord The plan was devised 
as a means of rivalling Anglo-Saxon suprernai y, but was rejected 
thiough fear of the mixed races predominating over the whites 
A similar fear helped to keep down the tendencies inspired by 
French revolutionary literature, though plots occurred against 
the viceroy Bramiforte in 1798 and 1799 But the real causes 
of the revolution were local The chief was the Creole jealousy 
of the Spanish immigrants There was oppressive taxation, 
restriction on commerce and manufacture in the interest of 
Spain, even vmeyards having been prohibited, and the courts 
were very corrupt But to these grievances was added in 1804 
the sequestration, to provide for Spain’s needs, of the benevolent 
funds {obras ptas) m Mexico, amounting to about $45,000,000, 
and nearly all invested on mortgage The mortgages were 
called in forced sales were necessary, the mortgagers were 
frequently ruined, and less than a fourth of the total was realized 
Other confiscations and exactions followed, and when the rule 
of Fernando VII was succeeded by that of Joseph Bonaparte, 
the municipality of Mexico invited Iturrigaray, the viceroy, to 
dec lare the country independent He proposed the convocation 
of a national congress, but was overthrown by a conspiracy of 
Spaniards under one Yermo, who feared that they would lose 
their privileged position through severance from Spain The 
two next viceroys were incompetent , further demands from the 
Spanish authorities in revolt against Joseph Bonaparte increased 
the disaffection, which was not allayed by the grant of represen- 
tation in the Spanish Cortes to the colonies, and, on the demands 
being repeated by a third viceroy, Venegas, Creole conspiracies 
arose in Quer^taro and Guanajato Their discovery in 1810 
was followed by the outbreak of the revolution Hidalgo, a 
parish priest, and Allende, a captain of cavalry, with forces 
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consisting largely of Indians, captured a stronghold at Guanajato 
and even threatened the capital, but the revolutionists were 
defeated m i8i i at Calderon, and the leaders executed Another 
priest, however, named Morelos, contmued the movement, and, 
despite defeat in the terrible siege of Cuatla (now Morelos) on 
the 2nd of May 1812, raised the south, so that in the next year 
his forces overran most of the kingaom of Mexico and held its 
southern parts, and he was able to convoke a congress and issue 
a constitution But he also was captured, and executed at 
Mexico city in 1815 Though revolutionary movements still 
continued, by 1817 only one leader, Vincente Guerrero, was left 
in the field But in March 1820 the Spanish constitution, 
repudiated by King Fernando VII soon after his restoration, 
was restored after a military rising in Spam It was promul- 
gated in Mexico, and the ecclesiastics and Spaniards, fearing 
that a Liberal Spanish government would force on them disen- 
dowment, toleration and other changes, induced Augustin de 
Iturbide, who had already been conspicuous in suppressing the 
risings, to take the field in order to effect what may be called a 
reactionary revolution 

111 — Independent Mexico 

Thenceforward, till the second election of Porfino Dia? to 
the presidency in 1884, the histcjry of Mexico is one of almost 
Genera! continuous warfare, in which Maximilian’s empire 
CbaraUer- is a mere episode I he conflicts, which may at 
istics sight seem to be merely between rival generals, 

are seen upon closer examination to be mainly (i) between the 
privileged classes, / e the c hurch and (at times) the army, and 
the mass of the other civilized population, (2) between Central- 
ists and Federalists, the foimer being identical with the arm), 
the church and the supporters of despotism, while the lattei 
repre sent the desire for republicanism and loc al sell-government 
Similar conflicts arc exhibited, though less continuously, by most 
of the other Spanish- American states On both sides in Mexico 
there was an element consisting of honest doctrinaires, but rival 
military leaders exploited the struggles in thtir own interest 
sometimes t iking each side successively , and the instability was 
intensified by the extreme poverty of the pcasintry, which 
m ide the soldiery reluc tant to return to c ivil lile, by the absence 
of a regular middle c lass, and by the concentration of wealth in a 
few Innds, so that a re\olutionary chief was gencrall) suie both 
of money and of mtn But after 1884 under the rule of Diaz, 
the federal system continued in name, but it concealed in fait, 
with great benefit to the nation, i highly lentralizcd administra- 
tion, \ery intelligent, and on the whole both popular and 
siH ( essful — a mode rn form of rational despotism 

Iturbide eventually combined with Guerrero, and proclaimed 
the “ Plan of Iguala,” which hid down, as the bases of the new 
Genera! State, the maintenance ol the Roman Catholic 
Hurbide religion and the privileges of the clergy, the estabiish- 
beeomea mcnt of a limited monarchy, and equality of rights 
^922-^823 Spaniards and native-born Mexicans Iturbide 
sought the co-operation of the \iccroy Apodaca, who, 
however, refused, but he was presently superseded by General 
O’Donoju, who, being unable to get beyond Vera Cruz, recog- 
nized the independence of Mexico O’Donoju shortly after- 
wards dud, the Spanish government repudiated his act, and 
Spanish troops held the fortress of San Juan de Ulua, off Vera 
Cruz, till 1827 A provisional Junta, nominated by Iturbide, 
issued a declarition of independence (Oct 1821), and nominated 
a regency of five, with Iturbidh as its president The first 
Mexican Congiess met on the 24th of February 1822 A section 
of it favoured a republic, another, monarchy under Iturbide, 
another, which was broken up by the refusal of Spain (continued 
until 1836) to recognize Mexican independence, monarchy under 
a Bourbon prince A conflic t now arose between the republican 
majority and Iturbide, which was settled bv a military pronunc^a- 
miento in his favour, and the Congress elected him emperor 
He was crowned on the 21st of July 1822 Fresh conflicts broke 
out between him and the Congress, and Antonio Lopez de ^anta 
Anna, captain-general of Vera Cruz, proclaimed a republic, 


promising to support the Plan of Iguala He was defeated at 
Jalapa and driven to Vera Cruz, but the armv deserted Iturbide, 
who was compelled to abdicate (April 19, 1823) The Con 
gress deported him to Italy, and grtUitcd him a pension He 
returned almost immediately, on the pretext that Spain was 
intriguing against Mexican independence, and on landing 
(having been previously outlawed) was arrested and executed 
Ouly I, 1824) 

I he Congress had meanwhile undone much of his work, and 
had divided into Federalists and Centialists, the latter largely 
Monarchists and Freemasons I he federalists were strong 
enough to secure the adoption of a constitution (Oct 4, 
1824) modelled on that of the United States, with additional 
clauses, notably one declaring the Roman Catholic religion 
to be alone recognized A source of abundant discord was 
opened by the provision that each state should contribute 
Its quota to the Federal revenues No proper statistical 
basis for estimating the quotas existed, and the device gavv 
each state a plausible reason for attempting secession on 
occasion Moreover, the capital and some territory round it 
was made into a “ federal district ” — another grievance intensi- 
fying the antagonism of the state to the central power The 
Freemasons had been largely instrumental in overthrowing 
Iturbide, they now divided into the Escocests (lodges of the 
Scottish ritual), who were Monarchist and Centralist, and the 
Yorkinos, who took their ritual from New York, and their cue, 
it was alleged, from the American minister, Joel Poinsett An 
attempt at revolt, headed by Nicolas Bravo, vice-president, the 
Grand Master of the Escoceses, was suppressed, but dissensions 
ensued in the \orkino paily between the followers of President 
Guerrero (a man largely of nitive blood, and the last of the 
revolutionary leaders) and of Gomez Pedraza, the Pres!<ient 
war minister A (onflict broke out, the Guerrerists Guerrero, 
were victorious, and the pillage of foreign shops in t 82 S-! 83 ! 
Mexuo city (1828), among them that of a French baker, 
gave a basis for the foreign claims which, ten yeirs later, 
caused the “Pastry War ’ with f ranee Meanwhile, attacks 
on Spanish ships off Cuba by a Mexiian squadion, com- 
manded by an American, David Porter, had induced Spam 
to send an expedition to retonquer Mexico (1829) which was 
checked at Tampico bv Santa Anna During tlie invasion 
Viec-Prcsident Antonio Bustamante declared against President 
Guerrero, the bulk of the army supported him Guerrero was 
deposed, and his partisans in the south were defeated at Chilpan- 
cingc) (Jan 2, 1831), and Guerrero, letiring to Acapulco, was 
enticcci on board an Italian merchant-ship, and treacherously 
seized, tried and executed (Jan -f eb 1831) Next year, how- 
ever, a levolt broke out against Bustam inte, which was joined 
by banta Anna, and eventually resulted in a pronunc lamiento in 
favour of Gomez Pedraza He, and his succ essor, Vicc-Presidcnt 
Gomez farms (1833), assailed ihc exemption of the clergy and 
of military officers from the jurisdiction of the civil courts, and 
the latter attempted to laicize higher education and to iclax 
monastic bonds Santa Anna took advantage of the situation 
to assume the presidency He eventually became santaAana, 
dictator, dissolved Congress (May 31, 1834) and the DUtator, 
state legislatures, and substituted creatures of his 
own for the governors of the states and mayors of towns, then 
retiring into private life A new Congress, having resolved 
Itself mto a constituent assembly, followed up this ( entralist 
policy (Dec 30, 1836) by framing a new constitution, the Sicte 
Leyes or Seven Laws, which converted the states into depart- 
ments, ruled by governors appointed by the central authority, 
and considerably reduced popular representation Antonio 
Bustamante became the first president under it suatamante, 

I he French claims set up by the pillage of foreign PresMeat, 
shops in Mexico had, however, remained unsatisfied, 
and in 1838 a French fleet blockaded the coast, bombarded 
the fortress of San Juan de Ulua, off Veia Cruz, and 
occupied the town The Mexican government gave way, 
threatened by federalist risings and secessions of states, which 
culminated in 1841 Santa Anna appeared, nominally as a 



340 MEXICO [INDFPENDENl MEXICO 

mediator, and put forward the of Tacubava (Sept 28, 1 and march on Monterey It was taken by assault on the 


1841), abolishing all the Siete Leyes exiept the part re- 
SaniaAnaa bating to the judicial system, arranging for a new 
Roatored, constituent assembly, and reserving for the presi- 
iS4i (jent (himself) full power of re-organizing the 

administration Ihc Centralist government, after a vain at- 
tempt to defeat him by professing a more thorough Federalism, 
give way to force, and Bustamante was allowed to leave the 
country But the new Congress was too Federalist for Santa 
Anna, and he retired, leaving the reins to Nico as liravo, under 
whom a new Centralist constitution was established (1843) 
Ihis expressly retained the privileges of the clergy and army, 
and was in some respects more anti Liberal than that of 1836 
But new complications were now introduced bv the question 
of Texas Though a state of the Mexican Union, it had been 
settled from the United States in consequence of a 
grant given by the Spanish viceroy to Stephen 
Austin in 1820 and had been estranged from Mexico 
partly by the abolition of slavery under a decree of President 
Guerrero, and partly by the prospe( t of the C enlralist ( onstitu- 
tionofr836 It then seceded Santa Anna attempted to rediK e 
It, showing great seventy, but was eventually defeated and 
captured bv Houston at the battle of San Jacinto, and compcllc d 
to sign a treaty recognizing Texan independence, which was 
disavowed on his return to Mexico A state of war thus con- 
tinued nominally between Mexico and its seceded member, 
whose independence was recognized b) England, France and 
the United States The slaveholders m the United States 
favoured annexation of Texas, and pressed the claims due from 
Mexico to American citizens, partly perhaps with the aim of 
forcing war Most of these claims were settled by a mixed 
commission with the king of Prussia as umpire, in 1840-1841, 
and a forced loan was raised to pay them in 1843, which stimu- 
lated the revolt of Paredes against Sant i Anna who had n turned 
to power in 1844 It resulted in Santa Anna’s downfall, imprison- 
ment at Perotf and eventual exile (Dec 1844 to Jan 1845), 
and the election of (icneral )ose Joiqiun Herrera as president 
But Herrera was clisplac eel in the 1 ist days of 18 by a pronun- 
c lamicnto in favour of Paredes, who undertook to uphold the 
national rights against the United States, and who was elected 
president on the 3rd of Januiry 1846 lexas had meanwhile 
applied for admission into the American Union The annexa- 
tion, rejected in 1844 bv the United States Senate, was 
sanctioned on the Jst of March 1S45 and carried out on the 
22nd of December 18^5 The Mcxi< an minister withdrew from 
Washington, and both sides made active preparations for war 
The United States forces were ordered by President Polk to 
advanc e to the Rio Grande in January 1846 Thev established a 
War with Point Ysabel (behind the opening of Brazos 

United Santiago), and crec ted a fort in Texan territory, rom- 

statea mandmg Matamoros, on the Mexican side of the Rio 

id 46^48 Grande This provoked the Mexican forces into a 
defensive invasion of Texas, to cut the American communications 
with Point Ysabel They were, however, defeated at Palo Alto 
(May 8) and Resaca de la Palma (May g) there was an out- 
burst of warlike feeling m the United States (with a counter- 
movement in the North), and an invasion of Mexico was planned 
b> three routes — from Matamoros towards Monterey m New 
Leon, from San Antonio de Bexar to Chihuahua, and from Fort 
I eaven worth to New Mexico Importance attaches chiefly to 
the movements of the first force under General Zachary Tavlor 
During the war preparations President Pafrtdes, suspected of 
intriguing to overthrow the Republic and set up a Spanish 
prince, had to give place to his vice-president Bravo, who m his 
turn gave way before Santa Anna, who was hastily recalled from 
his exile at Havana to assume the presidency and the conduct 
of the war (Aug 1846) He was allowed by the American 
squadron blockading Vera Cruz to pass in without hindrance 
Probably it was thought his presenc e would divide the Mexic ans 
The preparations of the United States took some months It 
was not till the 5th of September 1846 that General Zachary 
Taylor could leave his d6p6t at Camargo on the Rio Grande, 


23rd of September, Santa Anna was defeated at Buena 
Vista (near Saltillo) on the 23rd of February 1847, and 
forced back on San Luis Potosi New Mexico was occupied 
without opposition, Chihuahua was occupied, but not held, 
owing to the difficulties m maintaining (ommunirations, and 
Upper California was seized m the autumn of 1846 by John 
C Fremont, who had been exploring a route ac ross the continent, 
and by the United States Pacific squadron, and made secure by 
the aid of the New Mexico expedition But as Mexico still con- 
tinued to fight, It was determined to reac h the capital via Vera 
Cruz That city was taken bv General Scott after a siege and 
bombardment (March 7 to 29, 1847), and after winning the battle 
of Cerrogordo (April 18), and a long delay at Puebla, Scott 
marched on Mexico city, stormed its defences against greatly 
superior forces, and effected an entrance after severe fighting on 
the 13th of September 1847 This virtually ended the war, 
Santa Anna was deprived of his command, and the treaty of 
Guadalupe Hid ilgo, concluded on the 2nd of February 1848, 
ceded to the United States Texas, New Mexico and 
Upper California, in return for a payment of ^ 

'Jms, 000,000 by the United States to Mexico, and 
the assumption of liability by it for the claims of its subjects 
which it had hitherto be en pressing against Mexico 1 his pay- 
ment was doubtless intended to strengthen the United States’ 
title to the ccmqiiered territory Tt is generally admitted that 
Mexico was provoked into aggression in order that additional 
territory might be available for the extension of slavery 

The American forces were withdrawn in May and fune 1848 
after the ratification of the treaty by Mexico Under the presi- 
dency of Herrera (1848-1851 ) attempts wc re made to Herrera, 
restore order and the public c redit An arrangement President, 
was effected with Fnglish holders of Mexican stock, 
m attempt was made to c arry out a consolidation of the internal 
debt, which filled, the armv was reduced and reorganized, and 
the northern frontier was defended bv military colonies, formed 
parti) of cieilized Seminole Indians from the United States 
But the linaneial situaticm was desperate, the federil revenue, 
mostly fiom customs- which were c\aded by extensive smug- 
gling— was not half the expenditure, and Indian revolts in 
Yucatan (1847-1850) and in the Sierra Gorda had added to the 
strain Ansta succeeded Herrera as president (Jan 1851), but 
resigned (J in 1853) 

Alter a sort of interregnum (Jan -March 1583) Santa Anna was 
recalled (by a vote of the majority of the states under the Plan of 
Arroyozareo, on the 4th of February 1853, the result santa Anna 
of a pronunc lamiento), and made dictator in the in Power, 
interests of federation His measures, partly m- i 8 S 3 '‘t 854 
spired bv an able Conservative leader, Lucas Alaman, proved 
strongly Centralist one is especially noteworthy, the establish- 
ment of the ministry of “ fomento/’ or enc ouragement to public 
works, education, and intellectual and economic development, 
which IS a conspicuous aid to Mexican welfare to-day He 
also negotiated (at the end of 1853) the sale of the MesilU 
valley (now Arizona) to the United States, but the purchase 
money was soon dissipated On the i6th of December 1853 
Santa Anna issued a clecree making himself dictator, with the 
title of serene highness On the 1st of March 1854, at Ayutla 
m Guerrero, a section of the army under Colonel Villareal 
proclaimed the Plan of Ayutla, demanding Santa Anna’s depo- 
sition and the establishment of a provisional government to 
secure a new constitution \mong the leaders in the movement 
were Generals Alvarez and Comonfort, and it is said that Porfirio 
Diaz, subsequently president, then a young soldier, made his 
way to Benito Juarez, then m prison, and arranged with him 
the preliminaries of the revolt It spread, and Santa Anna left 
the country (Au^ 1^54) ^ 

I wo filibustering expeditions at this time — one by William 
Walker, afterwards notorious in Nicaragua, in Ixiwer California 

^ Santa Anna tried to get back to politics in Mexico after 
Maximilian's fall, without success He was amnestied with other 
exiles in 1874 and died in obscunty m 1876 



INDEPENDENT MEXICO] 


MEXICO 


341 


Beoito 

Juarez 


(Dec 1853), the other by Count Raousset de Boulbon in Sonora 
(July 1854)— added to the general disorder 

Ihe provisional president, General Carrera, proving too Cen- 
tralist, was replaced by Alvarez (bept 24, 1855), two of whose 
ministers are conspicuous in later history — -Ignacio Comonfort, 
minister of war, and Benito Juarez, minister of 
finance Juarez (b 1806) was of unmixed Indian 
blood The son of a Zapotcc peasant in a mountain 
village of Oaxaca, he was employed as a lad by a bookbinder in 
Oaxaca city, and aided by him to study for the priesthood He 
soon turned to the law, though for a time he was teacher of 
physics in a small local college, eventually went into politics, 
and did excellent work in 1847 governor of his native state 
Juarez almost immediately secured the enactment of a law (I cy 
Juarez, Nov 2^, 1855) subjecting the clergy and the army to 
the jurisdiction of the oidinary courts “ Benefit of clergy ” 
was the curse of Mexic o Ofheers and soldiers could be tried onl> 

by courts martial, the clergy (including numbers of persons in 
minor orders, who were practically laymen) only by ecclesiastu al 
courts Ihe proposed reform roused the ( Icncals to resistance 
Alvarez gave place (Dec 8, 1855) his war minister C omonfort, 
who represented the less anti-Clencal Liberals He appointee! 
a commission to consider the question of draining the valley of 
Mexico, which adopted the plan ultimately earned out in i8go- 
1900 , suppressed a Clerical rising in Puebla (March 18^6), which 
was punished by a considerable confiscation of chun h property , 
sam Honed a law releasing church land fiom mortmain, by pro- 
viding for its sale, for the benefit, however, of the ecclesiastical 
owners (called after its author Miguel Lerdo de lejada brother 
of the subsequent [iresident), and a new draft constitution, 
largely modelled on that of the United States (Feb 5, 1857) 
The clergy protested violently, and the Plan of Tacubaya (Dec 
17, 1857), which made Comonfort dictator, provided for the 
construction of a new constitution under his auspices He was 
presently displaced by a thorough reactionary, Cieneral Zuloaga, 
and expelled from Mexico early in 18 s8, and for three years 
Mexico was a prey to civil war between two rival governments 
-the Republicans at Vera Cruz under Juarez, who, as Chief 
Justice of the Supreme Court, succeeded Comonfort, and the 
reactionaries at the capital Ihe latter were at first presided 
over by /uloaga, who, proving incompetent, was replaced at 
the end of 1858 by Pezuela, who early in 1859 gave place to 
Miguel Miramon, a young, able and unscrupulous soldier who 
was shortly afterwards accepted as “constitutional” president 
by his party Ihe Juansts were defeated outside the citv of 
Mexico twice, m October 18^8 and on the nth of April i8s9 
On the second o((asion the whole body of ofheers, 
Miramon surrendered, were shot with Miramon s 

authority, if not bv his express orders, together with several 
surgeons (including one Englishman, Dr Duval) (the fifty-three 
“martyrs of lacubaya”) This atrocitv caused great indig- 
nation in Mexico and abroad the reactionists were divided, 
their financial straits were extreme, as the Juansts held all the 
chief ports Juarez was recognized by the United States, and 
allowed to draw supplies of arms and volunteers thence, and in 
July 1859 he published laws suppressing the religious orders, 
nationalizing ecclesiastical property (of the estimated value of 
i||>4S, 000,000), establishing civil marriage and registration, trans- 
ferring the cemeteries to civil control, and, m short, disestablish- 
ing the church But the apparent hopelessness of any ending 
to the conflict, together with the frequent outrages of both 
parties on foreigners, afforded strong reasons for foreign inter- 
vention Early in 1859 President Buchanan had recommended 
the step to Congress, which did not respond On the 12th of 
December 181^9 the M‘Lean- Juarez treaty was concluded, which 
gave the United States a sort of disguised protectorate over 
Mexico, with certain nghts of way for railroads over the Isthmus 
of lehuantepec and between the Rio Grande and Pacific The 
Americ an Senate, however, did not ratify the treaty, and a motion 
for its reconsideration late in i860 came to nothing, owing to the 
approach of the War of Secession 

When Napoleon III was m captivity at Ham he dreamed of 


a Central America civilized and opened up to modem enterprise 
by a transoceanic canal and the clerical refugees m Pans 
among them Labastida, archbishop of Mexico, easily influenced 
the Empress Eugenie, herself a bpaniard, to interest her hus- 
band in the cause ot centralized monarchy and the church it 
IS said that even in 1859 they had thoughts of setting up the 
Archduke Maximilian as ruler of Mexico 

The question of a joint intervention of Great Britain, France, 
Spam and Prussia was mooted betwein those powers m 18O0 
Early in 1859 the outrages on British subjects had overthrow 
caused the British minister to break off diplomatic o/iW/r4mo#f 
relations Forced contributions had been levied by 
both sides on goods or bullion, being European property, the 
reactionaries being the worst offenders, and there w( rc numerous 
cases of murder and robbery of Europeans At last, on the 
17th of November i860, Miramon, under the pica of necessity, 
seized 'f>63o,ooo in specie which hid been left under seal at the 
British legation and was intended for the bondholders On 
the 22ncl of December 1860 his forces were routed by the Juarist 
general Ortega at Arro) 07 arco, and his government was o\er- 
thrown 

Juarez entered Mexico city on the nth of January 1861 He 
soon found that his government was held responsible to Europe 
for the excesses of its rival as well as its own Miramon’s go\ c rn- 
inent had violated the British Legation, the Spanish minister, 
the papal legate and the representatives of Guatemala ami 
Ecuador were expelled from the country for undue interference 
on behalf of the reactionaries, the payments on the European 
British loan were suspended by Juarez’s Congress in intervene 
July t86i , and various outrages had been committed 
on the persons and propertv of Europeans for which no redress 
could be obtained The brench charg6 d affaires, Dubois de 
Saligny, who had been sent out in November i860, urged hrench 
inter\€ntion, and took up the Jecker claims Jeckcr, a Swiss 
banker settled in Mexico, had lent Miramon’s goveinmcnl in 
^>750 000 (subject, however, to various deductions) in return, 
Miramon gave him 6 % bonds of the nominal value of r 15,000,000 
which were ingeniously disguised as a conversion sc heme Jecker 
had failed earlv m i860, Miramon was overthrown a few months 
later Jecker s creditors were mostly French, but he still held 
most of the bonds, and there is reason to believe that he won 
over Dubois de Saligny by corrupt means to support his claims 
Intercepted correspondence (since confirmed from the archives 
of the Tuilenes) showed that the Due de Morny promised Jecker 
his patronage in return for 30 % of the profits (De la Gone, 
Hist du Second Fmpire, IV c i) An imperial decree natural- 
ized Jecker m France, and Napoleon 111 took up his claim A 
convention between Great Britain, h ranee and Spain for joint 
interference m Mexico was signed m London on the 31st of 
October i86t A separate arrangement of the British claims 
was negotiated bv Juarez, but rejected by the Mexican Congress, 
No\ ember 1861 , and the assistance of the United States with 
a small loan was declined, Mexican territory being demanded 
as security On the 14th of December Vera Cruz was occupied 
by Spanish troops under (icneral Prim, the French fleet and 
troops arrived soon after, with instructions to sei/e and hold 
the Gulf ports and collect the customs for the three powers till 
a settlement was effected, Great Britain sent ships, and landed 
only 700 marines In view of the iinhcalthiness of Vera (ruz 
the convention of Soledad was concluded with the Mexican 
government, permitting the foreign troops to advance to Orizaba 
and incidentally recognizing Mexican independence But as 
the French harboured leaclcrs of the Mexican reactionaries, 
pressed the Jecker claims and showed a disposition to interfere 
in Mexican domestic politics, which lay beyond the terms of 
the joint convention. Great Britain and Spam withdrew their 
forces in March 1862 

More troops were sent from France Their advance was 
checked by Zaragoza and Porfino Diaz in the battle of Cinco 
de Mayo, on the 5th of May 1862, and in September of that 
year 30,000 more French troops arrived under General 
Forey Wintering at Orizaba, they recommenced their advance 
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(i'eb 17, 1863), besieged and reduced Puebla, and entered Mexico I 
city on the 7th of June A provisional government of Mexicans, 
Prettcb nominated directly or indirectly by Dubois de 
Bxptditioa, Saligny, adopted monarchy, offered the crown to 
/ 862-63 Maximilian of Austria, brother of the Emperor Francis 
Joseph, and should he refuse, left its disposal to Napoleon III 

Maximilian, after some difficulty as to renouncing his right 
of succession to the throne of Austria, accepted the crown 
Maxtmiiiaa subject to the approval of the Mixican people, and 
Bmparor, reached Mexico City on the 1 2th of f une 1864 Juarez 
1864 meanwhile had set up his (apital, first in San Luis 

Potosi, then in Chihuahua The new empire was unstable from 
the first Before Maximilian arrived the provision il government 
had refused to cancel the sales of confiscated Chinch lands, as 
the clericals demanded When became, a host of new difficulties 
arose A new loan, nominally of about c ight millions sterling, 
but yielding little more than four, owing to discount and com- 
mission, was raised in Europe, but no funds were reallv available 
for its service Maximilian ( crried the elaborate etiquette of 
the court of Vienn i to Mexico, but favouring toleration of 
Protestantism, and the supremacy of the Ciown over the 
Church, he was too liberal for the clericals who had set him 
up As a foreigner he was unpopular ind the regiments of 
Austrians and Belgians which were to serve as the nucleus of 
his own army were more so His reforms, excellent on paper, 
could not be carried out, for the trained bureaucracy necessary^ 
did not exist hor \ time he nominillv held sway over about 
two thirds of the countrv — roughly, from lat 18° to 2^°, thus 
excludmg the extreme north and south Oaxaca city under 
Porfirio Diaz,^ capitulated to Bazame— who had superseded the 
too pro-clerual horey in October 1864 — in February 1865, and 
by the autumn of that year the condition of the Juans ts in the 
north seemed de^^perate But the towns asked for permanent 
hrencli garri ons which were refused, as weakening their own 
pciwer of self-defence Instead, the countrv was traversed by 
flying columns, and the guerrillas de ilt with by a Frcnc h service 
of “ contre-guernlla,” who fought with much the same savagery 
<is their foes Directly the h rcnc h troops had passed, Republican 
bands sprang up, and the non-combatant Mexicans, to save 
themselves, could only profess neutrality Yet on the 3rd of 
October i86s, Maximilian mi^^led bv a false report that Juarez 
had left the countrv, issued a decree declaring the Juarists 
guerrillas, who, whenever captured, were to be tried by court 
martial and shot MexiCiin generals on both sides had dune 
Ls much But Maximil an’s dc^ ree pre|)ared his own fate 

Ihe American Civil War ended m the spring of 1865, and a 
strong popular feeling was at once manifested m favour of 
asserting the Monroe doc trine against Maximilian’s government 
In the summer there were threatening movements of United 
MmximiUan States troops towards the Rio Grande, early in 1866 
deserted by Napoleon 1 1 1 announced his intention of withdrawing 
France lorces, in response to a note of Seward, the 

United States secretary of state, of the 12th of Februarv 1866, 
he was induced to promise their return by three instalments — 
in November 1866, March md November 1867 Maxinulun 
now turned for support to the Mexican clericals, meditated 
abdication, but was dissuaded by his wife Ch irlotte, the daughter 
of Leopold I of Belgium (and “ the beltc r man of the two,” as he 
had once jestingly said), who went to intercede for him with the 
emperor of the hrench binding him obchirile, she went on to 
appeal to the pope while at Rome ho went mad (end of 
September 1866) 

Maximilian had meanwhile drawn ne^ rer to the clericals and 
farther from the French, and, to protect French interests, 
Napoleon ITT had decided to send out General Castclnau to 
supersede Bazaine, arrange for the withdrawal of the French 
forces in one body, and restc^re the Republic under Ortega, who 
had quarrelled with Juarez, and was therefore, of all republicans, 
least unacceptable to the clencals But fearing the prospect, 
they induced Maximilian, who had retired to Orizaba for his 

^ Diaz refused parole and was confined at Puebla for some months, 
hrit made hxs escape and was soon m the field again 


health, to remain He yielded on condition that a congress of 
all parties should be summoned to decide the fate of the empire 
Hereupon he returned to the capital, the Juarist dominion 
extended rapidly, the French troops left (in one body) on the 
5th of February 1867, and shortly after Maximilian took com- 
mand of the army at Quer6taro Here, with Miramon, he was 
besieged by the Juarists under Escobedo, and the garrison, 
when about to make a. last attempt to break out, was betrayed ^ 
by Colonel Lopez to the besiegers (May i^, 1867) Bxecuttoaof 
Maximilian, with the Mexican generals Miramon and MaximUian, 
Mejia, was tried by court martial, and, refusing (or 
neglecting) to avail himself of various oppc>rtumties of escape, 
was convicted on chirges which may be summarized as rebellion, 
murder and brigandage, on the 14th of June, and shot, with 
Miramon and Mejia, on the 19th of June 1867, despite many 
protests from European governments and prominent individuals, 
including Garibaldi and Victor Hugo (An effort to save him 
made by the U S Government was frustrated by the dilatonness 
of thi^ U S Minister accredited to Juarez’s government ) After 
considerable difficulty with the Republican government, his 
Ixxl) was brought to Europe 

Meanwhile Porhrio Diaz had captured Puebla (April 2) and 
besieged Mexico City, which fell on the 21st of June The last 
anti-Juari-.t stronghold (I nay ant) submitted on the 
20th of July 1867 A good deal of discontent existed 'p^.e^^eot 
among the republican lank and file, and Juarez’s 
election in October to the presidency was opposed by Diaz’s 
friends, but without success But so soon as Juarez was elected, 
msurrections broke out and brigandage prevailed throughout the 
lollowing vear There were unsuccessful insurrections also in 
1869 (clerical) and 1870 (republican), but an amnesty, passed 
on the 13th of October 1870, hcipeci to restore peace, trouble 
again arose, however, at the 1871 election, at which the c indidatcs 
were Juarez, Sebastian Lerdo de lejada and Diaz Juarez’s 
continued re-election was regirded as unconstitutional, and no 
party obtainmg a clear majority, the matter was thrown into 
Congress, which elected him Diaz’s aipporters refused to 
lecognize him, and a revolution broke out, which went on 
spoiaclically till Juircz’s death on the iHth of Juh Death ot 

1872 Sebastian Lerdo dc lejidi, as president of Juarex, 

the Supieme Court, succeeded him, and amnestied 
the rebels, but made no further concessions In the next year, 
however, laws ^^cre passed repeating in a stronger form the 
attacks of 1857 on the supremacy of the ( hurch, and prohibiting 
monastic life The first day of 1873 was marked by the open mg 
of the Veri Cruz & Mexico railway Protestant Admtnis- 
missions established themselves (with some opposi- trattonof 
turn) in the countrv and diplomatic relations were Lerdo de 
lenewtcl with brance and Spam (1874) But towards 
the close of Lei do de Tejada’s term he w'as suspec ted of aiming at 
a dictatorship, and Diaz, w bom he h ^d proscribed, made prepara- 
tions for a rising, then retiring to lexas At the beginning of 

1876 the revolution broke out in Oaxaca with the pkn of 
Tuxtepec, which wxis adopted bv Diaz, and proclaimecl as the 
plan of Palo Blanco (March 21) Diaz’s attempt to raise the 
north however failed, and, trying to leach Vera Ciuz by sea, 
he was recognized on the steamer, and recaptured while attempt- 
ing a four-mile swim ashore Ihe purser, however, made it 
appear that he had again jumped overboard, concealed him 
for some days- generally inside one of the saloon sofas — and 
helped him to get ashore m disguise at Vera Cruz He then 
escaped to Oaxaca and raised a force Lerdo was declared 
re-elected, but was overthrown bv Diaz after the battle of 
decoac (Nov 16, 1876) and forced into exile (Jan 1877), and 
Diaz was declared president on the 2nd of May porfirio 

1877 A forbidding the re-election of a presi- Dias 
dent till four years had elapsed from his retirement President, 
from office was passed in the autumn of that year 

^ Lopez said he acted as Maximilian's agent but his story rested 
on an alleged letter from Maximilian which was discredited as a 
forgery The evidence of his treason was published m El NactOftal 
of Mexico, Sept 11,1887 
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Diaz’s first presidency (1870-1880) was marked by some 
unsuccessful attempts at revolution notably by Escobedo from 
Texas m 1878, and by a more serious conspiracy m 1879 
Diplomatic relations were resumed with Spain, Germany, Italy 
and some South American states (1877), and France (1880) 
There were some frontier difficulties with the United States, 
and with Guatemala, which revived a claim dropped since 1858 
to a portion of the state of Chiapas , and there was considerable 
internal progress, aided by a too liberal policy of subsidies to 
railways and even to lines of steamships The boundary questions 
were settled under President Gonzalez (1880-1884), relations 
with Great Britain were renewed in 1884 The claims of the 
railways, however, necessitated retrenc hment on official salaries, 
and the president’s plan for conversion of the debt roused 
unexpected and successful opposition in an ordinarily sub- 
servient Congress At the end of 1884 Porfirio Diaz was again 
elected president, and was continuallv re-elected the constitution 
being modified expressly to allow him to continue in oflice 

The history of Mexico from 1884 to 1910 was almost void of 
political strife President Diaz’s policy was to keep down 
disorder with a strong hand, to enforce the law, to 
^odir^Dlax railway development and economic progress, 

to develop native manufactures by protective tariffs, 
to introduce new industries, e g the produc tion of silk and 
wine, of coca and quinine, to promote forestry, to improve 
elementary and higher education — for all which purposes the 
Mmisteno del Fomento is a potent engine, to encourage coloniza- 
tion and, above all, to place the national credit on a sound 
basis The first step in this process was a settlement of the 
FiaaaUai British debt bv direct arrangement with the bond- 
reorgaaixa- holders In 1890 the Spanish bondholders’ claims 
tioa were satisfactorily arranged also In 1891 the tariff 

was made more protectionist In 1893 depreciation of 
silver necessitated stringent retrenchment, but the budget 
balanc ed for the first time during many years, the floating debt 
was converted, and a loan raised for the completion of the 
Tehuantepec railway After 1896 substantial annual surpluses 
were spent in reduc ing taxation and in the extinction of debt 
In i8c 95 the 6 % external debt was converted into a 5 % debt, 
the bonds of which remained at a premium for 1902, in 1896 
the alcabalas or interstate customs and municipal octrois were 
abolished, and repUced in part by direct taxation and increased 
stamp duties 

The institution by Diaz of the guardta'i ruralc^y a mounted 
gendarmerie composed of the class who in former days drifted 
Pacification revolution and brigandage, was a potent means 
of the of maintaining order, and the extension of railways 

Country and telegraphs enabled the government to cope at 
once with any disturbance The old local revolutions practi 
cally disappeared In 1886-1887 there were some disturbances 
m Coahuila, New Leon, Sinaloa and Tamauhpas, subsequently 
hardly anything was hcircl of such disorders except on the 
Texan frontier, where in 1890 hrancisco Ruiz Sandoval and in 
1891 Catarino Garza made me ursions into Mexic o Oc casionally 
the Church gave trouble— the presence of foreign priests was 
complained of , attempts to evade the law prohibiting conventu il 
life were detec ted and foilcxl (1891, 1894), and there were Indian 
risings, repressed sometimes with great severity, among the 
Mayas of Yucatan, whose last stronghold was taken in 1891, 
and the Yaqiiis of Sonora (1899-1900) Under federal and 
democratic forms, Diaz exercised a strictly centralized and 
personal rule He was invited to approve the candidates 
proposed for state governorships, in all law cases affecting 
the government or political matters the judges asked his 
opinion, he drafted bills, and discussed their text with individual 
members and committees of congress Similarly, the state 
legislatures, as well as the judges and municipal officers, were 
actually or virtually selected by the state governors, who were 
practically agents of the president Now and then the old 
passions broke out in September 1898 an absurd attempt to 
assassinate President Diaz was made by a countryman named 
Arroyo, but discontent with Diaz’s rule was apparently confined 


to a small minority ^ In 1909 indeed there were some disquieting 
symptoms Owing to Diaz’s age the vice-presidency had been 
revived in 1904, and Don Ramon Corral elected to it, but at 
the elections of 1909 a movement arose in favour of replacing 
him by General Bernardo Reyes, Governor of Nuevo Leon, but 
he was disposed^ of by an official commission to study the 
military systems of Europe It was, therefore, regarded as 
certain that, should Presicient Diaz die in office, Senor ( orral 
would succeed him without serious difficulty 

In foreign affairs the rule of Diaz was uneventful There 
were transient disputes with the United States (1886, 1888) 
In 1888-1890 and 1894-1895 a bundiry dispute 
with Guatemala became serious But Guatemala 
gave way at the threat of war (Jan 1895) ♦'^^d i new 
treaty was made (April i, 1895) Again in 1907 there was some 
friction owing to the murder of a Guatemalan cx president by a 
compatriot in Mexico later in the year, however, the Mexican 
government was active m stopping a war between its ( entral 
American neighbours In the difficulty between Engl ind and 
the United States over the Venezuelan boundary (Dec 189 «,) 
Mexico expressed strong adherence to the Monroe doctrine m 
the abstract, and suggested that its maintenance should not b( 
left wholly to the United States, but should be undertaken by 
all American powers The lirst Pan-American congress met in 
Mexico City m 1901, and the country was represented at the 
second, held in Rio Janeiro in 1906 Mexico also took part in 
establishing the permanent Central American Court of Arbitra- 
tion, inaugurated on the 2<5th of May 1908 at (artago, Costa 
Rica, under the Washington treaties of December 1907, and 
showed readiness to associate herself with the government of 
her great northern neighbour in preserving peace among the 
Cential American States On the 17th of October 190Q 
President lalt and President Diaz exchanged visits at the 
frontier at El Paso, Texas 

In brief, under President Diaz’s rule the history of Mexico 
IS mainly economic In the six financial years 1893-1894 to 
t 8(99 1900 inclusive the yield of the import duties 
increased by upwards of 80 %, the revenue from 
stamps over 60 %, though the ciutics were reduced, 
the postal revenue from i895-i8()6 to 1899-1900 rose 60 %, 
the telegraph revenue over 75 % Again, in 181)8-1899 the 
total ordinary revenue of the state was £6,013,921, in 1906 
i()o7 it had increased to £11,428,612, or by more than 90 %, 
and though 1907-1908 was a year of depression its total revenue 
(£11,177,186) exceeded that of any yc^ar save its immediate 
predecessor The great drainage scheme which completed the 
works of the 17th century by taking C3ut the surplus w^aters of 
the soul hern lakes of the valley of Mexico was devised in 1856, 
begun under Maximilian, proceeded with intermittently till 1885, 
then taken up with improved plans, practically completed by 
1896, and inaugurated m 1900, - the harbour of Vera Cruz was 
finished in 1902, the Tehuantepec railway, likely to prove a 
formidable rival to any interoceanic canal, was opened on the 
24th of January 1906 All three were the work of an English 
firm of contrac tors, the head of which was Sir Weetman Pearson 
American, and later Canadian, capital and enterprise have also 
been very largely concerned in the development of the country , 
and its progress was not permanently interfered with by the 
great earthquakes of April 1907 and July 1909 at Acapulco, 
and the floocls in August 1909 at Monterey In 1891 elementary 
education was reorganized, and made compulsory, secular and 
gratuitous Great attention has been paid to higher education, 
and— at least in the hospitals — to modern sanitation and 
hygiene 

Authorities —For English readers the standard work is H H 
Bancroft Collected Works (Histones of the Facific States Central 
America, &c vols x -xiv (Mexico 1521-1887) with vols xv xvi 

^ Don Augustin Iturbide grandson of the emperor, godson and 
(perhaps) at one time the destined heir of Maximilian, was turned 
out of the army and impnsoned in 1890 for abusing President Diaz 

* Tor a full account of the works sec J B Body m Proceedings 
of the Instxtutton of Civil Engineers cxliu 286 sqq 
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(Xexas), and vol xvu (New Mexico &c ) Mention may also be 
made of Gaston lioutier s Ht^toire de Mexique (1895) standard 
Mexican authorities arc C M de Bustamante Quadra ht^tonco 
de la revolucton mexicana (6 vols , Mexico 1832-18 16), Lucas 
Alaman, Htstoria de Mexico (Mexico 1849-1852), N de Zamacois 
Htsforta de Mexico desde sus tiempos mas remolos hasta nostras dtas 
(19 volb , Barcelona 1870-1882), J E Hernandez y Davalos Lolec^ 
cion de documentos para la htstoria de la Jndependcncta (Mexico 
o vols ) A hupft and informative illustrated woik, edited by Justo 
bierra { 4 vols large 4X0), sumptuously produced and badly translated, 
IS Mexico its Social tvolutton (Barcelona 1900-1904) , a useful and 
handy chronicle is Nicolas Leon s Comptndto dc la htstoria fitter al 
de Mexico hasta el afio de igoo (Mexico and Madrid 1902) 1 or the 

colonial period Alexinder v Humboldt Essat politique sur li 
royaunie de la Nouvelle Lspagne (Pans i8ii 2 vols and atlas, also 
an English translationy lor the war with the United btates see 
R S Ripley Ihe War with Mexico (New \ork 1849), L D Mans 
held rhe Mexican War (New York 1849), and Winlield Scott s 
Memoirs For Maximilian the Blue books on Mexican aiti,iis 
contained in Accounts and Papers (presented to parliament) vol 
Ixv 1802 and vol Ixiv aie valuable, L deK6ratiy LaCrSance 

JeditY I tmpereur MaxitniluH son dcvution ti sa chute {tr Lnbla.icd mlu 
English by Venables) , La Lontre guirrilla fran^^aise au Mexique ire 
specially noteworthy, lYincc Felix balm SalmN Diary gives valuable 
information as to M iximihan s decline and fall Also Del i Gorce, //15- 
toire du second empire vols iv v , J b Domentch L Empire next- 
cam (Mexico 18OO) Le Mexique U I qu il tst {V \x\i^ i^b7), Daian 
El General Migml Miramon (in French) (Rome, 1886) , Schmidt von 
Tavera Gesrh d Regierung d Kaisers Maximilian I (Vienna 1903) 
Ulick Jf ilph Jiurke s Life of Benito Juarez (London 189 j) is of con 
siderablc value and interest Tor the period since 1887 information 
in English must be sought chiefly m ma^a/ine articles Matias 
Roincio ‘ The C arza Raul and its 1 cssons ^ North American Review 
(Sept 1892), Don Agustm Iturbide ‘Mexico under Uiaz ibid 
(lunc 1894), Romero ‘ ihe Philosophy of Mexican Revolutions ' 
ibid (Jan 1890) , and C b Lumims ^ I he Awakcnuig of a Nation ‘ 
(New York 1898 previously in Harpers Magazine), are valuable 
as giving information (especially the last n imed) ind point') of view 
Van Dyke “Politics in Mexico" Harpers Magazine (1885) vol 
Ixxi gives particulars of the opposition to Gonzalez s debt convci- 
sion scheme of 1884 Piesident Diaz s message of November 1890, 
giving an iccuunt of his stewardship fiom 1884 to that year has 
been transl itcd into Erench (Rapport du (tdndral Porfirio Diaz 
d ses compatriotes sur les acies de son administration <S>c) edited 
by Auguste (jGiin (Pans, 1897) Ihe early constitutions of the 
Republic have been published (in bpanish) m three volumes , a study 
of that of 1857 by B Moses (of the univcisity of California) is m the 
Annals of the \ meric an Academy of Pohticcil Science ii 1 1891 
Various books chiefly American have been written on Mexico of 
late years from a tourist s standpoint Mrs Alee Iweedie s Mexico 
as I saw it (London 1901) and Life of Porprio Diaz (190b) contain 
valuable information pci tonally obbiincd from good authoiitics 
inMcxieo bee also I’ercy 1 Maitin Mexico of the I wentieth Century 
(2 vols , London, 1907) , and C K Enoch, Mexico (1909) (J S Ma ) 

MEXICO, a state of the republu of Mexico, bounded N by 
Hidalgo, L by Tlaxcala and Puebla, S by Morelos and Gutrrero, 
and VV by Michoacan Pop (1900), 934,468, largely Indian 
Area, 9247 sq m, a large part of which lies within that great 
depression of the Mexican plateau known as the Valley ot 
Mexico Enclosed within its boundaries, except on the south, 
lb the bcderal District and capital citv of Mexico with an area 
of 463 sfj m , which IS not included in that of the state ihe 
state is divided into two unecjual parts by the Sierra de Ajusco 
and Montes de las Cruces, which form a wooded ridge across it 
from east to west, with a general elevation ot about 10,000 ft 
above sea level, or about 2500 above the plateau level These 
ranges are part of a broken irregular chain which sometimes 
bears the name of Anahuac A considerable part of the northern 
plateau consists of a broad plain, once the bed of a great lake 
but now covered with swamps, sodden meadows and lakes 
The surroundir^ country drains into this depression but an arti- 
ficial outlet has been created by the opening of the 1 equixquiac 
tunnel Beyond its margin the plateau dniins westward to the 
Pacific through the Lerma, and north-east to the Gulf through 
the San Juan and Panuco South of the Sierra de Ajusco the 
country is roughly mountainous and drams to the Pacific 
through tributaries of the Balsas Within the lacustrine de- 
pression of the north are the lakes of Zumpango, San Cristobal, 
Aaltoedn, Chaleo, Xochimilco, and Texcoco, the latter three 
lying partly or wholly m the Federal District Texcoco has the 
lowest level and its water is brackish and undrinkable, though 
that of the streams flowing into it and of the other lakes is sweet. 


Lake Xochimilco is celebrated for its “ floating gardens ’’ or 
chtnampas (see Mexico, Federal District of) The principal 
industries of the state are agricultural, and the prmcipal pro- 
ducts are cereals, sugar, maguey (from which pulque ” is 
made), coffee and fruit Stock-raising has also had a profitable 
development, owing to the proximity of the national capital 
The manufacturing industries are important among the 
manufai lures are cotton and woollen fabrics, flour, dairy pro- 
ducts, glass-ware, pottery, bricks, wines and spirits Ihe 
making of pulque ” from the sap of the maguev plant (Agave 
americana) is the chief mdustry of the state, and the product 
is exported in large quantities to the national capital The 
state is traversed by the Central, National, Mexican International 
and Interoceanic railways, and by short lines from the national 
capital to neighbouring towns Ihe capital i^ Toluca, and other 
important towns are Zumpango (pop 3942 in 1900), 30 m N 
of the national capital, lenango del Valle (3881 in 1900), 13 m 
S E of Toluca, and Lerma (estimated, 7200), near the western 
frontier of the state 

MEXICO, a city and the countv-seat of Audrain count\, 
Missouri, U S A , N E of the centre of the state, and about 
no m NW of St Louis Bop (1890), 4789, (1900), 5099, 
of whom 948 were negroes ind 111 were loreign-born It is 
served by the Chl(^^g() & Alton, the Chicago, Burlington & 
Quincy, and the Wabash railway systems Mexico is the seal 
of Ilaidin College and Conservatory of Music (Baptist, 1873), 
for young women, an institution founded and endowed b> 
Charles H Hardin (1820-1892), governor of the state m 1872- 
1874, and of the Missouri Military A( ademy (1889) Ihe ( ity is 
situated in the blue grass region of Missouri, and is a shipping- 
point for horses and mules Among the manufactures are flour, 
shoes and fire-clay produds Mexico was laid out as “New 
Mexico ’’ in 1836, and bei ime the county-seat under its present 
name in 1837 imorporated as a town in 1833, 

enteied by the Wabash road m 1838 and by the Alton m 1872, 
and was first chartered as a city in 1874 

MEXICO CITY, capital of the Republic of Mexuo and cluef 
town of the Federal Distrut, near the southern margin of the 
great central plateau of M^xko, in lat 19 25' 45" N , long 
99^" 7' W It is about 200 m in a direct line W by N of Vera 
Cruz, its nearest port on the Gulf of Mexico, with which it is 
connected by two railway lines, one of which is 264 m long, and 
about 181 m in a diicd line N N E of Acapulco, its nearest 
port on the Pacific, with which it is connected partly by rail 
and partly by a umgh mountain trail (the camtno real) to the 
coast Pop (1900) 344^721 

Ihe city stands on a small plain occupying the south-western 
part of a large lacustrine depression known as the Valley of 
Mexico (hi V olle de Mexico), about 3 m from the western shore 
of Lake Texcoco, whose waters once covered a considerable 
part of the ground now occupied by the city The Valley, 
including the drainage basin of Lake Zumpango, has an area 
of 2219 sq m (1627 sq m without that basin) Ihe elevation 
of the city above sea-level is 7415 ft , only a few feet above the 
level of Lake Icxcoco Ihe general elevation of the Valley 
is about 7300 ft , that of Lake Zumpango being 7493 ft and 
of Ivake Chaleo 7480 ft The rim of the Valley is formed by 
spurs of the transverse cordillera on the north and south sides — 
the Sierra de Guadalupe (630 to 750 ft above the city) on the 
north, and the Sierra Nevada with its snow-clad peaks of 
Popocatapetl and Ixtaccihuatl farther away to the south-east — 
and by a part of the Sieira de Ajusco, known as the Montes de 
las Cruces, from which the greater part of the city’s water supply 
IS derived Lake Texcoco (Tezcoco or Tezcuco) is a compara- 
tively shallow body of brackish water, with an area of about 
iiA sq m , and is fed by a number of^small streams from the 
neighbouring mountams, and by the overflow of the other lakes 
Its shores are swampy and desolate and show considerable belts 
of saline incrustations with the fall in its level The Aztecs 
settled there because of the security afforded by its islands and 
shallow waters — their city, Tenochtitldn, being so completely 
surrounded by water that a handful of warriors could easily 
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defend its approaches against a greatly superior force The 
Chaleo and Xochimilco lakes, 8 or 9 m to the southward, which 
are separated by a narrow ridge of land, are connected with the 
lower part of the city by an artificial canal, called “ La Viga,*’ 
16 m long and 30 ft wide, which serves as an outlet for the 
overflow of those lakes and as a waterway for the natives who 
bring in flowers and vegetables for sale Lake Xochimilco, 
celebrated for its chinampas, or “ floating gardens ” (see Mexico, 
Pedpral District of), is supplied very largely by fresh-water 
springs opening within the lake itself, which the city has partially 
diverted for its own water supply Lake Chaleo is also greatly 
reduced in size by railway fillings and irrigation works, to the 
great distress of the natives who have gained the ir living by 
fishing in its waters since long before the Spanish conquest 

The climate of the city is temperate, dry and healthful 
The temperature langes from a minimum of 35 jb in winter 
to a maximum of 79 111 summer ihe winter range is 35° to 
68®, and the summer 50 to 79" Ihe nights are always cool 
The year is divided into a wet and dry sea‘'on, the former from 
April to September, the latter from October to March Ihc 
rainfall, however, is light, about 20 to 25 in, but, with the 
assistance of irrigation, it serves to sustain a considerable degree 
of cultivation in the neighbourhood of the city The health of 
the city, unfortunately, does not correspond with its favourable 
climatic conditions With a wet, undraincd subsoil and a large 
population of Indians and half-breeds living in crowded quarter^, 
the death-rate has been notoriously high, though the completion 
of the Valley drainage works m 1900, supplemented by undci- 
ground sewers in the better parts of the cUy, and by better 
sanitation, have recently improved matters 1 he annu il death- 
rate per 1000 was 34 per 1000 foi the Federal District in 
1901, 50 in 1902, 48 in 1903, 46 m 1901, and 56 m 1905, the 
increase lor the last-mentieined year being due to an eoidcmic of 
typhus fever 

The city is laid out with almost unbroken regularity and is 
compactly built — the stieels running neiily with the ciirdinal 
points e)f the compass 1 he new and be tt e r residence sections are 
on the western side, the poorer distiicts aic on the eastern side 
nearer the swampy chores of Lake Icxcoco As the name of 
a street changes with almost every bloi k, according to the old 
bpanish custom, a list of street namci is sometimes mistakenly 
accepted as the number of continuous thoroughfaics m the city, 
so that It has been said that Mexico has 600 to 900 streets and 
alleys An attempt was made in 1889 to rename the streets — 
all ruiming east and west to be called aventdas, all running north 
and south calJes, and all continuous thoroughfares to have but 
one name — but the people clung so tcnai lously to the old names 
that the government was compelled to restore them in 1907 
Outside the Indian districts of the eastern and southern out- 
skirts, the streets are paved with asphalt and stone, lighted w ith 
electricity and gas, and served with an efficient street railway 
service The political and commercial centre of the city is the 
Plaza Mayor, or Plaza de la Constitution, on which face the 
cathedral, national palace, and municipal pahee Grouped 
about the Plaza de Santo Domingo are the old convent and 
church of Santo Domingo, the court of the Inquisition now 
occupied by the School of Medicine, the offices of the Department 
of Communicaciones, and the old custom-house {adua m) Close 
by are the old church of the Jesuits and the mechanics^ sthoo^ 
(artes y ofitins) with its large and well-equipped shops Among 
other well-known plazas are Loreto, on whuh faces the great 
enclosed market of the eitv, Guardiola, in the midst of hand- 
some private residtnces, San PYinando, with its statue of 
Vicente Guerrero, and Morelos, with its marble statue of the 
national hero of that name The Paseo de la Reforma, the 
finest avenue of the city, is a broad boulevard extending from the 
Avenidd Judrez south-west to Chapultepec, a distance of nearly 
three miles At intervals are circular spaces, called “ glorietas,” 
with statues (the famous bronze equestrian statue 01 Charles IV , 
and monuments to Columbus, Cuauhtemoc the last of the Aztec 
emperors, and Judrez) Other notable avenues are Bucareli and 
Judrez, and the Avenida de la Viga, which skirts the canal of 
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that name The principal business street runs westward from 
the Plaza Mayor toward the Alameda, and is known as the Calle 
de los Plateros (Silversmiths' Street) for two squares, Calle dc 
San Princiseo for three squares, and Avenida Juarez along the 
south side of the Alameda to its junction with the Paseo The 
Alameda, or public garden, \ rn west of the Plaza Mayor, covers 
an area of 40 acres, and occupies the site of the old Indian 
market and place of exec ution, where occurred the first aulo-da- 
fd in Mexico m 1574 

llie great cathedral stands on or near the site of the Aztec 
temple (teocallt) dcstioyed by Cortes in 1521 The foundations 
were laid in 1573 the walls were completed in 1615 the roof was 
finished in 1623 its consecration took place in 1645 and its dedica 
tion in i(> 67, the towers were completed m 1791 and the great 
church was limshed about 1811 It is 42O ft in length by 197 ft 
m width, ind its towers rise to a height of 204 It its general plan 
IS that of a Greek cross with two gicat naves and three aisles 
twenty side chapels and a magnificent hndi altar supported by 
marble columns and surrounded by a tumbigo balustrade with 
sixty- two tumbago statues carrying elaborate candelabra made 
from a rich alloy of gold, silver and copper 1 he elaborately carved 
choir IS also enclosecl by tumbago railings made in Macao weighing 
26 tons The vaulted roof is supported by twenty Done columns, 
180 ft in height and the whole in tenor is richly carved and gilded 
Ihe walls ire covered with rare paintings Standing close beside 
the cathedral is the highly ornamented livadeof a smaller chuich 
called El Sagr mo Metropohtano 1 he city has about sixty church 
edifices including La Profesa Loreto Santa Teresx Santo Domingo 
and Sin Hipbhto At the time of the seculanz ition of Church 
properties there were about 120 religious edilices in the city — 
churches convents monasteries, —many of which were turned 
over to secular uses 

The national pal lec also on the Plaza Mayor has a frontage of 
675 ft on the east of the Pliza and covers a square of 47 840 sq 
yds or nearly 10 acres It contains llic executive ofliees of the 
government and those of five cabinet ministers (interior foicign 
affairs tieasiiry wir and jiisliec) tht senate chamber, the general 
archives nitional museum observatory and meteorological bureau 
Ihe palace occupies the site of the residence of Moctezuma which 
was destroyed by the bpanurds and that of Hernando Coit6s, 
which was also destroyed in 1692 Ji has thiee entrances on the 
Plaza and over its main gateway hings the liberty bell ' of 
Mexico first rung by tlic humble parish piicst Hidalgo, on the night 
of the lOth of September 1810 to call the people of Dolores to 
arms and now rung at midnight on eieh lecuinng anniversary by 
the president himself The national museum which occupies the 
east side of the national palace is rich in M( xiean antiquities, 
among which arc the famous cilendar stone ** ^ supposed to be of 
foltec origin and the sacrificial stone found in the ruins of the 
great ieocalh destroyed by Cortes Near the cathedral is the monte 
de pxedad, ox government pawnshop endowed in 1775 by 1 edro 
Romero de Terreros (condc de Regia) with £75 000 and at one time 
carrying on a regular banking business including the issue of bank- 
notes Its business is now limited to the issue of small loans on 
personal propeity — the aggregate sometimes reaching neatly 
£^0000 a month Ihc national library, which has upwards of 
225 000 volumes occupies the old St Augustine Church, dedicated 
m 1692 and devoted to its present use by JuJirez m 1807, It 
contains an interesting collection of the busts of Mexican celebrities 
ihe academy of San Carlos and school of line arts (founded in 
1778) likewise contains good colketions of piintmgs and statu try 

Among other institutions are the new post ollice, begun in 1902 
and finished in 1907, the Mincrla occupied by the schools of mining 
and engineering, the military school occupying a part of the castle 
of Chapultepec, the Iturbidc palaie nowoecupitd as an hold, the 
Iturbicfe theatre occupied by the chamber of deputies for which 
a new legislative palace to cost 2 500 000 pesos was under con 
struction in 1909, the new palace ot justice, the old mint dating 
from 1537, penitentiary, completed m 1900, the Dant^on, 

with its monuments to the most celebrated Mexicans, the new 
general hospital , the jockey club on Plaza Guardiola, a new 
university (1910) and new sehcxil edifices of motlern design The 
city 13 likewise generously provided with hospitals and Owsylums 

llie old Spanish edifices were very sohaly constructed of stone, 
and private lesidences were provided with iron gates and window 
guards strong enough to withstand in ordinary assault Privat.e 
houses were also provided with flat roofs {azoteas) and battlements, 
which gave them great defensive strength, as well as a cool secluded 
retreat for their inmates in the evening The efld Moorish style of 
building alxmt an open court, or patio, prevails and the living- 
rooms of the family are on the second floor 1 he better residences 
of the old style were commonly of two storeys — the ground floor 
being occupied by shops offices stables and servants' quarters 
The more modern constructions of the Colonia Judrez and other 
new residence districts are more attractive and pretentious in 
appearance, but are less solidly built 

* Dandelier thinks it should be called the ‘ btone of the Sun ** 
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Mexico was formerly one of the worst drained large cities of the 
New World its subsoil bemg permanently saturated and its artihcial 
drainage being through open ditches into the ban Lizaio Canal 
which nominally discharged into Lake fcxcoco Tlic difference in 
level between the city and the lake being less than six feet and the 
lake havmg no natural outlet typhus fever became a common epi« 
denne in its lower and poorer sections The earliest effort to correct 
this evil was by the Dutch engineer Maartens (Span Martinez) 
who planned a deep cutting through Nochistongo liill noith of the 
city to carry away the overflow of Lake Zumpango (749^ ft 
elevation) to the river lula a tributary of the Panuco Ihe cutting 
was 13 m long and is known as the lajo dc Nochistongo It was 
begun in 1607 — -a year when the city was completely flooded — but 
was not completed until 1789 and then it was found that the city 
was stiil subject to parti il inundations although an enormous sum 
of money and 70 000 lives of Indian labourers had been expended 
ujK^n It The worst inundation m the history of the city occurred 
m 1629 when its streets were covered to a depth of 3 ft and 
remained flooded until 1034 In 185b President Ignacio Coinonfort 
invited tenders for drainage works conditional on the use of waste 
waters for irrigation purposes and ihe plan executed consists of a 
canal and tunnel 4 j m long startmg from the east side and 4 J ft 
below the mean level of the city and running north to Zumpango 
and thence eastward mto i tunnel over o m long winch discharges 
into a small tributary of the Panuco nver near the village of 
lequixquiac Ihe greatest depth of the tunnel is 308 ft below the 
surface The works were inaugurated in 1900 

Eor the water supply the Aztecs used the mam causeway through 
their city is a dam to separate the fresh water from the hills from 
the brackish water of Icxcoco and obtained drinking water from 
a spnng at the base of the hill of Chapulteptc I he bpamirds 

added three other springs to the supply ind constiuctetl two long 
aoueducts to bring it into the city 1 hree other sources were 
auded during the 19th century and m 1899 1900 steps were taken 
to secure a further supply from the Kio Hondo Besides these there 
are ii public and 137*5 piivate artesian wells m the city All these 
sources arc estimated to yield about 220 to 2 30 litres pei head 
Considerable attention has always been given to educition m 
Mexico, but in colonial times it was limited in scope and to the 
dominant classes The old university of Mexico, with its faculties 
of theology law and medicine (founded 1551 and uiauguiated 1553) 
ceased to exist m 1805 and was succeeded by schools ot cnginteiing, 
law and medicine which have been signally successful llie 
government also maintains schools of agriculture commerce, line 
arts music pharmacy technology, and an adnurable prtpiratory 
or high school besides a large number ot primary and secondary 
schcxils for which modem school buildings have been erected 
Normal and industrial schools for both sexes are m untamed, the 
latter {arie^ v ofictos) pci forming a very important scivice for the 
poorer classes In 1908 there were 353 government schools in the 
city including 13 professional and technical schools and nearly 
200 private schools I hero are also several scientific organizations 
and societies The Mexican Geographic il Society (Socudad ntexi- 
cana de geografia y estadisttca) , founded in 1833 has rendered 
invaluable services in the work of exploiatioii and publication, 
there are also the Geological Society the Association of Engineers 
and Architects, and the Society ot Naturd History 

Through lack of water-power and che ip fuel Mexico has never 
licen rated as a manufactunng city However the development of 
electric power and the possibility of transmitting it for long dis- 
tances have worked a noteworthy change in this respect and a 
largo number of mdustries have been added in recent ytais The 
largest of these electne-power plants is on the Neeaxa and Tenango 
rivers in the state of Puebla 92 m from the city which is designed 
to furnish 40 000 horse-power for industrial and lighting purpnises 
and a duplicate plant was decided upon in 1904 Another plant 
IS m the suburb of San Lazaro the cunent being distributed by 
over 100 m of underground mams in the city and many miles of 
overhead wires in its outskirts and sulmibs Other plants are it 
San Ildefonso, 12 m distant and on the Churubusco nver, ib m 
south According to a British consular report for 1904 there were 
153 manufactunng establishments m the city producing cotton, 
linen and silk textiles leather boots and shoes alcohol and ilcoholic 
beverages, beer flour conserves and candied fruits cigars and 
cigarettes Italian pastes chocolate starch hats oils ice furniture 
pianos and other musical instruments matches beds candles 
chemicals iron and steel printing type, paint and varnish glass, 
looking glass cement and artificial stone earthenware bricks and 
tiles, soap cardlxiard papier mach6 cartridges and explosives 
white lead perfumery, carnages and wagons, and corks To 
these should be added the foundnes and iron working shops 
which add so much to the prospenty of modern Mexico 
Perhaps the most important of these manufactones are the cotton 
nulls of which there are 13, and the cigar and cigarette factories, 
of which there arc 10 In the suburbs oils chemicals cigarettes 
and bncks are made at Tacuba , cotton textiles at Contreras San 
A^ngel and Tlalpam , paper and boots at Tacubaya and bncks at 
ptixcoac and Coyoacan A little farther away are the woollen 
nulls of San Ildefonso the paper-mills of San Rafael, and important 
works for the manufacture of railway rolling stock 


The railway connexions include direct communication with one 
jKirt on the Gulf coast and with two on the Pacific — lines were 
under construction in 1909 to two other Pacific ports — and indirect 
communication with two on the Gulf Ihc Mexican and Inter 
oceanic lines connect with Vera Cruz, the Mexicin Central with 
Manzanillo, via Guadalajara and CoUma, and the Vera Cruz < 5 v 
Pacific (from Cordoba) with the fehuantcpcc line and the port oi 
Salma Cruz The last mentioned line also gives indirect connexion 
with the port of Coat/acoalcos, and the Mexican Central, via San 
Luis Potosf, with Tampico A southern extension of the Mexican 
Central, via Cuernavaca, has reached the Balsas nver and will be 
extended to Acapulco, once the clucf Pacific port of Mexico and thi 
dejiot for the rich Philippine trade A Mexican extension of thi 
(Amcncin) Southern Picilic which has been completed from Nogales 
to MazatUn is to be extended to Guadalajara, which will give the 
national capital direct commumcation with the thnving ports of 
Mazatlan anel C uaymas In addition to these, the Mexican Central 
and Mexican Nation il, now consolid itecl, give communication with 
the northern capitals and the United States, and the Mexican 
Southern runs southward, via Puebla, to the city of Oaxaca These 
railways, with the shorter hues radiating fiom the city, connect it 
with ncaily all the state capitals and pniicipal poits 

The jiopuUtion by the census of 1900 was 344,721 — an increase 
of 14,917 over the returns of 1895 Ihc great majority of the 
inhabitants is composed of Indians and half breeds, from whom 
come the factory workers, labourers, servants, porters irid other 
mtmal wage earners In former times Mexico was ovcinin with 
nundicants {purdwseros) , vagrinis and crimnuls {raterob), and the 

Port lies de las f lores " on the cast of th( Plaza Mayor was i 
favountc hunting ground ' for them because of its proximity to 
the cathedril but modem conditions have largely rcxluced this 
evil Ihc foreign jxipulation includes many cajutalists and m- 
dustiial managtrs who aic doing much to develop th( country, 
the \mciican colony bung coneenliated in i hnc motlern icsidcntiil 
district on the south western side of the city 

History — The City of Mexu o dates, traditionally, from the 
year 1325 or 1327, when the Aztws settled on an island in T akc 
lexcoto 1 he Aztec name of the city was 1 enochtitUn, derived 
either Irom Tenoch, one of their priests and leaders, 01 
from tenuchj the Indian name lor the ‘ nopal,” which is 
assoiiated with its foundation Ihe modern name is derived 
from Mcxitli, one of the names of the Aztec god of war 
Huitzilopochlli, which name was latei on applied also to the 
Aztecb themselves Ihe ishnd settlement, which was practi- 
cally a lake-villige built on islets — some of them undoubtedh 
artificial, and perched on stakes— grew rapidly with the in- 
creasing power and civilization of its inh ihitants, who had 
the remams of an earlier c ivilization ( 1 ula, 1 eotihuac dn, C holula, 
and other older towns) to assist m their develojiment About 
the middle of the 15th century their mud-and-rush dwellings 
were partly replaced by stone structures, grouped around the 
central enclosure of the great teocalli, and bordering the cause- 
ways leading to the mainland Ihe tc>wn had reached its 
highest development when the Spaniards appeared in 1519, when 
It is said to have had, including suburban towns, a total of 60,000 
dwellings, representing about 300,000 inhabitants It was at 
thit time about 12m m circumference, everywhere intersected 
by c«inals, and connected with the mainland by six long and 
solidly constnicted causeways, as shown in the plan given m 
the edition of Cortes’s letters published at Nuremberg m 1524 
(reproduced in vol i of H H Bancroft’s History of Mexico, 
ban Francisco, 1883, p 280) Allowance should be made for 
the habit of exaggeration among the bpanish adventurers of 
that time, and also for the diplomacy of Cort6s in magnifying his 
exploits to win the favour of his king The truth is, without 
doubt, that the dwellings of the lower classes were still built of 
reeds and mud, and covered the greater pari of the city’s area, 
otherwise it is impossible to understand how a mere handful of 
Spanish soldiers, without tools and explosives, could so easily 
have levelled it to the ground After its almost total destruction 
in November 1521, Cort6s employed some 400,000 natives m 
rebuilding the city on its former site Since then the lake has 
decreased greatly in extent, its area being reduced to iij sq m 
and Its shore-line bemg more than 3 m distant from the 
city it once surrounded Dunng Spanish rule the only break 
in the ordinary course of events was the revolt of 1602, which 
resulted m the destruction of the municipal buildings The 
city was not much disturbed by the struggle for independence. 
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but it was afterwards the scene of many a revolution until the 
dictatorial authority of Porhrio Dia^ put an end to petty 
pronunciamentos and partisan intrigues 

In the war between Mexico and the United States the most 
decisive campaign was that of General Winfield Stott directed 
against the Mexican capital With the advanced guard of an 
army of about 10,000 men he arrived on the 10th of August 
1847 at Ayolta, on national road 16 m south-east of the (ity, 
but as the approaches from this direition were very strongly 
fortified he cut a new road southward along the eastern shore 
of Lake Chaleo and westward along the southern shore of lakes 
Chaleo and Xochimilco to San Augustin, where his army arrived 
on the 17th and i8th of August The city was now lo m 
distant by a direct road to the northward, but as the village of 
San Antonio, only 3 m ahead, was strongly fortified, another 
short detour was made to the westward by cutting a road through 
a field of broken lava 1 his movement brought the Ameru ans 
to the hill of Contreras, whuh was held by General Valencia 
with a force of some 7000 and 22 pieces of artillery, while 
President Santa Anna was in the neighbourhood with reinfone- 
ments numbering 12,000 or more The Mexicans were routed 
on the morning of the 20th of August alter sulfenng heavy 
losses San Antonio was easily taken about noon of the same 
da) , and in the afternoon the main division of the Mexican 
army was dri\en from the stone church and intrenchments at 
Churubusco Three days later General Scott agTced to an 
armistice, but Mexico lejectcd the terms of peace, and hostilities 
were resumcxl on the 7th of September During the armistice 
the American troops were quartered in and about the village 
of lacubaya, about 2J m west by south of the city Near 
Idcub lya, on the north by west, were some massive stone build- 
ings known as El Molino del Key, or the King’s Mill When 
attacked b> the Americans under the immediate command of 
Genej al W ] Worth in the early morning of the 8th of September 
these buildings were defended by more than 10,000 Mexicans 
under Cjencrals Leon, Alvarez and Perez, and they were captured 
only after a most despeiate fight, which cost the Americans 787 
killed and wounded and the Mexi< ans at leist 2000 killed, 
wounded, and prisoners lo enter the city by way of the 
lacubaya causeway it was still necessary lor the Americans to 
capture Chapultepee This hill, defended by about 4000 
Mexicans under General Nieohs Biavo, was bombarded on 
the 12th of September, and was (;ariie(l by assault on the i3lh 
On the following day the City of Mexico surrendered It was 
then occupied by the American army under General Winfield 
Sc ott, ancl held by them until the signing of the treaty of 
Guadalupe-Hidalgo (May 1848) 

Ihe French intervention ot 1861 led to a second occupation 
by a foreign power — a French military force under General Forcy 
taking possession in june 1863 Maximilian, archduke ol 
Austria, was crowned emperor of Mexico in the cathedral in 
June 1864, and held possession of the capital until the 21st of 
June 1867, when it was captured by General Porfirio Diaz 
Earthquake shocks are of frequent occurrence, but the city 
rarely suffers any material damage The great eaithquake 
shocks of the 30th and 31st of July i(>09, however, caused 
considerable damage in the city, and a few lives were lost 

For further dcbcription see H H Bancroft, History of Mexico 
(6 vols , San Fnncisco, 1883), Robert b Barrett, Standard Ciuidc 
to *ht City of Mexico and Vuimty (Mexico, 1900) Thomas A Janvici, 
The Mexican Guide (5th td , New York, 1890) D Charnay, Ancient 
Cities of the New World (Eng ver , New York, 1887) and the 
Plano de la ciudad de Mexico, m the Dicctonarto enciclopidico 
ht&pano americano (Barcelona, 1893), 74° 

MEXICO, FEDERAL DISTRICT OF, a territory set apart 
for the independent and exclusive use of the Mexican Federal 
Government, occupying the south eastern part of the Valley of 
Mexico, and taken from and lying within the State of Mexico, 
which forms its boundaries on all sides except the south, where it 
touches the state of Morelos Pop (1900), 540,478, largely Indian 
and half-breeds , area, 463 sq m , or according to later com- 
putation 1498I sq kilom (578! sq m ) The district is very 
irregular in outlmc, its greatest lengtli (N W to S E ) being 30 m , 


and its greatest breadth 25 m It was formerly divided into one 
urban municip ility and four rural prefei tures, but under the law 
of the 26th of March 1903 it is divided into 13 municipalities, 
Mexico, Guadalupe-Hidalgo, Atzcapotzalco, Tacuba, lacubaya, 
Mixc odc, Cuajimalpa, San Angel, Coyoacan, Tlalpim, Xochimilco 
Milpa Alta and Txtapalapa, the first of these comprises the 
national capital and its immcdi ite suburbs, and the other 12 the 
unequal divisions of the distnc t with a considerable numl)erof 
towns and villages Indians and h ilf-lii eeds form more than one- 
half of the rural population engaged m ignculture and gardening, 
beside which there is a large percentage employed m manufac- 
turing industries The government of the distnc t is exercised by 
the national exec uti ve in acc ordance with the organic law of ic)03, 
though some meisure of popular government is vested in 
municipal councils (aywitamiemo^) elected by popular vote for 
terms of four years These councils have lost much of their 
original legislative character, but they must be consulted m 
matters ot local importance, such as water supply, sanitary 
works, and the exploitation or sale of muni( ipal property, and 
in regard to all contracts afTeeling the municipality lliey can 
veto by a two-thirds vote the execution of any contract or 
administrative project, which then, at the end of four months 
if again vetoeci must be taken belore the President of the 
Republic for adjudication The administrative oflicers, who 
are appointed by the national exec utive, consist ot a governor 
of the federil distnc t, the director-general ot public works, 
and the president ol the superior hoard of health Ibe three 
form a superior council of district government which exercises 
a supervisory ancl advisoiy power, ‘ revising, confirming, 
reforming or revoking the acts of each one of the members of 
the council, whenever these acts are ealltd in question ’ Ihe 
council also exercises a general supervision of the making of 
contraets Ihe governor repiesents the national government, 
and has special c barge of the lire and police dep irtments, prisoas, 
imposition of penalties lor violation of ordinances, puhlu diver- 
sions and festivities, civil registry, street traffic, inspection of 
weights and measurc?s, and the sale ol intoxicating licjuors Ihe 
direc tor-gem ral of public works his special charge of the water 
supply. Streets and roicjs, parks, monuments, public lighting, 
drainage, street c leaning, public buildings not under federd 
control, cemeteries, slaughter-houses and markets, building 
operations, and all municipal or communal property ihe 
president ol the superior board of health has charge of all 
sanitary works, general sanitarv inspection, the sanitary adminis- 
tration of markets, slaughter-houses and cemeteries, and the 
introduction ot me its from other localities Ihc government 
of the distnet is copied, in pirt, from that of the District of 
Columbia in the United States, but its citizens arc not dis- 
franchised They elect the ayuntamuntos ^ which exercise no 
slight influence in local affairs, and, like any state, elect senators 
and deputies lo the National Congress 

The pnncipal towns of the district, some of which arc merely 
snbuibs of the capital, irc Guadalupe, faciibayd, Tlalpam and 
Xochimilco Within the municipal limits of Mexico City are 
Chapultepee, binta Anita ancl the hot springs of i 1 Pcft6n, which are 
popular suburban resorts easily reached by the ordinary urban 
tramway service Chipultcpcc (Grasshopper Hill) is an isolated 
rock no irly 200 ft high surrounded by a beautiful park and sur- 
mounted by a fortified structure called the Castle,"' containing 
the summer residence of the president and the national military 
school A finely graded road leads to the summit Die park 
contains a grove of old cyjiress trees {Taxodium distichmn, called 
‘ ahuehuctes ' by the natives), one of which is 45 ft in circum- 
ference and nearly 200 ft high 1 he hill is nearly 3 m south-west 
of the city and once commanded one of its principal causeway 
approaches It was assaulted and captured by the American 
forces under General Winfield Scott on the 13th of September 1847, 
after a stubborn resistance A monument to the cadets of the 
military school who died in this battle stands in the park The 
castle which was built by the viceroys, was greatly cmMhshed by 
the emperor Maximilian, who planned for it the dnve known as 
the Pasco de la Reforma Of the neighbounng towns Guadalupe 
or Cxuadalupe-Hidalgo (pop 5834 m 190^), 2} m north by cast 
from Mexico City, near the shore of Lake Texcoco, is chiefly known 
for its shrine to Our Lady of Guadalupe, who is said to have appeared 
there to the Indian Juan Diego in 1531 The shrine stands on the 
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pnncipal plaza and is visited by many thousands of pilgrims during 
the year, whose pious contributions h ivc so enriched the church that 
its sacred vessels, altar rails, candelabra and other accessories are 
estimated to conhiin fifty tons of silver The treaty of peace 
between Mexico and the United States was signed here on the 2nd 
of I ebruary 1848 lacubaya (pop 18,342 m 1900), on the lower 
slopes of the Montes de las Cruces about 5 m west south westol the 
city, with wlnrh it is connected by rail, is noted for ils fine old 
residences and beautiful gardens The National Astronomical 
Observatory occupies a line modern edifice At Popotla is an aged 
tree undei which, according to tradition, Cortes sat and wept after 
his temble retreat fiom the Aztec capital on the noche tnste 
Farther south on the lowest slopes of the mountain range arc San 
Angel and Tlalpam, the latter (pop J732 in 1900) standing partly 
on the plain 12 m south by west of the capital In both much 
attention is given to floriculture and both are favourite country 
residences of the richer citi/cns Xochimilco (field of flowers) 
(j)op 10,712 in 1900), on the wtst shore of the lake of that name 
and 10 ni south by east of the city, is an Indi in town dating long 
before the discovery of America It lies in the midst of a fertile 
plain devoted to the production of fruit, vegetables and flowers for 
the city markets Us gardens are earned out on the shallow lake 
by floatmg masses of witer plants covered with soil and secured by 
poplar stakes, which, taking root, soon surround them with living 
boundanes I hese remarkable and productive gardens, calk (I 
chinampas, have so increased in number and extent that the lake 
IS practically covered by them, with the exception of the waterways 
which arc kept open by scooping up mud from the bottom From 
the lake a broad cinal runs northward to the eastern suburbs of 
the city It is known as the Viga, and is believed to have been 
opened by the Aztecs for the transportation of garden produce to 
their island capital 


MEXICO, GULF OF, a med 1 ter r mean gulf almost surrounded 
by the coasts of the United States and Mexico, and forming the 
northern division of the extension westward of the west Atlantic 
trench (see Atlantic 0 ( ean) Its southern boundary is defined 
by the partly submerged ndge which extends eastwards from 
the peninsula of Yucatdn, and on which the island of Cuba is 
situated to the east it communicates dirc\ tlv with the Atlantic 
by the Strait of Floiida On the western side of Yucatdn a 
southerly embay ment is formed by the (julf of Campeac hy 1 he 
United States coast closely follows the parallel of 30^ N , while 
the parallel of 20° N cuts across the Gulf of Campeadiy the 
greatest length — Vera Cruz to Florida — is T120 m , and greatest 
width — Galveston to Campeachy — 680 m The total area is 
approximately 716,000 sq m 

T he deef)est part of the Gulf of Mexico, the so-called Sigsbec ” 
deep, lies below the line of 2000 fathoms, between 23° ind 
25^® N , and 84J® to 95® W It is widest to the west, where the 
breadth is about 120 m , and narrows to 25 ni at its gieatest 
depth (2Tiq fathoms) between 86° and 88° W , widening again 
to some 80 m farther e istward Ihe continental shelf is for the 
most part narrow its breadth is 6 m at Cape Monda, 120 rn 
along the west coast of Florida, 10 m at the south pass of the 
Mississippi, 130 m near the boundary of Texas and Louisiana, 
and 1 m off Vera ( ruz The shores are low, s indy and marshy, 
the coast-line being frequently doubled by lagoons I here are 
no islands except the “ Keys ” of Florida and YuiatAn, and 
Cuba The tide^ in the Gulf of Mexuo aie of compaiatively 
small range (springs rarely exceed 4 ft and neaps 2\ ), but a 

remarkable feature is the exaggeration of the diurnal inequality 
to such an extent as almost to extinguish the semi-diurnal tide 
m the inner p irts of the gulf, giving high and low water only once 
daily The mean level of the water m the Gulf of Mexico was 
formerly given as about 40 in above that of mean sea-level at 
New York, but later reports on precise levellings from New 
York to Biloxi through St Louis describe it vaguely as some- 
what higher The current movement in the Gulf of Mexico 
consists of a rotational movement in the clirei lion of the hands of 
a watch, the brani h of the equatorial current which enters the 
Caribbean Sea passing into the Gulf by the Strait of Yucatdn 
and issuing from it by the Strait of Florida as the Gulf Stream, 
which unites with the remainder of the northward moving 
water, forming the Antilles current 
, From March to September the prevailing winds are the north- 
^ trades , these undergo considerable modification on account 
rthe configuration of the surrounding land, and the rams 
which accompany them are inteirupted by spells of calm thick 


weather, and rarely by northerly winds known as Nortes del 
hueso Colorado and Chocolateros In the colder dry season, 
from October to Aprils the climatic situation is dominated by 
the relatively high temperature of the surface of the gulf, 
causing a cyclonic inflow of air which is associated with the 
strong northerly winds or “ northers ’’ prevailing on the western 
side, more particularly along the Mexican coast The northers 
sometimes blow with terrific force and are at times accompanied 
by ram I he form and position of the Gulf of Mexico exercise 
a profound influence on the climate of the whole of the southern 
and south-eastern states of the Union, and indeed of the greater 
part of North America (H N D ) 

MEYER, CHRISTIAN ERICH HERMANN VON (1801-1869), 
German palaeontologist, was bom at Franklort-on the-Mame on 
the 3rd of September 1801 In 1832 he issued a work entitled 
Palaeologica, and m course of time he published a senes of 
memoirs on various fossil organic remains mollusc a, Crustacea, 
fishes and higher vertebrata His more elaborate researches 
were those on the Carboniferous amphibia, the Permian reptiles, 
the Triassic amphibia and reptiles, anci the reptiles of the 
I ithographu slates , and the results were embodied in his great 
work Zur Fauna der Vomelt (1845-1860), profusely illustrated 
with plates drawn on stone by the author He was associated 
with W Dunker and K A /ittel in the publication of the 
Palaeontographtca, which began m 1851 He was awarded the 
Wollaston medal by the Geological Society of Lcjndon in 1858 
He died on the 2nd of April 1869 

MEYER, HEINRICH AUGUST WILHELM (1800-1873), 
German Protestant divine, was born at Gotha on the loth of 
January 1800 He studied theology at Jena, and eventually 
became (1841) pastor, member ol the consistory, and super- 
intendent at Hanover He died on the 2Tst of June 1873 He 
chiefly noted for his valuable KriHschexegetischer Kommentar 
zum Neuen Testament (16 vols ), whuh begin to appear in 18^2, 
was completed in 1859 with the assistance 0^ J E Huther 
Friedrich Dusterdieck and Ct K G Limemann, and has l)ccn 
translated into Fnglish New editions have been undertaken 
b> such scholars a«s A B RiLschl, B Weiss, H Wendt, K F G 
Heinnci, W Beysc hl«ig and h A F' Sieffert 

Meyer also published an edition of the New Testament, with 
a translation (1829) and a I atm version of the symbolical 
books of the 1 uthcran Church (1830) 

He IS not to be confounded with Johann Friedrich von Mfylr 
(1772-1849) tht stn'itor of Frinkfort, who published a trAiislation 
ol the Bible in 1819 (Die hethge bchrtft in bertchtigter Ubersetzung 
mit kurzen innKfkungen 2nd ed , 1823, 3rd ed , 1855) 

MEYER, JULIUS LOTHAR (1830-1895), German chemist, 
was born on the 19th of August 1830 at Varel in Oldenburg 
lie was the son of a physician, and went to study medicine first 
at Zurich University m 1831, and then, two years later, at 
Wur/hurg, where he had R Virchow as his teacher in pathology 
The influence of C F W Ludwig, under whom he studied at 
Zurich, decided him to devote his attention to physiological 
chemistry, and therefore he went, after his graduation (1834), to 
Heidelberg, where R Bunsen held the chair of chemistry There 
he was so influenced by G R KuchhofPs mathematical teaching 
that he took up the study of mathematical physics at Konigsberg 
under F F Neumann In 1859 he became pnvatdozent in 
physics and chemistry at Breslau, where in the prec eding year 
he had graduated as Ph D with a thesis on the action of carbon 
monoxide on the blood In 1866 he accepted a post in the Sc hool 
of Forestry at Neustadt-F^berswalde, but soon moved to Carlsruhe 
Polytechnic During the Franco-German campaign the Poly- 
technic was used as a hospital, and he took an active part in the 
care of the wounded Finally, in 1876, he became professor of 
chemistry at Tilbingen, where he died on the nth of April 1895 
His name is best known for the share he had m the periodic 
( lassification of the elements He noted, as did JAR New- 
lands in England, that if they are arranged in the order of their 
atomic weights they fall into groups m which similar chemical 
and physical properties are repeated at periodic intervals . and 
in particular he showed that if the atomic weights are plotted 
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as ordinates and the atomic volumes as abscissae, the curve 
obtained presents a series of maxima and minima, the most 
electro-positive elements appearing at the peaks of the curve in 
the order of their atomic weights. His book on Die modernen 
Theotien der Chemiey which was first published in Breslau m 1864, 
contains a discussion of relations between the atomic weights 
and the properties of the elements. In 1882 he received from the 
Royal Society, at the same time D. J. MendeReff, the Davy 
medal in recognition of his work on the Periodic Law. A 
younger brother, O. E. Meyer, became professor of physics at 
Breslau in 1864. 

MEYER, KONRAD FERDINAND (1825-1898), Swiss poet and 
novelist, was born at Zurich on the nth of October 1825. After 
studying law at the university, he went for considerable periods 
to Lausanne, Geneva and Paris, and in Italy interested himself 
in historical research. In 1875 he settled at Kilchberg neai' 
Zurich, was created in 1880 a doctor philosophiae honoris causa 
by that university, and died at Kilchberg on the 28th of Novem- 
ber 1898. After Gottfried Keller, Konrad Meyer is the most 
important Swiss poet of modern times, though as a novelist he 
was perhaps more successful. His poetical works include 
Balladen (1867); Romanzen und Bilder (1870); the epic poem, 
Huttens leizte Tage (1871); and Gedichte (1882; 20th cd., 1901). 
Among his novels must be specially mentioned Jurg ]enaisi*h 
(1876; 20th ed., 1894); Der Schuss von der Kamel (1878); Der 
Hetltge (1880; i2th ed., 1894; English by M. von Wcndheim, 
Thomas d Beckety the Sainty 1885), Die Richterin (1885); Die 
Versuchung des Pescara (1887); Angela Borgia (1891). Ills 
shorter stories were collected m two volumes in 1885 (5th ed., 
1892). 

See A. Ucitler, Konrad Ferdinand Meyer (1885), Lina Frey, 
K. F. Meyer’s Gedichte und JSovellen (1892), K. K. Kraiuos, A', i*. 
Meyer (1^99) , A. Frey, K, F, Mover (1900) , H. Kraeger, K. J\ Meyer . 
Quellen und Wandlungcn sewer Gedichte (1901), B Meyer, K. F. 
Meyer xn der Ennnerung seiner Schwester (1904) ; Brtefivechscl zwxschen 
Lmse von Francois und K, F. Meyer, hcrausg von A. Bettclheun 
(1905), A. Langrnesser, K, F. Meyer (1905) 

MEYER, [MARIE] PAUL HYACINTHE (1840- ), French 

philologist, was born in Pans on the 17th ot January 1840. He 
was educated at the ficole des Chartes, and m 1863 was attached 
to the manuscript department of the Bibliolh^que Nationale. 
In 1876 he became professor of the languages and literatures of 
southern Europe at the College de France, in 1882 he was made 
director of the l^cole des Chartes, and a year later was nominated 
a member of the Academy of Inscriptions. He was one of the 
founders of the Revue cntiqucy and a founder and the chief con- 
tributor to Romania (1872). Paul Meyer began with the study 
of old Proven9al literature, but subsequently did valuable work 
in many different departments of romance literature, and ranks 
as the chief modern authority on the French language. He is 
the author of Rapports sur les documents nianuscriis de Vanctenne 
litterature de la France conservh dans les bibliothiques de la Grande 
Bretagne (1871); Recueil d^anciens texies bas-latinSy provenQaux et 
jtan^ais (2 parts, 1874-1876); Alexandre le Grand dans la littera- 
ture jrangaise du moyen age (2 vols., 1886). He edited a great 
number of old French texts for the Societe des anctens textes 
frangatSy the Societe de Vhistoire de France. independently. 
Among these may be mentioned Aye d' Avignon (1861), with 
Guessard; Flamenga { tS 6 ^); the Histoire oi Guillaume leMar^chal 
(3 vols., 1892-1902); Raoul de Cambrat (1882), with A. Longnon; 
Fragments d'une vie de Saint Thomas de Cantorbery (1885); 
Guillaume de le Barre (1894). 

MEYER, VICTOR (1848-1897), German chemist, was born at 
Berlin on the 8th of September 1848, and studied at Heidelberg 
University under R. W. Bunsen, H. F. M. Kopp, G. R. Kirchhoff 
and H. L. F. Helmholtz. At the age of twenty he entered 
J. F. W. A. Baeyer’s laboratory at Berlin, attacking among 
other problems that of the composition of camphor. In 1871, on 
Baeyer’s recommendation, he was engaged by II. von Fehling 
as his assistant at Stuttgart Polytechnic, but within a year he 
left to succeed J. Wislicenus at Zurich. There he remained for 
thirteen years, and it was during this period that he devised his 
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well-known method for determining vapour densities, and carried 
out his experiments on the dissociation of the halogens. In 1882, 
on the death ol W. Weith (1844-1881), professor of chemistry at 
Zurich University, he undertook to continue the lectures on 
benzene derivatives, and this led him to the discover\ of thiophen. 
In 1885 he was chosen to succeed Hans Hiibner (1837-1884) in 
the professorship of chemistry at Gottingen, where stereo- 
chemical questions especially engaged his attention; and in 
1889, ^ri the resignation of his old master, Bunsen, he was 
appointed to the (hair of chemistry in Heidelberg. He died 
on the 8th of August 1897. In recognition of his brilliant 
experimental powers, and his numerous contributions to 
chemical science, he was aw^arded the Davy medal by the 
Royal Society m 1891. 

MEYERBEER, GIACOMO (1791-1863), German composer, 
first knowm as Jakob Meyer Beer, was born at Berlin on the 5th 
of September 1791/ of a wealthy and talented Jewish family. 
Ills father, Herz Beer, uas a banker; his mother, Amalie (nie 
Wulf), was a woman of high intellectual culture; and two of his 
brothers distinguished themselves in astronomy and literature. 
He studied the pianoforte, first under Lauska, and afterwards 
under Lauska’s master, Clementi. When seven years old he 
played Mozart’s Concerto in D Minor in public, and at nine he was 
pronounced the best pianist in Berlin. For composition he was 
placed under Zelter, and then under Bernard Weber, director of 
the Berlin opera, by whom he was introduced to the Abbe Vogler. 
Vogler invited him to Darmstadt, and in 1810 received him into 
his house, where he formed an intimate friendship with Karl 
Maria von Weber, who also took daily lessons in counterpoint, 
fugue and extempore organ-playing. At the end of two years 
the grand duke appointed Meyerbeer composer to the court. His 
j first opera, jephtha's Gelubdcy failed lamentably at Darmstadt 
in 1811, and his second, Wnth und Gast {Alimelek), at Vienna in 
1814. Ihese checks discouraged him so cruelly that he feared 
he had mistaken his vocation. Nevertheless, by advice of Salieri 
he determmed to study vocalization in Italy, and then to form 
a new style. But at Venice he was so captivated by Rossini that, 
renouncing all thought of originality, he produced a succession 
of seven Italian operas — Romilda e CostanzUy Semir amide ruono- 
sciutuy Eduardo e Cristinay Emma di Resburgo, Margherita 
d' Anjou y LEsule dt Granata and 11 Crociato in Egitto — which all 
achieved a success as brilliant as it was unexpected. Against 
this act of treason to German art Weber protested most earnestly; 
and before long Meyerbeer himself grew tired of his defection. 
An invitation to Pans in 1826 led him to review his position 
dispassionately, and he came to the conclusion that he was 
wasting his powers. For several years he produced nothing in 
public ; but, m concert with Scribe, he planned his first French 
opera, Robert le Diable, This gorgeous spectacle was produced 
at the Grand Opera in 1831. It was the first of its race, a grand 
romantic opera, with situations more theatrically effective than 
any that had been attempted either by Cherubini or Rossini, 
and with ballet music such as had never yet been heard, even in 
Paris. Its popularity exceeded all expectations; yet for five 
years Meyerbeer appeared before the public no more. 

His next opera, Les IluguenotSy was first performed in 1836. 
In gorgeous colouring, rhetorical force, consistency of dramatic 
treatment, and careful accentuation of individual types, it is 
at least the equal of Robert le Diable. In two points only did 
its intere.st fall short of that inspired by the earlier work. 
Meyerbeer had shown himself so eminently successful in his 
treatment of the supernatural that one regretted the omission of 
that element; and, more important still, the fifth act proved to 
be an anti-climax. The true interest of the drama culminates 
at the close of the fourth act, when Raoul, leaping from the 
window to his death, leaves Valentine fainting upon the groui^. 
The opera now usually ends at the fourth act. 

After the production of Les Huguenots Meyerbeer spent many 
years in the preparation of his next greatest works — VAfricatne 
and Le Prophete, The libretti of both these operas were furnished 

^ Or, according to some accounts, 1794* 
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by Scribe, and both were subjected to countless changes, 
in fact, the story of IJAfrtcaine was more than once entirely 
rewritten 

Meanwhile Meyerbeer accepted the appointment of kapell- 
meister to the king of Prussia, and spent some years at Berlin, 
where he produced tin heldlager in SMesien, a German opera, 
in which Jenny Lmd made her lirst appearance in Prussia Here 
also he composed, in 1846, the overture to his brother Michael’s 
drama, Striunsee But his chief care at this period was bestowed 
upon the worthy presentation of the works of others He 
began by producing his dead friend Weber’s Euryanthey with 
scrupulous attention to the composer s original idea With 
equal unselhshness he procured the acceptance of Rienzi and 
Der fliegende Hollander , the first two operas of Rk hard Wagner, 
who, then languishing m poverty and exile, would, but for him, 
have found it impossible to obtain a hearing in Berlin With 
Jenny Lind as prima donna and Meyerbeer as conductor, the 
opera flourished brilliantly in the Prussian capital, but the 
anxieties materially shortened the composer’s life 

Meyerbeer prciduced Le Prophete at Pans in 1849 ^^54 

brought out L Etoile du nord at the Op^ra Comic jue, and in 1859 
Le Pardon de Ploermel {Dinar ah) His last great work, VAfn- 
caincy was in active preparation at the Academie when, on the 
23rd of April 1863, he was seized with a sudden illness, and died 
on the 2nd of May VAfncaine was produced with pious 
attention to the composer’s minutest wishes, on the 28th of 
April 1865 

Meyerbeer’s genius was criticized by con temper cries with 
widely different results Mendelssohn thought his style exagger- 
ated, F6tu> thought him one of the most original geniuses of the 
age, Wagner ungratefully calls him “ a miserable music-maker, ’ 
and a Jewish banker to whom it occurred to compose operas ” 
The reality of his talent has been recognized throughout all 
Europe, and his name will live so long as intensity of passion and 
power of dramatic treatment are regarded as indispensable 
charac teristics of dramatic music But his work shows that these 
qualities, with the aid of an experienced stage-writer, may be 
entirely independent of genuine musical insight 

MEYNELL, ALICE CHRISTIANA (1850- ), English poet 

and essayist, was the daughter of f J 1 hompson Her early life 
was spent chiefly m Italy, and she was educated by her father 
Her first volume of verse, Prelude^; (1875), illustrated by her 
sister Elizabeth, afterwards Lady Butler, atti acted little public 
notice, but the delicacy and beauty of the poems and especiallv 
of the sonnet “ Renuni lation,” wc*re warmly praised by Riiskin 
She married m 1877 fhe well-known Roman Catholic joiimilist 
and author Wilfrid Meynell, who became proprietor and c^ditor 
of the Weekly Register Under W E Henley’s editorship she 
wrote regularly in prose for the "National Ob server , and also later 
for the Pall Mall Gazette y the Saturday RaneiVy &c Her Poems 
(1893), including much of the earlier volume of Preludes y brought 
her at last more definitely befo^'e the public , and this was followed 
in 1901 by another slender book of delicate verse, Later Poems 
Mrs Me>ncll also showed herself a fine critic of poetry by her 
admirable selection, The Flotver of the Mind an anthology 

of English verse She edited the Selected Poems (1894) of T G 
Hake, the Poetry of Pathos and Delight (1896) of her intimate 
friend Coventry Patmore, and the selections from Patmore in the 
‘‘ Muses’ Library ” Her prose essays, remarkable for fineness 
of culture and peculiar restraint of style, appeared m successive 
volumes as The Rhythm of Life (1893), The Colour of Life and 
other Essays (1896), The Children (1897), and The Spirit of Place 
(1898) Later books are T ondon Impressions (1898) and The 
Work of John S Sargent (1903) 

See W Archer, Poets of the Younger Generahon (1902) 

MEYR, MELCHIOR (1810-1871), German poet, novelist and 
philosopher, was bom at Fhringen on the 28th of June i8ro, and 
died at Munich on the 22nd of April 1871 He read law and 
philosophy at Heidelberg and Munich His greatest succ ess was 
the Erzahlungen aus dem Ries (4th ed Leipzig, 1892), remarkable 
as an accurate and sympathetic picture of rural life and 


charac ter He wrote also tragedies {Herzog Albrecht y 1851 , Karl 
der Kuhncy 1862), novels ( Vier Deutsche y 1861 , EwigeLtebCy 1864), 
and, m later life, philosophical works with a strong religious 
tenclency Among these were Emtlte (philosophical dialogues, 
1863), Die Religion des Geistes (1871), Die Eortdauer nach dem 
Tode (1869), Die Religion und thre jetzt gebotene Fortbildung 
(1871J, and Gedanken uber Kunst, Religion und Philosophie 
(1874) In these works he attempted to develop a Deistic 
system of philosophy He was the author of an anonymous work 
entitled Gesprache mit einem Grobian (t866) 

See Melchior Mcyr Biogiaphtsches, Bricfe und Gedtchte, edited by 
Graf Bothmer and M Carnere (Leipzig, 1874) 

MEYRIFAB, a small semi-nomad tribe of Africans of Semitic 
stock, settled on the east bank of the Nile near Berber Con- 
trary to Arab custom, it is said they never marry slaves 

M^ZERAY, FRANCOIS EUDES DE (1610-1683), P>ench 
historian, was born at Rye near Argentan, w^here his father was a 
surgeon He had two brothers, one of whom, Jean Fudes, was 
the founder of the order of the Eudists Francois studied at the 
university of Caen, and completed his education at the college 
of Ste Barbe at Paris His Histoire de France deputs haramond 
‘jusqu^d Louis le Juste (3 vols 1643-1631), is a fairly accurate 
summary of French and Latin chronicles Mezeray was ap- 
pointed historiographer of France, and m 1649, on the death of 
Vincent Voiture, was admitted to the Academie Fran^aise His 
Abrege chronologique (3 vols , 1667-1668) went through fifteen 
editions between 1668 and 1717, but he did not hesitate in this 
work to attack the financ lers, with the result that his salary as 
historiographer was diminished by Colbert M6zeray succeeded 
Conrart as permanent secretary to the Acadcfmie I'ran9aise 
(1675), on the loth ol July 1683 lie trans- 

lated Grotius’s Traite de la religion chrhienne (1640), and a 
Histoire des 1 urcs depuis 1612 ]usqu^en /d^^(i65o), which is an 
addition to a continuation of Chalcondyles 

See Daniel de Larroqne Vte de Francois I udes de M^::erav (1720), 
vol xiii ot Caustrtes du lundt by Samtt Beuve, and Lc vavasst^ur's 
Notice sur les trots freres Jean Ludes, Franiots hudts^ et Charles 
Euaes (1855) 

M]^Z1£;RES» PHILIPPE DE {c 1327-1405), French soldier and 
author, was txirn at the chateau of Mczi^res in Picardy He 
belonged to the poorer nobility, and first served under I ucchino 
Visconti in l^ombardy, but within a year he entered the service 
of Andrew, king of Naples, who was assassinated in September 
1 345 Jn the autumn of that year he set out for the East m the 
hrench army After the battle of Smyrni m 1346 he was made 
a knight, md when the French army was disbanded he made his 
way to Jerusalem He realized the advantage which the dis- 
cipline ol the Saracens gave them over the disorderly armies of 
the West, and conceived the idea of a new order of knighthood, 
but his efforts proved fruitless The first sketch of the order was 
drawn up by him mhx^N ova religio pas sioms{i2fi^-i^G^y revised 
and enlarged in 1386 and 1396) From Jerusalem he found his 
way m 1347 to Cyprus to the court of Hugo IV , where he found 
a kindred enthusiast in the king’s son, Peter of Lusignan, then 
count of Tripoli, but he soon left Cyprus, and had resumed his 
career as a soldier of fortune when the accession of Peter to the 
throne of Cyprus (Nov 1358) and his recognition as king of 
Jerusalem induced M6zi^res to return to the island, probably m 
1360, when he became c hancellor He c^me under the influence 
of the pious legate Peter Ihomas (d 1366), whose friend and 
biographer he was to be, and Thomas, who became patriarch 
of Constantinople in 1364, was one of the chief promoters of the 
crusade of 1365 In 1362 Peter of Cyprus, with the legate and 
M6zi^res, visited the princes of western Europe in quest of support 
for a new crusade, and when the king returned to the East he 
left M^zi^res and Thomas to represent his case at Avignon and 
m the cities of northern Italy They preached the crusade 
throughout Germany, and later M6z]6res accompanied Peter to 
Alexandria After the capture of this city he receaved the 
government of a third part of it and a promise for the creation 
of his order, but the Crusaders, satisfied by the immense booty, 
refused to continue the campaign In June 1366 M^zi^s was 
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sent to Venice, to Avignon and to the princes of wastern Lurope, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus ILs efforts were in vam , even Pope Urban V 
advised peace with the sultan Mezi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Vita S Petri Thomas ii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian expedition The Prefacio and 
Lptstola, which form the first draft of his work on the projected 
order of the Passion, were written at this time 
M^zi^res returned to Cyprus in 1368, but was still at Venice 
when Peter was assassinated at Nicosia at the beginning of 136c;, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI at Avignon He oc cupied himself with 
trying to establish in the west of Europe the Feast of the Presen- 
tation of the Virgin, the office of whic h he translated from Greek 
into Latin In 1373 he was in Pans, and he was thenceforward 
one of the trusted (ounsellors of Charles V, although this king 
had refused to be dragged into a crusade He was tutor to his 
son, the future Charles VI , but after the death of Charles V he 
was compelled, with the other counsellors of the late king, to go 
into retirement He lived thenceforward in the convent of the 
Celestincs in Pans, but nevertheless continued to exert an influ- 
ence on public affairs, and to his dose alliance with Louis of 
Orlcms may be put down the calumnies with which the Burgun- 
dian historians covered his name When Charles VI freed 
himself from the domination of his unc les the power of Mezn^res 
increased To this period of his life belong most of his writings 
Two devotional treatises, the Conlemplatw horae mortis ind the 
Soliloquium peccatori^, belong to t 386"1387 In 1389 he wrote 
his Songe du vied pHerin, an elaborate allegorical vovage in which 
he described the customs of Europe and the near East, and 
advocated peace with l^rigland and the pursuit of the Crusade 
His Oratio Iragedica, largely autobiographical, was written with 
similar aims In 1395 he addressed to Richard II of England an 
t pi sire pressing his marriage with Isabella of tiance The 
Crusade of 1396 inspired Mezi^rcs with no enthusiasm The 
disaster of Nicopolis on the 28th of September 1396 justified his 
fears and was the occasion of his last work, the tlpistre lanuntabU 
ei consolatoire^ in which he put forward once more the principles 
of his order as a remedy against future disasters Mezi^res died 
in Pans on the 29th of May 1403 

Some of his letters were printed m the Revue htstot ique (vol xlix ) 
the two dpi^tres just mentioned in Kervyn de lettenhovf s edition 
of hroissart's Chromque^; (vols xv and xvi ) The Songe du vernier 
or Somnium inrtdartt, written about 137O is sometimes attnbiited 
to him, blit without definite proofs 

See Antoim Bccqiut Galhcae ooele*sttnorum congregatioms 
monabtefja, fundattortes (1719) the Abb6 Jean Lebeuf s 

Mimoires in the Mimotves of the Academy of Inscriptions vols xvi 
and xvii (1752 and 1753) J Delaville Ic Roiilx 7 a France en Orient 
au xtv Stacie (i880-i8go) A Molinier, Manuel de btbltographie 
historique (1004), vol iv and especially the researches of N Jori?a, 
published in the BihhoMque di I icole de<t hautes dtudes, vol i lo (Pans 
1890), and the same wnterS Philippe de M^zihes et la rroi^ade 
au xtv sihle (1890) Jorga gives a list of his works and of the MSS 
in which they aic preserved, and inalyscs many of them On the 
^onge du vevgitv, see P Pans, in Mdmotres of the Academy of 
Inscriptions (1843), vol xv 

M^ZlfiRESy a town of northern Prance, capital of the 
department of Ardennes, 55 m N F of Reims by the Eastern 
railway Pop (1906), town, 7007 , commune, 9393 The 
town Itself, the streets of which are narrow and irregular, 
is situated on the neck of a pc ninsula formed bv a loop 
of the Meuse The river separates it from its suburb of 
Arches and the town of Charicville on the north and from 
the suburb of Picric on the south Adjoining Pierre is 
Mohon (pop 5874), with metallurgical works Ihe fortifi- 
cations of Mi^zi^res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886 Immediately to the 
east of the citadel runs a canal which provides nver-traffic with 
a short cut across the isthmus The parish church (i6th cent ) 
contains inscriptions commemorating the raising of the siege of 
M6zi^res in 1521 and the marriage of Charles IX with the 


daughter of the emperor Maximilian II (1570) The north and 
south portals, the Renaissance tower at the west end, and the lofty 
vaultings, are worthy of remark The church, which suffered 
severely in 1870-71, has since been restored Ihe prefecture 
and the hotel-de-viUe, whic h contains several interesting pictures 
relating to the history of the town, belong to the iSth century 
Mczieres is the seat of a prefect and of a court of issi/e, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, lailway-c arnages, <!yc 

Pounded in the 9th century , M^7i^rt s was at first only a strong 
hold belonging lo the bishops of Reims, whic h afterwards became 
the property of the counts of Rcthcl 1 hr town was increased 
by successive immigrations of the people of Licge, flying first 
fiom the emperor Otto, md afterwards from Charles the Bold, 
ami also by concessions from the counts of Rethcl Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by'' the C hevalier Btyard, to whom i st ituc was 
erected m 1893 The anniversary of the deliveram e is still 
observed y early on the 27th of September In 1815 the Germans 
were kept at bay for six weeks, and m 1871 the town only 
capitulated after a bombardment during which the greater pait 
of t was destroyed 

MEZOTlJR, a town of Hungary, m the county of Jasz- 
Nagykun Szolnok, 88 m SE of Budapest by lail Pop (1900), 
25^367 It possesses important pottc nes Large herds of c attle 
are reared on the communal lands, which arc productive also 
of wheat, rapesecd and maize Several well-attended fairs are 
held here annu illy 

MEZZANINE (It mezzano, P r entresol , Gcr /wtschengeschoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, 01 sometimes employee! to allow of the introduction 
ol two storeys equal togetlier in height to lofty rooms on the 
same floor 

MEZZOFANTI, GIUSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was born on the 17th of September 1774, 
at Bologna, and educated the rc He was 01 dained priest in 1797, 
and in the same year bee ame professor of Arabic in the univTrsitv, 
but shortly afterwards was deprned for refusing to take the 
oath of allcgianc e to the ( isalpine Republic In 1803 he was a p- 
pointc d assistant librarian of the institute of Bologna, and soon 
afterwards w^as reinstated as professor of oriental languages and 
of Greek Ihe chair was suppressed by the viceroy in 180S, but 
again rehabilitated on the restoration of Pius VII in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
piopaganda fide In 1833 he succeeded Angelo Mai is c hief keeper 
of the Vatican library , and m 1838 was made c ardinal and director 
of studies in the Congregation He died at Rome on the 15th of 
March 1849 IIis pcdiliar talent, comparable in many respects 
to that of the so-i ailed “ ealmlating boys,’’ was not combined 
with any exceptional measure of intellectual power, and pro 
duced nothing of permanent value It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated fimilics, besides having 
a less perfect acquaintance with m'lnv others 

See KusscU, Life of the Cardinal Mezzofanti (London, 1857), 
A Bcllesheim, Giuseppe (.ardinal Mezzofanti (Wurzburg, 1880) 

MEZZOTINT During the 19th century two revolutions 
occurred in the British art of mezzotinto engraving — “ la 
mani^re anglaise ” Ihe original defect of the method was the 
incapacity of the mezzotint ‘‘ burr on copper to yield as many 
fine impn ssions as other forms of engraving I o this defect was 
attributable the introduction, m 1823, of steel instead of the soft 
copper previously used — a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,’’ or com- 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint ” on copper 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis 
tinguishing charm of the mezzotints of the 17th and iSth cen- 
turies, was for a time lost, but a revival of pure mezzotint on 
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copper, beginning in 1880 — a return, in fact, to the mode in which 
the classics of the art were engraved in the time of Sir Joshua 
Reynolds — was made possible by the invention of steel-facing 
By this process engraved copper plates are electroplated with a 
film of steel, n newable v/hen worn m course of printing , and a 
mezzotint on copper, so protected, yields more fine impressions 
than if It had been engraved on steel, whilst the painter-like 
quality remains unimpaired 

In “ pure mezzotmt ’ the design is evolved from d uk to light 
entirely by scraping away more or less of the previously 1 iiJ 
“ ground the original ‘ burr " of winch is left untouched in the 
extreme darks and no acid etching or line-work is used in it at all 
The usual short descriptions of the method are uusleading l>ecause 
they fail to explain that it is the ground ’ and not the “ burr ' 
of it only which is scraped away in greater or smaller degree to 
produce the varymg tones of the design The necessity of realizing 
that there are two constituents of the ground the burr " and 
the indentations out of which the ' burr " is raised will be appre- 
ciated later The rocking tool with which the ground is lud 
somewhat resembles a carpenter 1s chisel but the blade is ^ in wide 
and only alxiut 2/ m long whilst the cutting edge, instead of being 
straight, IS curved in the segment of a circle One side of the blade 
IS deeply engraved with lines from edge to handle and the ridges 
which remain between these lines form teeth at the cutting edge 
when the unengraved side of the tool is bevelled as an ordinary 
chisel IS sharpened 

Ihe tools contain from 35 to 120 tc th to each inch of their 
width those with the most teeth producing grounds of the finest 
texture The operator rocks thd curved edge of the ♦^ool from side 
to side on the bare copper plate causing the tool to travel forward, 
whilst each tooth makes an indentation in the copper and threiws 
up a corresponding particle of metal which is called the burr " 
When the wnole plate has been so rocked across in 45 to tyo different 
directions so that no visible speck of the original bnght coppei 
surface remains unfretted by the teeth of the ^ rocking tool the 
' ground ' is termed full and is re uly for scraping the design 
The innumerable particles of copper forming the raised burr 
give to a 'full ground much the appearance of copper-coloured 
plush and a print from it taken before any sciapmg has been done 
on it looks not unlike a piece of black velvet The lights and 
semi tones of the design are produced by subsequent scriping and 
burnishing 

Assuming that a mezzotint is to be scraped from a lady s portrait 
by Sir Joshua Keynolds in which a piece of black clrapeiy crosse-> 
a white dress — the engraver begins to work on a previously laid 

ground " which would print uniformly black before sci aping 
commences In the extreme darks of the black drapery the raised 
" burr ' IS left untouched by the scraper ' — a two edged steel 
instrument resembling an ancient Roman sword bl ide m miniature 
but having a longer point Working from dark to light the 
engraver produces the varying tones of the folds of the black 
drapeiy by scrapmg the raised buir down more or less lower- 
ing it m fact so that it will not hold so much ink as where it is 
left untouched in the extremt liarks In the highest lights of the 
black drapery all the raised burr " will have been removed and 
the original surface of the plate reached but as yet the engraver 
has not produced any tone lighter than middle tint (although he 
has completely modelled up the black drapery) because the in- 
dentations out of which the burr was raised stdl remain in 
the plate and hold mk in printing In order to produce the inhnitc 
gradation of delicate tones in the white dress or in a sky the 
scraping is contmued the indentations being thus made shallower 
in the passages scraped, and therefore less capable of holding ink 
whilst they are oblitcrited almost entirely in the highest lights 
When the mezzotmt is hnished the black drapery will stand higher 
than the suifacc of the plate modelled m a relief composed of the 
raised burr whilst all the tones of the white dress, from middle 
tint to pure wluLc, will be so many actual dtpressions in the plate, 
the highest lights being the deepest 1 he speck of light in the eye 
for instance is a pit in the plate surrounded by 1 tract of more or 
less raistd " burr which provides the intense black of the pupil 
and the half- tints of the ins The difterence of surface levels is 
very appreciable where high lights impinge on strong darks but it 
exists in varying degree all over the plate and the greatest technical 
difficulty m pure mezzotint is to obtain adequate edge " and 
definition because the tendency is to remove too much ground *’ 
from the edges of adjacent darks m the course of the constant 
scrapings necessary to smooth and polish the depressed lights 

In pnntmg a mezzotint a non nuid ink is thoroughly worked 
into every part of the plate and the superfluities are wiped off again, 
leaving as much ink as possible in the daiks the raised 'burr'* 
If the lx)ttom of the small lights is not quite smooth the mk sticks 
m the roughness and they print dark instead of light, or the printer 
has to wipe so hard to get the mk out of the depressed lights that 
ho removes too much from the raised darks In either case loss 
of definition and contrast of effect results This inherent difficulty 
of scrapmg to a sharp edge caused the use of the ' mixed " methods. 


in which the details were sharpened by outlining them with stipple 
or line etching 

Mezzotmt is the best form of engraving for completeness of repre 
mentation but etching is better adapted for sketching from nature 
or for the expression of any fleeting idea The two arts have 
distmct uses and limitations The art function of true etching as 
practised by Rembrandt lies in economy of expressive line to 
suggest the artist s meanmg and that of mezzotint m completion 
of tonality to explain it Artistic suggestion which is not inherent 
in the solid tones of mezzotint, has to be imparted to the work 
entirely by the free play of the " scraper ' on the ground ” 
much as the painter attains it on canvas with the brush 

The first reputed mezzotint was produced it Amsterdam m 
1643 by Ludwig von Siegen, an officer in the service of the Land 
grave of Hesse and an amateur artist, but the work 
was a direct drawing on copper with an mstrument of " story 
comparative precision resembling the roulette rather than a mezzo 
tint, ground laid with the rocking tool and scraped from dark to 
light m the present manner of the art Siegen's innovation was led 
up to by the previous stipple-work of Giulio Campagnola and 
Janus Lutma, the loulette appears to have been used before his 
tune, and though he shared in the evolution of the rocking tool, 
he was not the sole inventor of it The earliest woiks referalile to 
the method at the print room of the British Museum afford evi- 
dence though inconclusive that Prince Rupert to whom Siegen 
showed his mode of work in 1654 and possibly also their common 
fiiend 111 Caspai vuri Fursteiibciger and Ruperts assistant, 
Vallerant Vail Ian t were inoic or less concerned m the gradual 
development of mezzotint engraving The rocking- tool was appa 
rcntly improved by Abiahim Blooleling a Dutch painter and 
engraver of fine portnit mezzotmts, who worked m Holland and 
in England ilxiut the year 1O80 

Rupert brought the new ait over to England at the Restoration 
and the ixirtrait of Charles II d^ted 1669 by William Sheiwin 
ihe fust English inezzotinter bears the engraver s acknowledgment 
oi his indebtedness to Rupert lor the secrets of the method Mezzo 
tint continued to be practised foi a while on the Continent but the 
successors of Sherwin in England so excelled in it that it t irly 
acquired abroad the title of 1 1 mani^re Anglaise and has since 
become an exclusively British art Though used lor transcribing 
the subject-pictures of the great Italian masters and of Rembrandt, 
Vandyck and Rubens almost every kind of subject being later 
engraved in it the staple production m mezzotint has alvviys been 
the portrait Until the middle of the i8th century the tools con- 
tinued somewhat archaic c lusing in the punts an appearance of 
wirp and woof like that of ill wovin matciial whicli detneted 
from reality of repusentation The co irscncss and unequal depth 
of the grounds ^ oflered so much icsistancc to freedom of cxecu 
tion with the scrapci that though the eaily engravers were 
quite as good artists as their siiccessois painter like touch was not 
conspicuous in the woi k until M Ardell and the interpreters of 
Sir Joshua Reynolds had imjiroved the tools and technique 

Except for the collector therefore the chief atti action in the 
prints of F Place and Luttrell Beckett and Williams and later 
those of John Simon John Smith and John Faber jun who were 
the principal exponents of mezzotint in the last years of the seven 
teenth and first half of the eighteenth centuries lies in their long 
scries of portruts after Vandyck Lely Kncller and the Dutch 
painters tlicn practising in England rcpiesentmg such interesting 
pcisonages as C hides 11 and Nell Gwyiiii Addison and Pope 
Congreve ind Wycherley Locke and the great duke of Marlborough 

The classics of mezzotint engraving are to be found amongst the 
best plates after Sir Joshua Reynolds by James M Ardell J R 
Smith and Valentine Green the Watsons Dickinson Fisher, 
Dixon and some others who worked during the last half of the 
1 8th century The brushwork of Reynolds was more in harmony 
with the mezzotint method than the slighter painting technique of 
Gainsborough and Romney who were much less frequently en- 
graved perhaps because it is the highest tecmical difficulty in 
mezzotint to render the sharp edges of a sketen For this reason 
a typical Gainsborough was never successfully engraved in the 
method Though professional publishers and pnntcis existed at 
this time and earlier the word cxcudit " on an old print, implying 
published not ‘ engraved " the authors of the Sir Joshua " 
mezzotints in most cases printed published and sold their own 
works and pure mezzotmt, unmixed with etching was almost 
exclusively the method they employed Mezzotints were occasion- 
ally printed in colours notably those engraved later after George 
Morland the primary object being to conceal the worn out condition 
of the plates 

The departure from pure mezzotint and temporary decay of the 
art began when, towards the end of the i8th century, Richard 
Earlom, otherwise a fine artist in the traditional method, notably 
m translations of Vandyck •and Wright of Derby began to outline 
the details of his plates with stipple etchmg in order to avoid the 
labour and difficulty of scraping them to a shaip edge, using the 
ground alone Earlom, however, did not destroy the mystery 
of the rich velvety darks by etching into them A demand then 
arose for larger editions than the soft copper plates would yield, and 
the engravers attempted to meet it by combining mezzotmt with 
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iJObitive line-etching throughout the work, thus shortening the 
labour of scraping the details, and fortifying the darks with hues 
sunk below the surface of the plate The haimony of line and tone 
in some of the prints in this style by S W Reynolds and Charles 
Turner, after Sir Joshua, Hoppner and their contemporaries, was 
more convincing than the later mixed style of Samuel Cousins, 
because theie was a certain aitistic significance in the etched line 
itself apart from the mezzotint tone, but every touch of line in a 
mezzotint does something to destroy the painter like quality, and 
a decadence was m progress 

Ihe same mixed method on copper was used by J W M lurncr 
in his Ltber ^tudiorum series of landscape plates his object being 
to rival the pen and wash drawings of Claude's Ltber Viritatis 
lurner, however, was not so practised in etching or mezzotint as 
the engravers before mentioned, and the etched foundation of the 
Ltber plates was too strong for the mezzotint tone, destroying the 
breadth of the light, the richness of the darks, and the artistic 
* keeping ' of the whole efftet It is the grand design of Turner 
reflected in the plates, rather than any quality of mc/zotmt or 
etching m them, which appeals to the artist and the connoisseur 
Perhaps the greatest success m harmonizing line and tone in one 
plate was achieved by David Lucas in his I nghsh L and^^cape " 
senes of mezzotint after John Constable, in which he sharpened 
his details with the roulette, or with a slight line put in with the point 
of the scraper as scraping proceeded, retaining the pure burr in 
hir darks Lucas, like Samuel Cousins and his contemporaries, 
was handicapped by being compelled to woik on the steel plates 
introduced in 1823, and tnis was the cause of the chief defect of 
his plates, the excessive opposition of black and white The warm 
general tone which assisted the picturesqueiiess of the iBthetntury 
mezzotints was lost by the use of steel, because the ink did not cling 
to it as it does to the more poious copper Steel being hauler than 
copper, the rocking tool penetrated less dccplv, raising less burr," 
and the consequent loss of force in the d irks necessitated the 
scraping up of the lights to a higher ki y to force contrast of effect, 
which was also enhanced by the use of very white paper and a 
coarse black ink It was soon found that the unfortified burr," 
e\en on steel, would not yield the constantly increasing numbers of 
impressions demanded Ihe libour of scraping sharp lights was 
greatly enhanced, and though some pure mezzotints were cngrived 
on steel, painter like touch was practically unatt unable on it, and 
the general effect vas cold and uninteresting 

Ihe early work of Samuel Cousins after Lawrence in the com 
paratively pure method, uul the final development of the mixed 
style on steel in his later plates after Reynolds, Millais and land 
ster ire referred to in the article on Samuel Cousins 

For marly forty ycais puic mezzotint ceased to be piaetiscd 
altogether, and the revival of it, which began in 1880, was led up 
to by the invention of steel fieing The competition of jihoto- 
gravure, which steel facing made a commercial possibility, for a 
timt checked the new movement, but a photogravure, despite a mere 
suiface ri semblance to a mezzotint, is a photograph manipulated to 
imitate in engraving, entirely devoid of artistic individuality In 
1898 for the fii'it time a Society ot Mezzotint Engravers was formed 
to foster the art 

Authorities Briltbh Mezzohnto PortraiU^ by John Challoner 
Smith (I ondon, 1878), a standard book of reference, contains a long 
list of others at p xiv , pt 1 See also Lecturer on Etchtng and 
Mezzotint by Hubert von Herkomcr, R A (London, 1890), the most 
useful work on the technique Ltchtng, Engraving and other Methods 
of Priniing Pictures, by H W Singer and William Strang (London, 
1897) On the Making of Ltehtnge, by Frank Short (London, 1898), 
containing a slight reference to mezzotint technique Aii of En 
graving^ by T H Fielding (London, 1854) Alficd Whitman, 
Masters of Mezzotint (I ondon, 1898), Valentine Green (1902), 
Samuel William Reynolds (1903), Samuel Cousins (1904), Charles 
Turner (1907) Goidon Gordain, James McArdell (190^), Thomas 
Watson, James H atson, Elizabeth Judkms (1904) W G Rawlinson, 
Turners Liber Studiorum, a Description and a Catalogue (2nd ed , 
1906), F Wedmore's eat ilogue 01 the David Lucas mezzotints 
A little anonymous book, A History of the Art of Engraving tn 
MezzotintOy from Tts Origin to the Present Times |by Dr James 
Chelsum] (Winchester, 1786), is of considerable interest Works on 
the technique are somewhat elementary, and no complete history of 
the art exists (G P R ) 

MFUMBIRO) or Kirunga, general names for a chain of 
volcanic mountains extending across the Central African, or 
Albertine, nft-valley immediately north of Lake Kivu The 
range, the ret>ult of recent geological changes, com- 

pletely blocks the vafley at this point forming a divide between 
the rivers flowing north to the Nile and the waters of Lake Kivu, 
connected through Tanganyika with the Congo system The 
chain consists of two groups of mountains, surrounded by a vast 
lava field The western group lies directly north of Lake Kivu, 
and contains two active volcanoes, Kjrunga-cha-gongo, the 
nearest to the lake (11,194 ft high), and Kirunga-namlagira 
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(9711 ft ), some 10 m further north The eastern group contains 
several higher peaks- some rising to necdlc-like points, others 
being truncated cones The most lofty, Karissimbi (14,683 ft ), 
lies in 29° 27' 2 q" E , 30' 20" S Mikeno, a few miles nortlx 

and west of Karissimbi, is 14,385 ft high Ihe must easterly 
of the peaks, Muhavuru (13,562 ft ), in 29° 40' 30" E , 1° 23' S , 
lb an isolated sugarloaf-shapcd mass with a crater filled with 
water on its summit Ihis is the mountain to which the names 
Mfumbiro and Kirunga were originally applied Some 6 m west 
and a little north of Muhavuru is Sabyino (Sabinjo), x 1,881 ft 
high The eastern peaks arc snowclad for a part of the year 
Noith of these high mountains is a district, extending towards 
Albert Edward Nyanza, containing hundreds of low peaks and 
extinct vole anoes It is to this region that the name Umfumbira 
or Mfumbiro is said properly to belong 

Mfumbiio, te Muhavuru, was first seen by a white man in 
1861, J II Speke, m his journey to discover the source of the 
Nile, obtaining a distant view of the cone, which was also seen 
by H M Stanley in 1876 By it'> Baganda name of Mfumbiro 
(cook-house mountains) it figured on the maps somewhat east 
of Its true position, first ascertained by Franz Stuhlmann in 
1891 In 1894 Count von GoUen travelled through the volcanic 
region, and th( range was subsequently explored b\ E S Grogan, 
Major St Hill Gibbons, Captain Hirrmann, Dr R Kandt and 
others, the principal heights being determined in 1903 In 
1907 1908 the range was geologiially and topographu ally 
examined by the duke of Mecklenbcrg’s expedition By the 
Anglo-German agreement of the ist of July 1890 “ Mount 
Mfumbiro ” was included in the British sphere in East 
Africa 

See Captain Herrmann, Vulkangebiet des zenlralafnkaiuschen 
Grabens,' in Mitteil 1 1 oisch u Gelehrten a d deutschen Schutz 
gebieten, vol xvii (Berlin, iQoj) and Adolf Fricdcnch, duke of 
Mecklenberg I ns J nnerste Afrtka (Leipzig 1909), both give maps 

MHOW) a town of Cintial India, with British militaiy canton- 
ment, within the native state of Indore, on the Malwa branch of 
the Rajputana railway, 13 m S of Indore Pop (1901), 36,039 
It IS the headquarters of the 5th division of the southern army, 
and one of the chief military stations of India There are two 
high schools, a Zoroastrian and a Canadian mission, the Dorabji 
Pcstonji dispcnsan , and igaol 

MIAGAO) a town on the southern (oast of the province of 
Iloilo, island of Panay, Philippine Islands, about 25 m W S W 
of the town of Iloilo, the capital Pop (1903), 20,656 in the 
same year the neighbouring town of San Joaquin (pop 1903, 
14,333) me orporated with Miagao It has a cool ami health- 
ful climate The neighbouring country is hilly and sterile, but 
produces sibucao in considerable quantities The weaving of 
fabrics of abacA {Musa iextths), or Manila hemp, and pineapple 
fibre IS the most important local industiy The language is 
Panay -Visay an 

MIALL) EDWARD (1809-1881), English Nonconformist 
divine and journalist, was bom at Portsmouth on the 8th of 
May 1809 He was Congregational minister at Ware (1831) and 
Leicester (1834), and in 1841 founded the Nonconformist, a 
weekly newsptper in which he advocated the cause of Dis 
establishment Miall saw that if the programme of Noncon- 
formity was to be carried through it must have more effective 
representation in Parliament One of the firstfruits of his work 
was the entrance of John Bright into parliamentary life, and by 
1852 forty Dissenters were members of the House of Commons 
Ihis was due largely to the efforts of the Anti-State Church 
Association, afterwards known as the Liberation Society, which 
Miall had founded in 1844 The long fight foi the abolition of 
compulsory church-rates was finally successful in 1868, and then 
m 1870 Miall was prominent m the discussions aroused by the 
Education Bill He w«as at this time M P for Bradford (1869- 
1874), having previously (1852-1867) sat for Rochdale In x$74 
he retired from public life, and received from his admirers a 
pres,ent of ten thousand guineas He died at Sevenoaks on the 
29th of April i88t 
See the Life, by A Miall (1884) 


XVIII 12 



MIAMI— MIAOULIS 


354 

MlAMIt a nty and the <ounty-^eat of Dade (Ounty, Florida, 
USA, m the S E part of the state^ on the N bank of 
the Miami river and on Bisrayne Bay Pop (1900), 1681, 
(1910, US census), 4571 It is served by the Florida Fast 
Coast railway and by lines of coastwise steamships, and is the 
point of departure of the P & O steamships for Nassau and 
Havana Miami is the centre of a farming country in whuh 
citrus fruits, espe( lally grape-fruit, pineapples and winter 
vegetables are raised for northern markets Ihere is excellent 
rod-fishing , Spanish and king mackerel and blue-fish are shipped 
from Miami m large quantities, and in Biscayne Bay there 
are important sponge fisheries An alligator “ farm and the 
Subtropical Laboratory of the U S government are points of 
interest In the city is hort Dallas (now abandoned), where 
American troops were quartered during the Seminole War, and 
Miami is still the trading point of the Seminole Indians, being 
immediately south ot the Everglades, their home In 1909 a 
project was on foot to cut a channel from Miami to Lake Okecho- 
bee and from the other side of that lake west to the Gulf at Fort 
Myers, thus providing an inland waterway and draining much 
swampy but fertile land In 1896 there were only two dwellings 
and one storehouse within the present corporate limits, but m 
that year the place was ( hosen as the southern terminal of the 
Florida East Coast railway, which was afterwards extended 
towards Key West Soon afterwards Henry M Flagler (b 1830), 
the owner of the railway, began the constru( tion of the magni- 
fiient Royal Palm Hotel, and Miami became a popular winter 
resort 1 hen came the development of commerce by the improve- 
ment of the harbour, by donations from Mr Flagler and grants 
by the United States government 

MIAMI, a tribe of North- Ameru an Indians of Algonquian 
stock The English called them Twightweei^j a corruption of the 
native name, which meant the cry of the crane They 
were first found in south-eastern Wisconsin, and m 1764 num 
bered about 1750* Their civilization was advanced and the v 
lived m stockaded towns They took part m Pontiac’s con- 
spiracy in 1764 and in the American War of Independence and 
American War of 1812 they fought on the English side At the 
close of this war they were greatly reduced in numbers A 
few Miami still live on a reservation in Oklahoma and in 
Wabash ( ount> , Ind ana 

MIANTONOMO ( ? -1643), chief of the Narraganset tnbe of 
North American Indians, nephew of their grind sachem, Cino- 
nicus (d 1647) He seems to have been friendl} tothePnglish 
colonists of Massachusetts and Connecticut, though he was 
accused of being treacherous In 1636, when under suspicion, 
he went to Boston to prove his loyalty to the colonists In the 
following year he permitted John Mason to lead his Connecticut 
expedition against the Pequot Indians through the Narrag inset 
country, and in 1638 he signed for the Narraganset the tripartite 
treaty I'letween that tribe, the Connecticut colonists and the 
Mohegan Indians, which provided for a perpetual ptac e between 
the parties, and he agreed to take under his jurisdu tion eighty 
of the two hundred troublesome Pequot In 1643 a quarrel 
broke out between the Mohegan and the Narraganset, and Mian- 
tonomo led his warriors against those of Uncas, the Mohegan 
sachem He was defeated and captured at what is now Norwich, 
Conn , was turned over to the Connectiait authorities, and 
was later tried at Boston by the commissioners of the United 
Colonies of New England A committee of five clergymen, to 
whom his case was referred, recommended that he be executed, 
and the commissioners accordingly sentenced him to death and 
chose Uncas as his executioner Miantonomo, who was kept m 
Ignorance of this sentence, was taken to the scene of his defeat 
and was there tomahawked in cold blood by Wawequa, the 
brother of Uncas There is a monument to Miantonomo m 
Sachem% Park, Norwich, Conn 

MlANWALl, a town and district of India m the Multan division 
of the Punjab The town is situated on the left bank of the 
Indus, 655 ft above sea-level Pop (1901), 3591 The district 
wa^ formed in 1901, after the creation of the North-West 
frontier Province, out of the Cis-Indus portions of Bannu and 


Dera Ismail Khm districts Area, 7816 sq m Pop (1901), 
424,588, showing an increase of 6 i % in the decade About 
three-quarters of the district lies to the east of the Indus Along 
the river is a low fertile tract, liable to floods The remaining 
upland, known as the Thai, is barren and sandy, cultivable only 
where irrigation is possible In the north-east the district 
me ludes tlie western flank of the Salt Range The part of the 
district west of the Indus is a level and fairly fertile plain, 
enclosed by the Chichali and Maidani hills Ihe chief agricul- 
tural products are wheat and other grains and oil-seeds Hides 
and wool are ilso exported, together with small quantities of alum 
(abundant m the Salt R^mge), salt (from the halt and Maidani 
ranges), and c oal of poor quality, which is found at several 
points Petroleum has been discovered fhe district is servexi 
by the Multan-Rawalpindi line of the North-Western railway 

MIAOTSZE, or Miauise, one of the aboriginal tribes of southern 
China At one time they occupied a considerable piortion of the 
fertile lands whic h now form the central province of the empire, 
but as the Chinese advanced southwards they were driven into 
the mountain distric Is of the provinces of Yunnan, Kwei-chow, 
Kwang-si and Kwang-tung, where they are found at the present 
day As early as the reign of King Suan (about 800 b c ) we read 
of an expedition havmg been sent to drive them out of Hu-nan 
I he last important campaign against them was undertaken by 
the emperor K’len-lung, who, having completely subjugated tlie 
Eleuths, attac ked the Miaotsze, wiio suffered a c rushing defeat, 
and were compelled to purchase peace by si\ earing allegiance to 
their conquerors They still maintun a semi-independence in 
their mountain-homes, but are a decaying race, gradually giving 
way before the Chinese They are allowed to govern themselves 
on their own patriarchal system Hie Miaotsze of both sexes 
are shorter and darker-complexioned than the Chinese, their 
faces are rounder and their features sharper 

Sqq Sketches of the Miau-tsze, by t C Bridgman J Edkms, 

Ihe Mtautst Tribes^ thtir History, and Qu-imt Customs in Kwci 
chow,’ Cornhill Magazine (Jan 1872) Playfur, The Maotzu of 
Kwet-chow and Yunnan ^London, 1877) A K Colquhoun, Across 
ChrvsS (1883) 

MIAOULIS, ANDREAS VOKOS or Bokos (1768-1835), Greek 
admiral and politician, w'as born in Negropont The surname 
Miacmlis, which was added to his family name of Yokes, or Bokos, 
IS said to be denved from the 1 urkish word miaoul, a felucca He 
b( tiled in the island of Hydra on the east of the Morea, and when 
the Greek War of Independence began was known among his 
fellow -townsmen as a trader in corn who had gained wealth, 
and who made a popular use of his money He had bc*en a 
merchxnt captain, and was chosen to lead the na\al forces of the 
islands when they rose against the government of the sultan 
The islanders had enjoyed some measure of exemption from the 
worst excesses of the Turkish officials, but suffered severely from 
the conscription raised to man the 1 urkish ships, and though 
they seemed to be peculiarly open to attack by the sultan’s 
forces fiom the sea, they took an early and active part m the 
rising As early as 1822 Miaoiilis was appointed navarch, or ad- 
miral, of the swarm of small vessels which formed the insurgent 
fleet He commanded the expedition sent to take revenge for 
the massacre of Chio (see Kanaris) in the same year He con- 
tinued to be the naval c hief of the Greeks till Lord Dundonald 
entered their service in 1827, when he retired in order to leave the 
English officer free to act as commander In the interval he had 
had the general direction of the naval side of the Greek struggle 
for freedom He had a share in the successful relief of the first 
siege of Missolonghi in December 1822 and January 1823 In 
1824, after the conquest of Psara by the Turks, he commanded 
the Greek forces which prevented the further progress of the 
sultan’s fleet, though at the cost of the lots of many fire-ships 
and men to themselves But m the samti^^year he was unable 
to prevent the Egyptian fbrees from occupying Navanno, though 
he harassed them with some success During 1825 he succeeded 
in carrying stores and reinforcements into Missolonghi, when it 
was besieged for the second time, though he could not avert its 
fall HiS efforts to interrupt the sea communications of the 
Egyptian forces failed, owing to the enormous disproportion of 
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the tw 0 squadrons m the siep^e and strength of the ships As the 
war went on the naval power of the Greeks diminished^ partly 
owing to the penury of their treasury, and partly to the growth of 
piracy m the gtneral anarchy of the Eastern Mediterranean 
When Miaoulis retired to make room for Dundonald the conduct 
of the struggle had really passed into the hands of the powers 
When independence had been obtained, Miaoulis in Iiis old age 
w lb entangled m the civil conflicts of his countr) , as an opponent 
of Capodistnas and the Russian party He had to employ his 
skill in the employment of fireships against \hem at Poros in 1831 
He was one of the deputation sent to invite King Otho to accept 
the crown of Greece, and was made rear-admiral and then vice- 
admiral by him He died on the 24th of June 1835 Athens 
MICA, a group of widely distributed rock-forming mmerals, 
some of which have important commercial applications Ihe 
pnncipal members of the group arc muscovite, biotite, phlogo- 
pitc and Jepidohte {qv) The name mica is probably derived 
Irom the Latin mtenre, to shine, to glitter, the German woid 
glimmer has the same meaning Ihe mineral was probably 
included with selenite under Pliny tcim lapis specidans 
Mtneralogtcal Characters micas are characterized by a 
\ cry easy cleavage in a single direction and by the high degree of 
flexibility, clastic ity and toughness of the extremely thin cleav- 
age flakes 1 hey all crystallize in the raonochnic systc m, often, 
however, in forms closely resembling those of the rhombohedral 
or orthorhombic systems Crystals have usuall) the form of 
hexagonal or rhomb-shaped scales, plates or prisms, with plane 
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angles of 60"^ and 120®, and, with the exception of the basal 
planes, arc only rarely bounded by smooth and well-defined 
faces The crystal represented in hg i is bounded by the basil 
pinacoid c (001) parallel to which is the perfect cleavage, the 
chnopmacoid b (010) p irallcl to the plane of s> mmetry, and the 
pyramids m (221) incl o (112) ihe angles between these pyra- 
mids ind the basal plane are 85 and 73® respectively Ihe 
prism (110) at 90® from the basal plane is not developed as a 
crystal face, but is a pilane of twinmng, the two individuals of 
the twin being united parallel to the basal plane (fig 2) The 
different species of mica have very ncirly the same forms and 
mtcrfacial angles, and they not infrequently occur mtergrown 
together in paiallel position The best developed crystals are 
those of Versa vian biotite 

When a ckavage flake of mic i is struck a sharp blow with a 
blunt needle point a six-i-ayed star of cracks or pcicussion figure ' 
IS developed the rays intcisect at ancles of approximately 60*’, 
ind tht pair most prominently developed aie parallel to the plane 
of symmetry of the crystal A similar six-rayed system of cracks, 
bisecting the angles between the ravs of the previous set is pro 
duced when a blunt punch is gradually pressed against a sheet of 
mica, this is known as the pressure figure 1 hese cracks coincide 
with plants of easy separation or of gliding in the crystal they are 
especially useful in helping to determine the crystallographic onen- 
tation of a cleavage flake of mica when crystal faces are absent 
Sheets of mica which have been subjected to earth movements are 
frequently cracked and ridged parallel to these directions, and are 
then \alueltss for economic puiposes 

In their optical characters the micas exhibit considerable varia 
tions The indices of refraction are not high, the mean index being 
about I 58*1 60, but the double refraction is very strong fo 04-0 03) 
and IS negative in sign The angle between the optic axes vanes 
from 70®~50° in muscovite and lepidohte to in biotite and 

phlogopite, the latter are thus frequently practically uniaxial The 
acute bisectiix of the optic axes never deviates from the normal 
to the basal plane by more tlian a degree or two, hence a cleavage 
flake of mica will always show an optic figure in convergent light 
when placed on the stage of a polarizing microscope The plane of 
the optic axes may be either perpendicular or parallel to the plane 
of symmetry of the crystal, and according to its piosition two classes 
of mica are distinguished To the first class, with the optic axial 
plane perpendicular to the plane of symmetry, belong muscovite, 
lepidolite, paragomte, and a rare variety of biotite called anomite, 
the second class includes zinnwalditc, phlogopite, lepidomelane and 


most biotitcs Dark coloured micas are strongly pleochroic Ac 
curate determinations of the optical orientation, as well as the 
symmetry of the etching figures on the cle iv ige planes, seem to 
suggest that the micas, except mtjscovite, may be inorthic rather 
than monoclimc m crystallization 

The different kinds of mica vary from perfectly colourless and 
transparent — as in muscovite— through shades of yellow, green, 
red and brown to black and opaque — as in lepidomelane, the 
former have a pearly lustre and the latter a submetallic lustre 
on the (leavage surfaces Sheets of mica ver> often show 
coloured rings and bands (Newton’s rings), due to the interferes e 
of light at the surfaces of internal cleavage cracks The spec 
grav varies between 2 7 and 3 i in the diffen nt species The 
hardness is 2-3, smooth cleavage surfaces can be just scratched 
with the finger-nail The mu as are bad conductors of heat and 
electricity, and it is on these properties that many of their 
technical applications depend 

Inclusions of other minerals arc frequently to be observed m 
mica Flattened crystaL of garnet films of quartz, and needles of 
tourmaline aic not uncommon Cleavage sWels are frequently 
I disfigured and rendered of little value by blown, red or black spots 
I and stains, often with i deiidiitic arrangement of iron oxides 
! Minute acicular inclusions, probably of rutile, arranged parallel to 
I the rays of the percussion figure, give rise to the phenomenon of 

astensm " in some micas, partocularly phlogojiite a candle-flame 
or spot of light viewed thiough a cleavage ^hcct of such mica 
appears as i si\ ra) cd star 

Chemical Composition — The micas are extremely complex 
and variable m composition They arc silicates, usually ortho- 
sihcates, of aluminium together with alkalis (potassium, sodium, 
lithium, rarely rubidium and caesium), basic hydrogen, and, m 
some species magnesium, ferrous and ferric iron, rarclv 
chromium, manganese and barium Fluorine is also often an 
essential constituent, and titanium is sometimes present 

Ihe composition of the several spc»cies of mica is given by the 
following loimulae, some of which au only appioximate It will 
be seen that they may be divided into two groups— alkali micas 
(potash nnci, Ac ) and feiTomagncsian micas — which correspond 
roughly with the division into light and dark micas 

Muscovite \h(Si04)T 

Paragomte H Na A\^{SiO^)^ 

Ltpidohle KL][A 1 ( 01 T hiJAHSiOg)^ 

Zinrwalditc (K,Li)g[Al(OH,F)2jreALSi O,* 

Biotite (H.Iv)o(Mk Fe),(Al,Fc)2(SiOJ, 

PhlogopitL [H,K,tMgF)] Mg,Al(Si04)3 

The water which is present in muscovitt to the extent of 4 to 0 %, 
and rather less m the other sperus, is expt llcnl only at a high tempera- 
ture it IS thi reforc water of constitution, existing as basic hydrogen 
or as hydioxyl replacing fluorine 

Roseoclile is a mica in whicli the aluminium is largely replaced 
by vanidium (V^O^, 30 %) it occurs as brownish green scaly iggrc 
gates intimately associated with gold m California, Colorado and 
Western Australia 

Vinous attempts luavc been made to expl un the vanitions m 
composition of the micas G 1 sehermak, in 1878, legarded tliem 
as isomorphous mixtures of the following fundamental molecules 
II_,KAL(Si 04) ,, eonespondmg with muscovite Mg^jSipjo, a hypo- 
thetical polyirur of olivine, and H4Si^O,2, a hypothetical silicic 
acid h W Clarke (1889-1893) supposts them to be substitution 
derivatives of normal aluminium orthosilicatc A]4(Si04),, m which 
part of the alunumum is rciilaced by alkalis, magnesium, iron and 
the univalent groups (MgF), (A 1 F),(A 10 ), (MgOH) an excess of 
silica IS exjfl lined by the isomorphous rcplaccmi nt of 1148104 bv the 
acid H4Si,fi^ 

Artificially fonned crystals of the various species of mica have 
been observed m furnaci sligs and in silicite lusions 

Occurrence — Mica occurs as a primary and essential con- 
stituent of Igneous rocks of almost all kinds, it is also a common 
product of iteration of many mineral silicates, both by weather- 
ing and by contact- and dynamo-metamorphic processes In 
sedimentary rocks it occurs as detntal material 

Muscovite and biotite are commonly found m siliceous rocks, 
whilst phlogopite is characteristic of calcareous rocks The best 
crystaDizcd specimens of any mica are afforded by the small brilliant 
crystals of biotite, which encrust cavities in the limestone blocks 
ejected from klonte Somma, Vesuvius Large sheets of muscovite 
such as are of commercial value, are found only m the very coarsely 
crystallized pegmatite veins traversing granite, gneiss or mica- 
schist These veins consist of feldspar, quartz and mica, often with 
smaller amounts of other crystalhzed minerals, such as tourmaline, 
beryl and garnet, they are worked for mica in India, the United 
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States (South Dakota, Colorado and Alabama), and Brazil (Goyaz 
Bahia and Minas Geraes) Ihe commercially valuable micas of 
Canada ind Ceylon arc mainly phlogopite {q v ), which has a rather 
different mode of occurrence The mica mined in India is practically 
all muscovite The principal minmg districts are those of Hazan- 
bagh m Bengal and Nellore in Madras, in the former district the 
mica has usually a ruby tint, whilst in the latter it is more often 
greenish In the Inikurti mine, Nellore, “ books ’ of mica measur- 
ing 10 ft across, and up to 15 ft acioss the folia have been found, 
and rectangular sheets measuring 30 by 2 4 in and free from cracks 
and flaws have frequently been obtained 

Uses — On account of its transparency and its resistance to 
fire and sudden changes of temperature, mica has been much 
used for the windows of stoves and lanterns, for the peep-holes of 
furnaces, and the chimneys of lamps and gas-burners At one 
time It was used for window panes of houses and the port-holes 
of Russian men-of-war, being commonly known as “ Musiovy 
glass ” Spangles of rnic a are much used for decorative purposes 
of various kinds, and the mineral was formerly know a as 
Manae (Ger , Frauenglas) because of its use for decorating 
statues of the Virgin The lapis specular ts of Pliny, scattered 
over the Circus Maximus to prodiue a shining whiteness, was 
probably mica I-a,rge quantities of ground mica are used in the 
manufacture of wall-paper, and to produce a frosted effect on 
toys, stage scenery, Powdered mica is also used in the manu- 
facture of paints and paper, as a lubru ant, and as an alisorbent 
of nitro-glyccrine and disinfectants Sheets of mica are used 
as a surface for painting, especially in India, for lantern slides, 
for carrying photographic films, as a protective covering for 
pictures and historical documents, for mounting soft and collap- 
sible natural history specimens preserved in spirit, for the vanes 
of anemometers, mirrors of delicate physical instruments, for 
various optical and many other purposes Being a bad conductor 
of heat it IS used for the packing and jackets of boilers and 
steam-pipes Other applications depend on the strength of its 
resistance to acids 

Ihe most extensive application of mica at the present clay 
IS for electrual purposes Being a bad condiutorof electricity 
It IS of value as an insulator, and the smuotb flexible sheets are 
much used in the construction of armatures of dynamos and in 
other electrical machinery For various purposes a manufactured 
material known as “ micanite ’ or “ niuanite cloth’’ is much 
used, this consists of small sheets of mica cemented with shellac 
or other insulating cement on c loth or paper 

Muscovite and phlogopite are practically the only species used 
commercially, the former being the more common Phlogopite 
IS rarely found as colourless transparent sheets and is therefore 
almost exclusively used for electrical purposes Many other 
uses of mica might be mentioned Ihe potassium it contains 
1 enclers it of value as a manure The spec les lepidolite is largely 
used for the rnaniifac ture of lithium and rubidium salts 

Mining, Preparation and V alue ~'^hc 3 . mining is an industry 
of considerable importance, especially in India, but here the 
methods of mining are \ery primitive and wasteful In working 
downwards in open quarries and in tortuous shafts and passages 
much of the mica is damaged, and a large amount of labour is 
expended in hauling waste material to the surface Since the 
mineral occurs in definite veins, a more satisfactory and economi- 
cal method of working would be that adopted in metalliferous 
mines, with a vertical shaft, cross-cuts, and levels running along 
the stiike of the \ein the mica could then be extracted by 
overhead stopping, and the waste material used for filling up the 
worked-out excavations 

In dressing mica the “ books ” are split along the cleavage into 
sheets of the required thickness, and the sheets trimmed into 
rectangles with a sharp knife, shears or guillotine, stained and 
damaged portions being rejected The dressed sheets are sorted 
according to size, transparency, colour and freedom from spots or 
stains Scrap mica is ground to powder or used in the manu- 
facture of micanite 

The price of mu a vanes very considerably according to the 
size, transparency and quality of the sheets An average price 
for cut sheets of all sizes is about 4s per lb, but for large sheets 
It may be as high as 54s per lb 


Keferfnces — For the minoralogical characters see the text 
books of ] D Dana and C Hintze, for economic questions, tht 
following T H Holland, The Mica Deposits of India Memoirs 
of the Geological Survey of India (1902), xxxiv 11-121, G P 
Merrill, The Non Metallic Minerals (New York, 1904), pp 163- 
180, The Mining and Preparation of Mica for Commercial 
Purposes," BullHin of the Imperial Institute (London, 1904), ii 
278 291, F Cirkel, ‘Mica its Occurrence, Exploitation and 
Uses " (Canadian Deph of the Interior, Mines Branch, Ottawa, 
1905, 148 pp) (L J S) 

MICAH in the Bible, the name prefixed to the sixth 

in order of the books of the minor prophets ^ He was a con- 
temporary and fellow^- worker of Isaiah The name in various 
modifications — Mudidhu, MicdMu, Micdidh—]s common in 
the Old Testament, expressing as it does a fundamental point of 
Hebrew faith Who is like Yahweh ? It was also borne among 
others by the Danite whose history is given in Judges xvii seq 
(see separate article), by the prophet who opposed Ahab’s 
expedition to Ramoth-Gilcad (i Kings xxii ),^ and by the son of 
Jonathan (see Saul) 

Ihe editorial title of the book of Micah declares that Micah 
prophesied “ in the days of Jotham (739-734), Ahaz (733-721) 
and Hezekiah (720-693), kings of Judah ” Nothing m the book 
itself can claim to belong to the reign of Jotham, but the prophecy 
against Samaria (1 5-8) mav have been uttered originally before 
the fall of Samaria m 722, z e in the reign of Ahaz In its present 
form, however, it has been incorporated in a prophecy against 
Judah, belonging, most probably, to the years 705 701, when a 
new Palestinian rising provoked Sennacherib’s campaign of 701 
(Nowack, cf Marti) I his prophetic activity of Micah under 
Hezekiah is confirmed by the direct statement of Jer xxvi 17 seq , 
where Mic 111 12 is quoted (“ Zion shall be plowed as a held,” 
&c ) The verse quoted forms the climax of Mic 1 111, from 
which chapters only any certain conclusions as to the prophetic 
message of the historic Micah can be drawn, the remaining 
sections of the present book (iv -v , vi -vii ) c onsist, in whole or 
in greater part, of writings belonging to a later period 

Chapters 1 -111 (with the exception of two verses 11 12 are 
a prediction of judgment on the sins of Judah and Ephiaim In 
a majestic exordium Yahweh Himself is representecl as coming 
forth in the thunderstorm (cf Amos 1 z) from His heavenly 
palace and descending on the mountains of Pileslme at once as 
witness against His people and the executer of judgment on their 
sms Samaria is sentenced to destruction for idolatry, ind the 
blow extends to Juflah also which participates in the same guilt 
(ch 1 ) liut while bamana is summarily dismissed the sin of 
Jud ih IS analysed at length in chs 11 and in m which the prophet 


^ A confusion between the two prophets of the name has led to 
the insertion in the Massorctic text of i Kings xxii 28 of a citation 
from Mic 1 2, nghtly absent from the LXX 

^ See, however, Gray, Hebrew Proper Names ^ P t 57 ‘In later 
times they wcie perhaps virtually synonymous but this is not to 
be assumed for early times The shorter forms may well have had 
a purely secular reference, signifying who is like this child ? ' 

^ He IS called the Morashtite ' (Mic 1 i, Jer xxvi 18) from 
his birthplace, Moresheth-Gath That Micah lived m the bhephelah 
or Judaean lowland near the Philistine country is clear from the local 
colouring of i 10 seq , where a number of places in this quarter arc 
mentioned together (in connexion with the war in Philistia), and 
their names played uix)n in a way that could hardly have suggested 
itself to any but a man of the district The paronomasia makes 
the verses difficult, and mi 14 none of the ancient versions recogni/cs 
Moresheth Gath as a projier name The word Morashtito (Morashti) 
was therefore obscure to them, but this only gives greater weight 
to the traditional pronunciation with 6 in the lirst syllabic, which 
IS as old as the LXX , and goes against the view, taken by the 
fargum both on Micah and on Jeremiah and followed by some 
moderns (including Cheyne, Ency Bib 3198), that Micah came from 
Mareshah When Eusebius places MupacrO^i near Lleuthcrojxilis 
it IS not likely that he is thinking of Mareshah (Maresa) for he 
speaks of the former as a village and of the latter as a rum 
2 m fiom Eleutheropolis Jerome too in the Epit Paulae (Ep 
cviii), speaking as an eyewitness distinguishes Morashtim, with 
the church of Micah 's sepulchre, from Maresa This indeed was 
after the pretended miraculbus discovery of the rehes of Micah in 
A D 385, but the name of the village which then existed (Proof tn 
Mtch ) can hardly have been part of a pious fraud 
* Ihese two verses are a prophecy of restoration, they are ad- 
mittedly an interruption in their present context (so e g Driver, 
G A Smith), they belong m substance to the second section of 
the book (iv v ) 
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no longer deals with idolatry, but with the corruption of society 
and particularly of its leaders — the grasping aristocracy whose 
whole energies are concentrated on devouring the poor and depriv 
mg them of their little holdings the unjust judges and priests who 
for gam wrest the law in favour of the nch, the hireling and glutton- 
ous prophets who make war against every one ‘ that putteth not 
into their mouth " but are ever ready with assurances of Yahweh*s 
favour to their patrons the wealthy and noble sinners that fatten 
on the flesh of the poor The internal disorders of the realm 
depicted by Micah are also prominent in Isaiah s prophecies, they 
\\ere closely connected not only with the foreign complications 
due to the approach of the Assyrians but \%ith the break-up of the 
old agrarian system within Israel and with the npid and uncom 
pensated aggrandisement of the nobles during those prospeious 
\cars when the conquest of Edom by Amaziah and the occupation 
of the port of Elath by his son (2 Kings xiv 7, 22) placed the lucrative 
trade oetween the Mediterranean and the Red Sea in the hands of 
the rulers of Judah On the other hand the democratic tone 
which distinguishes Micah fiom Isaiah and his innouncement of 
the impending fall of the capital (the deliverance of which from 
the Assyrian appears to Is nan as the necessary condition for the 
preservation of the seed of a new and better kingdom) are ex 
plained by the fact that while Isaiah lived m the centre of all urs 
Micah a provincial prophet sees the capital and the aristocracy 
entirely fiom the side ot a man of the oppressed people and fore 
tells the utter nun of both But this ruin does not present itself to 
him as involving the ciptivity or ruin of the nation as 1 whole, 
the congregation of \ahweh lemaiiis in Judaea when the oppressors 
are east out (11 5), Yahweh s words aie still good to them that 
walk upiightly, the glory of Israel is driven to take refuge in 
Adullam ^ as in the days when Davids band of broken men was 
the true hope of the nation but there is no hint that it is banished 
from the land 

Our only evideiKt as to the reception of Muah’s message by 
his t onteinporaries is that afforded by jer xxvi 17 seq , both 
directly, in the recorded effect on Ilezckiah and the people, and 
indirectl), in the fact that the impression created was remem- 
bered a century afterwards Micah resembles Amos, both m his 
(ountr> origin, and in his general character, which expresses 
Itself in strong emphasis on the ethic al side of religion As the 
last of the four great prophets of the 8th ( entury he undoubtedly 
contributed to that religious and ethical reformation whose 
literary monument is the Book of Deuterononi) - 

The remainder of the book bearing the name of Micah falls into 
two mam divisions, viz iv , v and vi , vii Each differs from the 
first division (1 111 ) in a marked degree Ihc second consists 
mainly of prophecies of restoration including eschatological 
(iv 1 seq ) ^ and Messianic (v 2 seej ) hopes The third is formed 
of three or four apparently unrelated passages, on the spirituality 
of true worship (vi 1-8), social immorality and its doom (vi 9- 
16 vii 1-6), and Israel s future recovery from present adversity 
through Divine grace (vii 7-20) It is improbable that muc h, if 
any, of these chapters can be ascribed to Micah himself,^ not 
onl> because their contents are so different from his undoulited 
work (1 -111 ), for which he was subsecjucntly remembered (Jer 
XXVI t 8), but because they presuppose the histone outlook of 
the Exile, or a later age (eg iv 6 seq , vii 7 seq ) It is neither 
ps> ehologieally nor historic allv impossible for a prophet of 

^ Chapter 1 15, the reference is, however obscure and unccitain 

® See the Introduction to the ( entury Bible Deuteroiiomv and 
Joshua " by H Wheeler Kobinson 

® Mic iv 1-3 and Isa 11 2-4 are but slightly modiiied recensions 
of the same text and as 1st. 11 is older than the prophecy of Micah 
while on the other hand Mu iv 4 stems the nituial completion 
of the passage it is common to suppose that both copy an older 
prophet But the words have little connexion with the context in 
Isaiah and may be the quotation of a copyist suggested by ver 5 
On the other hand it has been urged that the passage belongs to a 
later stage of prophetic thought than the 8th centuiy u c Reasons 
making this view the mon probable one are given by Wellhauscn 
(p 142) and Marti (p 281) 

* Nowack thinks that iv g io« 14 and v 10 14 may possibly 
belong to Micah, Wellhausen recognizes the same possibility, 
which he extends however to vi 1-8 Marti, who (lilce Cheyne 
in Lncy Btb ) finds nothing by Micah m iv -vii thinks these chapters 
have crystallized round two central passages viz iv 1-4 and 
VI 6-8 whose addition to the first three chapters formed the second 
stage in the growth of the present book More conservative views 
as to authorship are taken by Driver and G A Smith the former 
suggesting, however, that " the existing Book of Micah consists 
only of a collection of excerpts, in some cases fragmentary excerpts 
from the entire senes of the prophet's discourses" (L O 1 
ch vi § 6) 
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judgment to be also a prophet of comfort, but the internal 
evidence of composite and (in whole or part) later authorship 
must outweigh the tradition^ attachment of these passages to a 
manuscript contaming the work of Micah 

The sequence of thought in chs iv v is really difficult and 
has given rise to much compile ited discussion Thus iv 11-13 
stands in direct contradiction to iv 9, lo, and indeed to m 12 
Ihc last two passages agree in speaking of the capture of Jerusalem, 
the fiist declares /ion inviolable and its capture an impossible 
profanation Such a thought e in h irdly be Micah's even if we 
lesort to the violent harmonistic process of imagining that two 
quite distinct sieges, separated by a renewal of the theocracy, are 
spoken of in consecutive vcises Anolhci difficulty lies m the 
words " and thou shalt come even to Babylon in iv 10 Micah 
unquestionably looked for the destruction of Jerusalem as well as 
of Samaria in the near future and by the Assyiians (1 9) and this 
was the judgment which Htzckiah's repentance averted If the'-e 
words thercfoie belong to the original context they mark it as 
not from Micah's hand, though they might be a laUi gloss The 
prophetic thought is that the daughter (population) of Zion shall 
not be saved by her present rukis or defensive sticngth, she must 
come down from her bulwaiks and dwell in the open held, there, 
and not within her proud r imparts Yahweh will grant deliverance 
from hei enemies Opposition to present tyranny expresses itself 
in lecurnnce to the old popular ideal of the first simple Davuhe 
kingdom (iv 8) 1 hese old days sh ill return once more A new 

D ivid like him whose exploits in the district of Micah s home 
vitre still in the mouths of the common people (? 1 i<5) goes forth 
from Bethlehem to feed the flock m the strength ot Yahweh ITe 
kindred Hebrew nations ire once more united to their brethren of 
Isiael (ef \mos ix 12, Isi xvi i seq) The remnant of Jacob 
springs up in fresh vigour, inspiring terror imong the surrounding 
peoples and thcie is no lack of chosen captains to lead them to 
victory against the Assyiian foe In the rejuvenescence of the 
nation the old stays of that oppressive kingship which began with 
Solomon the strongholds the forlilied cities the chariots and 
hoises so foieign to the life of ancient Israel are no more known, 
they disippcar together with the divinations the soothsayers the 
idols the mazzebah and usher ah of the high places Yahweh is 
king on Mount Zion and no inventions of man come between Him 
and His people 

The sixth chapter of Micah presents a very different situation 
from that of chs 1 111 or iv , v Yahweh ippears to plead with 
His peoplt for their sins but the sinners are no longer a careless 
ind oppressive aristoeiacy buoyed up by deceptive assur«inees of 
Y ihwch s help by prophecies of w me and strong drink , they are 
bowed down by a religion of terror weaned with attempts to 
piopitiatc an angry Cocl by countless offerings and even by the 
sacrifice of tht first born Meantime the substance of true religion 
— justice chanty and a humble walk with God — is forgotten fraud 
ind deceit reign in all classes the works of the house of Ahab are 
observed (woiship of foreign gods) Yahweh s judgments are 
multiplied igamst the land and the issue can be nothing else than 
its total desolation All these marks may be held to ht exactly 
the evil times of Manasseh as described in 2 Kings xxi Chapter vii 
1-6, in which the public and private corruption of a hopeless age 
IS bitterly bew iiled possibly belongs to the same context 

Micah may very well have lived into Manasseh’s reign, but the 
title in 1 I docs not cover a prophecy which certainly falls after 
Ilczekiah’s death, and the style has nothing m common with the 
earlier part of the book It is therefore jirudent to regard the 
prophec y, with Ewald, as anonymous Ewald as( ribed the whole 
of ( hs VI and vii to one author Wellhausen, however, remarks 
with justice that the thread is abruptly broken at vii 6, and that 
verses 7-20 ^ represent Zion as already fallen before the heathen 
and her inhabitants as pining in the darkness of captivity The 
hope of Zion is in future restoration after she has patiently borne 
the chastisement of her sins Then Yahweh shall arise mindful 
of Ills oath to the fathers, Israel shall be forgiven and restored, 
and the heathen humbled Ihc faith and hope which breathe 
m this passage have the c losest affinities with the book of Lamen- 
tations and Isa xl -Ixvi Indeed, as Marti points out (p 259) 
the triple division of the book of Micah (1 -111 , iv , v , vi , vii ) 
corresponds with that of the book of Isaiah (1 xxxix , xl -Iv , 
Ivi -Ixvi ) in the character of the three divisions (judgment, 
coming restoration, prayer for help m adversity) respectively, 
and m the fact that the first alone gives us pre-exilic writing 
m the actual words of the prophet to whom the whole book 
IS ascribed In both cases, it need hardly he said, the great 
literary and spiritual value of the later passages ought in no way 

1 Regarded by Stade [Z A T W , 1903, p 164 seq ) as an mde- 
pendent psalm 



358 MICAH—MICHAEL 


to sufier prejudice from critical decisions as to their date and 
authorship 

j LinsRAfURE — The chief modern commentarie'% are those of 
No\Mck (Die Kletnen Propheten, 1897, 2nd ed , 1904) and Marti 
{Dodekapi Qpheton 1904) where detailed references to the older liter- 
ature may be found, cf WclUiausen Die Kletnen Propheten (3rd ed ^ 
1898) In English reference may be made to Chc>ne (“ Micah,' 
in the Cambridge Bible 1882 , 2nd cd , 1895) A. Smith 

( ‘ The Book of the Twehe * vol 1 in The Fxpo^ntor s Bible 1896) , 

also to the articles on “ Micah ' b> Nowack in Ifastings s Diet of 
the Bible (1900) m 359 360 and by C heync in the Ency 

Bibl {1902), III c 30C8-3074 the lattci incorporating most of 
the Onginal article {hncy Brit 9th ed ) by W Kobertson Smith 
which has been revised above I or a re\ lew of rect nt criticism 
see Cheyne introduction to W R Smith’s The Prophets of Israel 
2nd ed , pp xxui xxvii , also Pney Bib loc cit IMP Smith 
discusses ^ The Strophie Structure of the Book of Micah * in 1 
volume of Old Test and Semitic Studies in memory of W K Harper 

(Chic igo 1908) (VV R S , fl W R *) 

MICAH, m the Bible, a man of the hill-country of Epliraim 
whose history enters into that of the foundation of the Israelite 
sanctuary at Dan (Judges xvii seq ) He had stolen from his 
mother eleven hundred pieces of silver (for the number cf Judges 
XVI 5), ind when she uttered a ( urse upon the unknown thief he 
restored the money and she consecrated it to \ ahweh A carved 
image was made and set up in his private temple together 
with an ephod-idol and teraphim (objects used in divination, 
cf Gen xxxi 19, 30, IIos 111 4) He employed one of his 
sons to serve as priest, but when a Ie\ite from Bethlehem 
in Judah came along he gladly installed him ts “ father and 
priest ’ When the tribe of Dan subsequently sought new 
territory and sent men to seanh lor a suitable district they 
passed by Mu ah’s house, recognized the Levite and lequestcd 
an oracle from him WTien, later, they migrated, they despoiled 
the sacred place and carried off the gods and priest to their 
newly won home at I aish 

MICA-SCHIST, in pctrcjlogy, a nxk (omposed essentially 
of mica and quartz, and having a thin paiallel-banded or foliated 
structure, with lamellae rich in mica alternating with others 
which are principally qu irtz They split readiK along the 
miciecous films, and have smooth or slightly uneven surfaces 
cov ered with lustrous plates of muscovite or biotite, the quartzose 
lamellae are often visible only when the specimens are looked at 
edgewise Mica-schists are very common in regions of Archean 
rucks accompanying gneisses, (rystilline limestones and other 
schists Some have a flat banding yielding smooth slabs, otheis 
are crumpled or contoi ted with undulating foliation Occasion- 
ally the quartz forms elliptical lenticles or “eyes” In some 
cases mu a composes nearly the whole of the rock, m others 
ejuartz preponderates so that they approai h qu irtz-schists and 
quartzites 

The mica may be muscovite or biotitc, lx)th arc often present, 
while paragonite and green fuchsitc 01 chrome mica are not so 
common in addition to quartz there may be a small amount of 
feldspar, usually albitc A great number of accessory minerals are 
known in mica-sclusts, and when these aie conspicuous or important 
they may be regarded as constituting special varieties receiving 
distmetiv c n lines Garnet in rounded red crystals, not uncommonly 
idiomorjihic, is the most freejuent Broivn staurolitc pinkish 
andalusite, and grey or blue kyanitc occur in some kinds of mic^- 
schibt, separately or together I he white mica schist of the St 
Gothard contims kyanitc and staurolitc Graphite (or giaphitoid) 
1^ also a very frupunt ingredient of thest locks, giving them a leaden 
giev colour and cmsing them to soil the fingers when liandkd In 
some mica-schists theie is much caleitc (calc-miea-schists) and 
hornblende, scapolite and aiigite are often seen in rocks of this sort 
Tourmaline occui?, sometimes in large black jin^ms but more 
commonly in minute crystals visible only m microscopic sections 
Rutile in tiny prisms, ilmenitt and hematite in black or brown scales, 
zircon, apatite, granules of cpidote or zoisile chlorite, chlontoid and 
pyrites occur with more or less frequtnev in the rocks of this group 

Mica schis^ts in ip nearly ill cases sedimentary rocks which have 
been recrystalli/c d and have oblimcd a schistose structure during 
the process This can be proved by their chemical composition, 
which IS very much the same as that of clays, shales and slates In 
some districts it is possible to trace every gradation from a slate 
(qv) to a mica-schist, the intermediate stages bemg represented 
by phylhtes {q v ) which consist of quartz, muscovite and chlonte, 
and are neither so crystalline nor so well foliated as the schists In 
a few places, e g Bergen in Norway, fossils have been found m mica- 


schists 1 he association of quai Izites and quartz-schists, graphite- 
schists and crystalline Umestones with mica-sclusts m tlw field is 
explained by the fact tliat all these rocks are altered sediments, 
VIZ sandstones, carbonaceous shales and limestones 

Under tlic microscope the appearance presentt d by mica schists 
diflus according to whether the rock is cut parallel to or across the 
planes of foliation In the latter case thin alternating bands com- 
posed of black or brown mica, and of quartz, cross the field of view 
(see Pftrolog Y, Plate 4, fig 8) 1 he mica scales have their cleavages 

and their flat sides parallel the quartz occurs m rounded elliptical 
or irregular grams, with usually a small admixture of feldspar (albite, 
ohgoclsLse, orthoclase) apatite and iron oxides are larely absent 
from these rocks If garnet is present it may form Large well shaped 
crystals containing innumerable enclosures of quartz, biotitc and 
lion ores in some cases the garnets arc cracked as if they had been 
broken by the pressures to which the rock had been subjected 
Often the garnets arc sui rounded by small eyes “ of quartz, and 
they may embedded in green chlorite, which is probably a second- 
ary or decomposition product borne mica schists are rich in iron 
oxkUs and pass into haematite schists (itabmtes) When graphite 
occurs m mica schists its crystals are small flat plates perfectly 
opaque even in the thinnest sections 

Like all metamorphie rocks, mica schists arc principally found 
in Archcan are is the great majonty of them are of prc-Cambnan 
age There arc however, in the Alps, Himalayas, dc , muiy rocks 
of this sort which are believed to be sir ondary or even lerpary, the 
evidence for this is not m all eases satisf lelory, as of course the 
fossils, wluch if preserved would be sutficient to prove it, are nearly 
always destroyed by the meiamorphism Mica schists are laiely 
of economic value, being loo fissile foi building stones and too brittle 
for rooting si lies 1 hey are of widespread distribution m the 
Scottish Highlands, Norway and Sweden, Bohemia, Saxony, Bnttany, 
the Mps, many pails of North Anuriei, dc (J S F ) 

MICCA^ PIETRO, Piedmontese soldier (d 1706), was born at 
Andorno, and achieved fame by his death in the defcni e of Turin 
Duimg the siege of that eit) by the Trench m 1706 a party of 
the besicgeis had sucieedccl in penctiating by surprise into the 
moat of the foi tress on the night of August 29-30, and would 
undou])tedl> have captured it had not Muca, a soldier m the 
engineers, fired a mine, with the it suit that they were blown 
into the air and the rest of the force driven back with heavy 
losses Muta’s heioism has been the subject of poems, plays 
and rom mccs But, aceordmg to Count Giuseppe Solaro delh 
Marghenta, the commander of the Tuiin garrison at the time, 
it was through a mist aleiilation of the pace of the fuse, and not 
by deliberate intent, that he sacrificed his life 

Sec A Manno, Pietro Micca cd il generate conte Solaro della Mar- 
ghenta (Till in, 1883) 

MICHAEL (Hebrew “Who is like God?”), an Old 

lestament name, synonymous with Micaiah or Micah (Num 
xiii i3,iChron v 13 In the book of Dmiel the name 

IS given to one of the chief “ princes ” of the heavenly host, the 
guardian angel or prince ” of Israel (Dan x 13, 21, xii i , cf 
Enoch XX *5 and possibly Mai 111 t), and as such he naturally 
appears m Jewish theosophy is the greatest of all angels, the 
first of the four (or seven) who surround the throne of (5od, and 
the antagonist of Sammacl, the enemy of God He holds the 
seiret of the mighty “ word ” by which Ciod created heaven and 
earth (Enoch Ixix 14), and was “ the angel who spoke to Moses 
in the Mount ” (Acts vii 38) It was through Babylonian and 
Persian influence that names were given to the angels, and 
according to Kohut {Jud Angel p 24) Michael is parallel to 
Vohumano, “ Ahura’s first masterpiece,” one of the Zoroastrian 
Amesha-spentas or archangels It is as guardian angel of Israel, 
or of the Church, the true Israel, that Michael appears in Jude 9 
and Rev xii 7 This latter passage is of distinctly pre-Chnstian 
origin, it IS not the Child that overtlirows S itan, the figure of 
the Messiah is ousted by that of Michael There is also here a 
relic of the primeval Babylonian myth of the struggle between 
the light god Marduk and the forces of chaotic darkness In 
the Western Church the festival of St Michael and All Angels 
(Michaelmas) is celebratq^ on the 29th of September, it appears 
to have grown out of a local celebration of the dedication of a 
church of St Michael either at Mount Garganus in Apulia or at 
Rome, and was a great day by the beginning of the 9th century 
The Greek Church dedicates the 8th of November to St Michael, 
St Gabriel and All Angels 
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MICHAEL (1596-1645); tsaf of Russia, was the first tsar of 
the house of Romanov, being the son of Theodore Nekitich 
Romanov, afterwards the Patnarch PhiLaret {q v ), and Xenia 
Chestovaya, afterwards the nun Martha He was elected 
unanimously tsar of Russia by a national assembly on the 21st 
of February 1613, but not till the 24th of March did the delegates 
of the council discover the young tsar and his mother at the 
Ipatievsky monastery near Kostroma At hrst Martha pro- 
tested that her son was too young and tender for so difficult 
an office in such troublesome times At the last moment, 
however, Michael consented to accept the throne, but not till 
the weeping boyars had solemnly declared that if he persisted 
in his refusal they would hold him responsible to GocJ for the 
utter destruction of Muscovy In so dilapidated a condition 
was the capital at this time that Michael had to wait for several 
weeks at the Iroitsa monastery, 75 m off, before decent accom- 
modation could be provided for him at Moscow lie was 
crowned on the 22nd of July Ihe first care of the new tsar was 
to clear the land of the robbers that infested it Sweden and 
Poland were then got nd of respectively by the peace of Stolbova 
(March 10, 1617) and the truce of Deulina (Feb 13, 1619) 
The most important result of the truce of Dculina was the return 
from exile of the tsar’s father, who henceforth took over the 
government till his death in October 1633, Michael occupying 
quite a subordinate position He was a gentle and pious pnn( e 
who gave httle trouble to any one and effaced himself behind 
his counsellors Fortunately for him they were relatively 
honest and capable men Michael’s failure to wed his daughter 
Irene with Prince Waldemar of Denmark, in consequent e of 
the refusal of the latter to accept orthodoxy, so deeply afflicted 
him as to contribute to bring about his death on the T2th of 
July 1645 (P P ) 

See R Nisbet Bain, 7 he hirst Romanovs (Lond , 1905) 

MICHAEL, the name of nine Rast-Roman emperors 
Michael I Rhancabes (d S4C,), an obscure nobleman who 
had married Procopia, the daughter of Nuephorus 1 , and 
been made master of tht palace He was made emperor m a 
revolution against his brother-indiw, Stauracius ( 3 ii) 

Elected as the tool of the bigoted orthodox party m the 
Church, Michael diligently perse('uted the iconoclasts on the 
northern and eastern frontiers of the empire, but meanwhile 
allowed the Bulgarians to ravage a great part of Macedonia 
and Thrace, having at last taken the held in the spring of 813 
he was defeated near Bersinikia, and Leo the Armenian was 
saluted emperor m his stead in the following summer Michael 
was relegated as a monk to the island of Prote, where he lived 
unmolested till his death m 845 
Michael II , called Psfi i us, ** the stammerer,” emperor 
820-829, was a native of Amorium in Phrygia, who began life 
as a private soldier, but rose by his talents to the rank of general 
He had favoured the enthronement of his old companion m 
arms Leo the Armenian (813), but, detected in a conspiracy 
against that emperor, had been sentenced to death in December 
820, his partisans, however, succeeded in assassinating Leo and 
called Michael from the prison to the throne The piinapal 
features of his reign were a struggle against his brother general, 
Thomas, who aimed at the throne (822-824), the conquest of 
Crete bv the Saracens in 82 3 , and the beginning of their attacks 
upon Sicily (827) In spite of his iconoclastic sympathies, he 
endeavoured to cone iliate the image^worshippers, but incurred 
the wrath of the monks b> entering into a second marriage with 
Euphrosyne, daughter of Constantine VI , who had previously 
taken the veil 

Michael III (839-867), the drunkard,” was grandson of 
Michael II , and succeeded his father Theophilus when three 
years old (842) During his minority the empire was governed 
bv his mother Theodora, who in spite of several defeats inflicted 
upon her generals maintained the frontiers against the Saracens 
of Bagdad and Crete The regent displayed her religious zeal 
by restoring image-worship (842) and persecuting the Pauhcian 
heretics, but she entirely neglected the education of her son 
As a result Michael grew up a debauchee, and fell under the 


sway of his uncle Bardas, who mduced him to banish Theodora 
to a convent and practically assumed the chief control (857) 
Bardas justified this usurpation by introduting various internal 
reforms, m the wars of the period Michael himself took a more 
active part During a conflict with the Saracens of the Euphrates 
(856-63) the emperor sustained a personal defeat (860), which 
was retrieved by a great victory on the part of his uncle Petronas 
in Asia Mmor In 861 Michael and Bardas invaded Bulgaria 
and secured the conversion of the king to Christianity On sea 
the empire suffered under the ravages of the Cretan corsairs, and 
in 865 the first pillaging expedition of the Russians endangered 
the Bospoims In 867 Michael was assassinated by Basil the 
Macedonian, a former groom, who had overthrown the influence 
of Bardas ind in 866 been associated in the F mpire 

Michael iV (d 1041), “ the Paphlagonian, owed his eleva- 
tion to Zoe, daughter of^ Constantine VIII , who was the wife 
of Romanus III , but becoming enamoured of Michael, her 
chambeilain, poisoned her husband and married her attendant 
(1034) Mu had, however, being of a weak character and 
subject to epileptic fits, left the government in the hands 
of his brother, John the Eunuih, who had liecn first mimster 
of Constantine and Romanus John’s reforms of the army and 
financial system revived for a while the strength of the 
empire, wffiich held its own successfully against its foreign 
enemies On tlie eastern frontier the impoitant post of 
Ldcssa was relieved after a prolonged siege The western 
Saracens were almost dnven out of Suilv bv George Maniakes 
(1038-40), but an expedition against the Italian Normaas 
suffered several dt feats, and \fttr the recall of Maniakes most 
of the Siciliin conquests were lost (1041) In the north the 
Serbs achieved a successful ic\olt (1040), but a dangerous rising 
by the Bulgarians and Slavs which threatened the cities ol 
1 brace and Macedonia was repressed by a tnurnphanl campaign 
which the decrepit emperor undertook in person shortly l^fure 
his death (1041) 

Michael V Caiaphates, or “the caulker,” nephew and 
successor of the jireceding, sui named after the early occupa- 
tion of his father He owed his elevation (Dec 1041) to his 
uncle John, whom along with Zoe he almost immediately 
banished this led to i popular tumult in consequence of which 
he was dethroned after a brief reign of four months, and relegated 
to a monastery His unpopularity seems largely due to his 
attempts at administrative reform, which were strongly resented 
by the dominant classes 

Michael VI , “ the warlike,” was already an old man when 
chosen by the empress Iheodora as her successor shortly before 
her death in 1056 lie was unable to check the disaffection 
of the feudal aristocracy, who combined with an officer named 
Isaac Comnenus to depose him After a successful battle 
in Phrygia, the rebels had no difficulty in dethroning Michael 
(1057), who spent the rest of his life in a monastery 

Michael VII Ducas, or Parapinacfs, was the eldest son 
of Constantine X Ducas After a joint reign with his brothers, 
Andromeus J and (xinstantine XI (1067-1071), he was made 
sole emperor through bis umle John Ducas Ihe feebleness 
of Michael, whose chief interest lay m trifling academic pursuits, 
and the avarice of his ministers, was disastrous to the empire 
As the result of anarchy in the army, the Byzantines lost their 
last possessions in Italy (1071), and were forced to cede a large 
strip of Asia Minor which they wen unable to defend against the 
Seljuk Turks (1074) These misfortunes, which were but 
partially retrieved bv the suppression of a Bulgarian revolt 
(1073), caused widespread dissatisfaction In 1078 two generals, 
Nicephorus Bryennius and Nuephorus Botaniatcs, simultane- 
ously revolted Michael resigned the throne with hardly a 
struggle and retired into a monastery His nickname Para- 
ptnaces (“ starvei ”) was due to his causing the price of wheat 
to rise 

Michafi VIII Palaeoiogus (1234-1282) was the son of 
Andromeus Palaeoiogus Comnenus and Irene Angela, the 
granddaughter of Alexius Angelus, emperor of Constantinople 
At an early age he rose to distinction, and ultimately became 
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commander of the French mercenaries in the employment of 
the emperors of Nicaea A few days after the death of Theodore 
Lascans II in 1259, Michael, by the assassination of Muzalon 
(which he is believed but not proved to have encouraged), 
became joint guardian with the patriarch Arsemus of the young 
emperor, John Lascans, then a lad of eight years Afterwards 
invested with the title of despot,*’ he was finally proclaimed 
jomt-emperor and crowned alone at Nicaea on the ist of January 
1260 In July 1261 Michael, who had attacked Constantinople 
with the help of the Genoese, conquered the town through 
his general Strategopoulos He thereupon had John Lascans 
blinded and banished For this last act he was excommunicated 
by Arsemus, and the ban was not removed until six years 
afterwards (1268) on the accession of a new patriarch In 
1263 and 1264 respectively, Michael, with the help of Urban IV , 
concluded peace with Villehardoum, prince of Achaia, and 
Michael, despot of Epirus, who had previously been incited 
by the pope to attack him, but had been dec isively beaten at 
Pelagoniain Thessaly (1259), Villehardoum was obliged to cede 
Mistra, Monemvasia and Mama in the Morea Subsequently 
Michael was involved in wars with the Genoese and Venetians, 
whose influence in Constantinople he sought to diminish by 
maintaining the balance of strength between them In 1269 
Charles of Sicily, aided by John of Thessaly, made war with 
the alleged purpose of restoring Baldwin to the throne of 
Constantinople, and pressed Michael so hard that he consented 
to send deputies to the council of Lyons (1274) and there accept 
the papal supremacy The unu^n thus brought about between 
the two Churches was, however, extremely distasteful to the 
Greeks, and the persecution of his ‘‘ schismatic ** subjects to 
which the emperor was compelled to resort weakened his power 
so much that Martin IV was tempted to enter into alliance 
with Charles of Anjou and the Venetians for the purpose of 
reconquering Constantinople The invasion, however, failed, 
and Michael so far had his revenge in the “ Sicilian Vespers,” 
which he helped to bring about He died in Thrace in December 
1282 In reconstituting the Byzantine Empire Michael restored 
the old administration without endeavouring to correct its 
abuses By debasing the coinage he hastened the decay of 
Byzantine commerce 

Michaei IX Pal\eoiogus, was the son of Andronicus II 
and was associated with him on the throne from 1295, but 
predeceased him (1320) He took the field against the Turks 
(1301, 1310) and against the Grand Catalan Company (1305), 
but was repeatedly defeated 

See Gibbon’s Decline and Fall (cd Bury, 1896), G Finlay, Hi:>t of 
(jyeece (ed 1877), G Schlumberger L h pop^e byzanttne (1896), J 
Bury, m Lnq Hist Rev (1889) Meliarakes, 'laropla rov ^aaiKflov 
rrjs NiKatas kuI roO S€(TvoT<lrov rrjs ^Hnflpouy pp 519-^27 (Athens, 1898) 

MICHAEL OBRENOVICH III (1823-1868), Prince of Servia, 
was the youngest son of Prince Milosh, the founder of the 
Obrenovirh dynasty After the abdication of his father (1839) 
and the death of his elder brother Milan Obrcnovich II (1840) 
he ascended the throne of Servia He wished to continue the , 
work of his father, in liberating all the Servian people, and if j 
possible all other Balkan Christians, from direct Turkish rule | 
But while this programme made the Sultm hostile, it also failed j 
to win the support of Austria, which did not wish the Eastern 
Question to be opened b) the ambitious Servian The support 
which his aspirations found in Russia increased Turkey’s and 
Austria’s suspicions of the prince’s activity At the same time 
the political situation at home was not favourable to his anti- 
Tiirkish policy The power was in the hands of men who had 
forced Ohrenovich I to abdicate, and feared that Obrenovich 
III might avenge his father They thought it safer for them to 
repl ice him on the throne by a man who was not an Obrenovich, 
and who would be personally obliged to them for his elevation 
These motives were at the bottom of the revolt, started and 
led by Vuchich in August 1842, the outcome of which was that 
Prince Michael left the country and that his equerry, Alexander 
Karageorgevich was elected Pnnee of Servia As an exile 
Prince Michael lived principally in Vienna, improving his educa- 


tion by studies and travels, and frequently visiting England 
He constantly refused to agree to suggestions for his restoration 
by forcible means His device was Tempus et meum 'imy 
“ Time and my right ” He supported Servian authors and 
artists, and wrote himself a book m defence of his father Milosh 
against the attacks of Cyprian Robert He wrote poetry too, 
and some of his songs, set to beautiful music, were very popular 
amongst the Servians He married in 1836 the beautiful 
Julia, Countess Hunyadi 

In 1858 the Servians, having dethroned Prim e Karageorgevich , 
rec ailed Mu haeTs father Milosh Obrenovich I Michael returned 
to Servia, and on his father’s death (i860) ascended the Servian 
throne for the second time His pro( lamation “ that henceforth 
the law IS the highest will in Servia,” opened a new era of strict 
legality and at the same time of entire emancipation from 
foreign influences, and more especially from Turkey’s inter- 
ferem e with the internal aflairs of Servia 1 he old constitution, 
granted to Servia by the sultan as the suzerain and the tsar 
as the protector of Servia as far back as 1839, was discarded 
and replaced by one which limited the power of the oligarchic 
senate and gave a certain share in legislation to the “ Naiodna 
Skupshtina ’ (the National Assembly) He established the 
Servian national army and im reused the regular army Reforms 
in all branches of public administration w^ere introduced and 
Servia, until then a half oriental and hall -patriarchal state, v\as 
resolutelv led to become a civili/ed countrv in a European sense 
When m 1862 the lurkish garrison bombarded the town of 
Belgrade from its citadel. Prime Muhael, supported by the 
European diplomacy, succeeded m obtaining evacuation of some 
of the smaller forts in Servia, but the strong fortress of Belgrade 
still rem lined garrisoned tiy the Turkish troops Prince Mu hael 
now made vigorous political and military preparations for 
war against Turkey He made secret arrangements with the 
Bulganin, Bosnian and Albanian leaders, an alliance with 
Montenegro and an understanding with Greece, with the object 
that they all should rise if Servia declared war on lurkey 
He even succeeded in obtaining Austria’s promise, that it would 
observe an attitude of friendly neutrality and would have nothing 
against an eventual annexation of the largest part of Bosnia 
to Servia, and he sec ured to himself the sympathies of Napoleon 
III and his government In the beginning of 1867 he formally 
asked the Porte to withdraw the lurkish garrisons from the 
fortress of Belgrade, as well as from other two fortresses of 
minor importance (Shabats and Smederevo (Semcndria)) 
For some time the chances were that a war would take place 
that spring (1867) between Servia and Turkey, but peace was 
kept by the action of Great Britain, who advised the sultan 
I to withdraw the lurkish garrisons from the Servian foi tresses, 

I and this advice, backed bv Russia, France and Austria, prcvailecl 
* at last with the sultan On the 26th of April 1867 the fortresses 
[ were delivered over to Prince Michael, who shortly afterwards 
I went to Constantinople to thank the sultan personally 
I Prince Michael’s policy had triumphed But his success 
was short-lived A group of young men, mostly educated in 
Trance and Germany, now started a liberal movement under 
the leadership of Yovan Ristich (or Ristitch) I hey wanted 
a more liberal constitution than that which Prince Michael 
had given, and this movement tended to qualify his popularity 
Meanwhile the prince contemplated divorce from his wife 
Princess Julia, by whom he h id no children, and marriage 
with the daughter of his cousin Madame Anka Constanitinovich , 
and the adherents of the exiled Karageorgevich dynasty were 
alarmed at the prospect of his eventually having legal heirs 
to the throne A former private secretary to Prince Alexander 
Karageorgevich, and two of the same prince’s brothers-in law, 
formed a conspiracy, which resulted in the brutal assassination 
of Prince Michael on the 29th of May (June 10 (0 S ), 1868), 
whilst he was walking m^the park of Koshutnyak, a few miles 
distant from Belgrade (C Mi ) 

MICHAELIS, JOHANN DAVID (i 71 7-1 791), German biblical 
scholar and teacher, a member of a family which had the chief 
part m maintaining that solid discipline in Hebrew and the 
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cognate languages which distinguished the university of Halle 
m the period of Pietism Johann Heinrich Michaelis ( 1668-1738) 
was the chief director of A H Francke s Collegium otteniale 
theologicumy a practical S( hool of Biblii al and Oriental philology 
then quite unique, and the author of an annotated Hebrew 
Bible and various excgetical works of reputation, especially 
the Adnotationes ubertores in hagiographos (1720) In his chief 
publications J H Michaclis had as fellow*worker his sister’s 
son Christian Benedikt Michaehs (1680-1764), the father of 
Johann David, who was likewise influential as professor at Halle, 
and a sound scholar, especially in Syriac J D Michaehs 
was trained for academical life under his father’s e>e At 
Halle he was influenced, especially m philosophy, by Sigmund 
J Baumgarten (1706 -1737), the link between the old Pietism and 
J S Semlcr, while he cultivated his strong taste for history under 
Chancellor Ludwig In 1739-1740 he qualified as university 
lei lurer One of his dissertations was a defent e of the antiquity 
and divine authority of the vowel-points m Hebrew His 
scholarship still moved in the old traditional lines, and he was 
also much exen iscd by religious scruples, the conflict of an inde- 
pendent mind with that submission to authority at the expense 
of reason encouraged by the 1 uthcranism m which he had been 
trained A visit to England in 1741-1742 lifted him out of the 
narrow groove of his earlier education In passing through 
Holland he made the ai quaintance of Albert Schultens (1686- 
1750), whose influence on his philological views became all- 
powerful a few ^cars liter At Halle Mu haelis felt himself 
out of place, and in 17415 he gladly accepted an invitation 
to Gottingen as pnvaidozent In 1746 he became piofessor 
extraordmarius, in 17150 oidinarius, and in Gottingen he 
remained till his death in 1791 

His intellect was active in many elirei tions, universal learning 
indeed was perhaps one of his foibles Literature— modern 
as well as ancient — occupied his attention, one of his works 
was a tr'inslation of four parts of Clarissa y and translations 
of some of the then cm rent English paraphrases on biblical 
books manifested his sympithy with a school which, if not 
very learned, attracted him by its freer air His Oriental studies 
were reshaped by diligent perusal of the works of Schultens, 
for the Halle school, with all its learning, had no conieption of 
the principles on which a fruitful lonncxion between Biblical 
and Oriental learning could be established His linguistic work 
indeed was always hampered by the lack of manuscript material, 
which IS felt in his philologu al wntings, e* g in his valuable Supple- 
menta to the Hebrew lexn ons ( 1 784-1792) 1 He could not become 
such an Arabist as J J Rciske (1716-1774), and, though for 
many years the most famous teaiher of Semitic languages in 
I'urope, he had little of the higher philological faculty, and 
neither his grammatical nor his cr tical work has left a permanent 
mark, with the exception perhaps of his tcxt-critical studies 
on the Pcshitta - His tastes were all for such studies as history, 
anticjuities, and especially geography and natural science He 
had in fact starteci his university course as a medicinae cultor, 
and in his autobiography he half regrets that he did not choose 
the medical profession In geogiaphv he found a field hardly 
touched sinie Samuel Bochart, in whose footsteps he followed 
in the Spialegtum geographiae hebraeorum exterae post Bochatium 
(1769-1780), and to his impulse we owe the famous Eastern 
expedition conducted by Carsten Niebuhr In spite of his 
doctrinal writings — whu h at the time made no little noise, so that 
his Compendium of Dogmatic (1760) was confiscated m Sweden, 
and the knighthood of the North Star was afterwaids given 
him m leparation— it was the natural side of the Bible that 
really attricted him, and no man did more to introduce the 
modern method of studying Hebrew antiquity as an integral 
part of ancient Eastern lift ' 

The personal charactc r of Michaehs can be read between the lines 

^ By a strange tortime of war it was the occupation of Gdttingcn 
by the French in the Seven Years* War, and the friendly relations 
ho formed with the officers, that piocurcd him the Pans Mb from 
which he edited Abnlfedi*s description of bgvpt 

- Curae in actus a postal ontm syriacos (1755) 


of his autobiography with the aid of the other materials collected 
by J M Hassentunp (i 743-1 797 ) » the editor {J D Michaehs 
I ehensheschrcihungy cS.e , 1793) The same volume contains a full 
list of his works Besides those already mentioned it is sufficient 
to refer to his New Icstamcnt Introduction (the tirst edition, 1750, 
preceded the full development of his powers, and is a very different 
book from the later editions), his rcpnnt of Eobcit Lowth s Praelec* 
hones with important additions (1758-1762), his German translation 
of the Bible with notes (i 773-1 79^), his Orientah^che und exegetische 
Bibhothek (1775-1785) and Neuc O and F Btb (1786-1791), his 
Mosatsches Rechi (1770-1771) and his edition of E Castle’s Lexicon 
svrtacum (1787-1788) His Lithrarischer Bnefwechsel (1794-1796) 
contains much that is interesting for the lustory of learning in his 
time 

MICHAUD, JOSEPH FRANCOIS (1767 1839), French his- 
torian and publicist, was horn of an old family on the 19th 
of June 1767 at Albcns, Savoy, was educated at Bourg-en- 
Bresse, and afterwards engag^ in literary work at Lyons, 
where the events of 1789 first calk'd out the strong dislike to 
revolutionary principles which manifested itself throughout the 
rest of his life In 1791 he went to Pans, where, not without 
danger, he took pirt m editing several royalist jouinals In 
1796 he beiamc editor of Ja Qiioiidienne y for his (onnexum 
with which he was arrested after the 13th of Vend^muMre, be 
succeeded m escaping his captors, but was sentenced to death 
par contumace by the militar}' council Having resumed the 
editorship of his newspaper on the establishment of the Diiector} , 
he w IS igain proscribed on the i8th of Friu tidor, but at the 
close of two years rctuined to Pans when the consulate had 
supeiseded the Direi torv His Bourbon sympathias led to a 
brief imprisonment in 1800, and on his release he for the time 
abandoned jouin ilism and beg in to write or edit hooks Along 
with his brother and two (olleagues he published in 1806 a 
Biographic moderney ou dicitonnane des homines qui $e sont fait 
un nom en Europe depuis i^Si^y the eirliest work of its kind, 
and m t8i I appeared the first volume of his llistoire des crotsades 
and also the first volume of his Biographic universelle In 
1814 he resumed the editorship of La Quottdienne, and in the 
same v^eir w^os elei ted Academician In 1813 his brochure 
entitled Histone des quinze semaines ou le dirnur regne dc Bona- 
parte met with extraordinary success, pussing through twenty- 
seven editions within a very short time His political services 
were now rewarded with the cross of an officer in the Legion 
of Honour and the modest post of king’s readei,of which last 
he was deprived in 1827 for having opposed Peyronnet’s “ Loi 
d Amour ” against the freedom of the lYcss In 1830-1831 he 
travelled m Syria and Egypt for the purpose of collecting addi- 
tional materials for the Histoire des crotsades , his correspondence 
with a fellow-explorer, J J F Poujoulat, consusting practically 
of discussions and elucidations of various points in that work, 
was afterwards published {Carres pondance d'onent, 7 vols , 
1833-] ^ S 5 ) ^ Histone, it is more interesting than exac t 

The Biblwtheque des crotsades, in four volumes more, contained 
the “ Places justificatives ” of the Histoire Michaud died on 
the 30th of September 1839 at Passy, where his home had been 
since 1832 

His Histoire dts croisades was published in its final form m six 
volumes in 1840 under the cditorshii) of his frund Poujoulat (gth ed , 
with appendix, by Huillard Br^hollcs, 1856) Michaud, along with 
Poujoulat also edited Nouvdle collection des mimoires pour servir 
d Vhistoire de France (32 vols 1836-1841) See Sainte-Beuve, 
Causeries du lundt, vol vii 

MICHAUX, ANDR£ (1746-1802), French botanist and 
traveller, was born at Versailles on the 7th of March 1746 
In 1779 he spent some time botanizing m England, and in 1780 
he explored Auvergne, the Pyr^n^es and tlie north of Spam In 
1782 he was sent by the French government on a botanical 
mission to Persia His journey began unfavourably, as he was 
robbed by Arabs of all his equipment except his books, but he 
gamed influential support m Persia, having cured the shah 
of a dangerous illness After two years he retunied to France 
with a fine herbarium, and also introduced numerous Eastern 
plants into the botanic gardens of France In 1785 he was 
sent bv the Frenc h government to North Amenc a, and travelled 
with his son Francois Andr6 (1770-1855) through Canada 
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Nova Scotia and the United States On his return to France 
in 1797 he was shipwrecked and lost most of his collections 
In 1800 he went to Madagascar to investigate the flora of that 
island, and died there on the i6th of November 1802 His 
work as a botanist was chiefly done in the field, and he added 
largely to what was previously known of the botany of the East 
and of America 

He wrote two valuable works on North American plants — the 
Htsiotre des chines de V Am&nque septentnonale (1801), with 36 plates, 
and the Flora Boreah- Americana (2 vols , 1803), with 51 plates 
His son Francois published a Histoire des arhres foresHers de VAnUnque 
septentnonale (3 vols 1810-1813), with 156 plates, of which an 
English translation appeared m 1817-1819 as The North American 
Sylva 

MICHEL9 CLAUDE, known as Clodion (1738-1814), French 
sculptor, was bom on the 20th of December 1738 in Nancy 
Here and probably in I ille he spent the earlier years of his life 
In 1755 he came to Pans end entered the workshop of Lambert 
Sigisbert Adam, his maternal uncle, a clever sculptor He 
remained four yckirs in this workshop, and on the death of his 
uncle became i pupil of J B Pigalle In 1759 he obtained 
the grand prize lor sculpture at the Academic Royale, in 1761 
he obtained the first silver medal for studies from models, and 
in 1762 he went to Rome Here his activity was considerable 
between 1767 and 1771 Catherine II was eager to secuie 
his presence in St Petersburg, but he returned to Pans 
Among his patrons, who were very numerous, were the chapter 
of Rouen, the states of Languedoc, and the Direction Gen^rale 
His works were frequently exhibited at the Salon In 1782 
he married Catherine hlore, a daughter of the sc ulptor Augustin 
Pajou, who subsequentlv obtained a divorce from him The 
agitation caused by the Revolution diove Clodion in 1792 to 
Nancy, where he remained until 1798, his energies being spent 
in the decoration of housc^^ Among Clodion’s works arc a 
statue of Montesquieu, a “ Dying Cleopatra,” and a chimney- 
lece at present in the South Kensington Museum One of 
IS last groups represented Homer as a beggar being driven 
away by fishermen (1810) On the 29th of March 1814 Clodion 
died m Pans, on the eve of the invcusion of Pans by the allies 

Thirion*s Les Adam et Clodion (Pins, 1885) contains a list of the 
sculptor's works sold between 1767 'ind 1884 See also A Jacqiiot, 
Les Adam et les Michel et Clodion (Pans, 1898) 

MICHEL, CL£MENCE LOUISE (1830-190S), French anarchist, 
called la Vterge rouge de Montmartre ^ was born at the chateau 
of Vroncourt (Haute Marne) on the 29th of May 1830, the 
daughter of a servmg-maid, Marianne Michel, and the son of 
the house, Etienne Charles Demahis She was brought up 
by her father’s parents, and received a liberal education After 
her grandfather’s death m 1850 she was trained to teach, but 
her refusal to acknowledge Napoleon III prevented her from 
serving m a state school She found her way m 1866 to a school 
m the Montmartre quarter of Pans, where she threw herself 
ardently into works of chanty and revolutionary politics She 
became violently anti-Bonapartist, and is said to have meditated 
the assassination of Napoleon During the siege of Pans she 
joined the ambulance service, and untiringly preached resistance 
to the Prussians On the establishment of the Commune she 
joined the National Guard She offered to shoot Thiers, and 
suggested the destruction of Pans by way of vengeance for its 
surrender She was with the ( ommunards who made their 
last stand in the cemetery of Montmartre, and was closely allied 
with Theodore Ferret, who was executed in November 1871 
This ardent attachment was perhaps one of the sources of the 
exaltation which marked her career, and gave many handles 
to her enemies When she was brought before the 6th council 
of war m December 1871 she defied her judges and defended 
the Commune She was sent as a convict to New Caledonia, 
hmong her companums being Henii Rochefort, who remained 
MT friend till the day of her death The amnesty of 1880 found 
ner revolutionary ardour unchanged She travelled throughout 
France, preachmg revolution, and in 1883 she led a Pans mob 
which pillaged a baker’s shop For this she was condemned to 
^ix years’ imprisonment, but was released in 1886, at the same 


time as Prince Kropotkin and other prominent anarchists* 
After a short period of freedom she was again arrested for making 
inflammatory speeches She was soon liberated, but, hearing 
that her enemies hoped to intern her in a lunatic asylum, she 
fled to England She returned to France in 1895, ^ 9 ®^ 

was back in London She was tounng France and lecturing 
on behalf of anarchist propaganda when she died at Marseilles 
on the loth of January 1905 

Her Mimoires (Pans, 1886) contain accounts of her tnals See also 
La Bonne Louise (Pans, 1906), by E Girault 

MICHEL, FRANCISQUE XAVIER (1809-1887), French anti- 
quary, was born at Lyons on the 18th of January 1809 
He became known for his editions of French works of the 
middle ages, and the French Government, recognizing their 
value, sent him to England (1833) and Scotland (1837) to 
continue his researches there In 1839 he was appointed 
professor of foreign literature in the Faculte des lettres at 
Bordeaux Between 1834 and 1842 he published editions of 
a large number of works written between the eleventh and 
fourteenth centuries in French, English and Saxon, including 
the Roman de la rose and the Chanson de Roland Subsequently 
he published French translations of Goldsmith, Sterne, Shake- 
speare and Tennyson He died in Pans on the i8th of May 
1887 

His original works include Histoire des races maudites de la France 
et de l*Espagne (1847) Rccherches 'iur le commerce pendant le moyen 
dge (1852-1854) Les Ecossais en France et les fran^ais en ^cosse 
(1862), Etudes de philologie comparCe sur Vargot (1856), Le Pays 
basque (1857), Histoire du commerce et de la navigation h Bordeaux 
(1807-1871) and, in conjunction with Edouard Fournier, Histoire 
des hotelleries^ cabarets^ hdtds garm^ (1851-1854) 

MICHELANGELO (MiriiELANciOLO Buonarroti) (1475- 
11564), the most famous of the great Florentine artists of the 
Renaissani e, was the son of I udovico Buonarroti, a poor gentle- 
man of that (ity, <ind of his wife Francesca dei Neri Ihe 
Buonarroti Simoni were m old and pure Florentine stock of 
the Guelf fai tion in the days of Mic hehngelo’s fame a connexion 
of the family with the counts of Canossa was imagined and 
admitted on both sides, but has no foundation in fact Ludovico 
was barely able to live on the iniome of his estate, but made 
It his boast that he had never stooped to add to it by mercantile 
or mechanical pursuits Jhe favour of the Medici procured 
him temporary employment in minor offices of state, among 
them that of podestc\ or resident magistrate for six months, 
from the autumn of 1474, at Gastello di Chiusi and Caprese 
in the ( asentino At Caprese, on the 6th of March 1475, hi*’ 
second son Michelagniolo or Muhelangelo was born Immedi- 
ately afterwards the family returned to Florence, and the child 
was put to nurse with a marble-worker’s wife of Settignano 
His mother’s health had already, it would seem, begun to fail, 
at all events in a few years from this time, after she had borne 
her husband three more sons, she died While still a young 
boy Mu helangelo determined, m spite of his father’s opposition, 
to be an artist He had sucked m the passion, as he himself 
used to say, with his foster-mother’s milk After a sharp 
struggle his stubborn will overcome his father’s pride of gentility, 
and at thirteen he got himself articled as a paid assistant in the 
workshop of the brothers Ghirlandaio Domenico Ghirlandaio, 
bred a jeweller, had become by this time the foremost painter of 
Florence In his service the young Michelangelo laid the founda- 
tions of that skill in fresco with which twenty years afterwards 
he confounded his detractors at Rome He studied also, like 
all the Florentine artists of that age, in the Brancacci chapel, 
where the frescoes of Masaccio, painted some sixty years before, 
still victoriously held their own, and here, in reply to a taunt 
he had flung at a fellow-student, Tomgiano, he received the 
blow on the nose which disfigured him to his dying day 

Though Michelangelo’^ earliest studies were directed towards 
painting, he was by nature and predilection much more inclmed 
to sculpture In that art he presently received encouragement 
and training under the eye of an illustrious patron, Lorenzo 
dei Medici On the recommendation, it is said, of Ghirlandaio, 
he was transferred, before the term of his apprenticeship as 
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a painter had expired, to the school of sculpture established 
by Lorenzo in the Medici gardens Here he could learn to match 
himself against his great predecessor, Donatello, one of whose 
pupils and assistants, the aged Bertoldo, was director of the 
school, and to compare the works of that master and his Tuscan 
contemporaries with the antiques collected for the instruction 
of the scholars Here, too, he could listen to discourses on 
Platonism, and steep himself in the cicxtrines of an enthusiastic 
philosophy which sought to reconcile with Christian faith 
the lore and the doctrines of the Academy Michelangelo 
remained a Christian Platonist to the end of ins days, he was 
also from his youth up a devoted student of Dante His powers 
of mind and hand soon attracted attention, and secured him 
the regard and favour of his patrons in spite of his rugged 
exterior and scornful unsociable temper 
Michelangelo had been attached to the school and household 
of the Medici for barely three years when, in 1492, his great 
patron Lorenzo died Lorenzo’s son Piero dei Medici inherited 
the position but not the qualities of his father, Florence 
soon chafed under his authority, and towards the autumn 
of 1494 it became apparent that disaster was impending over 
him and his adherents Michelangelo was constitutionally 
subjec t to dark and sudden presentiments one such seized 
him now, and without awaiting the popular outbreak, which 
soon followed, he took horse with tw^o companions and fled 
to Bologna Ihcrc, being now in his twentieth \ car, he 
was received with kindness by a member of the Aldovrindi 
family, on whose commission he executed two figures of saints 
and one of an angel for the shrine of St Dominic in the church 
of St Petronius After about a year, work at Bologna failing, 
and his name having been included in his absence on the list 
of artists appointed to provide a new hall of assembly for the 
great council of Florence, Michelangelo returned home Ihe 
strange theocracy established by Savonarola was now m force, 
and the whole character of civic life at Florence was for the 
time being changed The influence of the fervent Dominican 
upon the mind and character of the young Michelangelo became 
as profound as that of the Platonisls and of Dante He was 
not left without employment He found a friend in another 
I/orcnzo, the son of Pierfrancesco dei Medici for whom he at 
this time exec uted a statue of the boy St John Having also 
carved a recumbent ( upid in imitation of the antique, it was 
suggested to him by the same patron that it should be so tinted 
and treated as to look like a real antique, and sold accordingly 
Without increasing the pric e he put upon the work, Mic helangc lo 
for amusement lent himself to the counterfeit and the piece 
was then actually sold for a large sum, as a genuine work of 
antiquity, to a Roman collector, Raffaclle Riario, cardinal di 
San Giorgio, the dealer appropriating the profits When the 
cardinal discovered the fraud he caused the dealer to refund, 
but as to Michelangelo himself, it was represented to the young 
sculptor that if he went to Rome the amateur who had just 
involuntarily paid so high a tribute to his skill would c ertainly 
befriend him He set forth accordingly, and arrived at Rome 
for the first time at the end of June 149^ Such hopes as he 
may have entertained of countenance from the cardinal di 
San Giorgio were quickly dispelled Neither did the banished 
Piero del Medici, who also was now living at Rome, do anything 
to help him On the other hand Michelangelo won the favour 
of a Roman nobleman, Jacopo Galh, and through him of the 
French cardinal Jean de Villiers de la Grolaie, abbot of St Denis 
From the former he received a commission for a Cupid ” and 
a “ Bacchus,” from the latter for a “ Piet^l ” or “ Mary lamenting 
over the Body of Christ ” — works of which the two last named 
only are preserved Equal origin ihty of conception and 
ma^ificence of technical execution mark the two contrasted 
subjects — one as noble and the other as nearly ignoble as any- 
thing Michelangelo ever did — of the mother with the dead son 
on her lap, indicating with a contained but eloquent gesture of 
her left hand a tragedy too great for outcries, and the titubant 
sensual young wme-god (a condition in which ancient art would 
never have exhibited the god himself, but only his satellites) 


Michelangelo’s stay in Rome at this lime lasted five years 
— from the summer of 1496 till that of 1501 Ihe interval had 
been one of extreme political distraction at Florence The 
excitement of the French invasion, the mystic ind ascetic 
regimen of Savonarola, the reaction which led to his overthrow, 
and finally the external wars and internal dissidences which 
preceded a new settlement, hid all created an atmosphere 
most unfavourable to art Nevertheless Ludovico Buonarroti, 
who in the troubles of 1494 had lost a small permanent appoint- 
ment he held in the customs, and had come to regard his son 
Michelangelo as the mainstay of his house, had been repeatedly 
urging him to come home A spirit of family duty and family 
pride was the ruling principle in all Michelangelo’s conduct 
During the best years of his life he submitted himself sternly 
and without a murmur to pinching hardship and almost super- 
hum'm labour for the sake of his father and brothers, who were 
ever selfishly ready to be fed and helped by him H iving now, 

I after an illness, come home in 1501, Michelangelo was recjucsted 
by the cardinal Franc esc o Pic c olomini to adorn with a number of 
sculptured figures a shrine already begun in the cathedral of 
Siena in honour of the most distinguished member of his house, 
Pope Pius II Four only of these figures were ever executed, 
and those not apparently, or only in small part, by the master s 
hand A woik of gi eater interest in h lore nee itself had diverted 
him from his engagement to his Sienese patrons I his was the 
execution of the famous colossal statue of David, popularly 
known as “ the Giant ” It was carved out of a huge block of 
marble on which another sculptor, Agostino d’Antonio, had 
begun unsuccessfully to work forty years befc^re, and whic h Ind 
been lying idle ever since Michelangelo had here a dillicult 
problem before him Without much regard to the traditional 
treatment of the subject or the historical character of his hero, 
he carved out of the vast hut cramped mass of material an 
adolescent, frowning colossus, tensely waUhlul and self-balanced 
in preparation for his gieat action Ihc result anitued every 
beholder by its freedom and sc lenc e of exc cution and its victorious 
energy of expression All the best artists of hlorenee were 
called in council to dctciminc on what site it should be set up, 
and after much debate the terrace of the palace of the Signory 
w \s chosen, in preferenc c to the neighbouring I oggia dei Lanzi 
Here accordingly the colossal “ David ” of Michelangelo took, 
in the month of Ma) 1504, the place which it continued to hold 
until in 1882 it was removed for the sake of piotection to a hall 
in the Academy of Tine Arts, where it inevitably looks crushed 
and cabined Other works of sculpture belong to the same 
period among them a second “ Dwid,” in bronze and on a 
smaller scale, commissioned by the nitric hal Pierre Rohan 
and left by the young master to be finished by Benedetto da 
Rovezz ino, who despatched it to Trance in 1508, a great 
rough-hewn “ St Matthew ’ begun but never completed for the 
cathedral of Tloreme, a “Madonna and Child” executed on 
the commission of i merchant of Bruges, and two unfinished 
bis-rchefs of the same subject 

Neither was Michelangelo idle at the same time as a painter 
Leaving disputed works for the moment out of sight, he m these 
days at any rate painted for his and Raphael s common patron, 
Angelo Doni, the “ Hol> Family ” now in the Uffizi at Florence 
In the autumn of 1504, the year of the completion of the 
“David,” he received from the Florentine state a commission 
for a work of monumental painting on a heroic scale Leonardo 
da Vinci had been for some months engaged on his great cartoon 
c^f the “Battle of Anghiari,” to be painted on the wall of the 
great hall of the municipal council The gonfalonierc Piero 
Sodenni now procured for Mu helangelo the commission to design 
a companion work Mic helangelo chose an me ident at the battle 
of (ascina during the Pisan war of 1364, when the Florentine 
soldiery had been surprised by the enemy in the act of bathing 
He dashed at the task with his accustomed fiery energy, and had 
carried a great part of the cartoon to completion when, m the 
early spring of 1505, he broke off the work in order to obey a 
call to Rome which reached him from Pope Julius II His 
unfimshed cartoon, m its power over the varieties and contrasts 
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of energetic and vitally significant action, showed how greatl> 
Michelangelo had profited by the example of his elder rival, 
Leonaido, little as, personally, he yielded to Leonardo’s charm 
or could bring himself to respond to his courtesy Ihe work 
of Michelangelo’s youth is for the most part comparatively 
tranquil in character His early sculpture, showing a degree 
of science and perfection unequalled since the antique, has 
also something of the antique serenity It bears strongly the 
stamp of intellectual research, but not by any means that of 
storm or strain In the cartoon of the “ Bathers” the qualities 
afterwards proverbially associated with Michelangelo — his junUy 
his ternbilita, the tempest and hurricane of the spirit which 
accompanied his unequalled technical mastery and knowledge — 
first found expression 

With Michelangclo^s dtpaiture to Rome early in 1505 the first 
art of lus artistic carcei may be said to end It will be conveiucnt 
cre to recapitulate its pimcipal results in sculpture and painting, 
both those picbcrvLd ind those iccordcd but lost 

Sculpture — tlovence , “ Head of a Faun/" mirble, 

lost Conclivi describes Michelangclo"s first essay m sculpture as 
a heati of an aged faun with a front tooth knocked out, tins lattci 

? ouit having been an afterthought suggested by Lorenzo dci Medici 
’he head is soinctimts idcntihcd with one m the National Museum 
at Elortncc, which however bears no marks of Michelangelo's eaily 
style and is in all probability spuiious — “ Madonna seated on a 
Step/' bronze Casa Buonarroti, Fkircnci This bas-relief, executed 
in mutation ol the tcclimeal style of Donatello, is a genuine example 
of Michelangelo’s early work in the Medieean school under Ber 
toldo — ‘ Centauromachia," marble, Casa Buonarroti A fine and 
genuine work in full iclief, of probably somewhat later date than the 
last mentioned Ihe subject occurs often m ancient sarcophagus 
rchels Michelangelo lias followed the antique m his conception and 
treatment of the nude, but the airangemciit ot the subject is lus own 
Bologna^ 14.^4-14% - Statuettes of “ St Petronius," St Proeulus," 
and a Kneeling Angel," marble part of the decorations of the 
shrine of bt Donumc in the church of tlut saint at Bologna the 
style of all three much influenced by the work of Jacopo della ^uereia 
in the same cliuich , the attitude of the kneeling angel with the 
candelabrum imitated from an aneic nt bas relief 

hlotence, “ St John in the Wilderness ' exccuteil for 

Lorenzo di Pierfranccsco dci Medici, marble, [irobablv lost De 
dared in 1874 to hive been found again in the possession oi Count 
Gualandi Rossalniini at Pisa Vehement and prolonged discussion 
arose as to the authenticity of this newly founJ S Ciiov annino, and 
at last it was bought for the Berlin Museum, where its genuineness 
IS still stoutly maintained But the finicking and affected elegance 
of the conception denote a dilfcicnt temperament from Michelangelo s 
and probably a later date With this figure must l)e givt n up also 
the lestoration of an antique group of Bacchus and Ampelus" at 
the Uffizi which is clearly by the same hand and is claimed also as 
an early work of Michelangelo — ‘ Recumbent Cupid, ' bought by 
the cardinal ban Giorgio as an antique, marble , lost I he attempts 
to leeogmze it in certain extant copies or seivile imitations of the 
antique, cspeeiilly one now at Turin, must be held mistake n 

Rome^ 1 $95-150 1 — " Virgin lamenting the dead Chiist " com 
missioned by the abbot dc la Grolaie, maible, bt Peters, Rome — 
‘ Bacchus and young Faun,' cornmissioneel by Jacojx) (xalU, marble, 
National Museum, hlorence (Of these two masterpieces of Michel 
angelo s youth enough has been said above)- Cupid,' commis- 
sioned by the abbot dc la Grolaie, marble, lost has been commonly 
identified as the Kneeling Cupid " of the Victoria and Albert 
Museum, but this, if by Michelangelo at all, winch is not quite 
certain, must in all likelihood belong to a later time 

Bhrenccy 1501-1506 — ■ Five S tints, in niches decorating the 
shnno of Pius II commissioned by the Piccolomini family marble, 
cathedral of Siena The contract for the sculptured decoration of 
this shnne was one of those which the pressure of other work pre 
vented the artist fiom ever takmg seriously in hand Of the five 
saints in niehcs, tiaditionally leputed to be his work, the St Peter 
alone shows any char marks of his style the other four were probably 
designed and certainly earned out, by weaker hands — “ David " 
(the ’ Gigante ' ), commissioned for the city of Florence by Piem 
Soderini marble, Floience Academy Besides what has been said 
above it has only to be ad led that a wax model in the Casa Buonar 
roti, showing nearly the s'lme design with a different movement of 
the legs IS probably Michelangelo's onginal sketch /tfor the subject 
David," eomtmssioned by Pierre Rohan bronze, lost , a clay 
model m the N itxoiial Museum, 1 lorence, may probably be a sketch 
for it, more than one bronze has been brought forwaid with claims 
to be the original, but none has stood the test of criticism “ Virgin 
and CluJd " commissioned for Tadcleo laddei, circular relief un 
fimshed, marble London, Royal Academy The motive of the 
Christ-ehild frightened by the fluttermgs of the bird held out by 
St John IS the most playful m all MicheUngelo's work the whole 
design shows the mfliunce of Leonardo in his gentler, as much as 
the cartoon of the " Bathers *’ shows it in his more violent, moods 


** Virgin and Child with St John," commissioned by Bartolommeo 
Pitti nearly circular relief, unfinished, marble, Florence, National 
Museum a more tranquil and very charming presentment 
“ Madonna and Child, ' sold to the Mouscron family of Bruges 
(known in Italy as Moscherom), and by them presented to the church 
of Notre Dame m that city, group m the round, marble, church of 
Notre Dame, Bruges A meditative seated Virgin with upright 
head, tlie naked child seated between her knees his smoothly 
rounded form in strong contrast with htr complicated draperies 
“ St Matthew " one of a set of twelve statues of Apostles com 
missioned by ^ the consuls of the Arte della Lana for the cathedral 
at Florence, marble , National Museum, Florence Unfinished 
(only roughlv blocked out), the other figures of the set never having 
been so much as begun, the contiact was signed m 1503 and caneelled 
in 1505 There is an early drawmg by Raphael from this statue 

Painting — “ Holy Family, ' painted for Angelo Doni, tempera, 
circulai Floienee, Ultizi The only perfectly well-attested panel 
painting of Michel uigclo which exisG His love of restless and some- 
what strained actions is illustrated by the gesture of the Madonna, 
who kneels on the ground holding up the child on her nght shoulder 
his love of the nude by the introduction (wherein he follows Luca 
Signoielh) of some otherwise purjioseless iindiaped figures in the 
baekgiound " Virgin and Child with Four Angels " tempera , 
NationU Gallery, I ondon This unfinished painting, strongly 
marked by the influence of Michelangelo in his woik at tins penod, 
has been confidently claimed for him, but lacks his strength ancl 
mastery, and is far more probably the work of his imitator and 
intimate associate, Francesco Graiiacci “ Cartoon of tlu Bathers " , 
lost and utterly perished The only authentic records of it are 
contained in a few early engravangs by Marcantonio and Agostmo 
Vtneziano and a ccitain number of sketches and studies by the 
master himself, chiefly at the Albcitini, Vienna, the British Museum 
and th( Univeisity Calltncs, Oxfoid An eliboratc drawmg of 
many figures at Holkham Hall, well known and often engraved, 
seems to be a later cento destitute of leal luthonty 

Michelangelo had not been long m Rome before Pope Julius 
devised fit employment for him That capacious and head- 
strong spirit, on fire with great enterprises, had eonceived the 
idea of a sepulchral monument to commemorate his glory when 
he should be dead, and to be executed according to his own 
plans while he was still living lie entrusted this congenial 
task to Michelangelo The design being approved, the artist 
spent the winter of 1 505-1 *506 at the quarries of Carrara, superin- 
tending the ex( avation and shipment of the net essary marbles 
In the spring he returned to Rome, and when the maiblcs ai rived 
fell to with all his energy at the preparations for the work 
For a while the pope followed their progress eagerly, and was 
all kindness to the young st ulptor But presently his disposi- 
tion changed In Michelangelo’s absence an artist who was no 
friend of his, Bramante of Urbino, had been selected by Julius to 
carry out a new architectural scheme, commensurate with the 
usual vastness of his com eptions, viz the rebuilding of bt Peter’s 
Church To the influence and the malice of Bramante Michel- 
angelo attributed the unwelcome invitation he now received 
to interrupt the great work of sculpture which he had just 
begun in order to decorate the Sixtine Chapel with frescoes 
boon, however, schemes of war and conquest interposed to 
divert the thoughts of Julius, not from the progress of his own 
monument merely, but from artistic entei prises altogether 
One day Michelangelo heard him say at table to his jeweller that 
he meant to spend no more money on pebbles, either small or 
great To add to the artist’s discomfiture, when he went to 
apply m person for payments due, he was first put off from 
day to day, and at last actually with scant courtesy dismissed 
At this his dark mood got the mastery of him Con vine ed that 
not his employment only but his life was threatened, he suddenly 
took horse and left Rome, and before the messengers of the pope 
could overtake him was safe on Florentine territory Michel- 
angelo’s flight took place m April 1506 Once among his own 
people, he turned a deaf ear to all overtures made from Rome 
for his return, and stayed throughout the summer at Florence, 
how occupied we are not distinctly informed, but apparently, 
among other things, on^ the continuation of his great battle 
cartoon 

During the same summer Julius planned and executed the 
victorious military campaign winch ended with his unopposed 
entry at the head of his army into Bologna Thither, under 
strict safe-conduct and promises of renewed favour, Michelangelo 
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was at last persuaded to betake himself Julius received the 
truant artist kindly, as indeed between these two volcanic 
natures there existed a natural affinity, and ordered of him 
his own colossal likeness in bronze, to be set up, as a symbol 
of his conquering authority, over the principal entrance 
of the church of St Petronius For the next fifteen months 
Michelangelo devoted his whole strength to this new task 
The price at which he undertook it left him, as it turned out, 
hardly any margin to subsist on Moreover in the technical 
art of metabcastmg he was inexperienced, and an assistant 
whom he had summoned from Florence proved insubordinate 
and had to be dismissed Nevertheless his genius prevailed 
over every hardship and difficulty, and on the 21st of February 
1508 the majestic bronze colossus of the seated pope, robed and 
mitred, with one hand grasping the keys and the other extended 
in a gesture of benediction and command, was duly raised to 
its station over the church porch Ihrce years later it was 
destroyed in a revolution The people of Bologna rose against 
the authority of Julius, his delegates and partisans were cast 
out, and his effigy hurled from its place Ihe work of Michel- 
angelo, after being trailed in derision through the streets, was 
broken up and its fragments ( ast into the furnat e 
Meanwhile the artist himself, as soon as his work was done, 
had followed his reconciled master back to Rome The task 
that here awaited him, however, was after all not the resumption 
of the papal monument, but the execution of the senes of 
paintings in the Sixtine Chapel which had been mooted before 
his departure Painting, he always averred, was not his 
business, he was aware of his enemy’s hopes that a great enter- 
prise in fresco-painting w'ould prove beyond his powers, and he 
entered with misgiving and reluctance upon his new undertaking 
Destiny, however, so ruled that the work thus thrust upon him 
remains his chief title to glory His history is one of indomitable 
will and almost superhuman energy, yet of will that hardly ever 
had Its way, and of energy continually at war with cm umstanc e 
The only work which in all his life he was able to complete as 
he had conceived it was this of the decoration of the Sixtine 
ceiling The pope had at first desired a scheme including figure s 
of the Twelve Apostles onl} Michelangelo began accordingly, 
but could rest content with nought so meagre, and soon proposed 
instead a design of many hundred figures embodying the stor> 
of Genesis from the Creation to the Flood, with accessory 
personages of prophets and sibyls dreaming on the new dispensa- 
tion to come, and, in addition, those of the forefathers of Christ 
The whole was to be enclosed and divided by an elaborate 
framework of painted architecture, with a multitude of nameless 
human shapes supporting its several members or reposing among 
them — shapes mediating, as it were, between the features of 
the inanimate framework and those of the great dramatic and 
prophetic scenes themselves Ihe pope bade the artist do as 
he pleased By May 1508 the preparations in the chapel had 
been completecl and the work begun Later in the same year 
Michelangelo summoned a number of assistant painters from 
Florence Trained in the traditions of the earlier Florentine 
school, they were unable, it seems, to interpret Michelangelo’s 
designs in fresco either with sufficient freedom or sufficient 
uniformity of style to satisfy him At any rate he soon dismissed 
them, and earned out the remainder of his colossal task alone, 
except for the necessary amount of purely mechanical and 
subordinate help Ihe physical conditions of prolonged work, 
face upwards, upon this vast expanse of ceiling were adverse 
and trying in the extreme After four and a half years of toil 
the task AVas accomplished Michelangelo had during its 
progress been harassed alike by delays of payment and by 
hostile intrigue, his ill-wishers casting doubts on his capacity, 
and vaunting the superior powers of Raphael That gentle 
spirit would by nature have been no man’s enemy, but unluckily 
Michelangelo’s moody, self-concentrated temper prevented the 
two artists being on terms of amity such as might have stopped 
the mouths of mischief-makers Absolute need of funds for 
the furtherance of the undertaking constrained him at one 
moment to break off work and pursue his inconsiderate patron 


as far as Bologna This was between September 1510, by which 
time the whole of the great series of subjects along the centre 
of the vault were completed, and January 15 ii, when the master 
set to work again and began filling the complicated lateral 
spaces of his decorative scheme 

The mam field of the Sixtine ceiling— m form a depressed barrel 
vault — IS divided in MichelangUo s scheme into four larger, alter- 
nating with live sm dlcr fields The following is the order of the 
subjects depicted m them (i) the dniding of the light from the 
darkness, (2) the creation of sun, moon and stars (3) the creation 
of the waters, (4) the creation of man (5) the creation of woman, 
(6) the temptation and expulsion, (7) the sacrifice of Noah, (8) the 
deluge, (9) tlie drunkenness of Noah 1 he figures in the last three of 
these scenes are on a smallci scale than those in the first six In 
numbers i, 3, 5, 7 and 9 the field of the picture is 1 educed by the 
encroachments of the architectural framework with its seated pairs 
of supj)ortcis, commonly known as “ Slaves ’ or “ Atlases " Flank 
mg these smaller compositions, along the lateral spaces between 
the crown of the vault and the walls on either side, are seated 
figures of projihcts and sibvls alternately, two other prophets arc 
introduced at each extremity of tlie senes — ^making seven prophets 
and five <-iby]s in all In the triangles to right ana left of the pro- 
phets at the two extremities arc the death of Goliath, the death 
of Holoferncs, the brazen sequent and the punishment of Hainan 
In the twelve lunettes above tlu windows arc groups of the ancestors 
of Christ, their names designattd by inscriptions, and in the twelve 
liian^lts above them (lictween the prophets and sib>ls) other 
kindrctl groups crouched or sitting These last are all shown 
in 1 datively simple human actions and household relations, 
heightened but not falsified by the artists genius, and rising 
into majestic significance from roots deep m daily human nature 
The work represents all the powers of Michelangelo at their best 
Disdaining all the accessory allurements of the painter’s art, he has 
concentrated himsc If ii]^K)n the exclusive delineation of the human 
form and face at their highest power His imagination has conceived 
and his knowledge and certainty of hand have cnabUd him to realize, 
attitudes and combinations of unmatched variety and grandeur, 
and countenances of unnuitchcd <. xpressivcness and power But 
he has not tiusted, as he came latei to trust, to science and acquired 
knowledge mcrclv, neither do his personages so far as they did 
afterwards transcend human possibility or leave the facts of actual 
life behind them Ihe proloundest knowledge and the most search- 
ing realism servt to embody all this inspiration and sustain all this 
sublimity, the sublimity, moreover is combined with the noblest 
elements of grace and even of tenderness As for the intellectual 
meanings of his vast design over and alxivc those winch reveal 
themselves at a fust glance or by a bare description, they are 
from the natun of the case inexhaustible, and can never be pci 
fectly defined Whatever the soul of this great Florintine, the 
spiritual heir of Dintc with the Christianity of the middle agts 
not shaken m Ins mind hut expanded and Iranscendentalizcd, by 
tJic knowledge and love of Plato,— whatever the soul of such a man, 
full of supi)rcsscd lendeintss and nglitcous indignation, and of 
anxious qutstionings of coming fate could eoneeive — that Michel- 
angelo has expressed or 'shadow cd forth in this great and sigmficint 
scheme of paintings The pow ers of the artist sec m to have expanded 

with the progress of his work He set nis to have begun (as the 
spcetatoi entering the thapcl has to begin) with what is chrono 
logically the last subject of the series, the drunkenness of Noah, and 
to have worked backwards, mci easing the scale of his figures for 
their better tfifcct from the fourth siibicct (the Temptation and 
Expulsion), and rising in ascending scale of majesty through the 
successive acts of creation from the last to the first 

The Sixtine chapel was no sooner t ompleted than Michelangelo 
resumed work upon the marbles for the monument of Julius 
But four months onl> had passed when Julius died His heirs 
immediately entered (in the summer of i *>13) into a new contract 
with Michelangelo for the execution of the monument on a 
reduced scale What the precise nature and c xtent of the original 
design had been we do not know, onl> that the monument 
was to be detached from the wall, and to stand four-square 
and free — a thing hitherto unknown in Renaissance sepulchral 
architecture — in one of the chapels of St Peter s But the new 
design was extensive and magnificent enough It was to consist 
of a great three-sided structure, two courses high, projecting 
from the church wall, and decorated on its three unattached 
sides with statues On the upper course was to be placed the 
colossal recumbent figures of the pope, with a vision of the 
Virgin and Child above him, angels mourning at the sides, 
and prophetic and allegoric personages at the angles — sixteen 
figures in all 1 he lower course was to be enriched with twenty- 
four figures m niches and on projecting pedestals in the 
niches, Victories, m front of terminal pilasters between them, 
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slaves or captives denoting, it would seem, either conquered 
provinces or arts and sciences in bondage after their patron’s 
death A much injured and not indisputable sketch by the 
master at Berlin, with a copy of the same by bacchetti, are 
supposed to show the design at this stage of its reduction 
1 he entire work was to be completed in nine years’ time During 
the next tliree years, it would seem, Michelangelo brought to 
completion three at least of the promised figures, for which 
the blocks had reached Rome from Carrara as early as July 
1508, and they are among the most famous of all existing works 
of the sculptor’s art — namely, the Moses,” now m the church 
of S Pietro in Vincoli at Rome and the two Slaves ” at the 
Louvre 

1 ht “ Moses,' onginally intended for one of the angles of the upper 
course, is now placed at the level of the eye, in the centre of the 
pnncipal face ol the monument as it was at last finished, on a deplor- 
ably reduced and altered scale, by Michelangelo and his assistants 
in his old age The prophet, sup])Oscd to have just come down from 
Mount Sinai and found the Israelites worshipping the golden calf, 
sits, heavily bearded and draped, with only his right arm bare, his 
left foot drawn back, his head raised and turned to the left, his 
left hand laid on his lap and his right giasjung the tables of 
the law — an incarnation of majestic indignation and menace The 
work, e\(.C2;t m one or two places, is of the utmost finish, and the 
statue looks like one of the prophets of the Sixtine ceiling done in 
marble I he ‘‘Slaves" at the Louvre are youthful male figures 
of equally jierfcct execution, nude but for the band which passes 
over the breast of one and tlu right Ug of the other One, with his 
left hand raised to his head and his right pressed to his bosom, his 
eyes almost closed, seems succumbing to the agonies of death the 
other, with his arms bound behind his back, looks upward still 
hopelessly struggling All three of tliese figures were finished 
between 151^ and 1516 

By 1516 Mu helangelo’s evil star was again in the ascendant 
Julius II had been succeeded on the papal throne by Cardinal 
Giovanni de’ Medici under the title of Leo X The Medici, 
too, had about the same time by force and fraud re-t stablished 
their sway in Florence, overthrowing the free institutions that 
hid prevailed there since the days of Savonarola Now, on 
the one hand, this family were the hereditary friends and patrons 
of Michelangelo, on the other hand he was a patriotic son of 
republican Florence, so that henceforward his personal allegiance 
and his political sympathies were in conflict Over much of 
his art, as has been thought, the pain and perplexity of this 
conflict have cast their shadow For the present the consequence 
to him of the rise to power of the Medici was a fresh interruption 
of his cherished work on the tomb of Julius Leo X and his 
kinsmen were full of a vast new scheme for the enrichment 
and adornment of the fagadc of their own family church of San 
Lorenzo in Florence Michelangelo, earned away by the idea 
and forgetful of his other still great and onerous task, offered 
his services for the new fagade They were eagerly accepted, 
although tor a moment the idea had been entertained of entrust- 
ing the work to Leonardo da Vinci The heirs of Julius on their 
part showed an accommodating temper, and at the request 
of Leo allowed their three-years’-old contract to be cancelled 
m favour of another, whereby the scale and sculptured dec ora- 
tions of the Julian monument were again to be reduced by nearly 
a half Michelangelo soon produced lor the San Lorenzo facade 
a design of combined sculpture and architecture as splendid 
and ambitious in its way as had been that for the original monu- 
ment of Julius The contract was signed m January 1518, 
and the artist went to Carrara to superintend the excavation 
of the marbles 

Michelangelo was now m his forty-fourth year Though half 
his life was yet to come, yet its best days had, as it proved, been 
spent All the hindranc es which he had encountered hitherto 
were as nothing to those which began to beset him now For 
the supply of materials for the facade of San Lorenzo he had 
set a firm of masons to work, and had himself, it seems, entered 
into a kind of partnership with them, at Carrara, where he knew 
the quarries well, and where the industry was hereditary and 
well understood When all was well in progress there under 
his own eye, reasons of state induced the Medici and the Floren- 
tine magistracy to bid him resort instead to certain new quarries 


at Pietrasanta, near Serravalle m the territory of Florence 
Hither, to the disgust of his old clients at Carrara and to his 
own, Michelangelo accordingly had to transfer the scene of his 
labours Presently he found himself so impeded and enraged 
by the mechanical difficulties of raising and transport mg the 
marbles, and by the disloyalty and incompetence of those with 
whom he had to deal, that he was fain to throw up the commission 
altogether The contracts for the facade of San Lorenzo were 
rescinded in March 1518, and the whole magnificent scheme 
came to nothing Michelangelo then returned to Florence, 
where proposals of work poured in on him from many quarters 
The king of France desired something from his hand to place 
beside the two pictures he possessed by Raphael 1 he authorities 
of Bologna wanted him to design a fa9ade for their church of 
St PetroniUij, those of Genoa to cast a statue m bronze of their 
great commander, Andrea Dona Cardinal Grimani begged 
hard for any picture or statue he might have to spare, other 
amateurs importuned him for so much as a pencil drawing 
or sketch lastly his friend and partisan Sebastian del Piomoo 
at Rome, ever eager to keep up the feud between the follower^ 
of Michelangelo and those of Raphael, besought him on Raphael’s 
death to return at once to Rome, and take out of the hands of 
j the dead master’s pupils the work of painting still remaining to 
be done in the Vatican chambers Michel ingelo complied with 
none of these lecjuests All that wc certainlv know of his doing 
between 1518 and 1522 is the blocking out in the rough of foui 
more of the “ Slaves ” for the tomb of Julius, and carrying out 
a commission, which he had icceived fioni three citizens of Rome 
as early as 1514, for a statue of the risen Christ The roughed out 

Slaves ” now stand immured in a grotto in the Boboh Gardens, 
Florence, the Christ, practically finished by the master but 
with the last touches added bv pupils, stands in the church, 
for which It was destined, of Sta Maria sopra Minerva at Rome, 
theic IS little in it either of devotional spirit or imaginative 
power, although, in those parts which Michelangelo himself 
finished, there is extreme accomplishment of design and 
workmanship 

The next twelve years of Michelangelo’s life ^1522-1534) were 
spent at Florence, ind again employed principally in the service 
of his capricious and unLungemal pations — the Medic 1 The 
plan of a great group of monuments to deceased members of this 
family, to be set up in a new sacristy or mortuary chapel in 
San I orenzo, was first broached to Michelangelo in 1520 by 
Cardinal Giuho de’ Medici No practical impulse, however, 
was given to the work until Giuho, after the death of Leo X 
and the brief pontifiiate of the puritanical and iconoclastic 
Adrian VI, had m his turn become pope in 1523 under the 
title of Clement Vll Fven then the impulse was a wavering 
one First Clement proposed to associate another artist, 
Sansovino, with Michelangelo in his task This proposal being 
on Michelangelo’s peremptory demand abandonee!, Clement 
next distracted the artist with an order for a new arclutectural 
design— that, namely, for the proposed Mcdicean or “ Lauren- 
tian ” library When at last after many changes of scope and 
scheme the ])lans for the sepulchral chapel or “ Sagrestia nuova ” 
took shape, thev did not include, as had been at first intended, 
memorials to the founders of the house’s greatness, Cosimo 
{pater patriae) and Lorenzo the Magnificent, or even to Pope 
Leo X himself, but only to two younger members of the house 
lately decea^^ed, Giuliano, duke of Nemours, and Lorenzo, 
duke of Urbino Michelangelo brooded long over vaiious 
designs for this work, and was still engaged on its execution — 
his time being partly also taken up by the building-plans for 
the Medicean library — when political revolutions interposed 
to divert his industry In 1527 came to pass the sack of Rome 
by the Austrians, and the apparently irretrievable rum of Pope 
Clement The Florentines seized the occasion to expel the 
Medici from their city, and ^et up a free republican government 
once more Naturally no more funds for the works m San 
Lorenzo were forthcoming, and Michelangelo, on the invitation 
of the new signory, occupied himself for a while with designs 
for a group of Hercules and Cacus, and another of Samson 
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and the Philistines — the latter to be wrought out of a block 
of marble which had been rough-hewn already for another 
purpose by Baccio Bandmelli Soon, however, he was called 
to help in defending the city itself from danger ( lement and 
his enemy Charles V having become reconciled, both alike 
were now bent on bringing Florence again under the rule ol 
the Medici In view of the approaching siege, Michelangelo 
was appointed engmeer-m-chief of the fortifications He spent 
the eaily summer of 1529 m strengthening the defences of San 
Miniato, from July to September he was absent on a diplomatic 
mission to Ferrara and Vemce Returning in the middle of 
the latter month, he found the cause of Florem e hopeless jrom 
internal treachery and from the overwhelming strength of her 
enemies One of his dark seizures overcame him, and he departed 
again suddenly for Venice There for a \Nhile he remained, 
negotiating for a future residence in trance Then, while the 
siege was still in progress, he returned once more to Florence, 
but in the final death-struggle of her liberties he bore no part 
When in 1530 the city submitted to her conquerors, no mercy 
was shown to most of those w ho had taken pai t in her defence 
Michelangelo believed himself m danger with the rest, but on 
the intervention of Baccio Valori he was presently taken back 
into favour and employment by Pope Clement For four 
vears more he continued to work at intervals on the completion 
of the Medici monuments, with the help from 1532 of Giovanni 
Montorsoli and other pupils, and on the building of the I auren- 
tian library In 1S31 he suffered a severe illness, in 1*532 ht 
made a long stav at Rome, and entered upon yet another coi tr-act 
for the completion of the Julian monument, to be reduced now 
to a still more shrunken stale and to be placed not in St Peter’s 
but m the church of San Pietro in Vint oh In the autumn of 
1334 he left Florence for good What remained to be done m 
the Medici Chapel was done by pupils, and the chapel was not 
finally opeicd to view until 1545 

1 he statues of the Mtdici monument take nnk beside the ‘ Moses 
and the Slaves as the finest work of Michel ingdo s central time in 
sculptuio I hey consist of a Madonna and Cliild and of tlie two 
fimous monumental groups, each composed of an irmcd and staled 
portrait-statue in a mchc, with two emblematic figures ret lining 
on eich side of a sarcophagus below I he ‘‘Madonni and Child ' 
(left unfinished because the marble was short in bulk) combines 
astonishingly the divers qualitus of realistic motive anti natural 
animation with learned complexity of design and imi>osing majesty of 
effect It was set up finally — iK)t a1 ill in accordance w ith the artistes 
first intention — against a blank wall of the chapel, and flanked at wide 
intervals by statues of SS Cosmo and Damian the work of pupils 
The portraits are treated not realistically but tyiucally In that 
of Loienzo seems to be typified the mood of crafty brooding and 
concentrated inwird thought, in that of Giuliano the type of alert 
and confident practical survey immediately preceding action lo 
this contrast of the medititne and active cn traders corresponds 
a contrast m the emblematic groups accompanying the portraits 
At the feet of the duke Giuliano lecline the shapes of ** Night and 
** Day ' — the former a female the latter a male personification , the 
former sunk in an attitude of deep but uneasy slumber the lattei 
(whose head and face are merely blocked out of the marble) lifting 
himself in one of wiathful and disturbed awakening But for 
Michelangelo s unfailing grandeur of style and for the sense which 
his works convey of a compulsive heat and tempest of thought and 
feeling in the spirit that thus conceived them both these attitudes 
might be charged with extravagance As grand but far less violent 
are those of the two companion figures that recline between sleep 
and waking on the sarcophagus of the pensive Lorenzo Of these, the 
male figure is known as Fvening the female as ** Morning ' (Crepus 
culo and Aurora) In Michelangelo's original idea partly founded 
on antique precedent in pedimental and sarcophagus groups figures 
of ‘‘Earth'* and “Heaven * were to be associated with those of 
“ Night ** and “ Day ** on the monument of Giuliano and others — no 
doubt of a corresponding nature with those of the Morning and 
Evening Twilight on that of Lorenzo These figures afterwards fell 
out of tlic scheme and the recesses designed for them remain empty 
Michelangelo’s obvious and fundamental idea was as some words of 
his own record, to exhibit the elements and the powers of earth and 
heaven lamenting the death of the princes Rivcr-gods i\ere to 
recline on the broad bases at the foot of the monuments These 
too are lacking They were never finished but a bronze cast from 
a small model of one of them, and the torso of a large model have 
lately been identified, the former in the National Museum and the 
latter in the Academy at Florence 

Other Works of ts 22 -jS 34 — Victory,” marble (National Museum 
Florence) A youthful conqueror standing over a bearded enemy. 


whose shoulders he crushes down with his left knee Fine and 
finished work whether intended for one of the emblematic Victonc‘s 
of the Julian monument, or having some connexion with the 
* Hercules and Cacus and ‘ Samson and the Philistine,” subjects 
undertaken for the Signory m 1528, must remain unetrtain For 
the former of these two subjects a wax model at the Victoria and 
\lbert Museum, for the latter a plaster model at the Cisa Buonarroti, 
are claimed perhaps rightly, is original David (tormtrly 
called \pollo ' ), marble unfinished (National Museum, Elorenct) 
Both the authenticity and the a[)proximatc date of this fine work 
are beyond tloubt, of its origin anil destination we arc uninformed 
‘ Crouching boy,” marble, unfinished (the Hermitage, Petersburg) 
Another masterly sketch in mirble, the stated lad stoops forward 
between his parted knees, having both hands occupied with his kft 
foot the figure blocked out of the marble with the least possible 
sacrifice of the material, the subject and motive enigmatical 
‘Cupid,” kneeling, ajmarcntly m the act of shooting downward 
with a bow, marble (Victoria anti Albert Museum) Probably 
but not quite certainly, authentic , if so then of i *> 30 01 thereabouts 
ts identification with the early Cupid done for Jacopo Galli at 
Rome in 1406 is untenable I tda, painting, done for the duke 
of Ferrara, but withheld because of the misconduct of his messenger, 
and given by the master to his pupil Antonio Mini m 1531, lost 
A fine innired tempera painting of the subject in the store rooms 
of the National Gallery in London may presumably be an early 
copy 

Muhelangelo had fully purposed, as soon as he could get 
free of his task on the Mcdici tombs, to de\ote all his powers 
to the completion of the julian monument in accordanc e with the 
new contract of 1532 But his intention was again frustrated 
Pope Clemtpt insisted that he must complete his decorations 
of the Sixtine Chapel by painting anew the great end wall above 
the altar, adorned until then bv frescoes of Perugmo The 
subject chosen was the last Judgment, and Michelangelo began 
to prepare sketches In the autumn of 1534, in his sixtieth 
year, he settled finally, and for the remaind( r of his life, at Rome 
Immediately afterwards Clement died, and was succeeded by 
a I^arne'^e under the title of Paul III Even more than his 
predecessor, Paul insisted on daiming the mam services of 
Michelangelo for himself, and forced him to let all other (ngage- 
ments drift For the first seven years after the artist’s return 
to Rome, his time was principally taken up with the painting 
of the colossal and multitudinous Last Judgment ” This being 
completed in i'54t, he was next compelled to undertake two 
more great frescoes — one of the Conversion of Paul and another 
of the Martyrdom of Peter — m a new c hapel which the pope 
had caused to be built m the Vatican, and named after himself 
— Capclla Paolina 

The fresco of the ^ Last Judgment ” in the Sixtine Chapel is 
probably the most famous single picture m the world In it 
Michelangelo shows more than ever the omnipotence of his 
artistic science, and the fiery daring of his conceptions But 
the work, so far as its deplorably deteriorated condition admits 
comparison, is hardly comparable in the qualities of colour and 
decorative effect to the earlier and far more nobly inspired 
frescoes of the ceiling It is to these and not to the ''Last 
Judgment” that the student must turn if he would realize 
what IS best and greatest in the art of Michelangelo 

The frescoes of the Pauline Chapel are on their part so injured 
as to be hardlv susceptible of useful study or criticism In 
their ruined state they bear evidence of the same tendencies 
that made the art of Michcl ingelo m its latest phase so dangerous 
an example to weaker men — the tendency, that is, to seek for 
unqualified energv and violence of action, both m place and 
out, for ** terribleness ” quand tneme, and to design actions 
not by help of direct study from nature, but by scientific 
deduction from the abstract laws of structure and movement 
At best these frescoes can never have been happy examples 
of Michelangelo’s art 

Other Works of the years Sculpture — During the 

fifteen years when Michelangelo was mainly engaged on these 
paintings he had also at last been enabled to acquit himself, although 
m a manner that can have been satisfactory to none concerned of 
his engagements to the heirs of Julius Once more the influence 
of the pope had prevailed on them to accept a compromise alto- 
gether to their disadvantage By a final contrast dated 1542, it 
was agreed that the “ Moses ” executed thirty years before seated on 
a low plinth in a cential recess, should be the chief figure of the new 
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scheme, in niches at either side of him were to be standing figures of 
“ Leah and “ Rachel * These Michelangelo lumself executed hastily 
with the help of assistants lo pupils entirely was left the carrying 
out of the upper cornice with the recumbent effigy of the pope 
occupying the centre of a weak and incongruous architectural 
scheme a Madonna and Child in a niche above, and a prophet 
and a sibyl in recesses at eithtr side Meantime all idea 
of incorporating any of the ‘ Slaves' m the new design had been 
abandoned Ihc master gave the two that had been finished m 
151^-1510 to Robert Strozzi who gave them to Francis 1 , while 
the four that had been roughed out between 1518 and 1522 remained 
at Florence Brutus, marble (National Museum tlorence) 
l-'robably executed soon after 1559 in memory of the tyrannicide 
Lorenzino de' Medici To the end of this period or to a year or two 
later belongs the infinitely pathetic unfinished sketch in marble of 
alifo-size ‘ PietA (Palazzo Rondini Rome) — the mourning mother 
st<inding on an elevation behind her son, holds his body upright 
in front of her by the shoulders Still later after 1550 is the more 
complicated and more finished group of the ' Pieta ' with the 
corpse of Christ collapsing m utter relaxation through the arms of 
those who try to uphold it this Michelangelo destined for his own 
sepulchre, it stands now m the cathedral at Florence 

Paintinc — Ihe Entombment of Chiist' (National Crallery 
London) This unfinished painting bears all the marks of Michel 
angelo's design and must have been begun from a cartoon by him 
probably of ibout 1535 1540 The touch of his own hand seems 
evident 111 some parts particularly the body of Christ, other parts, 
in various degrees of incompletion, ire apparently the work o^ 
various pupils or imitators 

Lor nearly all his great life works mentioned above preparatory 
sketches and studies by the masters hand exist These with a 
large number of other drawings, finished and unfinished done for 
their own sakes and not for any ulterior use are of infinite value 
and interest to the student Michelangelo w is the most Uarned and 
scientific as well as the most inspired and danng ot draughtsmen 
and from boyhood to extreme old age never ceased to practise with 
pen chalk or pencil lie is said to have burned vast numbers of 
nis drawings with his own hand and caused others to be burned by 
friends and pupils to whom he had given them, so that what we 
possess must l>e less than a tithe of what he executed But thcie 
are some 250 genuine sheets —enough to let us follow and 
understand his modes of conceiving preparing and maturing 
his designs at all periods of his life They ire scattered amonj'st 
vanous collections chieflv public, those in England {at the British 
Museum, the Lmversity GalUries Oxford and the Royal Library 
Windsor) are quite half the whole number, other Important 
examples remain still at what was for centuries the home of his heirs, 
tiie Casa Buonarroti at Florence, others at the Uffizi Florence, the 
Venice Acailemy, the Albertina Vienna, the I>ouvre, the Cond6 
Museum at Chantilly, the Beihn Museum, an<l not least, the Teyler 
Museum at Haarlem By means of these drawings and the many 
published facsimiles we are best able to trace the progress ot the 
master’s genius and its secrets We see him diligently copying in 
vouth from the frescoes of (xiotto Masaccio and his own master 
Ghirlandaio At this ilate his instrument was the pen only used 
in a manner of hatching sometimes extremely careful and close at 
others fiercely bold and free and in either case all his own Sketches 
and studies thus drawn with tlic pen exist for the ‘‘David the 
“ Bathers Surprised ' the accessory figuies for the tomb of Julius is 
first conceived, and the great series of the Sixtine Chapel decorations 
By, or even before, the date of the Sixtine Chapel chalk red or black 
comes into use along with the pen and many of the finest studies foi 
the “ Slaves or “ Atlases ‘ and other decorative figures of the ceiling 
are in the lattci material (many more studies aie preserved for these 
subordinate figures than for the main compositions) After the 
Sixtine Chapel period the pen gives way to red or black chalk almost 
entirely Sketches are rare for the great abortive scheme of the 
Julius monument, almost non existent for the equally ibortive 
San Lortnzo facade, fairly abundant for the vanous stages of the 
Medici monument scheme in its architectural parts but not for the 
great figures About the time of Michelangelo's final change of 
domicile from Morence to Rome (1532-1535) he began the practice 
of making highly finished and fully shaded drawings of classic or 
symbolic subjects in red or black chalk for presentation to his 
friends, especially to young Tommaso Cavahen the object of his 
passionate Platonic atfection, from about 1532 The ' Fall of 
Fhaeton * the ‘ Tityos the ' Ganymede * the ' Men shooting at 
a Mark ’ are well known cximples , in this class of work the Windsor 
collection is far the richest At the same time or soon afterwards 
,vere j^roduced drawings little less powerful and finished of Christian 
.ubjccts, e^ec lally the Crucihxion “ Entombment ' and “ Resur- 
•ection *' Then comes the great fresco of the “ Last Judgment " for 
yhich there exist both general sketches and particular studies In the 
ew extant drawings for the Cappella Paolina a faltering both of the 
magmation and of the hand become discernible To the same or 
;o still later years belong many beautiful but somewhat tentative 
irawmgs done either directly for ornearly in the spirit of the famous 
' Crucifixion ' which he is recorded to have painted with so much 
ievotion for Vittona Colonna About many of these for all their 
ntensity of feeling, there is a wavering touch betraying the approach 


of infirmity, so there is about many of the architectural studies 
done for the buildings of which he had charge in his last years at 
Rome, but signs of the old impressive power and penetration are 
not wanting in some even of the latest drawings that have come 
down lo us 

During his later years the long-pent human elements of 
fervour and tenderness in Michelangelo’s nature had found 
vent and utterance su( h as they had nevei found before He 
had occasionally practised poetry in vouth, and there are signs 
of some transient love-passages during his life at Bologna 
But It was not until towards his sixtieth year that the springs 
of feeling were fairly opemd in the heart of this solitary, this 
masterful and stern, life-wcaried and labour-hardened man 
About 153S-1534 we find him beginning to address impassioned 
sonnets —of which the sentiment is curiously ( omparable to 
that expressed m some of Shakespeare’s— to a beautiful and 
gifted youth, the young Roman noble Tommaso Cavahen Soon 
afterwards he made the acquamtam e of the pious, accomplished, 
and high-souled lidy, Vittona Colonna, widow of the Marquess 
Pescara For ten years until her death, which happened 
m 1547, her friendship was the great solace of Mu helangelo’s 
life On hci , in all loyalty and revercnc e, he poured out all the 
treasures of his mind and all his imprisoned powers of tender- 
ness and devotion She was the chief mspiicr of his poetry — 
of which, along with her praises, the mam themes are the 
Christian religion, the joys of Platonic love, and the power and 
mysteries of art Michelangelo’s poetical style is strenuous and 
concentrated like the man He wrote with labour and much 
self-correction, we seem to feel him flinging himself on the 
material of language with the same overwhelming energy and 
vehemence with which contemporaries describe him as flinging 
himself on the matcr>al of marble— the same impetuosity of 
temper xment combined with the same fierce desire of perfec- 
tion, but with far les^ either of innate instinct for the material 
or of trained mastery over its difficulties 

And so the mighty sculptor, painter, and poet reached old 
age An infirmity which settled on him in 1544, and the death 
of Vittona Colonna in 1547, left him broken in health and heart 
But his strength held on for many a vear longer yet His 
father and brothers were dead, and his family sentiment con- 
centrated itself on a nephew, I conardo, to whom he showed 
unremitting practical kindness, coupled with his usu il suspicious- 
ness and fitfulness of temper In almost all his relations the 
old man continued to the end to manifest the same loyal and 
righteous heart, accompanied bv the same masterful, moody, 
and estranging temper, as m youth Among the artists of the 
younger generation he held \ position of absolute ascendancy 
and authority, nor was his example, as we have said, by any 
means altogether salutary for them To artists, and to a certain 
number of chosen friends, belonging chiefly to the lettered, 
diplomatic, and secretarial classes, he was more accessible and 
affable than he had been to any one in earlier days, though 
still formidable in moods of scorn and scoffing His great 
age and fame made him the most honoured citizen of Rome, to 
whom the highest, both of his fellow countrymen and foreigners, 
were eager to do homage During the last years of his life he 
made but few more essays in sculpture, and those not success- 
ful, but was much employed in the fouith art in which he 
excelled — that of architecture A succession of popes demanded 
his services for the embellishment of Rome Between 1536 
and 1546 he was engaged on plans for the rearrangement and 
reconstruction of the great group of buildings on the Capitol — 
plans which were only partially and imperfectly carried out 
during his lifetime and after his death For Paul III he finished 
the palace called after the name qf the pope^s family the Famese 
On the death of Antonio da San Gallo he succeeded to the onerous 
and coveted office of chief architect of St Peter’s Church, for 
which he remodelled alLthe designs, living to see some of the 
mam features, including the supports and lower portion of the 
great central dome, earned out in spite of all obstacles, according 
to his plans The dome as it stands is his most conspicuous 
and one of his noblest monuments the body of the church was 
completed in a manner quite different from his devising. Other 
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great architectural tasks on which he was engaged were the 
reconstruction of the Porta Pia, and the conversion of a portion 
of the baths of Diocletian into the church of Sta Maria degli 
Angeli, the great cloister with its hundred columns, now used 
as the Museo delle Perme, is the only part of this reconstruction 
which remains as he designed it At length, in the midst ot 
these vast schemes and responsibilities, the heroic old man’s 
last remains of strength gave way He died on the threshold 
of his ninetieth year, on the i8th of February 1564 

Authopities — For the earlier bibliography of Michelangelo, 
which is extensive, see the usclul though very imperfect compilation 
of Passcnni, Btbhografia di Michelangelo Buonarroti, &c (Florence, 
1875) The most miportant woiks, taken m tlironological order, 
are the following P Giovio, supplement to the fragmentary 
Dialogus de viri^ litter is illustribus, written soon after 1527, first 
pubhshed by liraboschi, Storta della Icttcratura xiaXiana (Mexiena, 
1871), G Vasan, in Vile deglt piu eccellenlt architettori, ptUori, e 
scultori, &c (Florence, 1550), A Condivi, Vita di Mtchdangelo 
Buonarroti (1553), this account, for which the author, a pupil and 
friend of the master s, had long been collecting materials, was much 
fuller than that of Vasari, who made use of it m rewriting his own 
life of Michelangelo for Ins second edition, which apjieared after 
the master's death (1568^ The best edition of Vasaii is that by 
Milincsi (Florence 1878-1883) of Condivi, that by Goii and Maricttc 
(Pisa, 174O), for English readers there is a useful translation with 
notes, by bir Charles Holroyd Ihc first additions of importance 
were published by Bottari, Raccolta di lettere sulla pittura, &c 
(Kome, 1754 2nd ed by Ticozzi, Milan, 1822), the next by Gaye, 
Carteggio inedito (1840) Portions of the correspondence preserved 
m the Buonarroti archives were published by Giiasti in his notes to 
the Rime di Michelangelo Buonarroti (1863), and by Daelli m Carte 
Mtchelangelsciie ineditc (Milan, 18O5) Complete biographies Of 
Michelangelo had been meanwhile attempted by J Harford (London, 
1857L and with more power by Hermann Grimm, Lehen Michel 
angelos (Hanover, 5th eel 1879) A great increment of biographical 
material was at length obtained by the publication, in the four- 
hundredth year after Michelangelo s birth, of the whole body of his 
letters preserved in the Buonarroti archives, Lettere di Mululangclo 
Buonarroti, td G Milanesi (Florence, 1875) this matciial was 
first employed in a connected but texi trivial narrative by A Gotti, 
Vita di Michelangelo (Florence, 1875) Next followed C Heath 
Wilson, I ije and Works of Michelangelo Buonarroti (Florence, 1870), 
the technical remarks m which, especially as concerns the fresco 
paintings, ire still valuable Other lives of Michelangelo are by 
Anton Springer, m his Michelangelo u Raphael (Leipzig, 1883) J | 
A Symonds J he Life of Michelangi lo (London, 1893), full ot valuable 
mattei on the history and spirit of Michelangelo^ times, but not 
trustworthy in the criticism of his works, H Mackowksy, Michel- 
agmolo (Berlin, 1908), excellent m all respects, and m mode rite 
compass Lmile Gebhardt, Michel Angc, sculptcur et peintre (1808) 

IS a handsome volume of reproductions with Uxt Michtlangelo, 
by Fntz Kmpp, m the Klassiktr der Kund series (Stuttgart, 1906) 
IS a very useful eomp>endiiim For the early works of Michelangelo 
the standard authority is H Wolfflin Die Jugendwerke MicheL 
angelos (Munich, 1891 and hter editions) a masterly work, though 
at variance with Btrlm ollicial opimon The most elaborate study 
of the Sixtine frescoes, magnificently illustrated, is by b Stemmann, 
Die Sixtimsche Kapelle, vol 11 (Munich, 1905) Consult also C 
Justi, Michelangelo (Leipzig, 1903), and with caution H Thode, 
Michelangelo u das Lnde der Renaissance (Berlin, 1902-1903) Of 
the poems of Michelangelo the first sound edition is that already 
referred to, G Guasti, Rime di Michelangelo Buonarroti (1803), 
m earlier editions the text had been recklessly tamj^ired with, and 
the rugged individuahty of the master s style smoothed down An 
edition with German tianslations was published by Hasenclever 
(Leipzig, 1875) and a thorough critical edition by Karl Frey (Berlin, 
1897) for the English student the translations by J A bymonds, 
in Sonnets of Michelangelo and Campanella (London, 1878) are 
invaluable On the drawings of Michelangelo see especially B 
Berenson, Lhe Drawings of Florenttne Painters (Ix)naon, 1903) 

A comprehensive work on the same subject, m which the most im 
portant examples are reproduced and discussed, unfortunately 
not arranged chronologically, is Karl Frey, Die Zeichnungen Michel 
angelos (&rlin, 1908 seq ), still in jirogress An elaborate life by 
the same author (Karl Frey, Mtchelagniolo Buonarroti, setn Lcben 
und seme Werke) is also in progress, but is more to be pnzed for 
documentary fullness and accuracy than for cntical insight 

(S C) 

MICHELET, JULES (1798-1874)^ French historian, was bom 
at Pans on the 21st of August 1798, of a family which had 
Huguenot traditions His father was a master printer, not 
very prosperous, and the son at an early age assisted him in 
the actual work of the press A place was offered him in the 
imperial printing ofhi e, but his father was able to send him to 
the famous College or Lycfe Charlemagne, where he distinguished 


himself tie passed the university exammation in 1821, and 
was shortly after appointed to a professorship of history m 
the College Rolhn Soon after this, in 1824, he married The 
period of the restoration and the July monarchy was one of 
the most favourable to rising men of letters of a somewhat 
scholastic cast that has ever been known m tram e, and Michelet 
had powerful patrons in Villtmain, Victor Cousin and others 
But, though he was an ardent politician (having from his 
childhood embraced republicanism and a pecuhar variety of 
romantic free-thought), he was first of all a man of letters ana 
an mquirer mto the history of the past 
His earliest works were school-books, and they were not 
written at a very early age Between 1825 cuid 1827 he 
produced divers sketches, chronological tables, &c , of modern 
history Ills Precis of the subject, published in the last-men- 
tioned year, is a sound and careful book, far better than 
anything that had appeared before it, and written in a sober 
yet interesting style In the same year he was appomted maitre 
de conferences at the Ecole Normale Four years later, in 
1831, the Introduction a Vhistotre unwerselle showed a very 
different style, exhibitmg no doubt the idiosyncrasy and literary 
power of the writer to greater advantage, but also displaying 
the peculiar visionary qualities which made Michelet the most 
stimulatmg, but the most untrustworthy (not in facts, which he 
never consciously falsifies, but m suggestion) of all historians 
The events of 18^0 had unmuzzled him, and had put him in 
a better position for study by obtaining for him a place in the 
Record Office, and a deputy -professorship under Guizot in 
the literary faculty of the university Very soon afterwards he 
began his chief and monumental work, the Hutoire de France 
But he accompanied this with numerous other books, chiefly 
of erudition, such as the (Luvres chotsies de Vico, the Memotres 
de Luther ecnis par lut-meme, the Ongines du droit fran^ats, 
and somewhat later the Proces des templiers lhe year 1838 
was one of great importance in Michelet s life He was in the 
fullness of his powers, his studies had fed his natural aversion 
to the principles of authority and ecclesiastic ism, and at a 
moment when the revived activity of the Jesuits caused some 
real and more pretended alarm he was appomted to the chair 
of history at the College de branie Assisted by his friend 
Edgar Qiimet, he began a violent polemic against the unpopular 
order <\jid the prmciples which it represented, a polemic which 
made their lectures, and especially Michelet’s, one of the most 
popular resorts of the day He published, m 1839, his Histoire 
romaine, but this was in his graver tuid earlier manner The 
results of his lectures appeared in the volumes Le Pretre, la 
femme, et la famtlle «ind le peuple These books do not 
displa) the apocalyptic style which, partly borrowed from 
Lamennais, characterizes Michelet’s later works, but they 
contain in miniature almost the whole of his curious ethic 0- 
politico-theological creed — a mixture of sentimentalism, com- 
munism, and anti-sac erdotalism, supported by the most eccentric 
arguments, but urged with a great deal of eloquence lhe 
principles of the outbreak of 1848 were in the air, and Michelet 
was not the least important ot those who condensed and pro- 
pagated them mdeed his original lectures were of so incendiary 
a kind that the course had to be interdicted But when the 
actual revolution broke out Michelet, unlike many other men 
of letters, did not attempt to enter on active political life, 
and merely devoted himself more strenuously to his literary 
work Besides continuing the great history, he undertook 
and carried out, during the years between the downfall of 
Louis Philippe and the final establishment of Napoleon III , 
an enthusiastic Histoire de la revolution fran^atse Despite 
or because of its enthusiasm, this was by no means Michelet s 
best book The events were too near and too well known, and 
hardly admitted the picturesque sallies into the blue distance 
which make the charm and the danger of his larger work In 
actual picturesqueness as well as m general veracity of picture, 
the book cannot approach Carlyle’s, while as a mere chronicle 
of the events it is inferior to half a dozen prosaic histones older 
and younger than itself 
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The coup d'itat lost Michelet his pla( e in the Record Ofhce, 
as, though not in any way identified with the republic admmis- 
tratively, he refused to take the oaths to the empire But 
the new regime only kmdled afresh his republican zeal, and 
hib second marriage (with Mile Ad^le Malairet, a lady of 
some literary capacity, and of republican belongings) seems 
to have further stimulated his powers While the history 
steadily held its way, a crowd of extraordinary little books 
accompanied and diversified it Sometimes they were expanded 
versions of its episodes, sometimes what may be called commen- 
taries or companion volumes In some of the best of them 
natural science, a new subject with Michelet, to which his 
wife IS believed to ha\e introduced him, supplies the text 
The first of the e (by no means the best) was Les hemmes de la 
revolution (1854), in which Michelet’s natural and inimitable 
fac ulty of dithyrambic too often gives way to tedious and not 
very conclusive argument and preaching In the next, VOtseau 
(1856), a new and most successful vein was struck The subject 
of natural history was treated, not from the point of view of 
mere science, nor from that of sentiment, nor of anecdote nor 
of gossip, but from that of the author’s fervent democratic 
pantheism, and the result, though, as was to be expected, 
unequal, was often excellent VInsecte, m the same key, 
but duller, followed It was succeeded by U Amour (jSsg) 
one of the author’s most popular books, and not unworthy of 
Its popularity, but perhaps hardly his best Ihese remarkable 
works, half pamphlets half moral treatises, succeeded each other 
as a rule at the twelve months’ interval, and the succession 
was almost unbroken for five or six years V imour was 
followed by La bemme (i860), a book on which a whole critique 
of French literature and French character might be founded 
Then came La Met (1861), a return to the natural history class, 
which, considei mg the powers of the writer and the attraction 
of the subject, is perhaps a little disappointing I he next 
year (1862) the most striking of all Michelet’s minor works. La 
Sorctere, made its appearance Developed out of an episode 
of the history, it has all its author’s peculiarities in the strongest 
degree It is a nightmaie and nothing more, but a nightmare 
of the most extraordinary verisimilitude and poetical power 

This remarkable series, every volume of which was a work at 
once of imagination and of research, was not even yet finished, 
but the later volume's exhibit a c ertain falling off The ambi- 
tious Bible de Vhumanile (1864), an historical sketch of religions 
has but little merit In La Montagne (1868), the last of the 
natural history senes, the tricks of staccato style are pushed 
even farther than by Victor Hugo in his less inspired moments, 
though— as is inevitable, in the hands of sue h a master of language 
as Michelet — the effect is freijuently grandiose if not grand 
iVoi fils (1869), the last of the string of smaller books published 
during the author’s life, is a tractate on education, written with 
ample knowledge of the facts and with all Michelet’s usual 
sweep and range of view, if with visibly de< lining powers of 
expression But in a book published posthumously, Le Banquet, 
these powers reappear at their fullest The picture of the 
industrious and famishing populations of the Riviera is (whether 
true to fact or not) one of the best things that Michelet has 
done To complete the list of his miscellaneous works, two 
collections of pieces, written and partly published at different 
times, mav be mentioned These are Les Soldats de la revolu- 
tion and Legendes democratiques du nord 

The publication of this senes of books, and the completion 
of his history, occupied Michelet during both decades of the 
empire He lived partly m France, partly in Italy, and was 
accustomed the winter on the Riviera, chiefly at 

Hy^res At last, m 1867, the great work of his life was finished 
In the usual ^edition it fills nineteen volumes The first of these 
deals with the early history up to the death of Charlemagne, 
the second with the flourishmg time of feudal France, 
the third with the 13th century, the fourth, fifth, and sixth 
with the Hundred Years’ War, the seventh and eighth with 
the establishment of the rural power under Charles VII and 
louis XI The 16th and 17th centuries have four volumes 


apiece, much of which is very distantly connected with 
French history proper, especially in the two volumes entitled 
Renaissance and Reforme The last three volumes c airy on the 
history of the 1 8th century to the outbreak of the Revolution 
Michelet was perhaps the first historian to devote himself 
to anything like a picturesque history of the middle ages, and 
his account is still the most vivid that exists His inquiry 
into manuscript and printed authorities was most laborious, 
but his lively imagination, and his strong religious and political 
prejudices, m ide him regard all things from a singularly personal 
point of view Circumstances which strike his fancy, or furnish 
convenient texts for his polemic, are handled at inordinate 
length, while others are rapidly dismissed or passed over 
altogether 

Uncompromisingly hostile as' Michelet was to the empire. 
Its downfall and the accompanying disasters of the country 
once more stimulated him to activity Not only did he write 
letters and pamphlets during the struggle, but when it was 
over he set himselt to complete the vast task which his two 
great histones had almost covered by a Histoire du xtx^ 
Slide He did not, however, five to carry it farther than 
Waterloo, and the best critu ism of it is perhaps contained 
in the opening words of the introduction to the last volume — 
“ I’age me presse ” Ihe new republic was not altogether 
a restoration for Michelet, and his professorship at the College 
de France, of which he contended that he had never been 
properly deprived, was not given back to him He died 9t 
Hy^res on the 9th of hebruaiy 1874 

Almost all Michelet’s works, the exceptions being his trinslations 
compilations, &c are published m uniform size ind in about fifty 
^oluInts, paitly by Marpon and riamniinon, partly by Calmann 
Ldvy He has not received much recent attention from cntics 
and monographers but his Ortgines du droit jrancais chevchtes dan^ 
les ^ymboles et fovmules du dvoit unwer^el was edited by Emile Faguet 
m 1890 and went into a second edition in igoo See G Monod, 
Jules Michelet, Ltudes sui la vie et ^es ceuvres (Pans, 1905) 

(Cr Sa) 

MICHELET, KARL LUDWIG (1801-189^), German philo 
sopher, wts born on the 4th of December t8ot, at Berlin, where 
he died on the 16th of December 1893 He studied at the 
gymnasium and at the university of his native town, took 
his degree as doctor of philosophy in 1824, became professor 
in 1829, a post which he retained till his death Educated 
in the doctrine of Hegel, he remained faithful to his early teaching 
ind spent his life in defending and (ontinmng the Hegelian 
tradition His first not<ible work was the SyAem der philo- 
sophischen Moral (Berlin, 1828), an examination of the ethical 
theory of responsibility In 1836 he piibhshc^d, in Pans, a 
treatise on the Metaphysics of Aristotle, written in hrench and 
crowned by the Academie des Sciences Morales et Politiques 
He wrote also two other tre itises on Aristotle Nikomachtsche 
Ethik (2nd ed , 1848) and Die Rthik de^ Aristoteles in ihrem 
Verhallnns zum System der Moral (1827) His own views are 
best expressed in his Vorlesungen uber die Pen^onlichkeit Gottes 
(1841) and Die Epiphame der ewigen Personlichkeit des Gottes 
The philosophical theology developed in these works has been 
described as a “ Neo-Christian Spiritualism ” 

Among his other publications may be mentioncci Geschichte der 
letzten bysteme der Pntlos in Deutschland von Kant bis Hegel (1837- 
1838) Anthropologie und Psychologic (1840), L^guisse de logique 
(Pans, 1856) Naturrecht oder Rechtsphilosobhte (1866), Hegel der 
unwiderlegte W eltphilosoph (1870), Wahrheit aus meinem Leben 
(1880) From 1832 to 1842, Michelet was engaged in publishing 
the complete works of He^el, and in 1845 he founded the Berlin 
Philosophical Society, which has continuously represented the 
Hegelianism of Germany He was the first editor of Der Gedanke 
(i860), the official organ of the society 

MICHELL, JOHN (1724-1793), English natural philosopher 
and geologist, was born in 1724, and educated at Queens’ 
College, Cambridge Hi^Kname appears fourth in the Tripos 
list for 1748-1749, and in 1755 he was moderator m that examina- 
tion He became M A in 1752, and B D in 1761 lie was 
a fellow of his college, and was appointed Woodwardian 
professor of geology in 1762, and in 1767 rector of Thornhill in 
Yorkshire, where ho died on the 29th of April 1793 He was 
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elected a fellow of the Royal Society in the same year as Heniy 
Cavendish (1760) In 1750 he published at Cambridge a work 
of some eighty pages entitled A Treatti>e of Artificial Magnets^ 
in which IS shown an easy and expeditious method of making 
them superior to the best natural ones Besides the description 
of the method of magnetization which still bears his name, 
this work contains a variety of accurate magnetic observations, 
and IS distinguished by a lucid exposition of the nature of 
magnetic induction He was the original inventor of the 
torsion balance, which afterwards became so famous in 
the hands of its second inventor Coulomb Michell described 
It in his proposal of a method for obtaining the mean density 
of the earth He did not live to put his method into practice, 
but this was done by Henry Cavendish, who made, by means 
of Michell’s apparatus, the celebrated determination that now 
goes by the name of Cavendishes experiment (^Phil Trans , 
1798) His most important geological essay was that entitled 
Conjectures concerning the Cause and Observations upon the 
Phaenoniena of Earthquakes {Phil Trans, li 1760), which 
showed a remirkablc Imow ledge of the strata in various parts 
of England and abroad 

Michell s other contributions to science circ Observations on 
the Comet of January 17O0 at Cambridge, Phd Irans (1760) \ 

Recommendation of H idley s Quadrint for Surveying/' dnd 
(1705) Proposal of a Method for measuring Degree^ of Longitude 
upon Parallels of the Equator, ibid (1700) An liKiuiiy into the 
Probable Parallax and Magnitude of the Fixed Stars, ^ dad (17O7) 

‘ On the iwinkling of the Fixed Stars," ibid (i7n7) , ‘ On the 
Means of Discovciing the Distance, Magnitude, &e , of the Fixed 
btars, ibid (1784) 

MICHEL OF NORTHGATE, DAN {fi 1340), hnglish writer, 
the author of the iyenbite of Inwyf Nothing is known of him 
except what can be gathered fiom his work It is i literal 
translation in the Kentidi dialect of a French treatise entitled 
Le Somme des vices et des vertues (also known as Le Mtwir du 
monde or Le T ivre des commandemens, &c ), which was written 
in 1279 by J^aurentius Callus, a Dominican monk and confessoi 
to Philip ill of France Ihis work was transl xted into Flemish, 
Catalonian, Spanish and Italian, and appears in no less than 
SIX English translations Dan Michel’s autogiviph MS is 
{>reserved in Arundel MS 57, which states that the woik was 
completed m the year 1340 on the Eve of the Apostles Simon 
and Jude by Dan Mu hel of Northgate, a brothci of the cloister 
of St Austin of Canterbuiy The value of the book is chieflv 
philological as an authenticated and dated example of the 
southern dialec t 

riiL Ayenhtte of Inwyt was edited for the Roxburght Club b} ihc 
Rev Joseph Stevenson in 1855, and for the Early English Text Soc 
by Riehird Morris in 1876 

MICHELOZZO DI BARTOLOMMEO (1391 1472 Italian 
sculptor, was a Florentine by birth, the son of a tailor, and in 
early life a pupil of Donatello He worked in marble, bronze 
and silver The statue of the yc3ung St John over the door of 
the Duomo at Florence, opposite the Biptistery, is by him, 
and he also made the beautiful silver statuette of the Baptist 
on the altar-frontal of San Giovanni Michelozzo’s great 
friend and patron was Cosimodei Medici, whom he accompanied 
to Venice in 1433 during his short exile While at Venice, 
Michelozzo built the library of San Giorgio Maggiore, and 
designed other buildings there In 1428, together with Donatello, 
he erected an open-air pulpit at an angle of the cathedral of 
St Stephen at Prato The magnific ent Palazzo dei Medici at 
Florence built by Cosimo, was designed by him, it is one of 
the noblest specimens of Italian T5th-ccntury architecture, 
in which the great taste and skill of the architect has combineci 
the delicate lightness of the earlier Italian Gothic with the 
massive statelmess of the classical style With ^reat engineering 
skill Michelozzo shored up, and partly rebuilt, the Palazzo 
Vecchio, then in a ruinous condition, and added to it many 
important rooms and staircases When, in 1437, through 
Cosimo’s liberality, the monastery of San Marco at Florence 
was handed over to the Dominicans of Fiesole, Michelozzo 
was employed to rebuild the domestic part arid remodel the 
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church For Cosimo I he designed numerous other buildings, 
mostly of great beauty and importance Among these were 
a guest-house at Jerusalem for the use of Florentine pilgrims, 
Cosimo’s summer villa at Careggi, and the strongly fortified 
palace of Cafagiuolo in Mugello For Giovanni dei Medici, 
(osimo’s son, he bmlt a very large and magnificent palace 
at Fiesole In spite of Vasari’s statement that he dud at the 
age of sixty -eight, he appeals to have lived till 1472 He is 
buried in the monastery of San Marco, Florence 1 hough 
skilled both as a sculptoi and engineer, his fame chiefly rests 
on his architectural works, which claim for him a position of 
very high honour even among the greatest names of the great 
15th-century Florentines 

Sec Hans Stegm'inn, Michelozzo di Hmtolommeo^ erne kunbt 
geschichtliche Studie (1888) Fntz Wolfl, Michelozzo di Bartolotnrreo 
(1900) cf also Hans Semper Donatello (1887) 

MICHIGAN, a north central state of the United States, situ- 
ated between latitudes 41° 44' and 47*^ 30' N ^ and longitudes 
82® 25' and 90® 31' W, ancl consisting of two peninsulas — 
the upper or northern and the lower or southern separited 
by a strait The ujiper or northern peninsula is bounded N 
by Lake Superior, E by lakes Superior, George, Huron, and 
Michigan, and b> St M irv’s River, which separates it from the 
Province of Ontario Canach, S by lakes Huron and Michigan 
and the Straits ot Mackinac, which separate it from the lower 
peninsula, and S and W by Wisconsin, and the Menominee, 
Montreal ind BruD Rivers, which separate it in part from 
Wisconsin Ihe low'ci or sou them peninsula is bounded N 
by lakes Michigan and Huion and the Straits of Mackinac, 
F by lakes Huron St Clan and Erie, and the St Clair and 
Detroit Rivers, which separate it from Ontario, S by Ohio and 
Indiana, and \V by Uike Michigcm In size Michigan ranks 
eighteenth among the states of the Union, its total aiea being 
57,980 m , of which 500 sq m are water surface ^ 

Physical features — Physiogr lohically the history of the state is 
similar to that of Minnesota ihc noithcrn part is rugged moun- 
tainous old land, not completely woin down bv ciosion and the 
southern paii is a pc^rtioii of the old coastal plain, whose layers 
contain silt, gypsum and some inferior coal Lake Huion on the 
cast and I akc Michigan on the west of the lower pc ninsula are each 
581^ ft ibovc sea Icvrl, and L ikc Supi nor on the north of the upper 
peninsula is (>02 ft above sea level For the most part the surface 
of the slate is gently undulating ind at a slight elevation above the 
lakes, but low marsh lands au common to many sections, the north 
part of the lowci pcninsul i is occupied by a plateau of considerable 
elimensions, ind the north west part of the upper peninsula is rugged 
with hills iiid mountains C lossing the lower peninsula From 
Saginaw Bay west by south thiough the v ilLys of the Saginaw, 
M iple ind C rind nveis, is a depression — the former channel of an 
old glaei il rivci — in which elevations for a considerable area are less 
than ie)o ft above the likes To the south east of this depression 
i water parting with summits varying from about 400 to Coo ft 
above the hkes extends from i point between Saginaw Bay and 
Lake Huron south by west to the south bolder of the state and be 
yond Ihc cast slojie descends (juite rapully to a low flat belt fiom 
5 to 40 m Wide along the cast border of the state south from Lake 
Huion 1 10m Lake Huion to the southeast shore of Saginaw 
Bay a wide sandy beach is followed northward by piecipitous shores 
ibounding in rocks and blutfs West of the divide and south of 
the depression, south west Michigan is occupied by the valleys of 
the St Joseph, Kalamazoo and Grand rive is, by the gently rolling 
uplands that form the parting divides between them, and by sand 
dunes, which here anel there rise to a height of from 100 to 200 ft 
or moic along the shore of I ake Michigan, and arc foimcd on this 
side (but not on the Wisconsin side) of the lake by the prevailing 
west winds ihe north and noith west portions of the lower 
peninsula -including the counties of Roscommon and Missaukee, 
parts of Wexford and Ogemiw, and those to the north and north 
west of these — arc occupied by a rolling plateau which attains an 
elevation at its highest point, north of its centre, of upwards of 
1 100 ft above Lake Miclngan to the south of this plateau the 
land slopes gently down to the depression ind to the low shores 
of Lake Michigan ind Ssginaw Bay Tlie surface of the upper 


^ This IS the northernmost point of the mainland, the most 
northerly of the islands north east of Isle Royal and belonging to 
Mielugan is more than 40' further north 

- In addition, within the boimdaiies of Michigan, are approxi- 
mately 16,653 sq m of I^kc Superior, 12,992 sq m of I ake Michi- 
gan, 9925 sq m of Lake Huron and 460 sq m of lakes St Clair 
anel Erie 
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peninsula is more iiregnlar than that of the lower peninsula \ 
portion extending through the middle from cast to west and south, 
from west of the centre to Green Hay, is either flat and even swampy 
or only gtntly undulating Hastward from Green Bay arc two ranges 
of hilfs the one lining the south shore and ringing from 100 to 
300 ft in height, the other close to or touching the north shore and 
reaching in places an elevation of Ooo ft above Lake Superior 
Ihe famous Pictured Roeks in Alger county on the lake shore, east 
of Munising, form the w( st portion of this north r ingc , they are of 
sandstone formation, extend for several miles along the coist, rise 
almost perpendicularly from the water's edge, and dis^ilay an 
interesting diversity 01 shapes as well as a great variety of tints and 
hues, especially of gray blue green and yellow Ihe most rugged 
portion of the state is larther west South ancl south east of Kewee- 
naw Bay m the Marquette iron district is an iiTegular area of 
mountains, hills swimps and lakes some of the mountain peaks 
of the Huron Mountains (m Marquette county) rising to an elevation 
of 1400 ft or more above the lake 1 hese and a peak m the Porcupine 
Mountains {202 ^ ft above the sea) in the north west part of Ontona- 
gon county are the highest in the state Jo the south of this is 
the Menominee iron district m irked somewhat regularly by east 
and west ridges Extending in a general north e ist and south west 
direction through Keweenaw peninsula to the Wisconsin border and 
beyond is the middle of three approximately parallel ranges separ- 
ated from each other by flat lands with here and there an isolated 
peak (in the Porcupine Mountains! havmg an elevation of from 000 to 
1400 ft above the lake The north portion of these ranges together 
with Isle Royale some distance farther north whieh is itself traversed 
by several less elev a ted parallel ndges contains the Michigan copper- 
bearing rocks, while to the south along the Wisconsin border is 
another iron district the Crogebic The rivers of the entire state 
consist of numerous small streams of clear water In the mtenor 
of the upper peiiinsul i along the east border of the lower peninsula 
south from Like Huron and m Saginaw v illey, they are rather 
sluggish, but many of the larger streams of the lower peninsula 
have sufficient fall to furnish a large amount of walei -power, while 
the small streams that flow into Lake bupeiior from the central 
portion of the upper peninsula as well as some of the larger ones 
farther west have several falls and rapids, m places also they are 
lined with steep high banks Most of trie larger 1 ivers of the state — 
the Muskegon, Grand bt Joseph Manistee and Kalamazoo — are m 
the west portion of the lower peninsula Sever il thousand lakes of 
clear water formed by glat 1 il action dot the surface of the state and 
many of them arc lined with picturesque woodland shores Isl inds 
in Lakes Superior, Michigan and Huron are scarcely less numerous 
Fauna and Flora — -Michigan especially the north portion still 
abounds in game The mammals include black bear d<cr lynx 
porcupine fox squirrels hares rabbits musk rats, minks weasels 
skunks and woodchucks Among the g ime birds are quails ( ‘ Bob 
White ”) partridges ' (ruded grouse) ducks geese, woodcocks, 
snipes and plovers Of song birds the favourites are the robm, 
thrushes, bonohnk, oriole, chickadee meadow lark cat-bird, blue- 
bird, wrens and wirblers Among fishes white fish lake trout, 
perch, herring, sun fish bxss, sturgeon pickerel suckers Geiman 
carp and fresh water drum abound in the lakes The speckled 
trout thnves in many of the streams 

Before it was settled by the whites the area now included in Michi- 
gan was a forest, except m the south west where there were a few 
small praines possibly cleared by the Indians I he remainder of the 
south part of tins area for about 60 m along the southern boundary 
was a part of the great hardwood forest of the Ohio Basin witn 
woods varying with soil and drainage on the drier gravel lands 
were oak forests consisting of red black and white oak hickory, 
ash cheny basswood and walnut , in depressions there were maple, 
elm, ash beech sycamore, poplar ind willow, and m the south- 
east thcic were a few chestnuts and tulip trees North of this 
southern hardwood forest there were pine forests on the sandier 
land, mixed hardwoods and conifers on the loam and clay, and 
tamaracks and cedar in the swamps The sindy lands were in 
part burnt over by Indians, and there was a growth of scrub oak 
aspens and hucldcoerry bushes The tamarack and cedar swamps 
now have a growth especially on their edges of spruce, balsam, 
white pine, soft maple ash and aspens Tn 1009 about 25 % of the 
area was cut over or ** burned over ” lands mostly the old pine 
woods, the region of the old hardwood forest was almost entirely 
farmland, and about 40 % of the state was still m woods Red 
oak birch elm, ash, white ctdai hemlock basswood, spruce, 
poplar, balsam ir and several other kinds of trees are found in many 
sections, but a large portion of the merchantable timber, especially 
in the lower peninsula, has been cut ' Among forest shrubs are the 
willow, hazel alder shrub maple birch hawthorn dogwood 
elderberry viburnum and snowberry Yews are common in the 
north and dwarf jumper in the south In 1900 the woodland area 
including stump lands, was estimated at 38 000 so m or nearly 
two-thirds of the entire state Huckleberry, blackoerry and rasp- 
berry bushes are common in the north sections Smilax clemam, 
honeysuckle and woodbine are the commoner forest vines 


^ Under the revised constitution of 1908 the legislature is author- 
ized to provide for the reforestation of state lands 


Soil — The soil of south-west and south-east Michigan is for the 
most pirt a dark clay loam or muck, in the north ccnUal part of 
the lower peninsula it is a light sandy loam along the Huron shore 
it IS heavy with blue clay in the mining districts of the north west 
the ’•ocks are usually either barren or very thinly covcied, and else- 
where in the state the soil is geneially rich in a variety of mincial 
elements, and vanes chiefly in the proportions of vegetable loam 
sand or gravel and cl ly 

Climate — Although the temperature of the entire lower peninsula 
IS considerably influenced by ihe lakes yet the prevailing winds 
being westerly it is m the west portion of that peninsula that the 
moderation is greatest both the summer and winter isotherms being 
there deflcctetl more than half the length of the peninsula On the 
other hand the prevailing winds of the upper peninsula being north 
westerly the lakes hive little effect on the temperature there, and 
so while in the south-west the extremes are not great, m the rest 
of the stale they have laiiged within two years from 104° h at 
points ill the south east to 49° F in the north west Throughout 
the state July is invariably the warmest month February the coldest, 
the mean annual temperature is about 45^* F The mean annual 
precipit ition is not far from 31 in a little more than one half of 
which falls during the five growing months from May to October, 
the rain is evenly distributed over all paits of the state, but the snow 
IS exceptionally heavy along the north shore of the upper peninsula 

Productions —Of the total land surface of the state in 1900 48 08 % 
(in 1904 47 I was included in farms and O7 2 % (in 1904, 
fib 9 ‘^o) of fhe farm land was improved, the total number of faims 
was 203 2O1 (in 1904 i8q 167) of which 143 688 contained less than 
100 acres, 54 556 others contained less than 260 acres, and 
135 contained 1000 acres or more the average size being 864 
acres (in 1904 91 5 acres) Of the total number of farms 

108,814 were operated by the owners (in 1904 lOi 037 by owners 
and 914 by managers), 22 482 (in 1904 19 525) by share tenants 
9731 (m 1904 708^) by cash tenants, and 312 402 of the inhabitants 
of the state or 34 5 % of all who were eng iged in gainful occupations 
were farmers Of the total icieagc in 1900 of all crops 58 3 % was 
in cereals and 28 8 % in hay and forage, of the icreage of cereals 
40 8 % wasm wheat, 31 8 % in Indian corn 21 6 % in oats and 3 7 % 
m rye In 1907 the buckwheat crop was 852000 bushels, rye, 
5 452 000 bushels, the hay crop, 3 24O 000 tons, oats, 30 534 000 
bushels, barley 1,496000 bushels, wheat 12 731 000 bushels, and 
Indian corn 57 190000 bushels Of livestock sheep are the most 
numerous (2 130 000 m 1907), ind Michigan's wool clip in 1907 was 
I \ 080 500 lb The number of neat ( ittlc in 1907 was i 852 000 
(849000 dviry cows) The numbei of hogs was i 388,000, and of 
horses 704 000 

Michigan produces the bulk of the pcppermmt crop of the United 
States and it is in the front rank as i fiuit producing state 

Bailey and buckwheat aic grown chiefly m the east part of the 
lower peninsula south of S iginaw Bav Potatoes are grown in con- 
sideral le quantities in the north west part of the lower peninsula in 
the vicinity of Grand 1 raversc Bay as well as throughout the southern 
portion of the state , the laigest ciops of beans arc grown in the south 
ccntril pait of the lower peninsuli and of peas in the counties 
bordering on Lake Huron Kalamazoo Jackson Washtenaw, 
Lenawee Ingh im, lUy and Muskegon arc the leading celery produc- 
ing counties, the pej)permint distiict is in the south west corner of 
the state, and market gardening is an import int industry both m 
the south west ind in the south cast counties All the principal 
fiuits are giown in lirgest quantities in what is commonly known 
as the fruit belt in the south-west, particularly in Berrien, the corner 
county 

The fre.sh-water fish caught in the Greit Lakes by residents m 
Michigan exceed in value those caught by residents of other states 
and in 1907 the catch was valued at $1,806 7O7 Nearly one half 
lioth m quantity and vxlue xre taken from Lake Michigan and, 
although as many is twenty kinds are caught m considerable quanti- 
ties moie than 90 % of the vilue of the catch consists of trout 
herring, white fish and perch Both the state government and the 
national government have established hatcheries within the state, 
and state laws protect the industry by regulating the size of mesh 
in the nets usecl prescribing the size of fish that may be taken and 
kept establishing close seasons for several kinds of fish and by other 
limitations 

Minerals —Of the mineral products (for which the state is noted) 
iron IS the most valuable This mineral was discovered in the 
Marquette district along the shore of lake Superior early in the 
1 8th century but active operations for mining it did not begin until 
1845, in 1877 mining of the same mineral l^gan farther south in 
the Menominee district, and seven years later farther west along 
the Wisconsm border in Gogebic county The annual product 
steadily increased from 3000 long tons in 1854 to 11,830,342 in 1907, 
from 1890 to 1901 Michigan ranked first in the union as an iron- 
producing state, but aftei^rgoi its product was exceeded by that 
of Minnesota Up to 1909 it was estimated that 380,417,085 tons 
of ore were shipped from the Lake Superior region Next m value 
among the mineral products is copper, there arc about twenty copper 
mines m Keweenaw peninsula and its vicinity The Calumet and 
Hecla mine, in the centra! part of that peninsula, is probably the 
most profitable ^copper mine in the worla, up to 1909 it had paid 
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about 1107,850,000 in dividends Copper mining in the state began 
about the same time as iron mining, and the quantity mmed increased 
from 12 long tons m 1845 to 102,543 in 1906 (in 1907, 97, 175 long 
tons) From 1847 to 1887 the product of Michigan exceeded that 
of any other state, from 1847 to 1883 its copper product was more 
than one-half that of all the states, but after 1887 (except in 1891) 
more of that mineral was mined in Montana than in Michigan, ana 
m 1906 and in 1907 the yield in both Arizona and Montana was 
greater than in Michigan Fields of bituminous coal extend over 
an area of over 10,000 sq m in the central portion of the lower 
peninsula, but its quiHty is mfciior the mining of coal began in 
Jackson county in 18^5 and there was a slow increase in the output 
until 1882 (135,339 short tons) , then there was a tendency to decrease 
until 1897, from which time the product increased from 223,592 
short tons to 2,035,858 short tons in 1907 The principal mines 
are in Saginaw, Bay, Eaton, Jackson, Huron and Shiawassee 
counties Salt wells are numerous in the middle and south east 
sections of the lower peninsula, the hrst successful one was dnllcd 
m Saginaw county in 1859 and i860 For a number of years prior 
to 1893 Michigan was the leading salt producing state, an<i, though 
her output was subscqu( ntly (except in 1901) exceeded by that of 
New York, it continued to increase up to 1905, when it was 9, 192,173 
bairels in 1907, the product was 10,786,630 barrels Gypsum is 
obtained from deposits along the banks of the Giand river in Kent 
county and in the vicinity ot Alabaster along the shore of Lake 
Huron in Iosco county Operitions on the eleposit near Grand 
Rapids were begun in 1841, and iltliough that near Alabistcr was 
opened in 1802, it was not until 1902 that it became of much im 
jxirtancc m that year the ouliiut of the state was 208,563 short 
tons, in 1907 317,261 short tons were mmexi Mail is found m the 
south jiart of the state, limestone most laigely in the noith part 
of the lower peninsula, and the east part of the upper peninsula 
and the production of Poitland cement increased rapidly from 
77000 barrels m 1898 to 3,572,668 in iQc)y Besides lime tones 
and dolonutes, the only buikling stone of much commercial impor- 
tance IS llie i-^otsdam sandstone, extensive beds of which he in the 
north part of the upper peninsula Gnndstoms aic produced in 
considerable quantity in Huron county \ sm'^ll quantity of 
petroleum is obtained fiom thiiteen wells in St Clair county in the 
east part of the lower peninsula and the mineral waters at Mount 
Clemens, Benton Harlior and Alma are of con sidei able eommereial 
value for mceliemil purposes 

Manxifacturtb - In 1900 the value of tht manufactured products 
of Michigan amounted to ^$356 9^4082 which was in increase of 
28 4 % over that of 1890, and by 1904 there was a furthci increase 
of 20 19 % ^ During the same period, howiver, the value of the 
products of the lumber and turibei industiy, which m 1870, 1880 
and 1890 was greatci than that of any other state , and m 1900 was 
still more than twice as great as that of the products of any other 
manufacturing industiy in the sbite and was cxccedeel only by that 
of the proeluet of Wisconsin, dceieised fiorn $83 121,969 m 1890 
fa $5J;9i5,b47 (35 1 °o) 111 ^Vao, and to $40 569,335 in 190^ this 
dtcicase being due to the fact that the laige quantities of riw 
material (both hard wood and pine) formerly found in the forests 
of Michigan had become so far exhausted that much of it h id to be 
brought m from other states and Irom Canada Ihc value of the 
products o^ the luiniturc factories anel of the planing mills, ne\erthc 
less, has steadily increased th it of the furniture factorie s (of which 
Grand Rapids is the leading centre not only in Michigan but in the 
United States) rising from 810,767,038 m 1890 to $14,614,506 in 
1900 and $18,421 735 in 1904, and that of the planing mills from 
$10,007,603 in 1890 to $12 469,532 in 1900 and $14,375,467 m 1904 
The total value of the lumber and limber products, the fiirmturc 
products, and the pi ining mill products amounted in 1900 to 
$80,999,685 the value of those manufactures based upon minerals 
mined or quarried amounted in the same year to 883,730,930 

Another imjxntant class of manulactuies is that based on agri 
culture the value of flour and gust mill products amounted to 
$21,643,547 in 1900, and $26,512,027 in 1904 thit of food prepara 
tions, for which Battle Creek is noted, to $1,891,516 in 1900 and 
$6,753,699 in 1904 that of agncultural implements to $6,339,508 
in 1900 and $8,719,719 m 1904, ind of milt liquors to $5,296,82^ 
in 1900 and $6,999,251 in 1904 

Among other manufactures in which the state ranks high and m 
which there was a large increase in viluc dunng the same penod 

^ the 1904 census, taken by the federal Bureau of the Census 
m CO operation with the secretary of st ilc of Michigan, covered the 
veir ending on the 30th of June 1904, and is thus not strictly com 
parable with the “ 1905 " census of manufactures for other states 
which were for the year ending on the 31st of December 1904 But 
likt the special census of manufactures in other states, it is confined 
to establishments under tht factory svsttm, and hence its figures 
are considerably less than they would have been had it been taken 
on the same basis as that of the 1900 census, which included hand 
trades and other custom work for example, on the basis of the 1904 
census the value of the manufactured products in 1900 was only 
$319,691,856, and as that of 1904 was $429,120,060, the real in- 
crease was 34 2 % instead of 20 19 % In the above text from this 
pomt the statistics given for 1900 are for factory products only 
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are leather, carnages and waggons, chemicals, paper and wood 
pulp and beet sugar In 1904 Michigan manufactured automobiles 
valued at $6,876,708 

Iho ten leading manufacturing centres are, in the order of the 
value of their products m 1904 Detroit, Gmnd Rapids, Kalamazoo, 
Battle Creek, Saginaw, Jackson, Lansing, Muskegon, Bay Citv 
and Port Huron, all m the south half of the lower peninsula 

Communtcaiions — Ihe building of railways in Michigan began 
in 1830, but little progress had been made m 1837 when the state 
began the construction of three railways and two canals across the 
south half ot the lower peninsuh Ihe Michigan Central was 
completed from Detroit to Ypsilanli in January 1838, a portion 
of the Michigin Southern was in operation in November i8^o, and 
considerable work was done on the propised Michigan Northern 
and the two canals By 1846, however, the state had proved itself 
incompetent to carry on the work and sold its interests to private 
companies In 1S50 there were 342 m complctetl, end from then 
until 1880 the mileage increased to 3938 but tlic great penod of 
railway building m Michigan was in the dccadt from t88o to 1890, 
when the mileage was increased to 7108 48 By the close of 
1908 It had further increased to 862935 Ihe principal lines 
are the Michigan Central, the Pc re Mai quelle, the Like Shore & 
Michigan Southern, the Grand R ijnds A Indiana, the Ann Arbor, 
the Grand Trunk, the Chicago A Noith-Western, the Duluth 
South Shoie A Atlantic, the Minneapolis St Paul A Sault 
Samte Mane, and the Chicago Milwaukee A St Paul A Ixiard 
of railway commissioners, which m 1907 succeeded a commissioner 
(whose office was eieated in 1873) hears complaints, has ]X)wcr to 
issue various orders and permits of minor importance to railwfiy 
companies, and reports annually to the governor ^ 1 he legislature 

IS empowered to ippoint a commission to fix tiansportation rates 
for lailwiys and express comj>anits Besides railway communica 
tion Michigan has a coist lint of about 1600 m , ilong which vessels 
of 2000 tons c in sail and find several good harbours, the water 
communication hiving been extended and improved by several 
canals, among which aie the Sault Samte Mane, which passes the 
rapids of St Mary's River the St Clur Flats, at the north end 
of Lake St Clair by which a deeper channel is made through 
shallow water and the Portage Lake m the copper distnct, which 
connects that lake with Lake Superior The state undertook to 
construct that at Sault Samte Mane in 1837 but little had been 
accomplished in 1852 when the national govirnmeni gi anted 750,000 
acres of land to the state in aid of the enterpnse, and three years 
after that the canal was complctesl Since its completion, the 
national government has enlarged its locks so as to make it navigable 
for vessels driwing 21 ft of water Ihe national govcinmcnt eon- 
struete<l the canal at the St Clur Flats m 187! ind contiibiited 
land for aid in the construction of that ccyinccting likes Portage 
and Superior w Inch w as completed in 1873 and passed under national 
control m 1891 

Population — Ihc population of Michigan in 1880 was 
^ 1890 It was 2,093,889, an increase of 27 9 % within 

the decade, in 1900 it was 2,420,982, a further increase of 
15 f>% » and in 1910, according to the preliminary returns of 
the U S census, it was 2,810,173 Of the total population in 
iQoo, 2,398,363 or 9907% were whites, 15,861 were negroes, 
6334 were Indians, 240 were Chinese, and 9 were Japanese 
1,879,329 or 77 6 % were native born and 341,653 were foreign- 
born, 184,398 of the foreign-born being natives of Canada 
(151,915 English, 32,483 French), 125,074 of Germany, 43.839 
of Lngland and 30,406 of Holland In 1906 982,479 communi- 
cants of different denominations were reported of these 492,135 
were Roman Catholics, 128,675 Methodists, 105,803 Lutherans, 
30,136 Baptists, 37,900 Presbyterians, 28,345 members of 
Reformed bodies, and 26,349 members of the Protestant 
Episcopal Church In 1900 39 3 % of the total population 
lived m places having at least 2500 inhabitants 

Administration — ^The constitution under which Michigan is 
now governed was hrst adopted in 1850, when it was felt 
that the powers which the first one, that of 1835, <-onf erred 
upon the executive and the legislature were too unrestricted 
In 1908 It was revised, and many changes were made 

The constitution admits of amendment by an affirmative vote 
of two thirds of the members of each house of the legislature, fol- 
lowed at the next succeeding spring or autumn election by an 
affirmative vote of a majority of the electors voting upon the 
question, or an amendment may be proposed by an initiative 
petition signed by more than 20 % of the total number of electors 
who voted for secretary of state at the preceding election, and such 
an amendment (unless disapproved by a majority vote m a joint 
meeting of the two houses of the legislature) is submitted to popular 

^ In I90C1 telegraph and telephone companies were put under the 
supe^vi^sion of the same board 
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vote at tlic next election and comes into effect only if it receives a 
favourable majonty of the popular vote Amendments suggested 
by the legislature have been frequently adopted and ont adopted 
in 1862, provided that the question of a general revision of the con 
stitution shall be submitted to a popular vote oncf every sixteen 
years and at such other times as may be provide tl bv law When 
this question was so submitted for the first time, in 186b, the vote 
was to revise, but the revision prepared by a convention called for 
the purpose was rejected at the polls Ihe revision by the Con- 
stitutional Convention of 1 907-19^08 was adopted by popular vote 
111 1908 

In Its present foim the constitution confers suffrage upon 
every male citizen of the United States who is twenty-one 
years of age or over and has resided in the state six months 
and in his township or ward twenty days immediately preceding 
an election, and any woman may vote in an election imolving 
the direct expenditure of public money or the issue of bonds 
if she have the qualifications of male electors and if she have 
property assessed for taxes in any part of the district or territory 
ifiected by the election in question At the head of the execu- 
tive department is the governor, who is elected for two years, 
«ind who at the time of his election must be at least thirty 
years of ige and must have been for five years a citizen of the 
United States, and for the two years immediately preceding 
a resident of the state A lieutenant-governor, foi whom the 
same qualifications are prescribed, is elected at the same time 
for tlie same term Under the first constitution the secretary 
of state, treasurer, auditor-general, attorney-general, (ommis- 
Moner of the land office, superintendent of public instruction 
and the judges were all appointed by the governor, but under 
the present one they are elected and only minor officers are 
appointed In 1891 the legislature created a board of four 
members to be appointed by the governor, one of whom must 
be a physician, another an attorney and made it its duty to 
investigate the case of every convict for whom i petition for 
pardon is received and then rejx)rt and recommend to the 
governor what it deem expedient The governor’s salary 
IS fixed by the revised constitution of 1908 at $5000 a yeai 
The lieutenant-governor sue c ecds the governor in c asc of vacam y , 
and next in oreJer of succ ession comes the sec retary of state 

The legislature, consisting of a Senate of 32 members, and a 
House of Representatives of 100 members (according to the 
constitution not less than 64 and not more than 100), meets 
biennially, m odd numbered years, at Lansing Both senators 
and representatives are elec ted for a term of two years by single 
districts, except that a township or city which is entitled by 
its population to more than one ic presen tativc elects its 
representatives on a general ticket Beginning in 1913 and at 
each subsequent tenth year, the legislature, under the rcMsed 
<onstit^tion of 1908, retrranges the senatorial districts and 
reapportions the representatives among the counties and 
districts, using as a basis the returns of the next prcjceding 
decennial census, the taking of a state census between the 
decennial periods is discontinued 

No bill can pass either house except by an athrmalive vote of a 
majority of the members elected to that house and on its third 
readmg the ayes and nocs must be taken and recorded, for ippro 
pnation bills a two thirds majority of all members elected to each 
nouse IS required All legislation must be by bill legislation by 
jomt and concurrent resolutions thus being prevented No bill may 
be passed at a regul ir session until it has been punted and in posse s- 
sion of each house for live days, no bill maybe passed at a special 
session on any subject not expressly stited in the governor's pro 
clamation or submitted by special message Ihe governor has ten 
days (Sundays not being counted) in which to exercise his veto 
{X)wer (which may be applied to anv item 01 items of my bill making 
appropriations of money end cmbiacing distinct items) and an 
imrmative vote m each house of two thirds of the members elected 
IS required to pass a bill over his \ eto Under the revised constitu- 
tion of 1908 any bill passed by the legislature md approved by the 
governor, except appropriation bills may be referred by the legis- 
laturo to the qualincd electors , and no bill so referred shall become 
law unless approved by a majority of the electors voting thereon 
no local or special act passed by the Icgislatuie takes effect until 
it is approved by a majority vote of the electors in the affected 
chstnet 

The administration of justice is entrusted to a supreme court, 
a continually increasing number of circuit courts (thlrty-^elght , 


m 1909), one probate court in each county, and not exceeding 
four justices of the peace in each township The supieme 
court IS composed of one chief justice and seven associate justices, 
all elected for a term of ten years, not more than two retiring 
every two years, it holds four sessions annually, exercises 
a general control over the inferior courts, may issue, hear 
and determine any of the more important writs, and has appel- 
late jurisdiction only in all other important cases There is 
only one circuit court judge for a circuit, unless the legislature 
provides for the election of more, the term of office is six years 
Circuit court judges have original jurisdiction in most matters 
civil and criminal, hear appeals from the lower courts, and 
must hold at least four sessions annually m each county of the 
circuit Eich county elects a judge of probate for a term of 
four years, he has original concuirent jurisdiction with the 
circuit court m matters of probate, and has original jurisdiction 
in all (ases of juvenile delinquents and dependants The 
legislature may provide for the election of more than one judge 
of probate in a county with more than 100,000 inhabitants 
Justues of the peace are elected by the townships for a term of 
four years— there ire not more than four in each township, 
in ( ivil matters they have exclusive jurisdiction of cases in 
which the demand docs not exceed fioo and concurrent juris- 
diction with the ciuuit courts in contract cases in which the 
demand does not exceed f^oo 

For purposes of local government the state is divided into 
cighty-three counties, each of which is in turn divided regularly 
by N and S and E and W lines into several townships In 
the more sparse!) mhabitcxl counties of the upper peninsula 
and in the IN L section of the lower peninsula the townships 
arc much larger than in otlier parts of tlic state The officers 
of the township arc a supervisor, clerk, treasurer, highway- 
commissioner, one overseer of highways for each highway 
district, a justice of the peace, and not more than four con- 
stables all of whom are elected at the annual township meeting 
m April The supervisor, two of the justices of the peace 
and the clerk ccmstitute the township board, whose duty it 
IS to settle claims against the tcawnship, audit accounts, and 
publish annually an itemized statement of receipts and dis- 
bursements The supervisor is also the township assessor, and 
the several township supervisors constitute the county board 
of supervisors who cqu ilize property valuations is between 
townships, authorize townships to borrow money with which 
to builci or repair bridges, are entrusted with the care and 
management of the property and business of the county, and 
may borrow or raise by tax what is necessary to meet the 
more common expenses of the county Other county officers 
are a treasurei, clerk, sheriff, register of deeds, attorney, sur- 
veyor and two coroners, each elected for a term of two 
years, a school c ommissioncr elected for a term of four years, 
and one or more notaries public appointed by the governor 

Under the revised constitution of 1908 the former classifica- 
tion of cities into four classes and the practice of granting 
special charters were abolished, and the legislature is required 
to provide by general laws for the incorporation of cities and 
villages, ‘‘such general laws shall limit their rjite of taxation 
for municipal purposes and restrict their powers of borrowing 
money and c ontrac ting debts ” Cities and villages are permitted 
—upon authorization by the affirmative vote of three-fifths 
of the electors voting on the question — to own and operate, 
even outside their corporate limits public utilities for supplying 
water, light, heat, power and transportation, and may sell 
and deliver, outsicle their corporate limits, water, heat, power 
and light to an amount not more than one-fourth that furnished 
by them in each case within their corporate limits, but no 
city or village of less than 21^,000 inhabitants mav own or operate 
transportation facilities - Under the revision of 1908 corporate 
franchises cannot be granted for a longer term than thirty 
years 

Law —A wife in Michigan has the same right to her property 
acquired either before or after marriage as she would have if single, 
t xcept that she cannot under ordinary circumstances give, grant or 
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sell it to another without her husband's consent Grounds for a 
divorce are adultery, physical incapacity at the time of marriage, 
sentence to imprisonment for three years or moie, desertion for two 
years habitual drunkenness, extreme cruelty or, in case of the wife, 
refusal of the husband to provide for her maintenance when sufi&- 
ciently able to do so, but in case the parties were married outside 
of Michigan the party seekmg the divorce must reside within the 
state at least one year before petitioning for the same An insolvent 
debtor's homestead — consistmg of not more than 40 acres of land with 
a house thereon, or a house and lot in a city or village not exceeding 
$1500 in value together with not less than $500 of his personal 
property — is exempt from execution 1 or several years previous to 
187O a clause of the constitution prohibited the sale of intoxicating 
liquors within the st ite Since then the whole liquor business has 
been subjected to a heavy tax, and since 1887 the prohibition of it 
has been left to the option of each of the several counties A state 
court of mediation and arbitiatioii, consisting of three members 
appointed by the governor with the consent of the senate, was 
created m 1889 to inquire into the cause of grievances threatening 
or resulting in any strike or lock-out and to endeavour to effect a 
settlement 

Chat liable and Penal Inslitutions — i he state supports the Michigan 
Asylum for the Insane (opened 1859) at Kalamazoo, the 1 istern 
Michigan Asylum for the Insane (opened 1878) at Pontiac, the 
Northern Michigan Asylum for the Insane (opened 1885) at Traverse 
City, the Michigan Asylum foi the Dangerous and Cnnnnal Insane 
(established 1885) at Ionia, the Upper Pcnmsul i Hospital for the 
Insane it Newberry, i Psychopathic Hospitalfestablishcd 1907), at 
Ann Arboi , i State Sanatorium (establishea 1905) at Howell, 
the Mulligan State Prison (est iblislied 1839) at Jackson, the 
Michigan Rtfoimatory (established 1887) at Ionia, the State House 
of Correction and Branch Piisoii (established 1885) it Marquette, 
the Industrial School for Boys it Lansing, the Indu^'trial Home for 
Girls (established 1879), ncai Adrian, the State Public School 
(opened 1874), at Cxjldwater, a temporary home lor dependent chil 
dren until homes in tainilies can be found for them, the School for 
the Deaf (estiblished 1854) Hint, the School for the Blind at 
Xansuig, an Employment Institution for the Blind (estiblished 
1903) it SaginaM , the Home for the Feeble Minded and Epileptic 
(established 189 j) at I qie-er, and the Michigan Soldiers Home 
(estibhshed 1885) at Grand Rapids Each of these institutions is 
under the eontiol of a boaid of three or more members appointed by ; 
the governor with the appiov il of tlu Senate and at the head of 
the depiitment is the Stat< Board ot Coirections and Chanties, 
consisting of the governoi and four other members appointed by 
him with the appixival ot the Senate for a teim of eight years one 
retiimg every two yeais J his IxDard is requiied to visit each of 
the mstitutions it least once a year to ascertain its condition and 
needs and all proposed ippropn itions for their suppoit, plans of 
buildings pioposed systems of sewciage ventilation and heating 
must be submitted to it 

Education — Michigan was a pioneer state in creating the 
American educational system, she began the organization of 
It at the time of her admission into the Union in 1837, ‘^tl has 
since been noted for the high standard of her schools Fach 
township operating undci the District Act has tv/o school inspec- 
tors — one being elected at each town meeting foi a term of 
two years— who with the township clerk constitute the township 
board of school inspectors, and to this board is given authority 
to divide the township into school districts and to exercise 
a general supervision over the several schools within their 
jurisdiction, a town<?hip may be organized as a single distiict, 
called a “township unit district’’ ihe qualified electors of 
each district having an ungraded school elect a moderator, 
a director and a treasurer— one at each annual school meeting 
— for a term of three years, who constitute the district school 
board, and this board is entrusted with ample power fur direct 
mg the affairs of the school In a district having more than 
100 children of school age a graded school undci the control 
of five trustees is formed whenever two-thirds of the electors 
vote for It at a town meeting, and the trustees of a graded 
school may establish a high school whenever a majority of the 
electors authorize them to do so A high school mav also be 
established in any township in which there is no incorporated 
village or c ity if when the cjuestion is submitted to the electors 
of that township a majority of the votes cast are m the affirma- 
tive Each county has a county school commissioner, elected 
for a term of four years, who exercises a general ^supervision 
over the schools within his jurisdiction, and a board of examiners, 
consisting of three members (including the commissioner) 
and appointed bv the several boards of county supervisors, 
from whom teachers receive certificates Finally, at the heaci 


of all the public elementary and sccondar> schools of the state is 
the state superintendent of public instruction, elected for a term 
of two years, he is ex officto a member and secretary of the state 
board of education, and a member, with the right to speak but 
not to vote, of all other boards having control ol public instruc- 
tion in anv state institution In every district having as many 
as 800 children between the ages of five and twenty the state 
requires that the school be taught not less than nine months a 
year, and a compulsory education law requires the attendance 
of ill children between the ages of eight and fifteen for four 
months each year, in cities all between the same ages for the 
full school year, and between the ages of seven and sixteen if 
found fiequenting public places without lawful occupation 

The higher slate inslitulions of learning consist of a university, 
to which graduates of high schools on an accredited list aie admitted 
without examination, four normal schools an agriculturil college, 
and i school of mines Ihe umvcisity (at Ann Arboi) w is estab- 
lished in 1837 and is undei the control oi a board of regents elected 
by the people foi a term of eight years two every two years, the 
piesident of the institution and the supeimlcndent of public instruc- 
tion ire members of the board but without the right to vote Ihe 
state normal schools are the Michigan State Normil College at 
\psilanti (organized in 1849), theCentril Michigan Normal School 
at Mount Pleisint (established m 1895) , the Northern State Norm il 
School at Marquette (estabhsht d m 1899) aiitl the Western State 
Normal ->chool at Kalamazoo (established in 1904) All of them are 
under the state board of education, which consists of the state suptr 
mtendent of public instiuction and thicc other members elected one 
eveiy two years, for a term of six yeais Ihe agiieultural college, 
at Last Lansing 3 m east of Lansing is the oldest in the United 
States, it was piovidcd for bv the state constitution of i8so organ- 
ized in 1855 uul opened m 1857 under the control of the 

state boaid of agriculture consisting of the president of the college 
and SIX othci members elected by popular vote for a term of six >ears, 
two ever) tuo years Ihc college of mines at Houghton was 
established in 1885 and is undci the contiol of a board ol six incinbeis 
'ppointcd by the governor witli the approval of the Senate, two every 
tw'o years In 1908 it had 35 instructors students, and a libriry 
of 22 000 volumes Other important institutions of learning within 
the state but not maintained by it arc Albion ( ollege (Methodist 
Episcopal, opened in 1843) at Albion Hillsdale College (Iiee Bap 
tist 1855) Hillsdile, Kalamizoo College (Hajitist 1855), 
Kalamazoo, Adrian College (controlled by the Methodist Protestant 
C hurch since 1867) at Adn in , Olivet College (Congregational, 1859) 
at Olivet, Hope College (Kefoimed i86t>) at Holland, l)etroit 
College (Roman Catholic 1877), at Detroit, Alma College (J^resby- 
tenan, incorporated i88b) it Alma, and some professional schools 
at Detroit {q v ) 

Itnance — The revenue of the state is derived almost wholly 
from taxes ibout 87 % from a direct or geneial property tax and the 
rest from vaiiuus specific or indirect taxes such as the liquor lax 
and the inheritance tax The direct tax otlur than that on the 
property of corpoiations is assessed by the township supervisors or 
in cities ind incorporated villages by the tifhcer named m the charter 
for that service on what is supjx^sed to be the full cash value of the 
propel ty The assessment loll thus prepared is reviewed by a local 
l)oaid of levicw, an equalization between the assessing distiicts m i 
county IS made annually by the county boird of supervisois ind 
between the counties in the state every live yeais (and at such other 
times as the legislature may direct) by the state board of equali/a 
tion which IS composed of the lieutenant governor, luditor general 
secretary of state tieasurer^ and commissioner of the land ofhcc 
But at the head of the whole taxing system is the board of state tax 
commissioners and ex ofjicto state board of issessors consisting of 
three members appointed by the governor with the approval of the 
senate for a term of six years It exercises i gcncril supervision 
over all othei fixing offic ers ind is itself the issessor of the property 
of railroads express companies ind certain car companies Mainly 
through the cfliciency of this board the assessed value of the taxable 
propel ty of the state was increased from $968 189,087 in 1899 fo 
$1,418 251,858 m 1902 or 4!) 4% and the taxes levied on railways, 
which had hitherto been assessed on their gross earnings, were in 
creased from %i 483 907 in 1901 to $3 288 162 in 1902 or 121 6 % 
In entering upon the work of public impiovements in 18^7 the state 
Ixirrowed $5 200 000 and the greater portion of the bonds were sold 
to the Morris Canal and Banking Company and to the Pennsylvania 
United States Bank both of which tided when they had only in 
part paid for the bonds About this time it w is seen that the cost 
of the impiovements undertaken would be much greater than the 
ongmal estimate and that several of them were impracticable 
The difficulty of meeting the interest as it became due soon threat- 
ened to be insurmountaole but the state finally sold the improve 
ments made and came out of the experience with good ciedit 
although with a large debt — about two and a half millions of dollars 
This was further mcreased during the Civil War but after the close 
of that war it was rapidly dimmished and linally was extinguished in 
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the last decade of the century The present constitution (as revised 
m 1908) lorbids the contraction of a state debt exceeding $250 000 
except lor repelling an invasion or suppressing an insurrection, and 
the borrowing power of the minor civil divisions is restricted by a 
general law 

The early experience of the state with banks was scarcely less 
serious than that witli public improvements Although there were 
already hfteen banks in the state m 1837 yet the cry against mono 
poly was loud and so in that year a general banking law was passed 
whereby any ten or more freeholders might establish a bank with a 
capital of not less than fifty thousand nor more than three hundred 
thousand dollars and begin business as soon as 30 % of the capital 
was paid in in specie Only a few pro\ isions were made, and tliosc 
ineffectual, for the protection of the public later m the same year the 
legislature passed an act for the suspension of spc'cie payments until 
the 6th of May 1838, and the consequence was that the state was 
flooded with irredeemable paper currency But most of the “ wild 
cat ' banks had passed out of existence by 1839, and in 1844 the 
bank act of 1837 was declircd unconstitutional Profiting by this 
ixpenence, the framers of the constitution of 1850 inserted a provi- 
sion in that document whereby no general banking 1 iw can have 
effc'ct until it has been submitted to the people and has been approved 
by a majonty of the votes cist on the question This provision is 
mcluded in the revised constitution ado])te<i m 1908, with an addi- 
tional provision that no amendment shall l>c made to any b inking 
law unless it shall receive an affirmative two thirds vote of both 
branches of the legislatiirt The present banking law provides th it 
the capital stock of a stall bank shall be not less than $20,000 in a 
city 0/ not moie than 1500 mhabitants, not less than $2s,ooo in a 
city of not more than 5000, not less than $50,000 in a city of between 
5000 and 2o,(x>o not less than |ioo 000 in a city of between 20,000 
and 1 10,000, anil not less than $250,000 in all larger cities Commer- 
tial banks and savings banks are rex^uired to keep on hand at least 
15 % of their total deposits Every stockholder in a bank is made 
mdividually liable to the amount of his stock it its par value in 
addition to the said stock And all banks are subject to the inspec- 
tion and supervision of the commissioner of the state banking depart- 
ment, who is appointed by the governor with the approval of the 
Senate for a term of four years 

History — From 1613 until 1760 the terntory now within 
the borders of Michigan formed a part of New France, and the 
first Europeans to found missions and settlements within 
those borders were hrenrhmen Two Jesuits, Ravmbault 
and Jogucs, visited the site of Sault Sainte Mane as early as 
1641 for the conversion of the thippewas, in 1668 Marquette 
founded there the first permanent settlement within the state, 
three years later he had founded a mission among the Hurons 
at Michihmackmac , Li Salle built a fort at the mouth of the 
Saint Joseph in 1679, and in 1701 Cadillac founded Detroit 
as an important point for the French control of the fur trade 
But the missionaries were not interested in the settlement 
of the country by Europeans, the fur traders were gcncrillv 
opposed to it, there was bitter strife between the missionaries 
and Cadillac, and the French system of absolutism in govern- 
ment and monopoly m trade were further obstac les to progress 
Even Detroit was so expensive to the government of the mother 
country that there was occasional talk of abandoning it, and 
so during the last fifty -nine years that Michigan was a part 
of new h ranee there were no new settlements and little if any 
growth m those already established During the last war 
between the English and the French in Amcru a the Michigan 
settlements passed into the possession of the English, Detroit 
m 1760 and the others in 1761, but the time had not yet come 
for much improvement The white inhabitants, still mostly 
French, were subjected to an English rule that until the Quebec 
Act of 1774 was chiefly military and as a consequence many 
of the more thrifty sought homes elsewhere, and the Indians, 
most of whom had bein allies of the French, were so ill-treated 
both by the offiicrs and traders, that under Pontiac, chief of 
the Ottawas, a simultaneous attack on the English posts was 
planned Detroit was besieged for five months and both 
Michihraackinac and Saint Joseph were taken Moreover, 
the English policy, which first of all was concerned with the 
profits of trade and manufacture, gave little more encouragement 
to the settlement of this section of the country than did the 
French By the Treaty of Pans, in 1783, which concluded 
the American War of Independence, the title to what is now 
Michigan passed to the United States, and in 1787 this region 
became a part of the North-West Territory but it was not 
until 1796 that Detroit and Mackinac (Michihmackmac), m 


accordance with Jay’s Treaty of 1794, were suf rendered by 
Great Britain In 1800, on the division of the North-West 
Territory, the west portion of Michigan became a part of the 
newly-established Indiana Terntory, into which the entire 
area of the present state was embodied in 1802, when Ohio 
was admitted to the Union, and finally, in 1805, Michigan 
Territory was organized, its south boundary being then described 
as a line drawn east from the south extremity of Lake Michigan 
until It intersected Lake Erie, and its west boundary a line 
drawn from the same starting-point through the middle of 
Lake Michigan to its north extremity and then due north to 
the north boundary of the United States In 1812, during the 
second war between Great Britain and the United States 
General William Hull, first governor of the lemtory, although 
not greatly outnumbered, surrendered Detroit to the British 
without a struggle, in the same year also Mackinac was taken 
and Michigan again passed under British rule This rule was 
of short duration, however, for soon after Commodore Oliver 
H Perry’s victory on Lake Erie, m September of the next year, 
Detroit and the rest of Michigan except Mackinac, which was 
not recaptured until July 1815, were again taken into the pos- 
session of the United States Up to this time the Territory 
had still remained for the most part a wilderness in which the 
fur trade re^^ped the largest profits, its few small settlcmints 
being confined to the borders,* snd the inaccurate reports of 
the surveyors sent out by the national government described 
the interior as a vast swamp with onlv here and there a little 
land fit for cultivation Ihe large number of hostile Indians 
was also a factor in making the Territory unattractive But 
during the eflicicnt administration of Lewis Cass, governor of the 
lerntory from 1813 to 1831, the interference of the British 
was checked and many of the Indians were removed to the west 
of the Mississippi, printing presses, established during the same 
period at Detroit, Ann Arbor, Monroe and Pontiac, became 
largely instrumental in making the country bcttci known, 
the first steamboat, the “ Walk-in-the- Water,” appeared at 
Detroit in 1818, the Erie canal was opened in 1825 by 1830 
a daily boat line was running between Detroit and Buffalo, 
and the population of Michigan, which was only 4762 in 1810 
and 8896 m 1820, increased to 31 639 in 1830 and to 212,267 
m 1840 In 1819 the Terntory had been empowered to send 
a delegate to Congress By 1832 the question of admission 
into the Union had arisen, and in 1833 a convention was called 
in Detroit, a constitution was framed in May, that constitution 
was adopted by popular vote m October, state officers were 
elected, and appluation fur admission was made, but a dispute 
with Ohio over the boundary between the two caused a delay 
in the admission by Congress until early m the year 1837 
Although the ordinance creating the North-West Territory 
fixed the boundary line as claimed by Michigan, yet that line 
was found to be farther south than was at the time expected 
and when the (onstitution of Ohio was adopted it was accom- 
panied with a proviso designed to secure to that state a north 
boundary that was north of the mouth of the Maumee River 
The territory between the two proposed lines was unquestionably 
of greater economic importance to Ohio than to Michigan, 
and, besides, at this particular time there were forcible politic al 
reasons for not offending the older state The consequence 
was that after the bloodless “ war ” between the two states 
for the possession of Toledo, Congress settled the dispute in 
Ohio’s favour and gave to Michigan the terntory since known 
as the upper peninsula The boundaries as fixed by Congress 
were rejected by a c onvention which met on the 4th of September 
at Ann Arbor, but they were accepted by the convention of 
the Jackson party, which met, also at Ann Arbor, on the 6th 
of Dwember, the action of this latter convention was considered 
authontative by Congress, which admitted Michigan into the 
Union as a state on the 26th of January 1837 Since admission 
into the Union the more interesting experiences of the state 
have been with internal improvements and with banking, 
which together resulted m serious financial distress, in the utili- 
zation of its natural resources, which have been a vast source of 
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wealth, and in the development of its educational system, 
m which the state has exerted a large influence throughout 
the Union From the beginning of its government under its 
first state constitution m 1835 until 1855 Michigan had a Demo- 
cratic administration with the exception of the years 1840- 
1842, when opposition to the financial measures of the Democrats 
placed the Whigs m power But it was in Michigan that the 
Republican party received its first official recognition, at a 
state convention held at Jackson on the 6th of July 1857, and 
from the beginning of the following year the administration 
has been Republican with the exception of two terms from 1883 
to 1885, and from 1891 to 1893, when it was again Democratic 


Governors of Michigan 


Territorial 

William Hull 
Lewis Cass 

Stevens Ihompson Mason (aeting) 
George Bryan Poiter 
Stevens Thompson Mason (acting) 
John Scott Horner (acting) , 


Stevens Ihompson Mason 
William Wood bridge 
]amcb Wright Gordon (acting) 
John Steward Baiiy 
Alpheus heleh 
William L Greenly (acting) 
Lpaphroditus Kansom 
John Steward Barry 
Robert McClelland 
Andrew Parsons (acting) 
Kinsley S Bingham 
Moses Wisner 
Austin BHii 
Henry Ilovvhnd Ciapo 
Henry Porter Baldwin 
John Judson Bagley 
Chailcs Miller Croswell 
David Howell Jerome 
losiah W Begole 
Russell Alexander Alg( r 
Cyrus Gray Luce 
Edwin Baruch Winans 
John T Rich 
Hazen Smith Pingrec 
Aaron Thomas Bliss 
Fred M Warner 


State 


Democrat 

Whig 

> 

Democrat 


Republican 


Democrat and Greenback 
Republican 
} ) 

Democrat 

Republican 


1805-1813 

1813-1831 

1831 

1831-1834 

1834- 1835 
1^35 

1835- 1840 

1840- 1841 

1841- 1842 

1842- 1846 

1846- 1847 

1847- 1848 

1848- 1850 
1850 1851 
1851-1853 

1853-185S 

1855-1859 
1859-1801 
1861-1865 
1865-1869 
1869-1873 
1873-1877 
1877 i88i 
1881-1883 
1883-1885 
1885-1887 
1887-1891 
1891- 1893 

1893-1897 

1897-1901 

1901-1905 

1905 


AuTHORiiiES — T/ie Publications of the Michigan Geological Survey 
(Ditroit, Lansing and New York, 1838 seq ) deal largely with the 
mining distriets of the upper peninsula Alexaiuhr Winthell, 
Michigan Being Condensed Popular Sketches of the Topography^ 
Climate and Geology of the State (1873) is in large measure restricted 
to the south half of the state W J Beal and C F Wheeler, Michigan 
blora (Lansing, 1892), cont uns the results of an extensive study of the 
subject See also the Twelfth Census of the United States (Wasinngton, 
1901-1902) Silas Farmer, Michigan Book a State Cyclopaedia with * 
Sectional County Maps (Detroit iQoi) B la Hubbard, Memorials 
of a Half Century (New York, 1887), a well written account of obser 
vations, chiefly upon scenery, fauna, flora and climate, Webster 
Cook, Michigan its History and Gournnient (New York, 1905), 
written primanlv for use in schools and containing a reference 
bibliography A C Mclaiighlin, History of Higher Education in 
Michigan, in Ciiculars of Infoimation of the United States Bureau 
of Education (Washington, 1891), being an account of the oiigm 
of the public school system and an individual account of each higher 
institution of learning I M Cooley Michigan a History of Govern- 
ment (Boston, 1885) a critical but populai narrative b\ an eminent 
jurist, J V Campbell, Outlines of the Political History of Michigan 
(Detroit, 1876) also by a jiiiist of the state, Henry M Utley and 
Byron M Cutcheon, Michigan as a Province, Territory and State 
(4 vols , New York, 1906) Michigan Pioneer and Historical Society, 
Histone al Collections Collections and Researches (Lansing, 1877 
seq), Sind Publications of the Michigan Political Science Association 
(Ann Arbor, 1893) 

MlCltlGAN, LAKE, the only one of the great lakes of North 
AmenCii wholly within the boundaries of the United States, 
and the second largest Ixidy of fresh water in the world It 
lies S of Lake Superior and W of Lake Huron, between 
41° 37' and 46° 05' N and 84® 45' and 88® W , is bounded 
on the N ancl E by the state of Michigan, on the W by 
Wisconsin, while Illinois and Indi ina touch its S end It 
IS 320 m long, and has an average width of 65 m The 
maximum ckpth recorded by the United States Lake Survey is 


870 ft , the mean level of the surface is 581 J ft above mean 
sea-level, being the same as that of Lake Huron and 21 ft below 
that of Lake Superior Its area is 22,400 sej m , and it has a 
basin 68,100 sq m m area 

The shores of Lake Mic higan are generally low and sandy, 
and the land slopes gradually to the water Ihc, northern 
shore of the lake is irregular and moie rugged and picturesque 
than the other shores, the summit of the highest peak being 
about 1400 ft above the sea On the eastern side are numerous 
sand hills, formed by the wind into innumerable fantastic 
shapes, sometimes covered with stunted trees and scanty 
vegetation, but usually bare and rising to heights of from 150 
to 250 ft Ihe south-western shore is generally low, with sand 
hills covered with shrivelled pines and bur oaks Along 
the western shore woods and prairies alternate, interspersed 
with a few high peaks 1 he c liffs on the east shore of Green 
Bay form a bold escarpment, and from this ridge the land 
slopes gradually to the lake With the exception of Green and 
Traverse bays, Lake Michigan has few indentations of the coast 
line, and except at the north end it is free from isl inds 1 he 
waters near shore are shoal, ami as there are few harbours of 
refuge of easy access navigation is dangerous in heavy storms 
Around the lake the climate is eciu ihle, for, though the w inter 
is cold and the summer hot, the waters of the lake modify 
tht extremes, the mean temperature varying from 40® to 54® h 
The average annual rainfall is 33 in Ihe finest agruultural 
Dnd in the United States is near the lake, and there is c n immen .e 
trade in all grains, fruits, livestock and lumber, and in products 
such as flour, pork, hides, leather goods, furniture, &t Ruh 
lead and copper mines abound, as also salt, iron and (oal 
Abundant water power promotes manufactures of all kinds 
Beer and distilled liquors are largely manufactured, and fine 
building stone is obtained from numerous quarries 

The like is practically tideless, though true tidal pulsations 
amounting to 3 in in height are stated to have been ob- 
served HI Chicago In the water of the lake there is a general 
set of current towards the outlet at the strait of Mackinac, 
following the east short, with slight circular currents in the 
main portion of the lake and at the northern end around 
Bea\er island 1 hese c urrents vary in speed from 4 to 10 m 
per day Surface currents are set up by prevailing winds, 
which also seriously affect water levels, lowering the water 
at ( lucago and raising it at the strait, or the reverse, so as 
greatly to inconvenience navigation The level of the lake 
is subjec t to seasonal fluctuations, reaching a maximum in 
midsummer and a minimum in February, as well as to alter- 
nating cycles of vears of high and low water Standard high- 
water of 1838 was 3 36 ft above mean level and standard 
low-water of 1895, 2 82 ft below that datum, giving an extreme 
recorded range slightly over 6 ft 

The northern portion of the lake only is covered with ice 
in winter, and ire never reaches as far south as Milwaukee 
Milwaukee River remains c losecl on an average for one hundred 
days — from the beginning of December to the middle of Marc h 
Ihe average date of the opening and closing of navigation 
at the strait of Mackinac , where the ice remains longest, is the 
17th of April and the cjth of January respectively ^ Regular 
lines of steamers specially equipped to meet winter conditions, 
most of them being c ar femes, cross the lake and the strait of 
Mackinac all winter between the various ports 

No notable rivers flow into Lake Michigan, the largest being the 
Big Manistee and Muskegon on the east shore and on the west shore 
the Menominee and the Fox, both of which empty into Green Bay, 
the most import int irm of the lake The numerous harbours are 
chiefly artificial usually located at the mouths of streams the 
improvements consisting of two parallel piers extending into the 
like and protecting a dredged channel Sand bars keep filling up 
the moutlis of these channels necessitating frequent dredging ind 
extension of the bre ikwaters work undei taken by the Federal 
government which also maintains a most comprehensive and com 
plete system of aids to navigation including lighthouses andlight- 
slups fog alarms, gas and other buoys, hfe-saving storm signal and 
weather report stations 

^ Report of Deep Waterways Commission (1896) 
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Chicago, the pnncipal port on the lake, is at its south-west ex- 
tremity and IS remarkable for the volume of its trade, the number 
of vessels arnvmg and departing excccdmg that of any port in the 
United States though the tonnage is less thart that of New York 
It IS a large railway centre and the number and size of the grain 
elevators are noticeable The port is protected by breakwateis 
enclosmg a portion of the lake front Ine level of the city above 
the lake being only 14 ft much difficulty arose m draining it 
A sanitary and ship canal 34 m long was therefore completed in 
1900 to diveit the Chicago nver, a small stream that flows into the 
lake, into the head waters of the Des Plaines river and thence through 
the river Johet into the Missisbippi at bt Louis The discharge of 
water is by law so regulated that the maximum flow shall not exceed 
250 000 cub ft per minute The effect upon the permanent level 
of the lakes of the withdrawal of water thiough this artilicial outlet 
IS receiving much attention Milwaukee situated on the shore of 
Milwaukee Bay on tlie western side of the lake is next to Chicago, 
the largest city on the lake and has a large commerce and a 
harbour of refuge Escaiiaba on Little Bay de Noc (Noquette) 
m the northern part of the lake, is a natural harbour and a large iron 
shipping port Green Bay and Lake Michigan are connected by a 
canal extending from the lake to the head of Sturgeon Bay Lake 
Michigan is connected at its north east extremity with lake Huron 
by the strait of Mackinac 48 m long with a minimum width of 6 m , 
the water is generally deep and the shoals lying near the usually 
travelletl routes are well marked 

Bibliography — bailing Directions for Lake Michigan, Green Bay, 
and the Strait of Mackinac U S Navy Ilydrogriphic Office publica- 
tion No 108 B (Washington 1906) , Bulletin No jy Survey of North- 
ern and North western Lakes U b Lake burvey Office (Detroit 
Michigan 1907) , St Lawrence Pilot, 7th cd , Hydrographic Ofheo 
Adnuralty (London 1906) , hfject of Withdrawal of Water from Lake 
Michigan by the Sanitary District of Chicago U b House of Repre 
s( ntatives' Document No 0, 59th Congress ist session (Washington 
1900) (W P A ) 

MICHIGAN, UNIVERSITY OF, one of the pnncipal edu( ational 
institutions of the United SUtes, situated at Ann Arbor, Michigan 
It embraces a department of literatiue, science and the arts 
(including industry and commerce), opened m 1841, and includ- 
ing a graduate school, organizecl m 1892, a (department of 
medicine and surgery, opened m 1850, a (department of law, 
opened in 1859, a school of pharmacy, opened as a separate 
department in 1876, a homoeopathic medical college, opened 
in 1875, a college of dental surgery, opened in 1875, and a 
department of engineering, separately organized in 1895, which 
includes courses in marine engineering, an hitecture, and archi- 
tectural engineering The university was one of the first to 
admit women, having opened its doors to them in 1870 as a 
natural consequence of its receiving aid from the state (since 
1867), and since 1900 they have constituted nearly one-half 
of the student body in the department of literature, science 
and the arts In 1907-1908 there were in all departments 350 
instructors and 5013 students (1796 in the department of 
literature, science and the arts, 1354 in the department of 
engineering, 391 m the department of medicine and surgery, 
791 in the department of law, loi in the school of pharmacy, 
82 in the homoeopathic medical college, 168 in the college of 
dental surgery, and 1070 in the summer sessions) Besides 
the several mam department buildings there is a library build- 
ing, a museum building, several laboratories, a gymnasium for 
men, and a gymnasium for women I he general library m 1908 
contained 172,940 volumes, 3800 pamphlets, and 3370 maps, 
and the several department libraries brought the total up to 
222,600 volumes and *5000 pamphlets The general museum j 
contains large zoological collections, geological and anthropo- 
logical collections, me luding the exhibit of the Ghmese govern- 
ment at the New Orleins Exposition, which was given by the 
govemm nt to the university m 1885, there are beside^ several 
special collections in some of the lalxiratories The astronomical 
observatory is surmounted by a movable dome in which is 
mounted a refracting telescope having a thirteen-inch object 

g The several laboratonc^s are equipped for use in mstruc- 
physics, chemistry, mineralogy, geology, zoology, 
3gy, botany, forestry, actuarial work, engineering, 
y, physiology, hygiene, electrotherapeutics, pathology, 
anatomy and dentistry 

The university is governed from without by a board of eight 
regents elected by popular suffrage, two biennially, at the same 
time as the election of judges of the supreme court, from 


within the government is to a large extent in the hands of a 
university senate, in which the faulty of each department 
IS represented The university is mamtamed by a permanent 
annuity of 1^30,000, derived from the land set apart for it by 
the Ordinance of 1787, by the proceeds of a three-eighths mill 
tax, and by small fees paid by the students Its organic rela- 
tion to the other public schools of the state was well estabhshed 
m 1870, when it was provided that graduates from such high 
schools as had been examined and approved by a committee 
of the university should be admitted without examination, 
one of the most important functions of the university is to 
prepare students for teaching in the high schools 

The first ( barter for a university within what is now the state 
was granted by the governor and judges of the lerritorv of 
Michigan in 1817, for a “ Catholepistemiad,” or University of 
Michigani i, with a remarkable “ Greek ” system of nomenclature 
for its courses and faculties, this mstitution did practically 
no teaching A second charter was granted m 1821, for a 
Univcrsitv of Michigan in Detroit, but httlc was accomplished 
until the admission of Michigan into the Union as a state in 
18371 when by the third charter the aim was to model the institu- 
tion after the German university minus the theological depart- 
ment, and the university was entrusted to i board of regents 
and a chancellor vppoinled by the governor Branches to 
corresjxmd to the Gtrmvn gymnisia weie established in the 
principal towns before any money was spent on the Unixersity 
proper, but the question of the constitutionality of their 
cstabhslinient ind m untenance arose , and they were soon discon 
tinned Plans for building it i\nn \rbor were begun in 1838 
The first class giadu itcd in 1845 ^ departme nt of literature, 

science and the arts was it first much like a New England 
college For some lime the prospects did not seem piomising, 
but in 1851 a new state constitution provided that the regents 
should be elected, incl dnecled them to choose a picsidcnt, 
and It was under the adrninistiation (i852-'i86^) of the first 
incumbent of that office, Henry Philip Tappan (1805-1881), 
that the present broad and libcial basis was cstabhsheci 
Although he was a Presbyternn clergyman, he endeavoured 
at the outset to substitute the tests of scholarship for those of 
icligion, at the same time a scientific course was introduced, 
courses in pcchgogy followed, and in 1878 the elective system, 
wluch has since rapidly expanded, was established Piesident 
Tappan was succeeded in 1863 by Erastus Otis Haven (1820- 
1881), who resigned in 1869, and was succeeded temporarily 
(1869-1871) by Professor Henry S Frieze (1817-1889), and in 
1871 by James Burrill Angell (b 1829),^ who resigned m 1909 
In 1871-1872 the German seminar method introdu'ced in 
graduate work in history, by Professor Charles Kendall Adams 
(1835-1902), afterwards president of Cornell University (1885- 
1892) and of the university of Wisconsin (1892-1902) 

See B A Hinsdale and 1 N Demmon History of the University 
of Michigan (Ann Arbor iQoo), Elizabeth M Fairand History of 
the University of Michigan (Ann Ailx>r 1885), and The Quarter 
Centennial of the Presidency of James Burrill Angell (Ann Arbor, 
1 896) 

MICHIGAN CITY, a city of Laporte county, Indiana, USA, 
on the SF shoie of lake Michigan, about 40 rn E by S of 
Chicago Pop (1890), 10,776, (1900), 14,850, of whom 3662 
were foreign born, (1906 estimate), 17,292 Michigan City 
IS served by the Chicago, Indianapolis & Louisville, the 
T^ke Trie & Western, the Michigan Central and the P^re 
Marquette railways, by inter-urban electric lines, and by several 
lines of lake steamships The city contains a United States 
Life Saving Station and the Indiana State Prison, and is the 
seat of a Protestant Episcopal bishop Its transportation 

^ President Angell graduated in 1 849 at Brown University, where 
he was assistant librarian m 1849-1850 and was professor of modern 
languages in t853-i8c>o, was editor of the Providence Journal in 
1860-1866, was president of the university of Vermont in 1806-1871 
was United States minister to China m 1880- 1881, was a member 
of the joint (X)mmission of 1 887-1 S88 to settle fishery disputes 
between the United States and Great Britain was chairman of the 
international deep waterways commission in 1896, and in 1897-1898 
was United States minister to Turkey 
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advantages make it one of the principal commercial cities in 
the state Its shipments of lumber are of special importance, 
and It has also a large transshipment trade in salt and iron ore 
The total factory product m 1905 was valued at ^^6,314,226 
The municipality owns and operates its water-works system 
Michigan City was first settled about 1830, was incorporated 
as a village in 1837, chartered as a city in 1867 

MICHMASH, a place in Benjamin, about 9 Roman miles 
north of Jerusalem (Oftom , ed Lag , p 280), the scene of one 
of the most striking episodes in Old Testament history (i Sam 
XIV ) Though It did not rank as a city (not being mentioned 
in Joshua xviii 21 seq ), Michmash was recolonized after the 
exile (Neh xi 31), and, favoured by the possession of excellent 
wheat-land {Mtshna, Men viii i), was still a very large village 
(Max/Aas) in the time of Eusebius The modern Mukhmas 
is (juite a small place 

The historic d interest of Michm ish is connected with the strategical 
impoitance of the position comm rnding the north side of the Pass 
of Michmash wlucli midc it the hcadqnartcis of the Phihstincs and 
the ct ntre of their foriys in their attempt to quell the hrst using 
iindci Saul as it w is also at i latei date the headquarters of Jonath in 
the Hasmonaean (i Macc ix 73) From feiiisalcm to Mount Ephraim 
there are two main routes 1 he present caiavan road keeps tin high 
ground to the west near the wiLcished and avoids the Pass of 
IMiclimasli altogether i^ut another route the importance of which 
in antiquity mav be jiidgtd of from Isa \ 28 sqq led southwards 
from Ai over an undulating plate lu to Michmash Thus fir the 
road IS easy hut at Michm ish it descends into a very steep and 
lough viikv which has to be ciossed befoie reasccnding to Geba ^ 
At the Ixittom ot the \ ilky is the Piss of Michruisli a nobk gorge 
with precipitous ci iggy sides On the north the erag is crowned 
by a sort of plitcau sloping backwards into a round topped hill 
this little plateau about a mile east of the present village of Mukh 
mas seems to have been the post ot the Philistines, lying close to the 
ccntie of the msunection yet iiossessing unusu illy good eommunica 
lion with their establisiiinents on Mount L phraim by way of Ai 
ind Bethel and nt the sure time convmanding the routes leading 
down to the Joid in from Ai and troin Michmash itself 

Sec fin there K Conder Ttutworh^ii 1 12 seq , and T K Cheyne 
in Lnoyo Bib s v (K A S M ) 

MICHOACAN, or Michoacan df Ocampo, a state of Mexico 
touching on the Pacific, bounded N by Jalisco and Guana- 
juato, E bv Mexico and Guerrero, S by Guerrcrcj and the 
Pacific, and W by the Pacific, (ohma and Jalisco Pop 
(1900), 935,808, chiefly Indi ms and mestizos Area, 22,874 
sc] m Its tmitory is divided into two nearly equal paits by 
the eastern bianch of the Sierra Madre Occidental, the northern 
part belonging to the great central plateau region, and the 
southern to an extremely broken region formed by the diveiging 
branches of the Sierra Madre, with their woodeci terraces and 
slopes and highly fertile valleys 1 he general slope of the 
southern part is southward to the river Balsas, or Mescala, 
which forms its boundar\ -line with Gueireio the naiiow 
coastal zone on the Pacific is only loi m long and has no ports 
or towns of importance, the slopes of the Sierra Madre del 
Pac ihco being precipitous and heavily wooded and the c oast- 
belt sandy, hot aned malarial The Lcrma, on the northern 
frontier, and the Balsas on the southern, are the only rivers 
of importanc e of the state, their tributaries within its boundaries 
being small and swift-flowing There are several large and 
beautiful lakes in the state, the best known of which are Patz- 1 
cuaro and Cuitzco Lake Chapala lies on the northc rn boundary 

Mic hoacan lies within the most active vole anic region of Mexico 
Jorullo (4262 ft ) IS mar its southern line, and ( olima (12,750 ft ) 
IS northwest of it m the state of Jalisco Earthquake shocks 
are numerous, and Colima was in violent eruption in 1908-1909 
Ihe highest summit in the state is Tancitaro (12,660 ft ) The 
climate is foi the most part temperate and healthy, but it is 
hot and unhealthy on the coast MichoicAn is essentially 
a mining region, producing gold, silver, lead and cinnabar, 
and having rich deposits of copper, coal, petroleum and sulphur 
The natural products include fine cabinet and construction 
woods, rubber, fruit, palm oil and fibres The soil of the 
valleys is highly fertile, and produces cereals in the higher 

^ So Isa X 28 describes the invader as leavang his heavy 
baggage at Michmash, before pusliing on through the pass 
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regions, and sugar-cane, tobacco, coffee and tropical fruits 
in the lower 1 hough the plateau region was settled soon 
after the arrival of the Spaniards in Mexico, there are large 
districts on the southern and Pacific slopes that still belong 
almost exclusively to the Indians Besides Morelia, the capital 
md largest city, the principal towns of the state are La Piedad 
(pop 15,123), an important commercial town on the Lerma river 
and on tlie Mexican Central railway, 112 m NNW of Morelia, 
Zamora (10,373), 75 W N W of Morelia, Uruapan (9808), 
on the Mexic an National, 55 m S W of Morelia m a mountainous 
district celebrated for the fine cjualitv of its coffee, Puruandiro 
(7782), a commercial and manufacturing town 40 m N W 
of Morelia, Patzciiaro (7621), on Patzeuaro lake, with a station 
on the Mexican National, 7550 ft above sea-level, Sahuayo 
(7408), 10 5 m W hv N of Morelia near Lake C hapala , Zitacuaro 
(6052), 60 m S E of Morelia on a branch of the Mexican 
National, whic h also passes through the mining town of Angan- 
gueo (9113) in the same district, and Tacambi»-o (5070), 
46 m b \V of Morelia in a fertile valley of the Rio de las 
Balsas basin 

MICKIEWICZ, ADAM (1798-1833), Polish poet, was born 
in 1798, near Nowogrodek, in the present Russian government 
of Minsk, where his father, who belonged to the schlachta or 
lesser nobility, had a small property Ihe poet was educated 
at ihe university of Vilna, but, becoming invohccl in some 
political troubles there, he was forced to tei inmate his studies 
abruptly, and was ordered to live for a time in Russia He 
had aheadv published two small volumes of miscellaneous 
poetiy^ at Vilna, which lad been favourably received by the 
Slavonic public, and on his arrual at St Petersburg he found 
himself admitted to the leading htciary circles where he was 
a great favourite both from his agreeable manners and his 
extraordinary talent of improvisation In 1823 he visited the 
Crimea, which inspired a collection oi sonnets in which we may 
admire both the elegance of the rhythm and the rich Oriental 
eolounng The most beautiful are Ihe Stortfi, Bakektserat, 
and Grave of the Countess Potocka 

In 1828 appeared his Konrad Wallenrod, a narrative poem 
describing the battles of knights of the leutcmic order with 
the heathen Lithuanians Here, under a tbm veil, Mickiewicz 
represented the sanguinary passages of arms and burning hatred 
which had characterized the long feuds of the Russians and 
Poles The objects of the poem, although evident to many, 
escaped the Russ'an censors, and it was suffeicd to appear, 
although the verv motto, taken fiom Maehiavtlh, was signifi 
cant ‘ Dovetc adunque sapere come sono duo generazioni 
da combat tere bisogna essere volpe e leone ’ This is 

a striking poem and contains two beautiful lyrics After a 
five years’ exile m Russia the poet obtained leave to travel , he 
had secretly made up his mind never to return to that country 
or Poland so long as it remained under the government of the 
Muscovites Wending his way to Weimar, he there made 
the aecjuamtance of Goethe, who received him cordially, and, 
pursuing his journey through Germany, he entered Italy by 
the Splugen, visited Milan, Venice and Florence, and finally 
took up his abode at Rome Ihcre he wrote the third part 
of his poem !)ziady, the subject of which is the religious com- 
memoration of their ancestors practised among Slavonic nations, 
and Pan Jadeusz, his longest poem by man) considered his 
masterpiece A graphic picture is drawn of Lithuania on the 
eve of Napoleon’s expedition to Russia in 1812 In tins village 
idvll, as Bruckner calls it, Mickiewicz giv^es us a picture of the 
homes of the Polish magnates, with their somewhat boisterous 
but very genuine hospitality We see them before us, just as 
the knell of their nationalism, as Bruckner says, seemed to be 
sounding, and therefore there is something melancholy and dirge- 
like in the poem m spite of the pretty love story which forms 
the main incident Mickiewicz turned to Lithuania with the 
loving eyes of an exile, and gives us some of the most delightful 
descriptions of Lithuanian skies and Lithuanian forests He 
describes the weird sounds to be heard in the primeval woods 
in a country where the trees were sacred The cloud-pictures 
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are equally striking There is nothing finer in Shelley or 
Wordsworth 

In 1832 Mickiewicz left Rome for Pans, where his hfe was 
for some time spent in poverty and unhappiness He had 
married a Polish lady, Selma Szymanowska, who became insane 
In 1840 he was appointed to the newly founded < hair of Slavonic 
languages and literature in the College de France, a post which 
he was especially qualified to fill, as he was now the chief repre- 
sentative of Slavonic literature, Pushkin having died in 1837 
He was, however, only destin^ to hold it for a little more 
than three years, his last lecture having been given on the 
28th of May 1844 His mind had become more and more 
disordered under the mfluenc e of religious mysticism He had 
fallen under the influence of a strange fanatic named Towianski 
His lectures became a mcsJlcv of religion and politics, and thus 
brought him under the c ensure of the government A selec tion 
of them has been published in four volumes They contain 
some good sound criticism, but the philological part is very 
defective, for Mickiewicz was no scholar, and he is obviously 
only well accjuainted with two of the literatures, viz Polish 
anci Russian, the latter only till the year 1830 A very sad 
picture of his declining days is given in the memoirs of Herzen 
At a comparatively early period the unfortunate poet exhibited 
all the signs of premature old age, poverty, despair and domestic 
afflic tion had wrought their work upon him In 1840 he founded 
a hrench newspaper. La Tribune des peuples, but it only existed 
a year The restoration of the French Empire seemed to kindle 
his hopes afresh, his last composition is said to have been a 
Latin ode in honour of Napoleon III On the outbrerak of the 
Crimean War he was sent to Constantinople to assist in raising 
a regiment of Poles to take service against the Russians He 
died suddenly there in 1855, and his body was removed to 
France and buried at Montmorency In 1900 his remains 
were disinterred and buried in the cathedral of Cracow, the 
Santa Croce of Poland, where rest, besides many of the kings, 
the greatest of her worthies 

Mickiewicz IS held to have been the greatest Slavonic poet, 
with the exception of Pushkin Unfortunately in other parts 
of Europe he is but little known, he writes in a very difiicult 
language, and one whi( h it is not the fashion to learn There 
were both pathos and irony in the expression used by a Polish 
lady to a foreigner, “Nous avons notre Mk kiewicz k nous” 
He is one of the best products of the so-called romantic school 
The Poles had long groaned under the yoke of the classicists, 
and the country was full of legends and pic turesque stories 
which only awaited the coming poet to put them into shape 
Hence the great popularity among his countrymen of his ballads, 
each of them being connected with some national tradition 
Besides Konrad Wallenrod and Pan Tadeu'iz, attention may 
be called to the poem Grazyna, which describes the adventures 
of a Lithuanian chief tainess against the teutonic kmghts 
It IS said by Ostrowski to have inspired the brave Emilia Plater, 
who was the heroine of the rebellion of 1830, and after havnng 
fought in the ranks of the insurgents, found a grave in the 
forests of Lithuania A fine vigorous Oriental piece is Farys 
Very good too are the odes to Youth and to the historian Ia lew el , 
the former did much to stimulate the efforts of the Poles to 
shake off their Russian conquerors It is enough to say of 
Mickiewicz that he has obtained the proud position of the 
representative poet of his country, her customs, her super- 
stitions, her history, her struggles are reflected m his works 
It IS the great voice of Polancl appealing to the nations in her 
agony 

His son Ladislas Mickiewicz wrote Vte d'Adam Mickiewicz 
(Posen 1800-1985 4 vols ), also Adam Mickiewicz, sa vie et son 
ceuvre (Pans 1888) Translations into English (1881 1885) of 
Konrad Wallenrod tuxvA Pan Tadeus'^ were made by Miss Biggs See 
also CEuvres poStiques de Mickiewicz trans by Christien Ostrowski 
(Pans 1845) (W R M) 

MICKLE, WILLIAM JULIUS (1735-1788), Scottish poet, 
son of the minister of Langholm, Dumfriesshire, was bom on 
the 28th of September 1735 He was educated at the Edinburgh 
high school, and m his fifteenth year entered business as a 


brewer His father purchased the business, and on his death 
William Mickle became the owner, but he n^lected his affairs, 
devoting his time to literature, and before long became bankrupt 
In 1763 he went to London, where in 1765 he published “a 
poem in the manner of Spenser ” called the Concubine (after- 
wards Syr Martyn)y was appointed corrector to the Clarendon 
Press, and translated the Lunad of Camoens into heroic couplets 
(specimen published 1771, whole work 1775) So great Was the 
repute of this translation that when Mickle — appointed secretary 
to Commodore Johnstone — visited Lisbon in 1779, the king 
of Portugal gave him a public reception On his return to 
London he was appointed one of the agents responsible for 
the distribution of prize-money, and this employment, in addition 
to the sums brought him by his translation of the I usiad, 
placed him in comfortable circumstances 

It has been suggested that the Scottish poem ‘ There's nae 
luck aboot the hoose was Mickle s It is more likely however 
that Jean Adams was the author Scott read and admired Mickle s 
poems in hib youth and founded Kenilworth on his ballad of Cumnor 
Hall which appeircd in Ihomas Evans s Old Ballads with 

^ome of Modern Date (1784) 

MICMAC, a tribe of North American Indians of Algonquian 
stock They formerly occupied all Nova Scotia, Cape Breton 
and Prince Edward Islands, and portions of New Brunswick, 
Quebec and Newfoundland They fought on the French side 
in the colonial wars They are now civilized and almost all 
profess Catholicism Ihey number some 4000 in settled com- 
munltl(^ throughout their former territory 

There is an excellent account of the Micmac Indians in J G 
Millais s Newfoundland and its Untrodden Ways (1908) 

MICON, a Greek painter of the middle of the fifth century 
Bc He was closely associated with Polygnotus of lhasos, 
in conjunction with whom he adorned the Painted Stoa, at 
Athens, with paintings of the battle of Marathon and other 
battles He also painted in the Anaceum at Athens 

MICROCLINE, a rock-formmg mineral belonging to the 
feldspar group (sec Feldspar) I ike orthoclase it is a potash- 
feldspar with the formula KAlhigO^^, but differs from this in 
crystallizing in the anorthic system The n ime (from Greek 
fUKpo^y small, and kXlvciv, to incline) was givcm by A Breithaupt 
in 1830, and has reference to the fact that the angle (89° 30') 
between the two perfect ( leavages differs but little from a right 
angle the species was, however, first definitely established 
by A Des Cloizeaux in 1876 The crystals and cleavage masses 
are very like orthoclase m appearance, and the hardness (6) 
and spec ific gra\ity (2 56) are the same for the two minerals, 
there are, however, important differences in the twinning and 
m the optical characters In addition to being twinned accord- 
ing to the same laws as orthoclase, microcline is repeatedly 
twinned according to the albite-law and the pencline-law, pro- 
ducing a very i haracteristic grating or cross-hatched structure 
whi(h is especially prominent when thin sections of the mineral 
are examined in polarized light This lamellar stnuture is 
often on a very minute scale sometimes so minute as to be almost 
indistinguishable it has therefore been suggested that ortho- 
( lase IS really a microcline in which the twin-lamellae are ultra- 
microscopu In a section parallel to the basal plane c (001) 
of a mu rocline crystal the lamellae do not extinguish optically 
parallel to the edge bc as in orthoc lase, but at an angle of i 
30', further, the obtuse bisectrix of the optic axes in microcline 
IS inclined to the normal of the plane b (010) at an angle of 15° 
26' Green microcline is distinctly pleochroic 

Microcline occurs, usually with orthoclase, as a constituent 
of pegmatites, granites and gneisses, it is rare m porphyries 
and IS not known in volcanic rocks A beautiful crystallized 
vanety of a bright verdigris-green colour is known as amazon- 
stone (qv) Chesterlite is a variety occurring as crystals on 
dolomite in Chester county, Pennsylvania 

Closely allied to microcline is the anorthic soda potash feldspar 
known as anorthoclase or natron microcline Here sodium pre- 
dominates over potassium and a little calcium is also often present, 
the formula being (Na K) AlSi^Og It resembles microcline in having 
a cleavage angle of very nearly 90® and in the cross-hatched struc 
ture, the latter being usually very minute and giving rise to a mottled 
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extinction It is the characteristic feldspar of volcanic rocks wluch 
are rich m soda, and is typically developed in the lavas of the island 
of Pantelleria near bicily and those of Kilimanjaro and Mount Kenya 
in East Africa the rhomb-shaped porphyntic feldspars of the 
rhomb-porphyry ** of southern Norway also belong here 

a j s) 

MICROCOSM, a term often applied in philosophical and m 
general literature to man regarded as a “ little world ” (Gr 
/xtKpos KoVftos) in opposition to the “ macrocosm,” great 
world, in which he lives From the dawn of speculative thought 
in Greece the analogy between man and the world has been a 
( ommon-place, and may be traced from Heraclitus and Empe- 
docles through Plato, Aristotle, the Stoics, the Schoolmen and 
the thinkers of the Renaissant e down to the present day Thus 
Lotze’s comprehensive survey of mental and moral science 
is termed Mtcrocosinus The most systematic expression 
of the tendency indicated by the term is the monadology of 
Leibnitz, in which the monad is regarded as containing within 
its own closed sphere an expression of the universe, the typical 
created monad being the human soul 

MICROCOSMIC SALT, or ammonium sodium hydiogen 
orthophosphate, NH4NaHP04 4H,0, so named by the alche- 
mists because it is contained in the decomposing urine of man 
(the “ microcosm ”) It is interesting historically as being the 
law material from which Brand prepaied phosphorus, whence it 
is also called “ salt of phosphorus ” It may be obtained in 
large tianspaicnt crystals fiom a mixture of solutions of sal- 
ammoniac and disodium phosphate, or by saturating a solution 
of monosodium phosphate with ammonu When heated to 
redness, it leaves a transparent glass of sodium metaphosphate, 
NaPOg, which like borax dissolves most metallic oxides, with 
formation of glasses that often exhibit characteristic colours, 
and which may be used in the qu ilitative analysis of substances 
(Sec Chemistry, § Analytical ) 

MICROMETER (from Gr /xt/epos, small, /xcVpov, a measure), 
an instrument generally applied to telescopes ancl microscopes 
for measuiing small angular distances with the former or the 
dimensions of small objee ts with the latter 
Before the invention of the telescope the accuracy of astro- 
nomical observations was nec essarily limited by the angle that 
could be distinguished by the naked eye Ihe angle between 
two objects, siK h as stars or the opposite limbs of the sun, was 
measured by directing an arm furnished with fine “ sights ” (in 
the sense of the “ sights ” of a rifle) first upon one of the objects 
and then upon the other (<7 v ), or by employing an instru 
ment having two arms, each furnished with a pair of sights, and 
directing one pair of sights upon one object ind the second pair 
upon the other The angle through which the arm was moved, 
01, in the latter case, the angle between the two arms, was read 
off upon a finely graduated arc With such means no very high 
accuracy was possible Archimedes cone luded from his measure- 
ments that the sun^ diameter was greater than 27 md less 
than 32' , and even Tycho Brahe was so misled by his measures 
of the apparent diameters of the sun and moon as to conclude 
that a total eclipse of the sun was impossible ^ Michael Maestlin 
in 1579 determined the relative positions of eleven stars in the 
Pleiades (Hthtorta coelestis Luett Barciti^ Augsburg, 1666), and 
A Wmnecke has shown (Monthly Notices R AS y xxxix 146) 
that the probable error of these measures amounted to about 
±2'2 

The invention of the telescope at once extended the possi- 
bilities of accuracy in astronomical measurements The planets 
were shown to have visible disks, and to be attended by satellites 
whose distance and position angle relative to the planet it was 
desirable to measure It became, in fact, essential to in\ent a 
micrometer ” for measuring the small angles which were thus j 
for the first time rendered sensible There is now no doubt that 
Wilh im Gasc oigne, a young gentleman of Yorkshire, was the first 

* Grant, History of Physical Astronomy, p 449 
3 This IS an astonishing accuracy when the difficulty of the 
objects IS considered Few persons can see with the naked eye — 
much less measure — more than six stars of the Pleiades, although 
all the stars measured by Maestlin have been seen with the naked 
eye by a few individuals of exceptional powers of eyesight 
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inventor of the micrometer William Ciabtree, a friend of his, 
taking a journey to Yorkshire in 1639 to sec Gascoigne, writes 
thus to his friend Jeremiah Horrocks “ Ihe first thing Mr 
Gascoigne showed me was a large telescope amplified and adorned 
with inventions of his own, whereby he can take the diameters 
of the sun and moon, or anv small angle in the heavens or upon 
the earth, most exactly through the glass, to a sciond ” The 
micrometer so mentioned fell into the possession of Richard 
Townley of Lancashire, who exhibited it at the meeting ot tht 
Royal Society held on the 25th of July 1667 

I he principle of Gascoigne's micrometer is that two pointer^ 
having parallel edges at light angles to the nieisuring screw, arc 
movea m opposite directions symmctncally with and at right angles 
to the axis of the telescope The micrometer is it zcio when the 
two ( dges are brought f x ictly togethei The edges aie then separated 
till they irc tangent to the opposite limbs of the disk of the planet 
to be measured, or till they respectively bisect two stais, the angle 
between which is to be deteimined Ihe symmetric d separation 
of the edges is pioduced and measured by a single sciew, the fi actions 
of a revolution of the screw are obtained by an index attacht d to one 
end of the screw, reading on a dial divided into 100 equal parts 
Ihe whole airangeinent is elegant and ingenious A steel cylinder 
(about the thickness of a goose quill), which forms the micrometer 
screw, has two threads cut upon it, one -half being cut with a thicad 
double the pitch of the other I his screw is mounted on an oblong 
box which carries one of the measuring edges, the other edge is 
moved by the coarser jiart of the sciew relatively to the edge attached 
to the box, whilst the box itself is moved relatncly to the axis of the 
telescope by the finer screw J his produces an opening and closing 
of th( edgeo symmctncally with lespeet to the telescojie axis Flam- 
steed, in the first volume of the Htsiortacoelestt^, has inserted a series 
of measurements made by Gascoigne extending from 1038 to 1O43 
ihesc include the mutual distances of some of the stars m the 
Pleiades, a ftw observations of the apparent diameter of the sun, 
others of the distance of the moon from neighbouring stars, and a 
great number of measurements of the diameter of the moon Dr 

John Be VIS (PAf/ Trans (1773), p 190) also gives results of measure- 

ments by Gascoigne of the diameters of the moon, Jupitei, Mars and 
Venus with his micrometer 

Delunbre gives ‘ the following companson between the results 
of Gascoignes measurements of the sun's semi diameter and the 
computed results from modern dctermin lUons — 

Gascoigne Conn d temp^ 

October 25 (os) i() ii^'orio'" lO' 10*' o 

,, 31 „ It) 11"' i()' ii'" 4 

December 2 , lO 24' i(/i0^8 

(^iscoignc, fiom his observations deduces the greatest variation 
of the apparent diameter of the sun to be 35*^ accorelmg to the 
Connais%ance des temps it amounts to 32'" 3’' Ihese results piove 
the enormous aelvincc attained in iceuiacy by Gascoigne, and his 
inelisputable title to the creelit of inventing the mieromcter 

Huygens in his Sysfenia saturmum (1639), describes a 
micrometer with whieh he determined the apparent diameters 
of the prine ipal planets He inserted a slip of metal, of vaiiable 
breadth, at the focus of the telesc ope, and observed at what part 
it exactlv covered the object under examination, knowing the 
focal length of the telescope and the width of the slip at the 
point observed, he thence deduced the apparent angular breadth 
of the object The Marquis Malvasia in his Epheniendes 
(Bologna, 1662) describes a micrometer of his own invention 
At the focus of his telescope he placed fine silver wires at right 
angles to each other, which, by their intersection, formed a net- 
work of small squares The mutual distani es of the intersecting 
wires he determined by counting, with the aid of a pendulum 
clock, the number of seconds required bv an equatorial star to 
pass from web to web, while the telescope was adjusted so that 
the star ran parallel to the wires at right angles to those under 
investigation** In the Phil Trans (1667), No 21, p 373, 
Adrien Auzout gives the results of some measures of the diameter 
of the sun and moon made by himself, and this communication 
led to the letters of Townley and Bevis above referred to T he 
micrometer of Auzout and Picard was provided with silk fibres 
or silver wires instead of the edges of Gascoigne, but one of the 
silk fibres remained fixed while the other was moved by a screw 
It IS beyond doubt that Huygens independently discovered that 
an object placed in the common focus of the two lenses of a 
Kepler telescope appears as distinct and well-defined as the 

* Delambre, Hist ast moderne, 11 590 

^ Mim acad des sciences (1717), pp 78 seq 



383 


MICROMETER 


image of a distant body, and the micrometers of Malvasia, 
Auzout and Picard are the natural developments of this dis- 
covery Gascoigne was killed at the battle of Marston Moor on 
the 2nd of July 1644, m the twentv-fourth year of his age, and 
his untimely death was doubtless the cause that delayed the 
publication of a discovery which anticipated, by twenty years, 
the combined work of Huygens, Malvaison, Auzout and Picard 
m the same direction 

As the powers of the telescope were gradually developed, it 
was found that the finest hairs or filaments of silk, or the thinnest 
silver wires that could be drawn, were much too 
thick for the refined purposes of the astronomer, as 
they entirely obliterated the image of a star in the 
more powerful telescopes To obviate this difificulty Felice 
Montana of Florente {Saggio del real ^abtneito dt fisica e dt stona 
fiaiurale, 1755) proposed the use of spider webs m micro- 
meters/ but It was not till the attention of Troughton had been 
directed to the subject bv Rittenhousc that the idea was carried 
into practice - In 1813 Wollaston proposed fine platinum wires, 
prepared by surrounding a platinum wire with a cylinder of 
silver, and drawing out the cylinder with its platinum axis into 
a fine wire ^ The surrounding silver was then dissolved by 
nitric acid, and a platinum wire of extreme fineness remained 
But experienie soon proved the superiority of the spider web, 
its perfection of shape, its lightness and elasticity, have led to its 
universal adoption 

Beyond the introdu( tion of the spider line it is unnecessary 
to mention the various steps by which the Gascoigne micrometer 
assumed the modern forms now in use, or to describe in detail 
the suggestions of Hooke/ Wren, Smeaton, Cassini, Bradley, 
Maskelvne, Herschel, Arago, Pearson, Bessel, Struve, Dawes, 
&c , or the successive productions of the great artists Ramsden, 
Troughton, Fraunhofer, Krtel, Simms, Cooke, Grubb, Clarke 
and Repsoldb It will be sufficient to describe those forms with 
which the most important work has been done, or which have 
survived the tests of time and experience 

Before astronomical telescopes were mounted paialKctically, the 
measurement of position angles was seldom attempted Indeed, 
in those days, the ditlicultus ittaelicd to sueh rnc isuics, "ind to the 
measurement of dist'inees willi the filar niicroinctei were exceed 
ingly great, and must have taxed to flie utmost the skill and patience 
of the observer I^or, on account of the diurnal motion, the direc- 
tion of the axis of the telescojK, when pointed to a star is always 
changing, so that, to follow a star with an alla/imuth mounting, 
the ob'^ervtr requires to move continuously the two handles which 
give slow motion in altitude and azimuth 

Sir William Herschel was the first astronomer who measured 
position angles, the instrument he employed is deseribcd m Phil 
Trans (1781), Ixxi 500 It w is used by him in his earliest observa 
tions of double stais (i 779-1 7^83) but, even in his hands the 
measurements were compantively crude, because of tht difficulties 
he had to encounter from the want of a paraJlactie mounting In the 
case of close double stars he estimateu the distance m tcims of the 
disk of the comjxjnLnls hor the measurement of wider stars he 
invcntcil his lam]i micrometer in wbieli the components of a double 
star observed with the right eye were made to coincide with two 
lucid |X)ints placed 10 ft from the left eye The distance of th( 
lucid points was the tangent of the magnified angles subtended 
by the siais to a radius of 10 ft This angle, therefore, divided 
by the magnifying power of the telescope gives the real angular dis- 
tance of the centres of a double star With a power of 460 the scale 
was a quarter of an inch for every second 

The Modern Filar Micrometer 

When equatorial mountings for telescopes became more general, 
no filar micrometer was considered complete which w is not fitted 
with a position circle ® Ihe use of the spider line or filar micrometer 

* In 1782 (Phtl Trans Ixxn 163) Sir W Herschel wntes 
** I have in vain attempted to find lines sufficiently thin to extend 
them across the centres of the stars, so that their thickness might 
be neglected It is a matter of regret that Fontana s suggestion 
was unknown to him 

“ J T ^uekett in his on Af/rzo5re/)^ asOribcs to Ramsden 

the practical introduction of the spider web m micrometers The 
evidence appears to be in favour of troughton 

* Phil Trans (1813), pp 114-118 

* Dr Hooke made the important improvement on Gascoigne's 
micrometer of substituting parallel halts for the parallel edges of its 
original construction (Hooke's Posthumous Works, p 497) 

® Herschel and Sou^ (Phxl Trans , 1834, part im p 10) claim that 


became universal, the methods of illummation were improved, 
and micrometers witii screws of previously unheard of fimness and 
accuracy were produced 1 hese facilities, coupled with the wide and 
fascinating field of research opened up by Sir William Herschel's 
discovcjy of the binary character of double stirs, gave an imiiulse 
to micrometric research which has continued unabateel to the 
present tune A still fuithcr facility was given to the use of the 
filar micrometer by the introduction of clockwork which ciuscd 
the telescope automat leally to folleiw the diurnal motion of a star, 
and left the observer's hands entirely at liberty ^ 

Ihe miciometer represented in figs i, 2, 3 is due to Tioughton 
Fig I IS a horizontal section in the direction of the axis of the lelc- 
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scope The eyepiece ah consists of two piano convex hnses a, b, of 
nearly the same focal length, and with the two convex sides facing 
each other Ihey are placul at i distance apart less than the focal 
length of a, so that the wires of the micrometer, which must be 
distinctly seen are beyond b Ihis is known as Ramsden s eye- 
piece, having been mule originally bv him Ihc eyepiece slides 
into the tube cd which screws into the brass ring ef, through two 
openings m which the oblong fiame containing the micrometer 
slides, passes These slides ire shown m fag 2 and consist of brass 
forks M and /, into which the ends of the screws o and p are iigidly 
fitted riic slides ire accurately fatted so as to have no sensible 
lateral slnkc but yet so as to move easily in the diiection of the 
greatest length of the mieromcler box Motion is communicated 
to the forks bv female screws tapped m the heads m and n acting 
on the screws a and p lespee tivclv Two jnns q r with spiial springs 
eenled lound them, pass loosely tlirough holes in the forks k, I and 
keep the bcaiings of the heads m and n firmly piessed igainst the 
ends of the microme te r box Thus the smallest rot ition of e ither head 
communicitcs to the corresponding slide motion, which, if the screws 
arc accurate, is proportional to the amount through which the he id 
is turned Tacli head is graduated into 100 ee^ual parts on the drums 
n and v, so that by estimation the reading e in easily be carried 

lo’ootb of a revoliitiem The total number of revolutions is read 
off by a scale attached to the side ot the box but not seen in the 
figure 

Iwo spider webs arc stretched acioss the forks, one (/) being 
cemented in i fine groove cut m the mner fork k, the other (i) in i 
similar groove cut in the outer fork / These grooves are simultane 
ously cut in situ bv the maker with the aid of an engine capable 
of ruling fine straight lines so that the webs when accurately laid 
in the grooves ire perfectly parallel A wire st is stretched across 
the centre of the field perpendicular to the panlltl wires Each 
movable web must pass the other without coming in contact with 
it or the fixed wire and without rubbing on any part of the brxss- 
work Should either fault occur (technically called fiddling") it 
is fatal to accurate measuiement One of the most tssential points 
m a good micrometer is that all the webs shall be so nearly in the 
same plane as to be well m focus together under the highest powers 
used and at the same time absolutely free from fiddling ^ For 
measuring position angles a brass circle gh (fig 3), fixed to the tele 
scope by the screw t has rack teeth on its circumference that receive 
the teeth of an endless screw w which being fixed by the arms xx 
to the oblong box m«, gives the latter a motion of rotation round 
the axis of the telescope , an index upon this box points out on the 
graduated circle gh the angular rotation of the instrument 


tho micrometer by I roughton, fitted to their 5 ft equatorial tele- 
scope, IS the first |X)Sition micrometer constructed capaole of measur- 
ing position angles to i' o^ arc 

® So far as we can ascertain, the first telescope of large size dnven 
by clockwork was the 9-m equatorial made for Struve at Dorpat by 
I raunhofer, it was completed in 1825 The original idea appears 
to be due to Claude Simeon Passemant (Mem Acad ^ Pans, 1746) 
In 1757 he presented a telescope to the king, so accurately dnven 
by clockworK that it would follow a star all night long 
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The English micrometer still retains the essential features of 
Troughton^s original construction above described The later 

English artists have somewhat 
changed the mode of communi- 
cating motion to the slides by 
attaching the screws perman- 
ently to the micrometer head and 
tapping each micrometer screw 
into its slide Instead of making 
the shoulder of the screw a flat 
bearing surface they have given 
the screw a spherical beanng 
resting m a hollow cone (hg 4) 
attached to the end of the box 
The French artists still retain 
Troughton\ form 
-The micrometer represented 111 



Fraunhofer^s Filar Micrometer 


fig 5 ^ IS the original Merz micrometer of the Cape Observatory, made 
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on Fraunhofer’s model S is the head of the micrometer screw 
proper s tliat of the sciew moving the slide to which the so called 
‘ fixed web ' is attached s' that of a screw which moves the eye 
piece E C is the clamp and M the slow motion in position angle 
L L are tubes attached to a J irger tube N , the latter fits loosely on 
a stiong hollow cylinder which terminates in the screw V By 
this screw the whole appaiatiis is attached to the telescope The 
nozzles of small 1 imps are inserted in the tubes L L for ifluminat 
ing the webs m a dark field , the light from these lamps is admitted 
through apertures in the stiong hollow cylinder above mentioned 
(for illumination see p 385) In this micrometer the three slides 
moved by S 5, ind s' are simple dovetails 1 he lowest of these slides 
reposes upon a foundation-platc pp into one end of which the screw 
s IS tapped In the middle of this hde a stiffly fitting biass disk is 
inserted to which a sm ill turn table motion may be communicated 
by in attiehed inn acted on by two fine opposing screws accessible 
to Ihc astronomer, and by their means the fixed web mav be 
lendered strictly paiallel with the movable one Another web is 
fixed parallel to the axis of the screw as nearly as possible in the same 
plane with it and passing through the axis of rotation of the micro 
meter Fur the internal structural details of the micrometer the 
reader is referred to the article ‘ Micrometer ’’ m the 9th edition 
of the Encyclopaedia Britanmca 

To use the instrument it is well first to adjust the web moved by 
the screw S, so that its point of intersection with the web (commonly 
called the “ position web ") which is parallel to the axis of the screw 
shall be nearly coincident with the axis of rotation of the micrometer 
box Eor this purpose it is only necessary to direct the telescope 
to some distant object bisect that object with the movable wire 
and lead the number of revolutions and pirts of a revolution of the 
screw , now reverse the micrometer box 180® and repeat the observa 
tion , the mean of the two readings will be the point required Now 
direct the telescope to i star near the equator and so tnat the star's 
image in its diurnal motion shall pass across the intersection of the 
two webs which mark the axis of rotation of the micrometer box 
Then as the diurnal motion causes the star ima^c to travel away 
from the axis of rotation the micrometer box is rotated till the 
image of the star when at a considerable distance from the axis is 
bisected by the position web The micrometer is now clamped m 
position angle by the clamp C the star again brought back to 
the axis and delicate adjustment given in position angle by the 
slow motion screw M till the star-image remains bisected whilst 
it traverses the whole length of the position-web by the diurnal 
motion only This determines the reading of the position circle 
corresponding to position angle 90° or 270® ^ 

1 When it IS remembered that the measurenxents of the Struves 
Dembowski Sccchi the Bonds Maclear and of most modern 
European astronomers have been made with Fraunhofer or Merz 
micrometers it is not too much to say that fig 5 represents the instru- 
ment with which a half of the astronomical measurements of the 19th 
century were made 

* For the corrections applicable to measures of position-angle 
in difierent hour angles, on account of errors of the equatorial mstru- 
ment and of refraction, see Chauvenet's Practical and bphencal 
Astronomy, 11 392 and 450 


ITie position angles of double stars are reckoned from north 
through east the brighter star being taken as ongin To observe 
the position-angle of a double star it is only necessary to 
turn the position web so that it shall be parallel to the line 
joining the centres of the components of the double star ^ * 

To test this parallelism the single web must be made to 
bisect the images of both components simultaneously us 
m lig 6 because it is evident that if the two components 
of the double star are not exactly equal in magnitude * 
there will lie great tendency to systematic error if the web pic 5 
IS placed on one side or other of the stais 

To avoid such error Dawes used double wires, not spider 
webs placing the image of the star symmetrically between 
these wires as in fig 7 and believed that by the use of wires 
much thicker than spider webs the eye could estimate 
more accuritely the symmetry of the star images with 
respect to the wires Other astronomers use the two 
distance measuiing webs placed at a convenient distance * 
apart for position wires This plan has the advantage of 
permitting easy adjustment of the webs to such a distance * 
ipait as may be found most suitable for the particular 
oDservation but has the disadvantage that it does not 
permit the zcio of the position-circle to be determined witli 1 ig 7 
the same leeuiacy , because whilst by means of tlie screw s 
(fig 5) the eyepiece c in be made to follow the star for a considerable 
distance along a position-w eb parallel to the screw, the bisection of 
the web by a star moving b> the diurnal motion at right angles to the 
micrometer screw can only be followed for a limited distance viz 
the field of the eyepiece But as the angle between the position 
web and the distance webs is a constant, the remedy is to determine 
that angle (always very nearly a nght angle) by any independent 
method and employ the distance-webs as position-wtbs in the way 
described using the p6sition-web only to determine the instin- 
lancous index error of the position circle 

lo measure distances with the ETaunhofer micrometer the posi 
tion elide is clamped at the true position-angle of the star ana the 
telescope is movea by its slow motions so that the component A of the 
star IS bisected by the fixed wire, the other component B is then 
bisected by the web which is moved by the graduated head S 
Next the star B is bisected by the fixed web and A by the mo\ able 
one Ihe thffcrence between the two readings of b is then twue 
the distanci between A and B 

Ihe guat improvement now introduced into all the best micio 
meters is to provide a scicw 5 which not as in the Fraunhofer micio 
iieter moves only one of the wiies but which moves the whole 
mieiometer box i e moves both webs together with respect to the 
stai s image m the diiection of the axis of the screw Thus the fixed 
VMTC can be set exictly on star A by the screw s while star H is 
simultaneously bisected by the movable VNire or vice versa without 
disturbing the reading for coincidence of the wire s No one unless he 
has previously worked without such an arrangement can fully appre 
ciate the advantage of bringing up a star to bisection bv moving 
a micrometer with a delicate screw motion, instead of having to 
change the direction of the axis of a huge telescope for the oamc 
purpose When it is further remembered th it the earlier telescopes 
were not pro\ idcd with the modern slow motions in right iscension 
and that the Stiuves in their extensive labours among the double 

stars used to complete 
their bisections of the fixed 
wire hy a pressure of the 
finger on the side of the 
tube one is puzzled 
whether more to wonder 
at such poor adaptation 
of means to ends or the 
patience and skill which 
with such means, led to 
such results * Dawes who 
employ ed a micrometer ot 
the E.nghsh type (figs i 2 
and 3) used to bolt the 
head of one of the screws, 
and the instrument was 
provided with a slipping 
piece giving motion to 
the micrometer by screws 
acting on two slides, one in 
right ascension the other 
in declination, so that 
*' either of the webs can 
be placed upon either com- 
ponent of a double star 
with ease and certainty ’ 
{Mem R A S xxxv 1 39) 
The micrometer shown 
ir fig 8 was made by 
Repsolds for the Cape Observatory Fig 9 represents the same 


’ Professor Watson used to say, ' After all, the most important 
part of a telescope is the man at the small end " 
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nucrometcr with the tipper side of the box -emoved I he letters in 
the description refer to both figures 

S IS the head of the micrometer scretv, s that of the screw 
by which the micrometer box is moved relative to the pi ite / (fig 8) 
s^that of the screw which moves the eyepiece slide K is the clamp 
in position angle 1^ the slow motion screw in position angle, 
pp IS the position circle R, K its two readers J he latter are in 
fact little microscopes carrying a vernier etched on glass in lieu 
of a filar micrometer These verniers can be read to i' ind 
estimated to o' 2 D is the drum head v Inch gives the fraction 
of a revolution d that which gives the whole number of i evolu- 
tions I is the index or pointer at which both drums ire read 
I his index is shown in fig 9 but onl> its mode of attach- 
ment (X fig 9) in fig 8 The teeth of the pinion z, fig 9 
are cut on the axis of the n icrometcr screw Tne drum d and 



tic 9 

^its attached tooth wheel arc ground to turn smoothly on the axis 
of the screw Ihc pinion z and the toothtd wheel d aie connected 
by an intcrmcdiitc wheel anti pinion V, the numbeis of teeth in the 
wheels and pinions arc so pioportioned that twenty four revolutions 
of the micrometer screw produce one revolution of the drum and 
whttW/ The divisions of both drums are conv eniently read simul 
taneously, by the lens at night the lamp which illuminates the webs 
and the position circle also illuminates the drum he ids (see on 
illumination p 385 ) aaaa is the web frame (fig 9 ) 67 is a single rod 
consisting of two eylindeis accuiattly fitting in the ends of the micro- 
meter lx>x the 1 irger cylinder being at /9 1 here is a hole in the web- 

frame which smcxithly fits the larger cylinder at / 3 ' and another 
which similirl> fits the smaller cylindci at y A spir d spring, 
coiled round the cylinder 7 resting one end on the shoulder 
formt d b) the difft rcnce of the diameters of the cylinders i8 a id 7 
and tlic other on the inside of the web frame presses the latter con 
tinuously towards 7 Contact of the web frame of the micrometer 
with the side of the box at y would therefore take place were it not 
for the micrometer screw 1 his screw fits neatly in the end of the 
1x1 X at « passes loosely through the web frame it e' is tapped into 
the flame it and its end rests on a flat hardened surface at ( 
Rotation of the web frame aliout ^87 is prevented by the heads of the 
sciews at m, the head of the screw on the lower side of the frame 
reposes on the plane ytf that on the upper side (fig 9) touches 
lightly on the inner surface of the lid of the box Such rot ition 
ean obviously be controlled within limits that need not be fuilher 
eonsidtrcd But fretdom of rotation in the plane of the paper 
(fig 9 ) IS only prevented by good fitting of the holes fi'7', and 
since the weight of the slide is on one side of the screw misfit here 
will have the effect of changing the reading for coincidence of the 
movable with the fixed wib in reverse positions of the micromettr 
With the Cape micrometer a systematic diflerenec has been found 
in the coincidenee point for head above ind head below amounting 
to o* 14 This corresponds in the Cape instrument with in excess 
of the eliametcrs of the holes over those of the cylinders of about 
j^Jooth of an inch — ejuantity so small as to imply good workman 
ship though it involves a systematic error which is very much largei 
than the probable ciror of a single determination of the coincidence 
point Tne oovious remedy is to makt all measures on opposite 
‘•ides of the fixed web before reversing in position-angle —a precau- 
tion however, which no c iieful observer would neglect In measur 
mg differences of dechn ition where the stars are brought up by the 
diurnal motion this pr^aution cannot be adopted, because it is 


necessary always to bisect the preceding stai with the fixed web 
But m measures index eiror ean be eliminated by bisecting both 
stars with the same web (or different webs of known interval fixed 
on the same frame) and not employing the fixed web at all the 
discordance in zero when known to exist is really of no consequence 
because the observations can be so arranged as to elimin'ite it 

Ihc box is mounted on a strong hollow steel cylinder CC (fig 9) 
by holes t/, 0 in the ends of the box which fit the cylinder closely 
and smoothly fhe e liiider is rigidly fixed in the studs ( C and 
these ire attached to the foundation plate / The cylinder contains 
towards 7? a sliding lod and towards $ a compressed spiral spring 
There is thus a thrust ooitw irds of the spring i pon the hollow cap 
W (attached outside the box) and a thrust of tlu rod upon the end 
of the screw s The position of the box relative to the plate / in 
the direction of mcas irement depends therefore on the distance 
between the end of the sciew 5 and the fixed stud C A screwing in 
of s thus causes the box to move to the left, and vice versa Rotation 
of the box round CC is prevented by downward pressure of the 
spring Z on i projection attached io the side of the box Ihe 
amount of this pressure is regulated by the screw z* 

Ihc short screw whose divided milled head is <r shifts the zero 
of the micrometer by pushing without turning the short sliding 
rod whose flat end forms the point d* appux of the micrometer screw 
at f 1 he pitch of the screw <r is the same is that of the measuring 
screw (50 threads to the inch) and its motion can be limited by a 
stop to half a revolution 

The five fixed webs are attached to the table tt whieli is secured 
to the bottom of the box hy the screws p The thice movable 
webs are attached to the projections \\ on the frame aa The plane 
sui faces TT and \\ are compfiscd of a bronze of very close texture 
which ajipears capable of receiving a finish having almost ihc truth 
and polish of an optical surface It seems ilso to take a veiy clean 
V cut as the webs can be laid in their furrows with an astonishing 
case and precision These furrows have appaicntly been cut in 
situ with a very accurate engine, for not the slightest departure 
from parallelism can be detected in my of the movable webs rcl itive 
to the fixed webs Extraordinary care has evidently been bestowed 
in adjusting the parallelism and distance of the planes r and A, so 
that the movable wires shall almost but not quite touch the 
surface t The varnish to fix the webs is applied not on the 
surface t as is usual but on a bevel for the purpose ^ the position 
of the webs depending on thtir tension to keep them in their furrows 
The result is tint no trice of fiddling " exists ind the movable 
and fixed webs come sharply together in focus with the highest 
powers Under such powers the webs can be brought into apparent 
contact with sncli precision ind delicacy that the uncertuuty of 
measurement seems to he as much in the estimation of the fraction 
of the division of the head as in the accuracy of the contact It is 
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a convenient feature in Rcpsolds’ micrometer that the webs are 
very near the inmr suifaee of the top of the box, so that the eye 
IS not brought inconveniently close to the plate when high powers 
are used 

Another excellent micrometer, originally based on a model by 
Clark of Cambridge, Massachusetts, has been largely used by Burn- 
ham ancl otheis m America Ihe form as constructed by Warner 
and bw isey for the 40 in Yerkes telesqopc, is shown in figs 10 and 1 1 
The micrometer box and of course with it the wliole system of spider 
webs IS moved by the screw s whilst the measuring web is mdepen 
denlly moved by the screw S Ihe other parts of the instrument 
will be readily understood from the figure without further explana- 
tion The method of counting the total number of revolutions 
gives more friction and is^less convenient thin Repsolds’, and no 
prov ision seems to be made for illuminating the micrometer head m 
the practical and convenient plan adopted by Repsolds 

Repsolds more recent form of the spider line micrometer (since 


^ The marks of varnish so applied will be seen m fig 9 
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189^) for larp^e telescopes is shown in fig 12 Quick motion in posi 
tion angle for rough setting or for the measurement of close double 
stars IS given by large ring R Ihe micrometer is clamped in 
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position angle by the screw K and slo\^ motion in position angle is 
given by the sciew p Ihe small drum head T opposite the micro- 
meter head S turns a screw which acts upon a snort cylinder that 
cannot turn but can move only in the direction of the axis of the 
micrometer screw The end plant of this cylinder receives the pres- 
sure of the micrometer screw so that by turning the small drum head 
the coincidence-reading of the movable web with the fixed web can 
be changed and thus any given angle can be measured with different ' 
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parts of tlie micrometer screw in order to eliminate the effects of 
periodic error of the screw The electric lamp a gives illumination 
of the webs in a dark field nearly in the manner desciibed for the 
Cape transit circle micrometer, the intensity of illumination is 
regulated by a carbon-resistance conti oiled by the screw b The 
lamp c illuminates the drum head and also, by reflection the por- 
tions of the position-circle which come under the microscopes d and e 
1 he head / is a switch which enables the observer to illuminate lamp 
a or c at pleasure These lamps although shown m the figure are 
in reality covered so as not to shine upon the observer s eye The 
illumination of the field is given bv i lamp near the object glass 
ciuitrollcd by a switch near tin mierometci: 

Kepsolds in more recent micrometers under construction give a 
second motion to the evepiece at right angles to the axis of the 
luierunieter screw, this enables the observer to determine the zero 


of position angle for his movable webs with the same accurieyas 
he formerly could only do for the so-called position-angle webs 
Kepsolds also provide two insulated sliding contact nngs instead 
of the single ring g so that the electric current for illuminating the 
lamps does not pass through the instrument itself but mav comt 
to the micrometer from the storage battery through two insulated 
leads The same firm is also constructing a micrometir in which 
the readings of the head are printed on a band of paper instead 
of being read off at the time of observation 

Instruments have been invented by Alvan Clark and Sir Howard 
Grubb lor measuring with the spider line micrometer angles which 
are 1 irger than the field of view of the eyepiece In both causes two 
eyepieces are employed one to view each separate iveb One draw 
back to this form of instrument is that the two w ebs cannot be \ lewed 
simultaneously and therefore the observer must rely on the steadi 
ness of rate of the clockwork and uniformitv m the conditions 
of refraction whilst the eye is moved from one eyepiece to the 
other 

Clarkes micrometer was exhibited at the June meeting of the Royal 
Astronomical Societv in 1859 {Monthly Notices It 4 \ol xix ) 
Grubb s duplex micrometer is described m the 9th edition of the 
Lncyclopaedia Dritanmca Some examples of use of the latter art 
given by Professor Pntchird {Mem R A S xlvii 4-12) who esti- 
mates the accuracy attainable with the duplex micrometer as equal 
to that of the hcliometer, but as few measures of peiminent value 
have been made with the instrument and those made exlnbit an 
leeuracy far inferior to that of the hehometer it is unnecessary to 
desenbe the instrument here m greater detail 

Ihe Reading Murometey Microscope — Micrometers used for sub 
dividing the spaces on graduated circles and scales have in general 
only a single pair of cross webs or parallel webs moved by a single 
screw The normal form of the ippaiatus is shown in figs 1 3 and 14 
C is the objective D the micrometer box L 
the graduated head of the screw G the milled 
head b} \vhich the screw cc is turned A an 
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eyepiece sliding in i tube B aa (fig 14) tlic slide and b the spiral 
springs Ihe focal length of the objective and the distance between 
the optical centre of the lens and the webs are so arianged that 
images of the div isions arc foi med in the plane of the webs and the 
pitch of the screw is such that one division of the scale corresponds 
with some whole numl^er of revolutions of the screw 

There is what is technically called a comb " inseited in the 
micrometer box at d (fig 14) — iG upper suiface being nearly in the 
plane of the wiies Ihis comb does not mo\e with reference to the 
box and serves to indicate the whole revolution of which a fiaction 
IS read on ihe head In hg 14 a division is icpresented bisected by 
cross wt))s and five revolutions of the sciew correspond with one 
division of the scale In all modern reading micrometers the cross 
webs of fig I \ arc icplaced by paiallel webs embracing the division 
(fig i«)) Ihe means for changing the length of the tube 
ind the distance of C from the scale are omitted in the |J 
figure These appliances are required if the lun has ||| 

to be accurately adjusted By run is meant the || 

differenee between the intended whole number of screw n 
revolutions and the actual measures of the spxee between || 
two acljaeent divisions of the scale m turns of the screw 1 lo 15 
divided by the number of intended revolutions In 
delicate lese irchcs two divisions of the scale should always be read, 
not merely for inci cased accuracy but to obtain the corrections for 
run " from the observations themselves 

Kepsolds employ for the micrometers of their reading microscopes 
the form of construction shown in lig 9, omitting of course the 
motion of the whole micrometer box given by the screw s for those 
cases in which the axis of the micrometer is supposed to remain 
constant in position as for example iii the case of the reading 
microscopes of transit circles (see Iransit Circlk) 

But wlicn the relative positions of two adjacent objects or scale- 
divisions have to be dctcimincd (as for cximple in the case of 
hehometer scales) much time is saved by ret iinmg the motion of 
the micrometer box One double web fixed m the box is pointed 
sy lumctricallv as in fig 15 on one of the sc ilts by moving the whole 
micrometer box by means of the screw ?, the pan of webs moved 
by the screw S is then pointed upon an adjacent division on the 
other scale If the reading for coincidence of the movable with the 
fixed webs IS known wc then obtain fiom the single reading of S 
the elitfercnce fiom coincidence of the divisions of the two scales 
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It IS generally possible so to arrange the method of observation 
as to eliminate the efiect of an error m “ the reading for coinci- 
dence of the webs ' from the results Ihis excellent time-savmg 
contnvanco has also been used m Gill’s apparatus for measunng 
astrographic plates (sec below) 

Gho^t Micrometef — C E Bm ton and Sir Howard Grubb (Monthly 
Notices, xli 5^, after calling attention to J von Lamont’s paper 
(Jahrbuch dev K S b Mdnchen, p 187), and K L von Littrow s 
paper (Proc of Vtenna Acad of Sciences, xx 251) on a Uke subject 
proceed to describe a most ingenious form of " Ghost Micrometer, 
m which the tmaae of a fine line or lines ruled in (or rather cut 
through) a silver film deposited on glass is formed at the common 
focus of an object-glass and eyeniecc of a telescope A faint light 
being thrown on the outside 01 the silvered plate, there appear 
bright lines in the field of view Wc have not had an opportunity 
of testing this nor Grubb’s more recent models, but should it he 
found possible to produce such images satisfactonly, without 
distortion and with an apparatus convenient and rigid in form, 
such micrometers may possibly supersede the filar 
micrometer Their absolute freedom from diffraction, 
the perfect control of the illumination and thickness 
of the lines, and the accuracy with which it will 
be possible to construct scales foi zone observations 
v/ill be important features of thelnew method 

The Astrographic Micrometer or Measuring 
Machine — The application of photography to exact 
astronomy has created the necessity for new forms 
of apparatus to measure the relative positions of 
stellar and planetary images on photographic plates, 
and the relative positions of lines in photographic 
spectra 

Espe< tally important has been the problem of 
measuring the *' catalogue plates of the international 
C irte du ael — a work that implies the determination 
of the positions of some millions of stars — that is to 
say of all stars to the nth or 12th magnitude The 
problem has been how to accomplish this work with 
the minimum of labour consistent with the desired 
iccuracy Hie adoption of a reseau photographed 
upon the plate has greatly facilitated the procedure 
A plate of parallel surfaced glass has a film of silver 
deposited upon it On this film is ruled a system of 
lines 5 mm apart and another similar system of lines 
at right angles to the fiist thus dividing the silvered 
surface of the plate into squares 5 mm on the side 
1 he cutter employed to rule these lines remo\ es the 
silver in fine lines from the surface of the glass 
Thus if a photographic jdate, before it is exposed in 
the telescope is placed with its sensitive surface nearly 
in contact with the silvered surface of this reseau 
and if parallel light normal to the surface of the plate 
IS allowed to fall on the silvered film through the glass 
on which the film has been deposited that light will 
pass through the line lines in the silver film where the 
silver has been removed by the cutter but will other- 
wise be intercepted by the silver film Thus a 
latent image of the “ reseau lines will be formed 
on the sensitive plate and, when the Utter has 
been exposed to the sky m the telescope, we obtain, on develop 
ment a negative of the images both of the stars and of the 
i^seau lines If the errors of the rectangular co-ordinates of 
these lines are known the problem of determining the co ordmates 
of any star-image on the piate becomes reduced to the comparatively 
simple one of interpolating the co-ordinates of the star relative to the 
sides of the 5 mm square within which that image is included ihis 
interpolation can of course be accomplished with the aid of a 
micrometer microscope whose optical axis is normal to the plate 
provided that the plate is mounted on slides which enible the 
observer to bring the r6seau squares successively under the 
microscope 

This system has an additional advantage beyond its convenience 
via that if any distortion of the film takes place during development 
the same distortion will bo communicated both to the star-images 
and to the rteeau lines and consequently its effect will bo eliminated 
from the resulting star lo ordinates except in so far as the distortion 
within the 5 mm scjuaie is of an irregular cliaracter, this exception 
IS hardly worth consideration An originally unanticipated difficulty 
has arisen from the fact that the r6seau-lines have not been nileu 
on plates of optical glass with optical surfaces and that, in conse 
quence of irregular refraction in the glass plate the rays do not 
always pass through the silver film lines in a direction strictly 
normal to the silvered surface therefore if the sensitive surface of 
the photographic plate is not in contact with the silver film of the 
r6seau, the undeveloped photographic copy of the r6seau may in 
such a case not be an exact reproduction of the silvered rdseau 
Jt IS practically impossilde to work with the sensitive film in contact 


with the r^seau-film, not only because dust particles and contact 
would injure the silver film, but also because the plate-glass used 
for the photographic plates is seldom a perfect plane The discre- 
pancies produced in this way are, however very small, if care is 
taken to minimize the distance between the silver film and the 
photographic plate and to select a reasonably good piece of glass for 
the r6seau For very refined work, however the irregulanties in the 
reproduction of the riseau may be studied by comparing the measures 
of the original r6seau with the mean of corresponding measures of a 
number of photographed copies of it 

At Greenwich, Oxford and several other observatories, instead of 
measunng the distances of the star’s image from the opposite sides 
of the 5 mm r^au-square by means Of a spider-hne micrometer, a 
glass scale, on the plan shown in fig 16, is employed m the common 
focus of the objective and the eyepiece The image of the star is 
set upon the intersections of the lines of the central cross and the 
positions of the r6seau lines are read off by estimation to iV of a 
division on tho glass scale As each division corresponds to 3 sec 



Gxen vich Astrographic Catalogue, vol 1 by pcmissioji of the Controller of H M Stationery Ofiice 

Fig lO —Diagram of the diaphragm 111 eyepieces of the micrometer used for 
measunng the plates of the Astrographic Catalogue 

of arc the nearest estimate corresponds with a nominal accuiaty 
of ±03’’ This involves a loss of accuracy because with a spidci- 
linc micrometer the accidental error of pointing is of the order of 
± o I of arc 

In the measunng machines in general use the field of view is in 
the case of the glass-scale micrometer, is sufficiently large to include 
the linage of the 5 mifi square The microscope or viewing telescope 
is fitted with a spider line micrometer having two screws at right 
angles to each otner, by means of which readings can be made fir^t 
on ont r6seau line, then on the star, and finally on the opposite 
rescan 1 te in both co ordinates This form of micrometer is of courst 
capable c giving results of high precision, but the drawback is that 
the process involves a minimum of six pointings and the entering of 
SIX screw head leadings in order to measure the two co ordinates of 
th( star 

(jiWs Measuring Machine -Sir David Gill (Monthly Notices 
R A S hx bi) devised a measunng machine which combines the 
rapidity of the glass-scale micrometer with the accuracy of the spider- 
hne micrometei and simphfies the reductions of the observations 
at the same time The essential conditions of the instrument 
are 

1 The object glass of the micrometer-microscope is placed midway 
between the plane of the photographic plate and the plane of the 
miciometcr webs 

2 The micrometer is provided with a ‘ fixed square ” 5 mm X 
5 mm the sides of this square being parallel spider webs 4'^ of ire 
apart tho size of the square is reckoned from centre to ctntre of 
these double webs 
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3 The two micrometer screws (X and Y, fig 17), which actuate 
the movable slides, have heads divided into 100 parts, cnc revolution 
= 03 mm , so that ten revolutions are ^ 5 mm , or 5^^ the interval 
between two adjacent r^seau^lines, or = the interval between the 
sides ot the fixed square ' 

4 Iwo other screws, 0, />, the heads of which are not graduated, 
give motions to the whole micrometer box through ± 1 mm in 
directions parallel to the axes of the two micrometer screws 

5 Each of the two micrometei screws X and Y moves a system 
of SIX parallel webs, placed 4" of arc apart from each otlier These 



webs serve not only for pointing on stars to dcteiminc then co 
ordinates (in -manner afterwards described), but aiso for estimating 
the diameters of the star images in terms ol these 4 intervals 

6 All the essential parts of the micrometer, including tlic slides, 
miciometer box, tube, &c , ire of steel or cast iron, so that changes 
of temperature do not affect the edjustments 

I lie necessary adjustments are the following — 

1 Ihe webs of each set ol movable webs shall, tn^er se, De stnctlv 
panlltl, and the two sets shall be strictly at right angles to eaeli 
othei 

2 Ihe double webs eomjiosing the sidts of the fixed square shall 
be strictly parallel, and shall form a true square of exactly ten revolu- 
tions of the screw on the side 

3 The two micrometer screws shall be without sensible periodic 
or other error, and exactly alike m pitch 

4 The micromettr readings for coincidence of the movable webs 
with the webs of the fixed square shall be exactly o oooR and 10 000^ 

5 Hie image of a normal r^seau -square, as viewed in the micro- 
scope shall exactly coincide with the square formed by the fixed 
webs — that is to say, the image of the sides of a normal reseau square 
shall measure exactly 10 screw revolutions 

Assuming that these conditions can be ngidl> realized, wc have 
the following very simple moduK operands — 

1 By means of the quick rack motions A and B move the plati 
so as ti> bring the r^scau squaio into the centre of the field of the 
micrometer then, by means of the screw head e, perfect 
the coincKlcncc of the fixed square " of webs, with the image ol 
the reseau square 

2 By means of one of the micrometer screws X place the star's 
im ige m the middle of the six parallel webs which are moved by X 

3 Similarly, jilacc thi star's image m the middle of the webs 
moved by Y 

4 estimate the diameter of the star’s image in tenns of the 4" 
mterv ils of the movable webs 

By employing both hands, operation (i) can be made as quickly 
as a single pointing with the ordinary spider line micrometer, and 
opciations (2) and (3) can be similarly perfontiCd in the time reauired 
for a single pointing The re iding (2) is then the required co-ordmate 
in X and that of (3) is the required co-ordinate in y or, if the plate l-. 
reversed, 180®, these rf idings have to be subtracted from 10 000” 

A general idea of the construebon of the machine can be gathered 
from fig 17 above, but the reader will find a detailed account of it 
and of the manner in which the requisite adjustments are made, 
m the paper already quoted 


The apparatus has been used with complete success at the Royal 
Observatory, Cape of Good Hope, and at Mcllx)urnt, Sydney and 
C6rdoba 

Effects of W ear on the Micrometer Screios The accuracy of 
this apparatus has been frequently criticized on the ground 
that errors are produced in the screws by the effect of wear 
One reply to this is that it is not difficult to deUrmine from 
time to time the errors of the screws and to appl\ the 
necessary corrections to the obser\ations But a litik (on- 
sideration will show that when the plate is reversed 180” the 
effects of errors of the screws produced by wear are practically 
eliminated 

In discussing the effect of wear upon a screw, it will be convenient 
to imagine the thread unrolled and forming a wedge, of which \\l 
can represent the iinwoin beanng side by a straight line AB (fig 18), 



Fig 18 

on whi^h rubs the block CD, which represents the female screw 
or bush, and moves between the jxiints E and F, sometimes towards 
E, sometimes towaids F, but having as often to measure short 
distances as long distances fiom the middle point of this range, ind 
these as often towards E as towards F Now, if CD is pressed b> its 
weight or by a spring on the surface \B, the effect of wear will be to 
produce a symmetrical grinding away of both surfaces, which may 
lie lepiesented thus, fig 19 lhat is to say, the screw criors will be 

Cl ,D 

A B 
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identical lor revolution n and for io-«, and thus will disappear in 
their effect in the mean of observations made in reversed positions 
of the plate At the Cape of Good Hope, alter more than 200 000 
pointings had bt'cn made the screw errors vetre redetermined the 
results })roved the truth of the above conclusions, viz the absolute 
freedom ol tlu deiived cp ordinates fiom the effeets of wear of the 
screws in the nuan of measures made m rcvcised positions of the 
plate 

Hinks\ Measuring Machine — A veiv refined modification of 
the Cape rmthine is described by A Hinks {Monthly NoficeSj 
i? 4 9 , vol 61, p 444), tnd the instrument contains many 
elegant mechanical and optical details due to Horace Darwin 
and Messrs Zeiss rc'-pcctively 

It^ fundamental jirmciple is that, by a combination of glass 
scales with a nuciomettr screw ‘ the chief pari of the distance to 
be inct'buuxi is read off on the scale the fractional pait of the se de- 
spaee is not estimated but measured by the screw Hinks claims 
that thus nevtr moic tliin one- 01 two tenths of a revolution of 
the screw need be used m i taking the meisure, and little time is 
lost in lunmng the screw backwaids and forwards All this is 
line, but three re idings instead of one for each pointing, much 
more figure- work in computation (especially if corrections have to 
be aj 'plied to the scale readings to reduce them to exact normal 
9C1CW readings) ,11c factors wluch invoh^e a far greater expenditure 
of time than nnking i few additional turn'i of a screw in the process 
ol measurement Ilinks s further claim that, in consequence of 
the small motion of the sertw, less error is produced in the screw 
by wear is not tiue for, although large movements of the screw 
produce a large amount of weir that wear is spread over longer 
paits of the screw but remains the same for any particular j)dr( 
of the screw the resulting cnors are txiggcrated towirds the e\ 
trcmity of the range of screw cmplo>cd (see Monthly Nnitce^ H A 
vol 45 p 83) and are therefore more likely to produce errors 
which are not eliminated on reversal of the plate in cases where 
the screw range is not sliictly limited, ind the wear therefore no 
strictly symmetiical 

The excellent manner in which the sciles and micrometers are 
mounted, the emjdoymtnt of a compound microscope for viewing 
the scales, with its ingeniously ti ringed and admirably efficient 
reversing ])rism, and the j c rft elion of its slow motions for focusing 
and reading, combine to render this a most accurate and convenient 
instrument for very refined measures, although too slow for woik 
m which the measures must depend on single pointings in each 
of two reversed positions ol the plate and where speed of working 
IS essential 

Apparatus for Measuring Star-Spectra , 6*^:— These machints 
mav be divided into three classes, viz A, in vihieh the motion 
of the slide v^Rirh carries the photographic plate is measured 
entirely bv a screw, B, in which that notion is measured 
by combination of a scale and screw, and C, m which the 
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photographic plate is fixed and the measuring microscope is 
moved 

The chief drawback to type A is that the errors of the screw are 
liable to change by wear, otherwise the apparatus, as made and 
used at Potsdam, is, on the whole, a convenient and accurate 
one In determining the errors of the screw of the Potsdam form 
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of machine it is ncccssa'-y to have regard to the fact that the screw 
IS placed at one side of the slide, as in fig 20 

ihc result is that, if the screw is bent— if, for example, the end 
of the frame next the screw hear! is raised and that next the end p 
is lowered in the diagram— a twist will be given to the web-frame, 
and the centre of the web will be moved nearer to the micrometer- 
drum than it should be, whilst the rev'^erse effect will follow when 
the head has been turned 180° This would, of course, create a 
periodic error which would be determinable for the motion of any 
particular point (say the middle) of the web, but which would l>c 
smaller for a i)oint near ^he axis of the screw and greater for a point | 
farther from that axis In the Potsdam form of this apparatus 
the micrometer is, for convenience, provided with a motion at 
right angles to the axis of the screw, and it has been found at tht 
Cape Observatory that the ptiiodie cirors in this a|)j)aratus do 
\aiy very sensibly according as the microseopc is directed to a 
point more or less distant from the measuring screw Since the 
<liscovery of this fact all measurements have been made in that 
fixed position of the microscope with respect to the axis of the 
screw for which the errors of the screw have bten determimd 

In the apparatus of type B as made by Zeiss there are two 
microscopes attached to a base plate, one of which views the j 
sptclrum plate (or other object) to be measured, while the other 
views a scale that movts with the slide on which the spectrum- 
plate is mounted In this wa> the scale can be viewed by a micro- 
scope of much higher magnifying pxiwcr Ilian can be employed 
for the photographed spectrum Indeed, if the scale were sub 
dnided to mm the power emi)loyed might only be limited by 
the sharpness of the di\ ision-lines But for refined work this 
woul(^ imply the investigation of too many divisions of the scak , 
it IS therefore more U5>ual to divide the scale into single millimetres 
or half millimetres and to pro\idc a micrometer which sulxlividcs 
the millimetre into 1000 01, by estimation, into 10,000 parts 
For very accurate work it is desirable that the base plate, the slide 
and the scale should be of nickel steel, having the same thermal 
coefficient of expansion as glass 

The forms of measunng machines of t) pe C, often seen in phvsical 
laboratoncs, should be at once rejected for refined measuicments, 
because it is impossible to construct slides of such perfection that 
the axis of the microscope will remain absolutely normal to the 
surface of the plate (assumed to be a plane) throughout the range 
of racasurciTunt Fven if the slide itself is mechanically perfect, 
the irregularity in the thickness of the lubncating oil between the 
bearing surfaces of the slide is apt to produce a v ariable error 

Bakhuyzen {Bullehn de Com pirm congres ai>trog 1 164) dt 
Hcnbed a measuring machine by Repsolds in which the micrometer- 
microscopc tilts in the bearings of the chariot on which it moves, 
so that It can view either a graduated seile or the photographic 
plate We have, in faet, in this instrument a combination of types 
B and C Fven in this apparatus if the sbde on which the chanot 
moves is not perftet (ana no slide is perfect), the azimuth of the 
a is of the microscope is liable to change in the course of movement 
ot the slide, and thus equal spaces on the scale will not be repre- 
ented by equal spaces on the plate under measurement The 
remedy proposed by Rcjisolds for this proved fault is to cause the 
whole slide to tilt instead of the microscope only, this should prove 
a complete remedy 

The Travelling Wire Mtcromefer — An imDO»*tant modern 
application of the micrometer, which is not dealt with in the 
article Transit (irci e, is that which is now called the travel- 
linu; wire micrometer ” 

In the Astronomtsche Nachrichtev 2940, Dr Repsolds proposed 
a method of mcndian observing which consists m causing a web to 
follow the image of a star m transit by motions communicated by 
the obscrv er*s hands alone, whilst eUctncal contacts on the drum 
of the micrometer screw register on the clu*onograph the instants 
corresponding to known intervals from the line of collimation 
The purpose of his paper was to show that if the axis, by which the 


observer imparts motion to the slide on which the travcUmg web 
IS mounted, is provided with two disks at its extremities, so that 
the observer can use the thumb and finger of both hands in rotating 
it, there is no difficulty, after a little practice, m keeping the 
web constantly bisecting the star in transit, and that with a little 
jiractice the mean of the absolute errors m following the star 
Dccomes nearly zero 

In the Astron Nach , No 3377, Rtpsolds gives a detailed de- 
scription of two forms of eye-ends of transit circles, fitted with 
means of observing m this manner, to which he gives the name of 
“the impersonal mieiomctcr' This method of observation was 
very succcssfulh employed, under Scchger at Munich, m an ex- 
tensive series of menclidn observations, and, under the auspices of 
the Cxcodctic Institute at Potsdam, in tclcgiaphic longitude ojpera- 
tions btill more lecently the method has been largely employed 
at the Cape of Good Hope and elsewhere 

Under the date March 1901 Dr H Struve published an account 
of the application of clockwork as an aid m Repsolds’ method, 
ind later Dr Cohn published a more elaborate paper on the s«ime 
subject in the /I Nach 3767 The method consisted in having 
motion transmitted to the micrometer sciew from an axis on whicli 
IS mounted a disk that presses with friction contact upon a cone 
that revolves uniformly by clockwork The velocity of rotation 
of the micrometer screw could therefore be varied for stars of 
diffeient declination by varying the distance from the apex at 
which the revolving disk presses upon the revolving cone In the 
Konigsberg transit instrument used b} btruve and C>ohn the 
clockwork was attached to the eye end of the instrument — a 
condition which is obviously undesirable both from the necessarily 
unsymmetneal position of the cloekw ork w ith respect to the optical 
axis and from the impossibility of securing the uniform going of 
the clock in different positions of the instrument In more recent 
instruments at the observatories of the Cape of Good Hope and 
Pans lh( motion is transmitted from a separately mounted cone 
and clock by a light rod passing through a perforation in the pivot 
of the transit indiumcnt and thence through bevel wheels in the 
cube of the axis to a second rod leading to the eyepiece Ihis 
rod turns a woim screw which acts on a worm wheel fitted spnng 
tigiit upon the axis of the micrometer screw 

It should be mentioned that an essential feature of the travelling 
wire micrometer is that the eyepiece as well as the wire shill lx 
moved by the mierometei screw Thus if the star’s imigt is 
kept in bisection by the wire both star and wire will appear at rest 
in the lield of v levv 

Ihe dislmetion between the old and new method of observ ition 
may thus in om sense be described is the dilfertnce litlweeii 
I shooting at a moving object and m shooting at one at rest In 
I the ease of the original Repsolds plan without clockwork the de- 
scuption IS not quite exact because lx>th the process of following 
the object and correcting the aim arc simultaneously performed, 
whilst if the clockwork runs uniformly and the fnclion-clisk is set to 
the proper distance from the apex of the cone the star will appear 
almost perfectly at rest and the observer has only to apply delicate 
corrections by differential gear — a condition which is exdctl\ 
analogous to that of training a modern gun sight upon a fixed 
object It IS impos'^ible m this article to give a dctaileii description 
of the apparatus but the reader is referred to Astron Nach , 3377 
for an illustrated account of the original Repsolds instrument and 
to the History and Description of the Cape Observatory for a com 

F lete description of the most modern form of its application to the 
ape transit circle with and without clockwork 

The Hartmann Spectrocomparator — For accurate measurement 
of the displacements of lines of stellar spectra which arc produced 
by the relative motion of star and observer in the line of sight, a 
very beautiful instrument has been devised by Dr J Hartmann 
of Potsdam, and is described by him in the PuhhcaUonen des 
astr ophy Mihail S( hen Observatonums zu Potsdam, Bd 18, Stuck 53 
(1906) An English translation of this paper is giv'en in the 
Asirophy steal Journal, xxiv 285-302 The method originalK 
used by Huggins, who first conceived and proved the possibility 
of measunng stellar veloc ities in the line of sight, was to measure 
with a fi’ar micrometer the displacement of some well-known 
line m a stellar spectrum relative to the corresponding line of a 
terrestrial spec trum Vogel of Potsdam introduced the method 
of photographing stellar and terrestrial spectra on the same plate, 
and in this way obtained an immense advance in the ease and 
precision of observation Vogel and his successors employed 
one or other form of measuring machine, provided with a micro- 
I scope having single or close parallel webs which could be succes- 
' sively pointed on the photographed lines of the star spectrum and 
the lines of the terrestrial spectrum To derive the stellar 
velocity in the line of sight relative to the observer it was then 
necessary to assume that the normal wave-lengths of the stellar 
I and terrestrial spectra are accurately known But m the 
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complex spectra of stars of the solar type this is h\ no 
means the case, for as Dr Hartmann remarks, “m 
the first place the lines m these spectra are so 
numerous that their complete measuicmcnt ind 
reduction would require many days, and in the 
second place a rigorous reduction of such material 
has hitherto not bein at all possible because the 
wave-lengths of the lines are not known v%^ith 
sufficient aci iiracy On this account, observers have 
until now limited themselves to a partial treatment 
of suih spectra, measuring only a small number of 
lines, whcrcb> the major part of the rich material 
present in the plate remains unutilized ” But the 
spectroscopes that ( an he employed for stellar spectro- 
graphs are not sufficientlv powerful to separate fully 
lines which are ver} closely adjacent^ an(^ therefore a 
line, assumed to be of a known wave-length, may be 
apparently displaced by the near neighbourhood of 
an unknown line Hartmann overcame these and 
many other difficulties by directly superposing the 
image of the spectrogram of a star, having iron 
comparison lines, upon the image of \ spectrogram 
of the sun taken also with iron comparison lines 

The apparatus for this purpose is shown in lig 21, 
its principle of construction is shown in figs 22 and 23 
The solar spectrograph is attached by clamps to the 
plate Aj the stellar spectrograph to the plate A2 Ihe 
plate Aj IS mounted on the dove tailed slide B, upon 
the metallic stage T and can be moved to right or left 
iclativc to T by the micrometer-screw S, whilst the 
plate A.J, IS mounted on the dovc-tailed slide Bg and can 


From ^£}(schr. /Ur JttsimmeHhtfenlunde b> permission of Julius SpriuRcr Berlin 
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be moved at right angles to its greatest length by 
the screw G The micrometer screw S has a pitch 
of o 5 mm its head is divided into 100 parts 
Two spiral springs underneath press the plate B, 
with its agate end beauiig against the loundecl 
cnci of the screw S The whole number of rcvolu- 
aons of the screw is re ad by the scale X. (fig 2 3) 
riie whole stage 1 cirrying both spectrograms, 
ian be moved from right to left on the steel 
.yhiulci by luining the head K on the axis of 
\hich IS a pinion that gears into a toothed rack 
ittached to the lower side of the cylinder / A 
.cilc N on the cylinder Z serves for setting the 
ilide to iny lequired position Ihe preliminary 
»nditions of measurement are — 

1 Ihe centre of both spectrographs shall be 
parallel to the axis of the cylinder / 

2 The distance between the centres of th^ 
two spectrographs shall be equal to the distance 
between the optical axes of the two viewing 
microscopes 

3 Ihe scales of the images foimed in the focus 
of the eyepiece common to both microscopes 
shall Ije identical 

To fill hi condition (i) the plates and Aj are 
mounted m circular slides whose centres are hj 
and Ey respectively so that by means of the 
screws vvitli their corresponding opposing 

springs and the operation can be very 
easily accomplished Jo fulfil condition (2) the 
two microscopes whose object glasses are Oj and 
Oj (hg 22) are attached to the plate I their 
optical axe» being normal to the stage I The 
screw Q serves to adjust the ixis of 0| to com- 
eidenee with the centre of the lines of the solar 
spectrograph and the screw (x then serves to move 
the slide till the optical axis of Og is coincident 
with the centie of the lines of the stellar spectro 
graph Suppose now the solar spectrogram to 
be viewed m the focus of O, and the converging 
rays to be reflected by the prisms P, and Pg till an 
image IS formed 111 the focus of the eyepiece at 
the point wheic the axi^ of the eyepiece intersects 


From Zntschr /Ur iKStrumentenkmndf) by permission of Julius Sprin^vcr I 
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the upper face of the pnsm P. Then if the prism P4 is cemented 
to P, a sharp ima^^e of such lines of the solar spectrograph as are 
visible in the held of view will be seen in the cytj^ece If the stellar 
spectrograph is viewed in the focus of O2 and the converging 
r'i\ s are reflected by the prism P„ to P4, no image would be seen in 
the eyepiece for the rays would pass out directly thiough the 
parallel glass plate which is formed by the cementing together of 
the prisms Pj and P4 But if the cemented face of P4 is silvered. 



ftovx ZtUscht" /ih [nsttumentenkunae by permission of Julius Springer Pcrlin 

Fig 23 


then the lines of the stellar spectrogram would be seen m focus 
of the eyepiece uid the image of the solar spectrograph would be 
obliterated Therefore, if one half of the cemented face of P4 is 
silvereil it becomes possible to view side by side one half )f the 
image of the solar spectrograph formed by Oj and one half of the 
image of the stellar sptctrogriph formed by O2 A pnsm half 
silvered in this way is provided which enables the observer to com 
pare the equality of scale of both photographs If for example 
It IS found that the image of the solar spectrograph is the larger of 
the two it becomes necessary to adjust the object glass O. farther 

from the stellar spectrograph 1 his 
has the effect of fonning the ii^Wige of 
the 1 ittcr farther from the observer's 
eye and so it becomes necessary to 
turn the handle of the rack^pinion V 
in such a way as to move tte ptisms 
Pjj and P4 nearer to till liiii plies of 
the stellar spectrograph arc again 
sharply in focus The effect of turn- 
ing the pinion V is of course to 
displace the focus both of the solar 
ana stellar spectrographs m the 
field of the eyepiece but this 
displacement is easily restored by 
the focusing screws Oj and By 
Successive adjustments of this kind 
condition (3) can be accurately 
realized 

These three adjustments having been made, the prisms P, and P4 
are removed and replaced by another prism in which the silvering 
is arranged as in fig 24 where the hatched lines denote the silvered 
surfaces The narrow tongues of the silvered surface will now 
rc fleet corresponding parts of the star spectrograph, and will 
obliterate corresponding parts of the solar spectrograph — as shown 
in fig'5 25 and 20 Tig 25 shows the stellar and solar lines of 
the two spectrographs m coincidence, whilst the metallic lines 
of comparison are non coincident big 26 shows the metallic 
lines of comparison in coincidence whilst the solar and stellar lines 
are non coincident It is obvious that these two conditions can 
be produced at the will of the observer by simply turning the screw 
S and that the diflerence of the readings of tne screw-head which 
are required to reproduce the two conditions in question gives a 
measure of the displacement of the stellar lines relative to the 
solar lines If then the screw value in kilometres per second is 
known for the neighbourhood of each of the comparison lines 
employed the radial velocity of the star can be independently 
derived directly from coincidences made in above manner in the 



From 7eitit.hr fu* fnsUmnenten 
kvnde by permission of Juhuj 
hpringcr, Berlin 

Fig 24 


neighbourhood of each companson hne For the special purpose of 
determining the solar parallax this instrument has been used in a 
most refined and perfect manner by Dr Halm at the Cape of Good 
Hope {Annals of the Cape Observatory, vol x part 3) 




Fig 26 


Double Intake Micrometers are desenbed in the article Helio 
METEK [qv) (D Gl ) 

fSlCRONESlA (from Gr ^ticpo$> small, and vfjo-os, island), 
ottt of the three great divisions of the oceanic islands m the 
central and western Pacific Lying to the north of Melanesia, 
It embraces the following groups Manana, Pelew, Caroline, 
Mar^all and Gilbei| See articles under these headings, and 
Pacific Ocean (section on Islands) 

The Micronesian islanders form in the main a branch of the 
Polynesian race, but distinguished from it by well-marked 
differences m appearance, language and institutions Many of 
the islanders, however, show signs of hybridism The proximity 
of Japan and the Philippines ^ on the west, and of the Papuan 

^ There are authenticated instances of Japanese junks, with 
hving people in them, having been found in various parts of the 
North Pacific In 1814 the Bntish brig ' Forester " met with one 
off the coast of Cahfonua (about 30® N lat ), with three living men 
and fourteen dead bodies on board In December 1832 a Japanese 
junk arnved at the Hawaiian Islands with four of the crew living 
If these junks could cross the Pacific in the latitude of Hawaii it is 
not at all unlikely that others running in a south-easterly direction 
would reach some of the many atolls which stretch over about 35® 
of longitude, forming the Caroline and Marshall archipelagoes 
The traditions of the Gilbert Islanders tell us that their islands 
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and South Polynesian islands on the south and south-east, 
suggests, what m fact is found, a combination of races In 
some places the oblique Mongolian eye is noticed, and (together 
with certain Indo-Chinese customs) there is often a scantiness 
of beard and general “ Malay ” look, which increases westwards, 
and seems to imply relations with the archipelago subsequent 
to the departure thence of the pure Polynesians In the Gilberts 
the traces of Polynesian (Samoan) influences are evident, and 
are confirmed by tradition Among the Carolines and the 
Marshalls darker and more savage communities are found, 
suggesting a Melanesian element, which is further traceable in 
the Ebon (Marshall) and other languages 
Each of the four main groups, viz, the Caroline, Marshall, 
Gilbert and Ladrone (Manana), from long isolation, has 
developed ethnological peculiarities of its own The most 
advanced folk were the “ Chamorros ” of the Ladrones, owing 
to the greater natural resources of the islands, and perhaps more 
frequent contact with influences from the west, but as a separate 
people they no longer exist, having been nearlv exterminated 
bv the Spaniards in the 17th century Next in advancement 
come the Caroline islanders The general Micronesian type is a 
well-proportioned rather slightly built figure, with small and 
regular features, head high and well proportioned, but forehead 
rather retreating and narrow at the temples, cheek-bones and 
chin slightly prominent straight black hair, lanker than that 
of the Polynesians, ( oloui somewhat darker than the Polynesians, 
the Marshalls being darker and more vigorous than the ( arolines, 
while the Gilbert type, though smaller than the latter, is still 
darker and coarstr Ihe upper class greatly surpasses the 
common people in physique and intelligence 

I here IS a division of society into septs or clans, the membership 
of which constitutes the closest tie Persons of the same sept 
must not intermarry, and when two islands or communities meet 
in war the members of one sept, howcvci widely separated by dis 
taiiee of space or time, will not injure or fight with each other 
Each eommunity is usually comiiosed (but there arc local differ 
ences) of (i) an uppci class of enufs, from among whom the head 
{tamol or tvos) is chosen (2) a lower but still noble class and (3) 
common people, mostly without rights of property These last 
are only allowed one wile Here and there are traces, as in Tonga, 
of a spiritual sovereign, the descendants probably of a conquered 
dynasty Succession is through the female side, which assures to 
women a certain position, and leads besides to some curious results 
(see pajier by J S Kubary in Vas Aui^land^ i88o, No 27) The 
upper class arc the kccpcis of traditions, boat builders, leaders of 
expeditions, tattooing is gcncrallv done by them, the amount 
niereasing with a man s rank the custom here still has definite 
religious associations Bofh sexes arc tattooed 

The Marshall Islanders are the boldest and most skilful navi 
gators in the Pacific I heir voyages of many montlis’ duration, 
in great canoes sailing with outrigger to windw ird, well provisioned, 
and depending on the skirs foi fresh wattr, help to show how the 
Pacific was colonized They have a sort of chart, medo, of small 
sticks tied together, representing the positions of islands and the 
directions of the winds and currents A two edged weapon, of 
which the blade is of sharks* teeth, and a defensive armour of 
braided sennit, arc also peculiar to the islands a large adze, made 
of the shell of the Tndacna gtgas (the largest bivalve known), was 
formeily ustd in the Carolines, probably by the old builder race 
The dialects of Micronesia, though grammatically alike, differ 
widely in then vocabularies They have the chief characteristics 
of the Polynesian, with Malay affinities, and peculiarities such as 
the use of suffixes and inseparable pronouns and, as in Tagal, of 
the infix to denote changes in the verb in the west groups there is 
a tendency to closed syllables and double consonants, and a use of 
the palatals chy the dental thy and s (the last perhaps only in 

foreign words), which is alien to the Polynesian These letters are 
wanting in the Gilbert language, which differs considerably from 
all the others, and has much greater affinities with the Polynesian 
Most words take the accent on the penult In some of the dialects 
there appears to be no true article, but m the Gilbert Islands the 
Polynesian te is used for both definite and indefinite article Gender 
19 sexual only Number in the noun is either gathered from the 

were peopled from the west and also fiom the east Those who 
came from the east are expressly said to be from Samoa Those 
from the west were more numerous than those from the east 
There are also traditions of the amval of other strangers at some 
of these islands On the island of Peru, m the Gilbert group, in 
1869 there was still the remnants of a large proah which, from the 
description given, appears to have been like those used in the Indian 
Archipelago 


requirement of the sense or is marked by pronominal words 01 
numerals Case is known by the position of the noun in the sen 
t< nee or by prepositions In the language of Ebon, one of the 
islands in the Marshall archipelago, nouns have the peculianty 
which IS cliuractcristic of the Papuan languages those which mdi 
cate close relationship— as of a son to a father, or of the members 
of a peison s body— take a pronominal suffix which gives them the 
appearance of inflexions Many words are used indiscriminately 
as nouns adjectives or verbs without any change of form In 
some languages the personal pronoun^ are singular dual and 
plural in others there are no special dual forms but the numeral 
for two IS used to indicite the dual In the Ebon language there 
are inclusive and exclusive forms of the ptisonal pronouns which 
so far as has been ascertained, do not occur in any of the other 
languages Ihe verbs usually have no inflexions to express re 
lations of voice mood tense number of personr- such distinctions 
being indicated by particles In the Ebgn Lingiiage, however 
the tenses are sometimes marked , but m that the simple form of the 
verb IS ficquently giv^en All have verbal directive particles In 
Ponape one of the Caroline Islands many words of ceremony arc 
used m addressing chiefs as they are used in Samoa The custom 
of tabooing words is also found there as it is m the Polynesian 
languages 

Ihc icligioub myths are generally identifiable with the Polynesian, 
but a belief in the gods proper is ov ershadowed by a general deifica- 
tion of ancestors who are supposed from time to time to occupy 
certain blocks of stone set up near the family dwelling and sur 
rounded by circles of smaller ones These stones are anointed 
with oil, and worshipped with prayer and offerings ai^d are also 
used for purposes of divination m which and in various omens 
there is a general belief In the Marshalls in place of these stones 
certain palm trees are similarly enclosed The spirits also some 
times innabit certain birds or fishes which are then taboo as food 
to the family , but they will help to catch them for others Temples 
art V ery rare tliough these blocks of coral are sometimes surrounded 
by a roofless enclosure opening to the west The bodies of the 
dead and sometimes even of the sick arc despatched to sea west 
waids with certain rites, those of the chiefs however are buried 
for the order has something essentially divine ibout it, their bodies 
therefore aiC sacred and their spirits niturally assume the position 
above dtsenbed Such a belief greatly strengthened the king s 
authority for the spirits of his ancestors were necessarily more 
powerful than any otlu r spirits Thus too it comes that the chiefs 
and all belonging to them are taboo as regards the common people 
There are various other subjects ind occasions of taboo, but the 
institution has not the oppressive and all pervading character 
which it has in Polynesia Its action is often economical or chan 
table, e g the ripening coco nuts are taboo as long as the bread 
fruit lasts thus seeming the former for future use, or it is put on 
after x death and the «uts thus saved are given to the family — 
a kindness to them and a mark of respect for the dead 

The houses in the Gilberts and Marshalls (much less elaborate 
than m the Carolines) consist merely of a thatched roof resting on 

f )osts or on blocks of coral about ^ ft high with a floor at that 
evel which is reached from an opening in the centre On this the 
prmcipil pco})le sleep and it serves as a storelioiise inaccessible to 
rats whicn infest all the islands 

MICRONUCLEUS, the smaller nucleus in Infusoria (q v ) 
In fission It divides by mitosis, and m conjugation furnishes the 
pairing or gamctonurlei by whose reciprocal fusion a zygote- 
nucleus IS formed, which gives rise to the meganuei and 
micTonuclei of the individuals of the next cycle of fission 

MICROPEGMATITE, in petrology, a very fine mtergrowth of 
quartz and alkali feldspar, occurring as the last product of consoli- 
dation m many igneous rocks w^hu h c ontain high or moderately 
high percentages of silica It shows the same structure on a 
minute scale as certain pegmatites (qv) or coarse granitic veins 
do on a large scale (see Pftroiogy^ PI 2, figs 6 and 8) the 
quartz forms angular patches scattered through a matrix of 
feldspar In polarize d light the separate areas of each mineral 
extinguish at the same time, and this proves that even though 
apparently discontinuous they have the same crystalline onenta- 
tion The feldspar mav be considered an irregular crystal of 
spongy structure, the interstices being filled up by another 
spongy crystal of quartz This kind of mineral mtergrowth is 
said to be ‘‘ graphic,** because the coarsely graphic veins have 
triangular quartz areas dotted over a feldspathic background 
resembling certain primitive inscriptions Micropegmatite 
differs from “ graphic granite ^* only m being so much finer 
grained that its nature can only be detected ^ith the microscope 
The feldspar of micropegmatite is usually orthoclase, but some- 
times albite, oligoclase or mirrocline Occasionally it hfts 
crystalline form, and then it has been proved that the quartz 
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may be so disposed that the two minerals have a definite relation 
between their crystallographic axes (parallel growth) The 
quartz typically occurs as angular patches, at other times it 
forms club-shaped, curved or vermiform threads (vermicular 
micropegmatite, myrmekite), and then some authors consider 
that the feldspar has been corroded and the quartz fills up the 
spaces thus produced {quartz de corrosion of French petro- 
graphers) Micropegmatite is often so fine grained that even 
in the thinnest sections and with high powers it cannot be 
resolved into its components This fine micropegmatite 
resembles threads, having a divergent arrangement In some 
rocks the whole ground mass consists of such spheruhtic growths 
of fibrous micropegmatite (see Quartz — Porphyry), in their 
centres there is often a quartz or feldspar crystal, the outer 
boundaries of the spherulitcs are not usually circular but irre- 
gular owing to the interlocking of adjacent spheruhtes at their 
margins (“ granophyric structure *’) Micrographic structures 
may occur m other minerals, e g quartz and garnet, cordientc, 
epidote or hornblende, augite and feldspar, but are less common, 
and the name micropegmatite is usually reserved for aggregates 
of quartz and feldspar 

In rocks nhere micropegmatite frequently occurs (c g granite, 
porphyry and granophyre qUartz-diorite) it ib usually the last 
product of consolidation and represents the mother liquor left 
over after the other minerals had separated out in more or less 
perfect crystals Hence it has no definite form of its own, but 
fills up the irregular interspaces between the earlier crystallizations 
For that reason it has been compared to a eutectic and supposed 
to be the mixture of quartz and feldspar which has the lowest fusion 
point Eutectics are common in alloys and often hav e a very per 
feet micrographic structure The eutectic mixture of quartz and 
orthodase has been estimated to contain 70-75 % of the latter 
This theory, however, is not without its difficulties, analyses of 
micropegmatite prove that its composition is by no means constant 
(this may perhaps be due to small admixtuies of soda and lime 
feldspars) , and experimental researches on the fusion points of 
mixtures of quArtz and feldspar have not yet shown that there is 
a definite mixture which melts at a lower temptrature than any 
other Furthermore micropegmatite is not always the last con- 
solidation product as a eutectic should be but may occur as well- 
shaped phenocysts lying m a felsitic or glassy matrix which solidified 
at a stul later time Micrographic structures in the minerals of 
Igneous rocks prove only that these minerals crystallized 
simultaneously (J S F) 

MICROSCOPE (Gr /xiKpos, small, (TKOTretv, to view), an optical 
instrument for examining small objects or details of such objects. 
It acts by making the angles of vision under which the images 
appear greater than when the objects themselves are viewed 
by the naked eye 

Microscopes are distinguished as simple and compound A 
simple microscope consists of a single positive lens, or of a lens 
combination acting as a single lens, placed between the eye 
and the object so that it presents a virtual and enlarged image 
The compound microscope generally consists of two positive 
lens systems, so arranged that the system nearer the object 
(termed the objective) projects a real enlarged image, which 
occupies the same place relatively to the second system (the 
eyepiece or ocular) as does the real object in the simple micro- 
scope An image is therefore projected by the ocular from the 
real magnified image produced by the objtcti\e vsith increased 
magnification 

History of the Simple Microscope — Any solid or lujuid trans- 
parent medium of lenticular form, having either one convex and 
one flat surface or two convex surfaces whose axes are coincident, 
may serve as a “ magnifier,” the essential condition being that 
it shall refract the rays which pass through it so as to cause 
widely diverging rays to become either parallel or but slightly 
divergent Thus if a minute object be placed on a slip of glass, 
and a single drop of water be placed upon it, the drop will act as 
a magnifier in virtue of the convexity of its upper surface, so 
that when the eye is brought sufficiently near it (the glass being 
held horizontally) the object will be seen magnified Again if a 
small hole be made in a thin plate of metal, and a minute drop 
of water be inserted in it, this drop, having two convex surfaces, 
will serve as a still more powerful magnifier There is reason 
to beheve that the magnifying power of transparent media with 


convex surfaces was very early known A convex lens of rock- 
crystal was found by Layard among the rums of the palace 
of Nimrud, Seneca describes hollow spheres of glass filled with 
water as being commonly used as magnifiers 

The perfect gem-cutting of the ancients could not have been 
attained without the use of magnifiers, and doubtless the 
artificers who executed these wonderful works also made them 
Convex glass lenses were first generally used to assist ordinary 
vision as “ spectacles ”, and not only were spectacle-makers the 
first to produce glass magnifiers (or simple microscopes), but by 
them also the telescope and the compound microscope were 
first invented During the Thirty Years' War the simple 
microscope was widely known Descartes {Dioptrique, 1637) 
describes microscopes wherein a concave mirror, with its 
concavity towards the object, is used, in conjunction with a 
lens, for illuminating the object, whEh is mounted on a point 
fixing it at the focus of the mirror Antony van Leeuwenhoek 
appears to be the first to succeed m grinding and polishing 
lenses of such short focus and perfect figure as to render the 
simple microscope a better instrument for most purposes than 
any compound microscope then constructed At that time the 
“ compass ’ microscope was m use One leg of a compass 
carried the object, and the other the lens, the distance between 
the two being regulated by a screw Stands were also in use, 
permitting the manipulation of the object by hand Rol)ert 
Hooke shaped the minutest of the lenses with which he made 
many of the discoveries recorded in his Mtcrographia from small 
glass globules made by fusing the ends of threads of spun glass , 
and the same methoci was employed by the Italian Father Di 
Torre Early opticians and microscopists gave their chief 
attention to the improvement of the simple microscope, the 
principle of \\hich we now explain 

Simple Microscope 

Position and Sue of the Image — A person with normal vision 
can sec objects distinctly at a distance varying from ten inches 
to a very great distance Objects at different distances, however 
are not seen distinctly simultaneously but in succession This 
IS effected by the power of accommodation of the eye which can 
so alter the focal length of its crystalline lens that images of objects 
at different distances can be produced rapidly and distinctly one 
after another upon the retina 

The angle under which the object appears depends upon the dis- 
tance and size of the object, or, in other words, the size of the image 
on the retina is determined by the distance and the dimensions of 
the object Ihe ratio between the real size of the object y (fig 1) 
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anti the distance I, which is equal to the tangent of the visual angle 
w, IS termed the “ appaient size ’ of the object hrom the figure, 
which represents vision with a motionless eye it is seen that the 
^parent size increases as the object under observation is approached 
rtic greater the visual angle, the more distinctly are the details 
of the object perceived On tiie other hand, as the observer recedes 
fiom the object the apparent size, and also the image on the retina 
diminishes, details become more and more confused, and gradually, 
after a while, disappear altogether, and ultimately the external 
configuration of the object as a whole is no longer recognizable 
This case arises when the visual angle under which the object 
appears is approximately a minute of arc, it is due to the physio- 
logical construction of the retina, for the ends of nerve fibres, 
which receive the impression of light have themselves a definite 
size The lower limit of the resolving power of the eye is reached 
when the distance is approximately 3438 times the size of the object 
If the object be represented by two separate points, these points 
would appear distinct to the normal eye only so long as the dis- 
tance between them is at the most only 3438 times smaller than 
their distance from the eye When the latter distance is increased 
still further, the two appear as one Therefore when it is desired 
to distinctly recognize exceedingly small objects or details of such, 
they are brought as near as possible to the eye The eye is strained 
m bringing its focal length to the smallest possible amount, and 
when this strain is long continued it may cause pain When the 
shortest distance obtained by the highest strain of accommodation 
IS insufficient to recognize small objects, distinct vision is possible 
at even a shorter distance by placing a very small diaphragm 
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between the eye and the object, the pencils of rays piocecding 
from the object-points, which otherwise are limited bv the pupils of 
the eye being thus restricted by the diaphragm The object is 
then projected with such acute pencils on the plane focused for, in this 
ca**? oii the plane on which the eye can just accommodate itself 
that the cirrk of confusion arising there is still so small that 
ii IS below the limit of angular visual distinctness and on that 
account appe irs as a sh irp point Hovvev tr the loss of light m this 
pioctdure is extraordinarily large so that only most intensely 
illuminated objects can be investig itcd 

A naked short sighted eye which would be corrected for distant 
uLijccts by a spectacle glass of -lo diopters may approach the 
object up to ibout 4 in and have a oharp image upon the rtlin i 
without aiiv strain whatever hot the observation of small objects, 
a mvopic eye is consequently superior to a normal e\e, and the 
normal eye in its turn is superior to the hypermetropic one When 
the details are no longer recognizable by the unaided eye, the 
magnifying gl iss or the simple microscope is necessary As a rule 
1 irge magnification is not demanded from the former but a laigci 
held of view whilst the simple microscope should ensure powerful 
magnification even when the field is small Ihe simple microscope 
enlarges the angle ot vision and docs not tire the tye when it is 
arranged so that the image lies in the farthest limit of distinct 
vision (the punctum remotum) A normal eye will therefore sec an 
image formed by the magnifying glass most conveniently when it 
IS produced at a great distance 1 r when the object is in its front 
focal plane If y (fig 2) be the object the image appears to a normal 
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eve situated behind the system L with passive accommodation at 
I ver> great distance under the angle w Since ll'P = hO — v 
from the local length ot the simple microscope the visual angle 
w' IS given by 

tan jy — i// == V (i) 

in whu h / , - II' 1 " IS the image-sidc focal length (sec Lfns) 
Since the lens is bounded by an the image- and object side focal 
b ngths / ind / are equal The v due iff or \ m (i) is termed 
the power of the lens In most cises the number of diameters 
of the simple micioscope is leqnirfd, le the ratio between the 
ipparent sizes of the object when observed thiough the microscope 
ind when viewed by the n iked eye When a ptrson of normal 
vision views a small object he brings it to the distance of distinct 
vision which would average about 10 m Ihc ipparent size is 
then (hg 1) tan w — yfl where / — 10 in whilst the apparent 
size of the object viewed through the magnifying glass would 
result from the formula (i) tan w' -= yff Consequently the number 
of diameters will be 

N — tan i£//tan w — yff Ify =. iff I, (2) 

it IS thus equal to the magnifying power multiplied by the distance 
of distinct vision or the number of times that the focil length is 
contained in 10 in 

Since this value foi the distance of distinct vision is only con 
vcntional it is understood that the capacity of the simple micro 
scope given in (2) holds good only for eyes accustomed to examine 
smill objects 10 in away, ind obseivation through the magnifying 
glass must be undertaken by the 1101 mal eye with passive accommo- 
dation A lens of i in focal length must be spoken of according 
to this notation as a X 10 lens and a lens of focal length as 

a X loo lens Obviously the position of a normal eye free from 
accommodation is immaterial for determining the magnification 
\ A 10 m ignification is however by no means guaranteed to a 
myopic eye of 10 D by a lens of 1 in focus Since this short- 
sighted observer can view the object with the naked eye with no 
inconvenience to himself at a m distance, it follows (to him) the 
apparent size is tan y/4, and to secure convenient vision 
thiough the lens the short-sighted person would bring the object 
to such a distance that a virtual magnified image would be pro- 
jected m his punctum remotum In addition it will be supposed 
that the centre of the pupil of the observer coincides with the back 
focal point of the system The apparent size of the object seen 
through the lens is then tan w' — yff The magnification resulting 
from the simple microscope of i in focus is here N = tan w /tan w = 
yff ^fy 4// — 4 Thus while a lens of i m focal length assures 
to the noimal-sighted person a X 10 magnification, it affords to 
the short-sighted individual only x 4 On the other hand, it is 
even of greater use to the hypermetropic than to the observer of 
normal sight From this it appears that each observer obtains 
specific advantages from one ana the same simple microscope and 
also the individual observer can obtain different magnifications by 
eifher using different accommodations or by viewing m passive 
accommodation 
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Regulation of the Rays ^ — In using optical instruments the tye 
in general is moved just is m free vision that is to say, the attention 
18 fixed upon the individual parts ot the unaKc one after another, 
the eye being turned m its cavity In this case the eye is always 
directed so that the part of the image which is wished to be view^ 
exactly falls upon the most sensitive portion ot the utina, viz 
tlK macula lutea (yellow spot) Corresponding to the size of the 
yellow spot only a small fraction of the image appears particularly 
distinctly Ihe other portions which are reproduced on the retina 
on the legions surrounding the yellow spot will also be ptrcci\ed, 
but with reduced definition Ihtse external and less sensitive 
j>arts of the retina therefore, merely give information as to the 
general arrangement of the objects and to a certain extent act as 
guide post in ordtr to show quickly ind conveniently, although 
not distinctly the places m the image which should claim special 
attention Vision with a motionless eye, or indirect vision, 
gives a general view over the whole object with pirticular definition 
of a small central portion Vision with a movable eye, or direct 
vision gives exact information as to the parts of the object one 
after another 

The simjjle microscope permits such vision If the instrument 
has a sensible kns diameter, and is arranged so that the centre ol 
rotition of the eye can coincide with the intersection of the principal 
rays, the lens can then form with the eye a centicd system Such 
lense^s arc tcimed lenses for direct vision ' By moving the eve 
about its centre of rotation M the whole field can be examined 
The margin of the mount of the lens serves as the diaphragm of 
the fu Id of view The selection of the rays imeigmg fiom the lens 
ind ictnally employed in forming the image is undertaken by the 
pupil of the eye wbuh in this case, is consequently the exit pupil 
of the instrument In fig 3 P'P'j designates the exit pupil of tna 
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lens, and the image of P'P|, le PP,, winch is formed by the 
lens, hmits the apcrtuie ot the pencils of rays on the objcct-side 
consequently it is tlu entrance pupil of the instrument Smcc the 
exit pupil moves in obsciving the whole field, the entrance pupil 
ilso moves Ihc j>nncipal rays, which on the object side connect 
the object points with the centre of the entrance pupil, intersect the 
axis on the image side at the centre of rotation M of the eye M 
is therefore the intti section of the principal lays 

So long as the t xit pupil is completely hlled the brightness of 
tlie image will be approximately equal to that of lice vision If, 
however, we fix the points lying towards the margin of the field 
ol view, the diaiihragm gradually cuts off more and more of the 
rays which were necessary to fill the pupil, and in consequence 
the briglitncss gradually falls oil to zero This vignetting can be 
obscivcd in all lenses 

In most cases, and also in corrected systems, the intersection of 
the principal lays is no longer available tor the ccnlic of rotation 
of the eye, and this kind of observation is impossible 

In some instruments observation of the whole available field is 
only possible when the head and eye are moved at the same time, 
the kns retaining its position Dr M von Hohr terms this kind 
of vision peep hole observation ' It has mainly to be considered 
m connexion with powerful magnifying glasses In most cases 
a diaphragm regulates the 
rays Fig 4 shows the 
jxisition ol the diaphragms 
to be considered m this 
kind of observation PP, 
is the entrance pupil, P P , 
the exit pupil, and OG 
the diaphragm The inter 
section of the princijial rays 
in this case lies m the 
middle of the entrance 
pupil or of the exit pupil 
By head and eye motion 
the various parts of the 
whole field can be viewed 
one after another The distance of the eye from the lens is here 
immaterial In this case also the illummation must fall to zero by 
the vignetting of the jiencils coming from objects at the margin of 
the field of view C and D are the outermost rays which can pass 
through the instrument 

Magnifying glasses are often used for viewing three-dimensional 
objects Only points lying on the plane focused for can be sharply 
reproduced in tne retina, which acts as object-plane to the retina 

' See also Lens 
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All points lying out ot this plane are reproduced as circles of con- 
fusion The central projection, of which the centre is the middle 
point of the entrance pupil on tin plane focused for, will show in 
weaker systems, or those very much stopped down, a certain 
finite depth of definition, that is to say, the totality of points, 
which lie out of the plane focused for and which arc projcctecl 
with circles of confusion so small that they appear to the eye as 
sharp points, will include the sharp object relief, and determine 
the depth of definition of the lens With increasing magnification 
the depth of definition diminishes, because the circles of confusion 
are greater m consequence of the shorter focal length Very 
jxiwerful simple microscopes have hardly any depth of definition 
so that in fact only points lying in one plane can be seen sharply 
with one focusing 

Illumination —So long as the puj)il of the observei alone undci 
takes the rcgulition of the rays there is no perccjitible diminution 
of illumination m comparison with the naked eve vision Tht 
losses of light which occur in this case are due to reflection, which 
takes place in the passage of the light through the glass surfaces 
In a lens with two bounding surfaces in air there la a loss of about 
9 %, and in a lens system consisting of two separated lenses, i e 
with four surfaces in air, about 17 % Losses due to absorption 
are almost zero when the lenses are very thin, os with lenses of 
small diameter A very marked diminution in illumination occurs, 
however, when the exit pupil of the instrument is smaller than the 
pupil of the eye In such instruments an airangement is often 
required to intensely illuminate the object 

Forms of the Simple Microscope - If the ordin iry convex lens 
be employed as magnifying glass, gieat aberrations occur even 
in medium magnifications Fhose an (i ) chromatic aberration, 
(2) spherical aberration, and (3) astigmatism (see Aberration) 

When the pupil regul ites the apcrtuie of the lays producing th^ 
image the aberrations of the ordinary lenses increase con^’idci ibh 
with the mignification or what amounts to the same thing with 
the increase in the cur\aturc of the surfaces Toi lenses of shoit 
focus the diametci of the pupil is too large and diaphragm^ must 
be imploycd which strongly dimmish the aperture of the pencils 
and so reduce the errors but with a falling olf of illumination 
To reduce the aberrations Sir David Brewster proposed to cmplov 
in the place of glass tran'^parent miner ds of high refractive index 
and low dispersion In this manner lenses of shoit focus can be 
produced having lower curvatures than glass lenses necessitate 
The diamond has the requisite optical properties, its index of 
refraction being about i 0 time« as large as that of ordinary glass 
The spherical aberration of a diamond lens can be bi ought down 
to one-ninth of a glass lens of equal focus Apart howeser, from 
the cost of the mineral and its very difficult working \ source ol 
error lies m its want of homogeneity, which often ins<s a double 
or even a triple image Similar attempts matle by Pntchaid wnth 
sapphires were more successful With this mineral also spherical 
ana chromatic aberration are a fraction of that of a glass lens 
but double refraction, which involves a doubling of the image, is 
fatal to its use Improveimnls in el iss lensc^ however have 
lendercd further txpenments with precious stones unnecessary 
The simplest was i sphere of glass the equator of which (i e the 
mount) formed the diaphragm Wollaston altered this by taking 
two plane convex lenses placing the plane surfaces towards each 
other and tniploving a diaphragm between the two parts (fig 5) 

Wollaston Bievvutci Brcwstci (Stanhope) 
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Sii David Brewster found that Wollaston s form worked best when 
the two lenses were hemisphen s and the central space was filled 
up with a transparent cement having the same refractive index as 
the glas<= , he therefore used a sphere and provided it w ith a groove 
at the equator (see fig 0) Coddington employed the same con 
stiuction and for this reason this device is frequently called the 
Coddington lens^ although he brought the Wollaston-Brewster lens 
into general notice he was neither the inventor nor claimed to be 
This lens reproduced all points of a concentnc spherical surface 
simultaneous- ly sharp A construction also employing one piece 
of glass forms the so called Stanhope lens (fig 7), which was really 
due to Brewster This is a glass cylinder the two ends of which 
are spherical surfaces The more strongly curved surface is placeil 
next the ey e the other serves at the same time as specimen carrier 
This lens is employed m articles found in tourist resorts as a magnify- 
ing glass for miniature photographs of the locality 

DottbleiSy &c — To remove the errors which the above lenses 
bowed, particularly when verv short focal lengths were m 
qiKstion, lens combinations were adopted The individual 




components required weaker curvatures and permitted of being 
more correctly manufactured, and, more particularly, the advan- 
tage of reduced aberrations was the predominant factor 

Wollaston's doublet (fig 8) is a combmation of two plano-convex 
lenses the focal lengths of which are in the ratio of ^ 1 , the plane 

Wollaston Fiaunhofcr Wilson Steinheil Chevalier 

(Brucke) 
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sides are turned towards the object and the smaller of the two 
lenses is nearer the object Ihis construction was further improved 
(r) by introducing a diaphragm between the two lenses, (2) by 
altermg the distance between the two lenses, and (^) by splittmg 
the lower lens into two lenses Triplets are employed when the 
focal length of the simple microscope was less than in When 
well midc such constiuctions arc almost free fiom spherical 
abcrrilion and the chromatic errors are very small Similar 
doublets composed of two piano convex lenses arc the Fraunhofer 
(fig 9) and the Wilson (fig 10) Axial aberration is reduced by 
distributing the icfniction between two Unses. and by placing the 
two lenses f irthtr apait the errors of the pencils of rays proceeding 
fiom points lym/ outside the axis are reduced Ihe Wilson has 
a greater distance between the lenses and also a reduction of the 
chromatic dillcuncc of magnification but compared with the Fraun- 
hofer It IS at a disadvantage vMth regard to the size of the free 
working distance, i e the distance of the object from the lens surface 
nearer it 

By mtioducing a dispeisivc lens of flint the magnifying glass 
could be conecUd for both chromalic and spherical ibcrrations 
Browning s platyscopic " lens and the Stemhdl aplanatic ' lens 
(fig ii) arc ol this type Both yield a field of good definition 
free from colour 

The manner in which the eye uses such a lens was first eltcctivcly 
taken into account by M von Rohr Ihesc anastigmatic len^^cs, 
which are manufactured up to / 40 are chromatically and spher- 
ically corrteted, and for a middle diaphiagm the cirors of lateral 
pincils distortion, astigmatism and coma are eliminated ‘ Peep- 
hole observation is employed observation being made by moving 
the head and eye while the lens is held steady Lveii in powerful 
magnifications a good image exists m all parts of a relatively 1 iige 
field, tad the free woikim^ distance is fairly large 

lor cspeciallv large free working distuices the corrections pro- 
posed by Chevahei iiid carried out by E Bmoke must be noticed 
(fig 12) lo an achrom liic collet ti\ c lens which is turned towards 
the object, a aispeisive lens is combined (this type to a certain 
extent belongs to the compoun I microscope) By altciing the 
distance of the collective and dispersive members the magnification 
can be widelv varied Through the large free working distance 
which for certain work offers great advantages the size of the lield 
of view IS diminished 

In magnifying glasses for direct vision the eye must always be 
considered The lens is brought as close as possible to the eye so 
as to VKW as large a field as possible The watchmakers glass is 
one of the earliest forms of this kind Gullstrand showed how to 
correct these Itnscs for direct vision, t ^ to eliminate distortion and 
istigmatism when the centre of rotation of the eye coincided with 
the point where the ptincipal rays crossed the axis Von Rohr 
fulfilled this condition by constructing the Verant lens which arc 
low power systems intended for viewing a large flat field 

Stands — For dissecting or examining objects it is m advantage 
to have both hands free Where very short focus simple micro- 
scopes are employed, using high magnifications it is imperative to 
employ a stana which permits exact focusing and the use of a special 
illuminating apparatus Since, however, only relatively low powers 
aie now employed the ordinary rack and pinion movement for 
focusing suffices, and for the illuminating the object only a riiirror 
below the stage is required when the object is transparent, and a 
condensing lens above the stage when opaque 

Dissecting stands v^xy as to portability, the size of the stand, and 
the manner in which the arm-rests are arranged A stand is 
shown in fig 57 (Plate) ^ On the heavy horseshoe foot is a column 
carrying the stage In the column is the guide for the rack-and- 
pmion movement Lenses of vanous magnifications can be adapted 
to the carrier and moved about over the stage The rests can be 
attached to the stage, and when done with folded together Illu 
mination of transoarent objects is effected bv the universal-jomtcd 
mirror By turning the knob A, placed at the front corner of 
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the stage, a black or white plate, forming a dark or light back- 
ground, can be swung undcineath the specimen 

When the recognition of the arrangement in space of small objects 
IS desired a stereoscopic lens can be used In most eases refracting 
and reflecting systems are arranged so that the natural inter 
pupillary distance is i educed Stereoscopic lenses can never be 
powerful systems, for the main idea is the recognition of the depth 
of objects, so that only systems having a sufficient depth of dt hnition 
can be utilized Very often such stereoscopic lenses, owing to faulty 
construction, give a false idea of space, ignoring the errors which 
ire due to th« alteration of the inter pupillary distance and the 
visual angles bclon ang to the pnncipal rays at the object-side (sec 
Binocular Instrumfnts) 

Compound Microscope 

The view held by tarly upticuins, that a compound microscope 
c ould never prodiu e sue h good images as an instniment of the 
simple tvpe, has proved erroneous, and the pnncipal attention 
of modern opticians has been directed to the compound instru- 
ment Although we now know how the errors of lenses may be 
eorrected, and how the simple microscope may be improved 
this instrument remains with relatively feeble magnification, and 
to obtain stronger magnifieation^ the compound form is nccessarv 

By compounding two lenses or lens systems separated by a definite 
interval, a system is obtained having a local length considerably 
less thin the focal lengths of the se})arate systems If / and /' be 
the foe il lengths of the combimlion, /,, // and fj the foi d lengths 
of the two components, and A the distince between the inner foci 
of the components, then / - — /^/ /A / A /// A (see Li ns) a is 
also cqu il to the distance hyV, Ihi aeccnttd / saie always on the 
image bide, whilst the unacecnled arc on the object side From this 
foimula it follows for cxamjik, Ih it one obtains a system of J in 
^ocal length by compounding two po itive systems of i in t ich, whose 
focal planes, tinned towiids one another are separited by h in 

A microscope objective being made in essentially the ^ome way 
as a simple mieroseopc, and th( front focus of the comjiound system 
being situ ited befon the front focus of the objective, the magmflea 
tion due to the simple system makes th( free obj^ et distince greater 
than that obtained with a simple micioseojic of < cjual mat mficalion 
Moicovcr, this distance between the object ind eye is substantially 
meicased in Hit compound microscope by the =tind, tlu incon 
vtmenees and in certain circumstances also the dangers, to the eye 
which may irise, lor eximplt by w irming the object, arc also 
ivoidcd Thf convenient and ripid thangi in the magnifle ition 
obtained by changing Hk eyepiece or the objet iivT is al o a sjuei il 
idvinlage of the compountl loim 

In the commonest comjiound micioscojics, which consist ( f tavo 
positive systems a real magnified im igc is jiroductil by the objcctivi 
ihii ptrmits researches which ate iiiipossibk with the simple micro 
scope For examjflc, the ical image may be recorded on a photo 
graphic jilate it may be measureil it can be [)hysically altend by 
polcin/ation, by spectrum an ilysis of the light employed by absorb 
ing layeis, Ac Ine gre ilcst idvantagc of the compound micio^cope 
IS that it rej)i(sents i laiger jiea, ind this much inoie completely 
than IS possible in the simple form According to the laws of optics 
it IS only possible cither to portray i small object near one of tht 
foci of the system with wide pencils, or to pioduce an image from a 
lelatively large object by correspondingly narrow pencils The 
simple microscope is subject to eithei limitation As we shall see 
later one of the pnncipal tunctiems of the microscope obj<etive is 
the repre scntatiem with wide pencils In that eise, heiwevci in 
the compound microscope a small object may always be represent el 
by means eit wieler j:)cncils, one of the foci of the objective (not of 
the collective system) being near it For the eyepiece the oilier 
rule holels the object is represented by narrow pene ils, and it is 
hence possible to subject the relatively great object, viz the magni 
heel real image, to a tuither representation 

History of the Compound Microscope — The arrangement of 
two lenses so that small objects can be seen magnified followed 
soon after the diseovcry of the telescope The first eompound 
mi( rose ope (discovered probably bv the Middclburg Icns-grinders, 
Johann and Zachanas Janssen about iS9o) was a eombination 
of a strong biconvex with a still strongci biconcave lens, it had 
thus, as well as the first teleseope, a negative eyepiece In 1646 
Montana desenbed a microscope which had a positive eycpieee 
The development of the compound microscope essentially 
depends on tht improvement of the objective, but no distinct 
improvement was made in its construction in the two centuries 
following the discovery In 1668 the Italian Divini employed j 
several doublets, le pairs of plano-iomex lenses, and his 
example was followed bvGnendl von Ach But ev'enwith such I 
nodcrate magnification as these instruments permitted many j 
faults were «^pparent A microscope using concave mirrors, was 
proposed in 1672 b\ Sir Isaac Newton, and lu v^as siiceeeded 
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j by Barker, R bniith, B Martin, D Brewster, and, above 
all, Amid More recently these eatadioptru microscopes were 
disregarded because the> yielded unfavourable results Prom 
18 jO onwards many improvements were made in the microscope 
objective, these may be best followed from a discussion of the 
faults of the imagt 

Po^ntion and St'-c oj Jmaf't In 11103! microscopic observations 
the object IS mounted on a jfliiK ghs^ plate or slide about o 06 in 
thick, ciab^dilcd in a lujuid suci> 1 
vv iter, glycerine or Canada balsam, aiul 
covered with a jilane glass plate of 
about 0008 to o 006 in thick, cillcd 
the cover slij) If wt consider the 
jiroduciion of the im igc of an object 
of this kind by the two positive 
sv stems ol a compounil mieroscoj)c 
shown in fig n, the objective L, 
forms a ical magnified irnagv O Oj , 
the object GO, must thi refort he somc- 
whit in front ol the front focus hj 
of the objcctne I ct OOj — y, O'O/ 

— y\ the focal distince of the image 
F,'G^ A ind the imagt side foe d 
length //, then the magnification 

M--v'ly = AlU (^) 

Ihe distamc A is eilled the optical 
tube length 

Weak and strong mKio-,cope objec- 
tives act diflciently Weak systems 
ict like jihotogiaphic objectives In 
this case the tiplical tube Itngth ni iv 
lie altered within fixed limits without 
spoiling the imvge at the simc time 
the objective magnification M is also 
illeied This change is usually ehteted 
bv mounting the objective and eye 
jiiece on two Idcscopmg uihcs, so that 
b)'^ drawing apart 01 pushing in the 
tube length is increased or diminished 
it will hoi strong objectives there is, 
however, only one optical tube length 
m which it IS jiossible to obtain a 
good image by means of wide jjcncils, 
any dteiation of the tube Ifiiglh in 
volving i eonsidiriblc s[)oihng ol the 
iinagi Ihis limit! lion is examinrd 
below 

When forming an image by a mieio 
scope objec tiv< it often happens that 
the transparent media bounding the 
system have <liffrrent optical proper 
ties \ senes of objectives with short 
focal lengths an avail ibic, which jier- 
mit the jilaeing of a liijuid betvvet n the 
eovtrslip md the front lens of the 
objective such lenses irc known is 

immei^ion systems ' objectives 
bounded on both sides by air are 
called dry systems " Ihe immer 
Sion liquids in common use are water, 
glycdine, cedar wood oil, monobrom 
naphthilcne Ac Immersion systems 
in which the embedding liquid, cover 
slip, immcision liquid and front lens 
h ive equal lefraetive indices are calleii 
' homogeneous immersion systems ' 

In immersion systems the object skU 
focal length is greater than the image 
side focal length Nothing is altered 
as to objective magnification, however, 
as the first surface is piano, and the 
employment of fhe immersion means 
that the vilue of // is unaltered 

If wc assume that a normal ey. 
observes the image through the eye 
piece, the eyepiece must j^irojcct a 
dist int image from the real image 
produced by the objective Ihis is 
th( case if the image O'O, lies m the 
front focal plane of the eyejnece In this case the ojitical tube 
length equals the distance of the adjacent focal planes of the two 
systems which equals the distance of the image-side focus of 
the objective F,' from the object-sidc focus of the eyepiece 
F„ The image viewed through the eyejuccc appears then to the 
observer under the angle te/" and as with the single microscope 
tan w"/y - I//; (4) 

where f/ is the image side focal length of the eyepiece 



Fir 13 — Ray transmis 
Sion in eompound micro 
scope with i positive 
ocular 

L,— objective F Lg— eye 
puce of tlic Rimsden 
t\ pe 

Fj F/ ^ object- and image- 
side foci of objective 
= front focus of eye- 
piece 

P' P/ — exit pupil of objec 
tive 

P" p, " = exit pupil of com 
plete microscope 
D I) — di iphragm of field 
of view 
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To obt&m the magnification of the complete microscope ue must 
combmc tlie objective magmhuition M with the action of the cyt 
piece If wc replace y* m ixjuatKjn (|) by the value given by (3), we 
obtain 

tan w'Vv - A//| 1//2 V, (5) 

the magnification of the complete microscope The magnification 
thcKfurc equals the power of the joint system 
The niagnihcation is also expressed as the latio of the apparent size 
of the object observed through the microscope to the apparent size 
of the object seen with the naked eye As the conventional distance 
for clear vision with naked eye is 10 m , it results fiom lig i that 
the apparent size is tan w — yjl If this value of y be inserted m 
equation (^), we obtain the magnification number of the eompound 
microseope — 

N - tan w 7 tan w - A////// — V/ (6) 

The magnification number increases then with tiie optical tube length 
and with the diminution of the focal lengths of objectiv e and eyepiece 
\s with the simple microscope, different observe is see ditfcrcntly 
in the same compound microscope and hence the magnification 
varies with the power of accommodation 

The image produced by a nucroscopc formed of two positive 
systems (fig 13) is mveited, the objective JLq tracing from the object 
OOi a real mverbd image O'O j, and the eyepiece L2L8 maintaining 
this arrangement hor many purposes it is immaterial whether 
the image is inverted or upright, but m some eases an upiight image 
lightens the woik, or may be indispensable 

rhe simplest microscope which produces an upright image has a 


negative lens as eyepiece 



Fig 14 — Hay trans- 
mission m compound 
microscope with a nega- 
tive eyepiece, 

Lj — weak achromatic ob- 
jtetu e 

L.^ ^ negative eyepiece 
Fj, F/ S3 object- and im- 
age-side foci of objec- 
tive 

h , F/ ™ object and im- 
age-side foci of eye- 
piece;. 

PTi' — exit pupil of ob 
lective 

P'T/ virtual image of 
PjPj' «= exit pupil of 


exit 

complete microscope 
ol the microseope is m general veiy trifling 


\s shown in lig 14, the real image 
formed by the objective must fall on 
the object side focal plane ol the eye- 
piece where a normal eye without 
ar( ommodation c in observe it But as 
the object side focus F^ lies behind the 
c\ epiece, the n al image is not produced, 
but the converging jpenals from the 
objtctiv^e are changed by the eyepiece in- 
to jiaralk Is and the point Oj in the top 
of the obj( ct y appears at the top to 
the eye, t e the image is upright 

I he erection of inverted images by 
prisms, which w is applied to the simple 
telescope by Porro, and to the binocular 
(1/ T> ) by A A Boulanger was employed 
by K Bra tusc heck in the G reenough 
double microscope , these inverting 
prisms permit a convenient adaptation 
of the instrument to the interpupiU iry 
distance of the observe r Double 
microscopes, which produce a correct 
impression of the solidity of the object, 
must project upright images The 
terres trial eyepiece (see Ielescope), 
which likewise ensures an upright image, 
but which involves an inconvenient 
lengthening, has also been employed in 
the binocular microscope 

Regulation of the Ravs — Weak and 
medium microscojie objectives work 
like photographic objectives in epi- 
stopK or diaseopic projection in 
the microscope, however, the projected 
image is not intercepted on a screen, but 
a real image m air is formed This 
must he in the front focal plane of the 
eyepiece if wt retain the supposition 
that it IS to be viewed by a noimal 
e}ewit]i passive accommodation The 
plane in the object conjugate to the 
focal plane of tht eyepiece is the plane 
focused for an<l all points in it arc 
sharply portrayed (a perfect objective 
being assumed) Object points lying out 
ol tht focal plane on the other hand, are 
projected as circles of confusion on the 
plane focused for, the centre of the 
entrance pupil being the centre of pro 
jection and the circles of confusion con- 
stituting, VMth the points of the focal 
plane, the object side imago As the 
pencils used in the representations are of 
wide aperture on the object side, only 
such points as arc proportionately very 
near the focal plane can produce such 
small dispersion circles or the plane 
foensed for, that they, so far as the 
objective- and eycpiece-magnification 
permit, appear as points to the eye 
It followed that the depth of definition 
\s it IS entirely a 


function of the aperture and the magnification, it can lx; mcrc'ibcd 
by diminishing the entrance pupil, the magnification roiriainmg 
unchanged A dimmution of the aperture, however, would 
mjure a very much more important property, viz the lesolving 
power (see below) With powerful systems, obji ct-points lying 
quite near the plane focused for would be represented by such 
large dispersion circles that practically only the points l>ing in one 
plane apjiear simultaneously sharp, and it is only by v trying the 
focus that the object-points lying 11 other planes can be observed 
Ihc position of the diaphragm Iiinitmg the pencils procceumg 
from the object p unts is not constant m tlie compound nucroscopc 
In all microscopes thf rays arc limited, not in the eyepiece, but m the 
objective, or btfoie the objective when using a condenser If th( 
pencils are limited in the objective, tlic restriction of fhe j)eneil 
proceeding from the object point is efft cted by either the front lens 
itself, bv the boundary of a lens lying be hind, by a real diaphragm 
placed between or behind the objective, or by a diaphragm image 
1 he centre of the entrance pupil is the point of intersection of the 
principal rays and it is therefore determinative foi the perspective 
representation on the plane focused for In fig 15 the centre of the 
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Fig 15 — Eiitocentric transmission through a microscope 
objective 

E — plane focused for, O/ O2* ~ projections of OjO on E, Z = 
centre of projection, P =- a virtual image of real diaphiagm 

P'P/ with rcjgard to the preceding part of the objective is the 
entrance pupil 

entrance pupil hes behind the focal plane, and consequently nearer 
objects appear larger, and firther objects smaller ( entoccntric 
ti insmission, sec below) If a diaphragm lying in the back focal 
jilane of the objective forms the exit pupil for the objective, as m 
figs 13 and 14 so that its image, tlic entrance pupil, lies at infinity, 
all the principal rays m the object space arc parallel to the axis, 
and we have on the obiect-side “ telccentnc transmission Ihc 
size of the tmufio on the focal plane is always equal to its actual size, 
and IS independent of the distance of the object from the plane focuseil 
for 1 his representation acquires a speci il importance it the object be 
micrometncally measured, for an inaccuracy m focusing does not 
involve an alteration of the size of the image To ensure the tcle- 
centrictr insmission, the diaphragm in the back focus of the objective 
may be replaced by a diaphragm m the front focal plane of the 
condenser, supposing that uniformly illuminated objects are being 
dealt with for in this case all the principal rays in the object space 
are transmitted parallel to the axis 

With uniformly illuminated objects it may liappcn that the pencil 
m the objcct-spacc may be limited before passing the object, 
either through the size of the source of light employed or through 
a diaphragm connected with the illuminating system In fig 16 



Fig It) — Hypercentnc transmission m a microscope 
objective 

E Oj*, O* and Z as in fig 15 PPj is the (ntrince pupil 

the intersection of the principal rays hes m front of the object, and 
consequently objects in front of the plane focu ed for will be 
projected on E magnified and the objects lying behind it 
diminished ( ‘ hypercentnc ” transmission) It produces a perspec- 
tive representation entirely opposed to ordinary vision As objects 
lying near us appear smaller in the case of hypercentnc trans- 
mi«-sion than tliosc lying farther from us, we receive a false 
impression of the spatial arrangement of the object 

Whether the entrance pupil be before or behind the object, in 
general its position is such that it lies not too near the object, so that 
the princijial rays will have m the object space only trifling mclma- 
tions towards one another or are stnctly parallel This is specially 
important, for otherwise pencils from points placed somewhat later 
ally to the axis arrive with diminished aperture at the image 
We see from fig 13 that the objective’s exit pupil P’P/ is 
portrayed by the positive eyepiece, the image P"P/' limits the pencils 
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proceeding from the eyepiece This image is then the exit 

pupil of the combined system, and consequently the image of the 
entrance pupil of the combined system As the exit pupil P'P,' foi 
the objective hes before the fiont focus of the eyepiece, gencially 
at some distance and near the objective, the eyepiece projects a real 
image from it behind its image-sidc focus, so that it tins point is 
accessible it is the exit pupil P^P/' If, ^ ^ m the object space the 
objcetivt has tclcccntnc transmission^ the exit pupil mu«t coincide 
with the back fot al piano of the combined system, and it always lies 
behind the imrge side focus of the eyepiece The exit pupil often 
called Ramsden s circle, is thus accessible to the observer, who by 
huid- and eye- movements may survey the whole field 

We can now undcistand the ri> transmission in tlic compound 
microscope, shown ui fig 13 Points of a small object (eoinpaicd 
\Mth the focus of the objective) send to the objective widt pencils 
The diaphragm limitmg them, 1 e the entianee pupil is placed so 
that the principal rays are either parallel or slightly inclined The 
penc ils producing the n al image are \ cry much more acute, and 
their inclination IS the smaller the stronger the magnification The 
ey^. piece, which by means of narrow pencils represents the relatively 
large real image at infinity, transmits from all points of this real 
image parallel pencils, w hereby the inclination of the principal rays 
becomes further mcreased the point of intersection xe the centre 
of the exit pujnl, is accessible to the eye of the observer In tht 
ease of the negative eyepiece, on the other hand, the divergence of 
the principal rays through the eye puce is also further augmented, 
but their point of intersection is not accessible to the eye This 
property shows the superiority of the collective eyepiece over the 
dispersive 

ihc ncrease of the inclination of the principal rays, which arises 
with the micros{opc, influences the perception of the rclie^f of the 
object In cntocentric transmission this jihenomenon appears m 
general as in the case of the contemplation of perspective re presen 
tations at i too short distance the objtcts appeanng flattened 
Although in the case of the spatial comprehension of a perspective 
representation experience plays a largo part in observing through 
a microscope it docs not count, or only a litth , for the object is 
presumably quite unknown In tcleccntur and hypercentnc 
tiansmission vve obtnn a false conc( ption of the s[)atial arrangement 
of the objects 01 their detiils, in these cases one focuses by turns 
on the different details and so obtains in appioximate idea of 
thiir spatial irrangcment 

While the linulmg of the pencil is almost iluays cflcctcd by the 
objective, the limiting of the field ol view is effected by tht tyc jnect, 
and indeed it is earned out by a reil diaphragm DD arranged in the 
plane of the real image O'O/ (fig 13) projected from the objective 
I he entrance \vindo\\ is then the real im ige of this diaphr igni j'jro 
jeeted by the objective in the suiface conjugate to the plane locuscd 
for, and the exit window is the image projected by the eyepiece this 
happens with the image of the objecl lying at infinity The result 
must be that the field of view exhibits a sharp border Tn the 
case of the dispersive eyepiece, on the contrary, no sharply limited 
field can arise, but vignetting must occur 

lllumxnaiion — The dependene e of the clearness of the image 
on the ajierture of the s>stem, i e on the angular aperture of 
the image-producing pencil, holds for all instruments 

The brightnesses of image points in a median section of the pencil 
are proportion U to the aperture of the lens supposing that the rays 
arc completely reiinite.(l This is v did so long as tht pencil is m 
air, but if on the other hand the pencil pisses from air through a 
plane surface into an optically denser medium eg water or glass 
the pencil becomes more acute and the aperture smaller But since 
no rays are lost m this tr insmission (apart from the slight loss due 
to reflection) the brightness of the image point in the water is is 
large as that in air although the apertures have become less 1 ig 
17 shows a pencil in air A dispersing in water W from the semi- 
aperture tq or a pencil in walci dispersing in air from the semi- 
aperture W2 value of the clearness in air be taken as sin iq 

then by the law of refraction N — sin Wj/sm Wo the value for the ^ 
cle irness m water is N sm iq This rule is general The value of the 
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clearness of an image-point in a median section is the sine of the 
semi aperture of the pencil multiplied with the refractive index of 
the medium 

An illustration of this prmciple is the immersion experiment A 
view taken under water from the point O (fig i8) sees not only the 
whole horizon, but also a part of the bed of the sea The whole 
field of view in air of 180® is compressed to one of 97 5® in water 
Ihe rays from O which have a greater mehnation to the vertical 


than ^8 75° cannot come out into the air but arc totallv 
reflected If pencils proceed from mtcha ol high optical densuv 
to media of low density and have a semi apertuie greater than the 
critical angle, total lellection oeeuis, in siieh cases no plane surface 
can be employed hence front lenses have small radii of curvature 
m order to permit the wide pencils to reach the air (see fig 19 in 
which P IS the preparation O the object point in it 1) Hie cover 
slip I the immersing fluid and L the front lens) 

Ihe function n sin w — A lor the microscope, has been called by 
Abbe the numerical aperture Jn drv s^'^tcnis only the muc of the 
scmi-apcrture is concerned, in immersion svstems it is the j product 
of the lefi active index of the unmcision liquid and the sme of the* 
object side semi aperture In the c isc ol the brightness of laigc 
objects obviously the whole pencil is involved and lunce the cieai 
nc'-s 1 the stjiiaios of thesL \ aluts i c sin- 7 or in- u \s the sc mi 
aperture of i pencil proceeding from in object pc ml cannot ' \eccel 
90“ the niinieiical aperture ol a dry s\ stem cannot tie greater than i 
On the other hand in iinmcision sv sterns the numerical nptrture 
can almost amount to the rtlractive index fear \ sin u ^ n 

Diy svstems ol c) 98 numerical apei tuu s itcr immeisiun (>/ —1 ^3) 
fiom \ - I -3 oil immersion (« 1 51) from A — i 40 and even 
a bromnaphth ilcne immersions (n - 1^5) from A - i aie 

available In immersion systems of suth eonsulcrable ip rtuie 
no medium of smaller refractive index than the immersion liquid 
may be placed between the surf ice of the front lens and the object 
IS otherwise total reflection would occur This is especially in- 
convenient in the c ise of the a bromnaphtlialcne immersion \s 
the embedding and immersing liquids must have equal refractive 
indexes, one must use o broinnaphthalene for embedding, bnt 
this subst ince dcstiQ) s organic preparations so that one can employ 
this immersion system only for examining inorganic materials e g 
fine diatoms 

In immeision s^stims a very much greater aggregate of rays is 
used in the representation than is possible m dry-systems In 
addition to a considerable inciease in brightness the losses due to 
reflection a^c avoided, losses winch arise in passing to the back 
suiface of the eo\ er lip and to the front surface of the front Jens 

Ihe Physicat Iheory 

Jn ordei to fully undcistand the representation in the micro- 
scope, the process must be investigated according to the wave- 
theory, espetmlly in considering the representation of objects 
or object details having nearly the size of a wa\ e-lengih The 
rectilinear rays, which we have considered above, but which 
have no leal existence, are nothing but the paths in which the 
light weaves arc transmitted According to Huygens’s pnne iple 
(see Diffraction) each aether paiticle, set vibrating by an 
incident wave, (an itself act as a new centre pf excitement, 
emitting t spherical wave, and similarly each particle on this 
wave Itself produces wave systems All systems which are 
emitted from a single souice can by a suitable optical device be 
directed that they simultaneously infiuence one and the same 
aether particle According to the phase of the vibrations at 
this common point, the waves mutually strengthen or weaken 
their action, and there arises greater cleainess cir obscurity 
This phenomenon is c allc d interference (qv) E Abbe applied 
the Fiaunhofer diffraction phenomeni to the explanation of 
the representation in the microscope of uniformly illuminated 
objec ts 

If a giating is placed as object be foie the microscope objective 
Abbe showed thit in the image theie is mteimittent clear and dark 
banding only if at least two consecutive dilli action spectra enter 
into the objective and contiibiite towards the image If the illumi 
nating pencil is paialkl to the axis of the microscope objective 
the illumination is said to be direct If m this case the apertuie 
of the objective be so small of the diffi action spectra he so far from 
each othei th it only the pc;ncil parallel to the axis i e the spectrum 
of zero order can l>e admitted no tiace is generally found of the 
image of the grating II in iddition to the principal maximum 
the maximum of 1st order is admitted the banding is distinctly 
seen although the image does not yet accurately resemble tlic 
object ihe resemblance is gi eater the more diifraction spectra 
enteC' ihe objective 1 rotn the Fraunhofer formula 8 =« A/n sin u one 
ean immediately deduce the limit to the diffraction constant 8, so 
that the banding by an objective of hxed numerical apertiye can 
lie perceived The value n sin u equals the numerical aperture A, 
where n is the refi active index of the immersion-liquid and u is the 
semi fiperture on the object-side tor microscopy the Fraunhofer 
formula is best written 8 - A/A This expresses 8 as the resolving 
power in the case of direct lighting All details of the object so 
resolved are pierceived if two dillraction maxima can be passed 
through the objective so that the character of the object is seen m 
the image ev cn if an exact resemblance has not yet been attameeJ 

The 1 raunhofer diffraction phenomena, which take place in the 
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back focal plane of the objective can be conveniently seen with 
the naked eye by removing the eyepiece and looking into the tube 
or better by focusing a weak auxiliary microscope on the back focal 
plane of the objective If one has, e g in the case of a grating 
telocentric transmission on the object side and in the front focal 
plane of the illuminating system a small circular aperture is arranged, 
then by the help of the auxiliary microscope one sees in the middle 
of the back focal plane the round white image O (fig 20) and to the 
right and left the diffraction spectra, the images of different colouis 
partially overlapping If a resolvable grating is considered, the 
diffraction phenomenon has the appearance shown m fig 21 

It IS possible to almost double tne resolving power as in the case 
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of direct lighting so that a banding of double the fineness can be 
perceived by inclining the illuminating pencil to the axis, this 
IS controlled by moving the diaphragm laterally If the obliquity 
of illununation be so great that the pnncipil maximum passes 
through the outermost edge of the objective while a spectrum of 
1st order passes the opposite edge so that in the back focal plane 
the diffraction phenomenon shown in fig 22 aiises banding is still 
to be seen Inc resolution in the cisc of oblique illumination is 
given by the formula 8 — A/2 A 

Reverting to fig 13 we suppose that a difli acting particle of such 
fineness is pi iced at () that the dilTractcd pencils of the ist ordci 
make an angle w with the axis, the principal maximum of thi 
Priunhoferditfracbon phenomena lies in and the two diffraction 
maxima of the 1st order in P' ind 1 ^ ^ The waves proceeding fiom 
this point arc united in the point O Suppose that a well corrected 
objective IS employed Ihc ima'^e O' of the point O is then the 
interference effect of all wave proceeding from the exit pupil of 
the objective PiP/ 

Abbe showed that for the production of an image the dif/i action 
maxima must lie within the exit pupil of the objective Jn the 
silvering of a glass plate lines ire ruled as shown in fig 23 one set 
traversing the field while the intermediate set extends only half way 
across If this object be vitwexl b> the objective so that at least 
the diifraction spectra of 1st ordci pass the finci divisions then the 
corresponding ditfraction phenomenon in the bick foeil plane of 
the objective has the appearance shown in li" 21 while the dilTiac 
tion figure corresponding to the coarser riding appears hs ^iven in 
fig 20 If one cuts out by a diaphragm in the l-iack focal plane of the 
objective all diffraction spectra except the principal maximum one 
sees in the image a field divided into two halves which show with 
diilcnnt clearness but no banding 13 y choosing a somewhil 
broader diaphragm so that the spectra of ist oidci can pass the 
larger division theie arises in the one half of the field of view tlir 
imago of the larger division the other half l>cing eh ir vvithoiil an> 
such structure By using a >et wider diiphragm which admits 
the speetta of 2nd order of the larger division and also the spectra 
of ist order of the fine division an image is obtained which is similar' 
to the object t f it shows bands one half a division double as fine as 
on the other If now the spectrum of ist order of the laiger division 
be cut out from the diffraction figure as is shown in fig 24 an image 
IS obtained which over the whole field shows a similar division 
(fig 25) although in the one half of the object the repiesented 
banding does not occur Still more stnkingly is this phenomenon 
shown by Abbe’s diffraction plate (fig 2(y) This is a so-called cross 
grating formed by two pciptndicular gratings Through a suitable 
diaphragm m the back focal plane, banding can easily be produced 
in tn^ image wluch contains neither the vertical nor the horizontal 
lines of the two gratings but theie exist streaks whose direction 
halves the angle under which the two gratings intersect (fig 27I 
There can thus be shown structures which are not present in the 
object Colonel Dr Woodward of the United States army showed 
that interference effects appear to^ produce details in the image 
wluch do not exist m the ooject For example two to five rows of 
globules were produced and photographed lietween the bnstles 
of mosquito wings by using oblique illumination In observing j 
With strong systems it is therefore necessarv cautiously to distinguish ] 


between spectral and real marks To determine the utility of an 
objective tor resolving fine details, one experiments with definite 
objects which are usually employed simultaneously for examining 
Its other properties Most important are the fine structures of 
diatoms such as Sunrella gemma and Amphtpleura pelluctda or 
artificial fine divisions as in a Nobert’s grating The examination 
of the objectives can only be attempted when the different faults of 
the objective are known 

If microscopic preparations are observed by diffused daylight 
or bv the more or less white hght of the usual ailificial sources then 
an objective of fixed numerical aperture will only represent details 
of a definite fineness All smaller details are not portrayed Ihe 
I launhofer formula permits the determination of the most useful 
magnification of such an objective in order to utilize its full resolving 
power 

As we saw above the apparent size of a detail of an object must 
be greater Ihnn the angular range of vision t e 1' Therefore we 
can assume that a detail which appears under an angle of 2' can 
be suiely perceived Supposing, however there is oblique illumina 
tion then foiraula (5) can always be applied to determine the 
magnifying power attainable with at least one objective B\ 
substituting y the size of the object for d, the smallest value which 
a single object can have in order to be analysed, and the angle w' by 
2', we obtain the magnifying ]>ower and the magnification number 
tin w'Jd — 2 A tan 27A, Nj = 2 A/ tau 2 /A, 

wheie / equals the sight lange of lo 111 

Even if the details can be recognized with an apparent magnific i 
tion of 2' the observation may still be inconvenient Phis may be 
iinpiovecl when the magnification is o increased that the angle 
under which the object when still just recognizable is raised to 4' 
Ihe magnification and magnifying number which arc most necessary 
for a microscope with an objective of a given apcituie can then be 
calculated from the formulae 

V4 ~ 2A tan 47 a, N4 - 2AI tan 4 /a 
I f o 55 fi IS assumed for daylight observation then according to 
Abbe {fenirn Roy Soc 1882 p 463) we h ivc the following table for 
the hmit‘ of the magnification numbers for various microscope 
objectives = o 001 mm — 


n sin i 

(1 in fi 

N2 


0 10 

2 75 

53 

106 

0 

0 92 

159 

317 

0 Oo 

0 46 

317 

b35 

0 90 

0 31 

476 

952 

I 20 

0 23 

^>15 

1270 

i 40 

0 19 

741 

1481 

1 60 

0 17 

847 

169-5 


From thia it can be seen that, as \ iiile quite slight magnifications 
suffice to bung all representable details into observation If the 
magnification is below the givtn numbers, the details can eitlici 
not be seen at all, or only very indistinctly, if, on the contrary, the 
given magnification is increased, there will still be no more details 
visible Ihc table shows at the simc time the great superiorit> 
of the immersion system over the dry system with reference to the 
resolving power With the best irnmersion-systcin having a 
numeiical aperture 01 i 0, details of the size o 17 /x can be lesolvcd, 

I while the theoretical maximum of the resolving power is o 1O7 /j,, so 
! that the theoretical m iximum has almost been icachcd m piacticc 
Still smaller particles cannot be poilra>ed by using oidinai> day- 
1 light 

In order to increase the ri solving power, A Kohler {Aeif f 
! Mihros f 1004, 21, pp 120 273) suggested cmjsloying ullia violet 
1 light of a wavelength 275)u/x, he thus incrca cd the icsolving 
I jx>wer to about double that which is reached with day-light, 
of which the mean wavehngth is 530 (xfi I ight of such short 
wave length is, howevti, not visible, and thcieforc a photo 
graphic plate must be cmplo>cd Since glass does not transmit 
the ultn Molet light, quartz is used, but such Icnsts can onl} 
be spheric illy coi reeled and not chromatically loi this reason 
the objeetiv< s have been called monochiomats, as they have only 
been corrected for light of one wave length Eurthcr the different 
tr inspan ncies of the cells for the ultra-violet rays rend( r it unneces- 
sary to d>(. the prcj^irations Glyccnn is chiefly used as immer 
Sion fluid M V Rohr's monochromats are constructed with 
apertures up to i 25 Ihc smallest resolving detiil with oblique 
lighting IS 8 — A/2A, where A 275 y.fi As the microscopist 
usually estimates the rcsoh mg power according lo the aperture with 
ordinary day hght Kohler introduced the relitivc resolving power " 
for ultra violet light The power of the micioscopc is thus repre- 
sented by presupposing day light with a wave length of 550 fxfi 
1 hen the denominator of the fraction, the numerical aperture, must 
be correspondingly increased, in order to ascertain the real resohang 
power In this way a rnmiochromat for glycenn of a numerical 
aperture i 25 gives a relative numerical apeiture of 2 50 

If the magnification be greater than the resolving powder demands, 
the observation is not onlv needlessly made more difficult, but the 
entrance pupil is diminished, and with it a very considerable decrease 
of clearness, for with an objective of a certain aperture the size of 
the exit pupil depends upon the magnification The diameter of 
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the exit pupil of the microscope is about o 04 m with the luagnihca- 
tion Ng, and about o 02 m with the magmlication Moreover 
with such exceptionally narrow pencils shadows are formed on the 
retina of the observer s eye, from vhe irregularities in the eye itself 
These disturbances are called ‘ entoptical phenomena ' From the 
section Regulation of the Rays (above) it is seen that the resolving 
power IS opposed to the depth of definition, which is measured by 
the reciprocal of the numerical aperture, i/A 

Dark-field Illumination - It is sometimes desirable to make 
minutest objects m a preparation specially visible Ihis can 
be done by cutting off the chief maximum and using only the 
diffracted spectra for producing the image 

At least two successive diffraction maxima must be admitted 
through the objective for there to be any image of the obicets 
With this device these particles appear bright against a dark back 
ground, and can be easily seen 1 he cutting off of the chief maximum 
can be effected by a suitable diajihragm in the back focal plane of 
tlie objective But, owing to the various partial reflections which 
the illuminating cone of rays undergoes when trav< ismg the surfaces 
of the lenses, a portion of the light comes again into the preparation 
and into the eye of the observer, thus veiling the image This 
defect can be avoided (after Abbe) if a small central portion of the 
back suiface of tlie front lens be ground away and blickened, this 
portion should exactly catch the direct cone of rays, whilst the edges 
of the lens let the deflected cone of rays pass through (fig 28) 
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The large loss of light, which is caused in dnrk field illumination 
by thn rutting 01 1 of the direct cone of rays, must be compensated 
by employing exeeptionallv strong sources By dark field illumina- 
tion it is tvtn possible to make such small details of objects ptr 
ceptible as irc below the limits of the le solving power It is a 
similar phenomenon to that whieh arises when a ray of sunlight falls 
into a darkened room fhe extremely sm dl particles of dust 
(motes in a sunbeam) m the ravs are mrdc perceptible by the dif 
fraeled light, whilst by ordmaiy illummition they are invisible 
The same observation can be maelc with the cone of riys of a 
rcfl< ctor, and in the same way the fine ram drops upon a daik back 
ground and the fixed stars in the sky become visible It is not 
possible to lecognize the exact form of the minute objects because 
their apparent size is much too small only their presence is observ- 
able In addition, the particles can only be recognized as separatt 
objects if their apparent distance from one another is greater than 
the angulir definition of sight 

UUramtcroscopy -This method of illumination has been used by 
H Siedcntopf m his ultramieroscope The image consists of a 
diffraction disk from whose form and size certain conclusions may 
be drawn as to the size and form of the object It is impossible 
to get a leprescntation as from an object Very finelv divided 
sub-microscopic particles in liquids or m transparent sohds cart be 
examined and the metliod has proved exceptionally valuable in 
the investigation of colloidal solutions 

Siedcntopf employed tw'O illuminating arrangements With the 
orthogonal arrangement for illuminating and observing the beam 


of light traverses an extremely lint slit thiough a well corrected 
sy stem, whose optic axis is per})cndicular to the axis of the micro 
scope, the system rei luces the dimtnsions of the beam to about 
2 to 4 /i m the focal plane of the objective lor the microscopic 
observation it is the same as if a thin section of a thickness of 2 to 4 fi 
had been shown In this optical way it is possibk to show thui 
‘^cclions even in liquid ])reparations The inconvenu nee of ortho 
gonal illumination, which cvrtunly gives better results is ivoided 
in the coaxial apparatus Caic must here be taken, by using 
suitable dark fitla screens, that no diicct rays enter the obseiving 
system The only sources of light aic sunlight or the electric aie 
I he limit at which sub-mieroseopic particles are made visible in- 
dependent upon the specific intensity of the source of light Witli 
sunlight particles can ik made visible to a size of about o 004 >1 
Production of the Image — \s shown in 1 i*ns and ABFRR\noN 
for reproduction through i single lens with spherical surfaces, a com 
bination of the rays is only possible for an txtuniely small angulii 
iperturc The iberrations, Doth spherical and chromatic, mere ist 
veiy rajudly with the aperture If it were not possible to lecombim 
in one image jioint the ray^- leaving the objective and derived from 
one object jioint, 1 e to eliminate the sjihtncal and chromitic abei 
rations, th( large angular aperture of the objective, which is 
necessary for its resolving peiwer, would be valueless Owing to 
these aberrations the fine slrncturc w hieh m eonseejuenee ot the large 
aperture could be resolved, could not be perceived In other words 
i suffieicntly good and distinct image as the resolving power permits 
cannot be arrived at, until the elimination or a sufficient diminution 
of the spheric il and chromatic abcnations has been brought about 
The objective and eyepiece have such different functions that 
as a rule it is not possible to correct the aberrations of one system 
by those of the other Such a compensation is only possible for 
one single defect, as we shaE see hter The demaneis made upon 
the eyepiece, whicn has to represent a relatively lirge field by 
narrow cones of rays are not very considerable It is therefore 
not very dilficult to produce a usable eyepiece On the other hand, 
the correctiem of the objective presents many difficulties 

We will now examine the conditions which must be fulfilled bv 
an objective and then how far these conditions have been realized 
Consider the aberrations which may arise from the representation 
by a system of wide jmerturc with monochromatic light, 1 e the 
spherical aberrations The rays emitted fiom an axial object-pomt 
are not combined into one im igc-pomt by an ordinary biconvex lens 
of fixed aperture, but the central rays come to a more distant focus 
than the outer rays The so calleel ' caustic ” occupies a definite 
position in the image-space The spheneal aberrations, however, 
ean be overcome, or at least so diminished that they are quite 
hirmless b> forming appropriate combinations of lenses 

The abcintion of rays in which the outer rays inleisect the ixis 
at a shorlet di‘^tancc than the central rays is known as under 
correctiem" Ihe revirse is known as over correction " Bv 
selecting the radii of the surfaces and the kind of glass the under- or 
over correction can be regulated Thus it is possible to correct a 
S5st(m by combining a convex and a concav^c lens if both have 
abcnations ot the same amount but ot opposite signs In this case 
the power of ll)c crown lens must piti>ond( rate so that the result- 
ing lens is of the sime sign, but of a little less powci Correction 
of the spherical aberration in strong systems with very large aperture 
cm not be brought about by means of a single combination of two 
lenses but several partnl systems ire necessary Further, under 
corrected y stems must be combined with over-corrected ones 
Another way of correcting this system is to alter the distances If 
by these methods, a point in the optu axis has been freed from 
aberration, it tlocs not follow that a point situ ited only a very small 
distance from the optic axis c in also be represented without spherical 
abeirition The re jircsentation free from aberration, of a «-mall 
surface clement, is only possible, as Abbe has shown, if the 
objective simultaneously nilfils the ‘ sme condition," t e if the 
ratio of the sme of the aperlnu n on the object side to the sine of 
the coi responding aperture id on the image side is constant, t c if 
fi sm «/sm id =- C, m which C is a constant The sme condition 
IS m contiast to the tangent condition, which must be regarded 
as the point by point lepresentation of the whole object space in 
the imige sjiaee (sec Lfns), and according therefore the equation 
n tin i//tan n C must exist These two conditions are only com 
patiblc wdicn the representation is made with quite narrow pencils, 
and where the apeitures an so small that the sines ind tangents 
arc of al>out the same value 

Very large apertures occur m strong microscope objectives and 
hence the two conditions are not compatible The sine-condition 
IS however the most important as far as the microscopic representa 
tion IS concerned bee luse it must be possible to represent a surface 
element through the objective by wide cones of rays The removal of 
tht spherical aberration and the sine condition can be accomplished 
only for two conjugate points A well-corrected microscope objectiv e 
with a wide aperture therefore can only represent free from aberra- 
tions one object element situated on a definite spot on the axis 
As soon as the object is moved a short distance away from this 
spot the representation is quite useless Hence the importance 
of observing the length of the tube in strong systems If the 
sine condition is not fulfilled but the spherical aberrations in the 
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axis ha^e been lemoved, then the image shown in fig 29 lesults 
The cones of rays issuing from a point situated onlv a liUk to the 



Fig 29 — The lens is spherically corrected for OO', but the sine 
condition is not fulfilled Hence the dilfcrent mjgnihcations of a 
point Oj beyond the axis 

side which traverse dilferont zones of the objective have a 
different magnification Ihe sme condition can therefore also 
IjKj understood as follows that all objective zones must have 
the same magnification for the plane-clement 

According to Abbe a system 
can only be regarded as aplanatic 
if it IS spherically corrected for not 
only one axial point, but when 
it also fulfils the sine condition 
and thus magnifies equally in ill 
zones a surface-element situated 
vertically on the axis at this 
point 

A second method of correcting 
the spherical abci ration depends 
on the notion of aplanatic points 
If there are two transparent 
substances sepaiatcd from one 
another by a spherical surface 
then there arc two points on the axis where they can be reproduced 
free from error by monochromatic hght and these aie called 
aplanatic points The first is the centre of the sphcic \11 rays 
issuing from this point pass unrefracted thiough the dividmg surface, 
its image point coinades with it Jiesides this there is a second point 
on the axis, from which all issuing rays are so lefracted at the suiface 
of the sphere that after the refraction they appear to originate 
from one point — the image pomt (see fig 30) With this, the object- 
point O, and consequently the image point O' also will l>e at a 
uite definite distance from tlie centre If however the object point 
ocs not he m the medium with the index n but before it and the 
medium is for example, like a front lens still limited by a plane 
surface just in front of which is the object point then in traversing 
the plane surface spherical aberrations of the undei -corrected type 
again arise, and must be removed By homogeneous immersion 
the object pomt can leadily be reduced to an aplanatic pomt By 
experiment Abbe proved that old good microscope objectives 
which by mere testing had become so corrected that they produced 
usable images were not only free from spheiical aberrations but 
also fulfilled the suit condition, and were theiefore really aplanatic 
systems 

Ihe second aberration which must be removed from nucroscopc 
objectives are the chromatic To dimmish these a collective lens 
of crown glass is combined with a dispersing lens of flint, in such a 
system the red and the blue rays mtersect at a jxnnt (see Aulkha 
noN) In systems employed for visual observation (to which class 
the nucroscope belongs) the red and blue rays which include the 
physiologic Uly most active part of the spectrum are combined, 
but rays other than the two selected aie nut united in one point 
The transverse sections of these cones ot ravs diverge more or less 
from the transverse section of the chosen blue and red cones and 
produc( a secondary spectrum in the image and the images still 
appear to have a slightly coloured edge mostly greenish yellow or 
purple, in other words a chromatic dilfcrence of the spherical 
aberrations arises (see fig 31) I his refers to systems with small 
apertures but still more so to systems with large ones, chiomatic 
aberrations are exceptionally increased by large apertures 

The new glasses produced at Schott’s glass works Jem jxissessed 
m part optical qualities which dilfered considerably from those 
of the older kinds of glass In the old crown and flint glass a high 



Fig 31 — Showing a system with chromatic difference of spherical 
aberration O" — image of O fdr red hght. O'" for blue The 
system is under-corrected for red, and over corrected for blue rays 

rtfractive index was always connected with a strong dispersion 
and the reverse Schott succeeded however in producing glasses 
which with a comparatively low refraction have a high dispersion, 


and with a high refraction a low dispersion By using these glasses 
and cmplo>mg minerals w ith special optical pioperties it is possible 
to correct objectives so that three colours can be combined leaving 
onlv a quite slight tertian sjiectium and removing the sphencad 
aberration for two colours Abbe called such systems ' apochro- 
mats (mod apochiomats often hive as many as twelve lenses, 
whilst systems 0} simpler constiuction arc only achromatic and are 
thcuteire called aehromats 

Lven m apochroinats it is not possible to entirely remove the 
chromatic dilferencc of magnification ? e the images produced by 
the red ra>s are somewhat smaller than the images produced by 
the blue A white object is leprcscntcd with blue streaks and 
i black ont with red streaks This abciration can, however, be 
siiccessfullv controlled by a suitable eyepiece (sec below) 

A further abcnation which can only be overcome with difficulty 
and even then only pwirtially is the curvature of the field t e the 
points Situated in the middle and at the edge of the plane object 
can not be seen cleailv at the same focusing 

HiUoncal Development — The fiist real improvement m the 
microscope objective dates from 1830 when V and C Chevalier, 
at first after the designs of Selligue, produced objectives, con- 
sisting of several achromatic systems arranged one above the 
other The systems could be used sep irately or in any com- 
bination A sec ond method for diminishing the spheric al 
abei ration was to alter the distances of the single systems, a 
method still used Selligue had no particular compiehension 
of the problem, for his achromatic single systems were simply 
telescope objectives corrected for an infinitely distant point, and 
were placed so that the same surface was turned towards the 
object in the microscope objective as in the telescope objective, 
although contiary to the telescope, the distance of the object 
in the microscope objective is small in proportion to the distance 
of the image It w oiild have been more correct to have employ ed 
these objectives in a reverse position 

These circumst incts were considered by Cbevxlier ind lister 
Lister showed that a combination of lenses c in be achromatic for 
onlv’^ two points on the ixis and therefore that the single systems 
must be so arranged that the aplanatic (virtual) imave point O' 
(hg 32) of the first system coincides with the object point of the 
next system This system will 
always be aplanatic Ihesc ob- 
jectives permitted a much larger 
apeiture than i simple achromatic 
system Although such systems 
have been made recently for speei il 
purposes thi^ construction was 
abandoned and a more complex 
one adopted which also made the 
production of better objectives 
possible this IS the principle of the 
compensation ot the abci rations 
profluced in the ditfercnt paits of 
the objective Even Listci who 
proceeded on quite different lines 
hinted at the possibility of such a 
compensition This method makes it specially possible to 
oveicomt the chromatic and spheiical aberrations of higher 
ordeis and to fulfil the sine condition and the chief meiit of 
this improvement belongs to Amici lie had recognized that 
the good operation of a micioscope objective depended essentially 
upon the size of the apcituic and he therefore cndcavouied to 
produce systems with wide aperture and good correction He used 
chiefly a highly cuived piano convex fiont lens which has since 
always been employed insiiong systems Even if the object point 
oil the axis cannot be reproduced quite free from aberration through 
such a lens because aberrations of the type of an under correction 
have been produced by the first plane outer limiting surface yet 
the defects with the strong refiaction are relatively small and can 
be wtU compensated by other system'^ Amici chiefly employed 
cemented purs of lenses consistmg of a plano-convex flint lens and 
a biconvex crown lens (fig 33) and constructed objectives with an aper 
lure of I 35° He also showed the influence of the cover slip on pencils 
of such wide aperture The lower surface of the slip causes under 
ceirrection on being traversed by the pencil with over coirection 
when it leaves it, and since the ibcrration of ihe suiface lying 
farthest from the object i e those caused by the uppoi surface, 
preponderate an over corrected cone of rays enters tne objective 
The over-correction uicreases when the glass is thickened In 
order to counteract tins atierralion the whole objective must be 
correspondingly under corrected Objectives with definite under- 
correction can however only produce really good images vMth glass 
covers of a specified thickness With apertures of o 90-0 95 
dilferences of even o 004*-© 008 in in the glass covers can be 
noticed by the deterioration of the image In systems with smaller 
apertures variations of the thickness of the glass cover are not so 



Fig 30 — O' IS the virtual image 
of O formed at a spheiical sur 
face of centre C and ladius CS 
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noticeable For thus reason Amici constructed objectives of a 
similai ipcituie and focus for different thicknesses of glass covers 
Ihis expensive method was feimphhed in 1837 Andrew Ross 
by making the upper and lower portion of the objective variable 
by mtaiib of a so called correction collar and so giving the objective 
a corresponding undcr-eorrectiou according to the thickness of the 
glass cover Ine alteration of the focus and the aperture are little 
mfluencctl Ihe correct lon-collar was improved by Wenham and 
Zeiss, by working the upper system upon the lower and not the 
reverse, for 111 this way the preparation remains almost exactly 
focused during the operation (see lig 34) 

Ihe mjuiious influence of the glass cover is substantially lessened 
if no air is ulmitted to the space between the glass cover and the 



Fir 34 — Objec- 
tive fitted with cor 
rection collar 
(Zeiss) 



Fig 35 — Achro- 
matic objective for 
homogeneous immer- 
sion 



Fig 36 — 
Apochromatic 
system 



float lens (as in the dry-system) but if the intervening space is filled 
with an immersion liquid Amici was likewise the first to produce 
prartic lI and good immersion systems Ihe slight difference of the 
ref ri( five indexes ot the glass cover and the immersion liquid 
involves i diminution of the aberrations by which the objective 
will become U ss sensitive to the differences in thickness of the glass 
covcis and admits of a more perfect adjustment Water-immersion 
was intioduccd by Amici m 1840 and was improved by E Hartnack 
in 1855 

I he advantages of the immersion o\ er the dry systems are greatest 
when tlic embedding-liquid the glass cover the immcision lupnd 
and the front lens have the sime refractive index Such systems 
with a so tailed homogeneous immersion ^\ere first constructed after 
the plan of h Abbe m 1878 m the /tiss uorkshops at the instigation 
of ] W Stephenson Cedar\voo<l oil (Canada balsam^ which has 
i rtfi active index of i 515 is the immersion liquid The structuic 
of a model n system of this type with a numciical aperture of i 30, is 
shown in fig ^5 

The most perfect microscope objective was invented by E Abbe 
in 188b m the so-c tiled apochromatic objective In this the 
secondary spectrum is so much lessened that for all practical purposes 
it is unnoticeabk In the aporhromats the chromatic difference 
of the spheric il aberrations is eliminated for the spherical aberration 
IS completely avoided for three colours Since in these systems 
the sine condition can be fulfilled for several colouis the qnihty 
of the images of points beyond the axis is better There still remains 
a slight chromatic difference in magnification for although the 
mignificalion consequent upon the fulfilment of the sine condition 
IS the same for all zones for one colour it is imp<issible to avoid a 
change of the magnification with the colour Abbe overcame this 
defect by using the so called compensation ocular made with Jena 
glasses Fig 30 shows an apochromit ot a numerical aperture of 
I 40 

llIE EyFFIECE or OcUlAR 


The eyepiece is consielerablv simpler in its construction than 
the objec tiv c 

Its purpose m a microscope is by means of narrow cones of rays 
to represent at infinity the leal magnilied image which the objective 
produces As however the object represents a real image, the 
problem IS to project a transparent diaposiUvc It is therefore 
impossible to observe tins miage through an oidmaiy lens Since 
many of the rays coming from the exit pupil of tlie objective would 
not reach the eye of the observer at all it is necessary in older to 
make use of all of them to direct the divergmg rays forming the red 
image so that the whole of the hght enters the e>e of the observer 
Ibis IS efieclcd by a collective lens, it may be compared with the 
second part of the condenser system of a projectmg lantern 

Ihc two most customary eyepieces consist m two simple plano- 
convex lenses, whose distance one from the otlicr is equal to half the 
sum of the two focal lengths One of these is the Ramsden eyepiece 
(fig 37) If the real image produced by the objective coincides 
with the collective lens, only the inclination of the principal rays is 
altered, the form of the cone being affected only to a very small 
extent The lens nearer the eye which has alxiut the same focal 
length as the collective lens, is distant from it by about its focal 


length The eye lens converts divergmg pencils into parallels Both 
lenses together form the exit pupil of the objective behind the eye- 
lens, so that this image, the exit-pupiI of the total system or the 
Ramsden circle, is accessible to the e\e ot the observer It is 
4>ossible to see the whole field through this pupil by slightly moving 
the head and eye In practice the real image is formed not directly 



Lg ^ collective- L,, = eye-lens 
DD — diaphragm of the field of view 
P"P" Ramsden s circle or exit-pupil of whole microscope 


on the collective Jens but i little in front of it, because othcioMse 
all the particles of dust on the collective would also be seen magnified 
In tho other type, the Huygeman eyepiece (fig 38), which is 
much more widely used the collective lens is m front of the real image 
it alters the direction of the principal rays and somewhat diminishes 
the real imago In tins type the eye kns is about twice as powerful 
as the collective kns and makes the riys piralkl Here also 
the exit pupil is accessible to the eye and through it the whole field 
can be seen by moving the head and eye In both eyepieces micro- 
meters or cross w*res are used for measuring in tho plane of the real 



Lg = collective- Lo — eye-lens 
DD = di iphragm of the held of view 
P' P" =s- Kamsdt n s circk, or exit pupil of whole microscope 


image The K imsdcn tycpiccc is the most convenient for this, 
because this plane lies in front of the collective kns, and the objec- 
tive image has not yet been influenced by the ( yepiece As both 
( yepieccs arc used with very small apt rturcs (about / 20) no attempt 
has bttn made to overcome the spherical abcirations, which arc 
usually very slight neither, as a rule, ire the eyepieces chro- 
matically comctid, care has only to be taken b> 1 suitable choice 
of the distance of one lens from the other, that the coloured 
imagts derived from a eolouikss object should have the same 
appanntsuc Since, howtvti the difference of chromatic magni 
lication cannot be overcome in powerful objectives, this error is 
still fui the r increased by the eyepiece The difference of chromatic 
magnification cannot even be over- 
come in apochromats, and to cancel 
this aberration Abbe devised the 
compensating ocular (fig 39) 

The weak compensation oculais 
resemble a Huygeman cycpiccc 
witli achromatic eye lens, whilst 
the more powerful ones are of a 
diflerent construction These e>( 
pieces are intentionally juovided 
with a diflerent chromatic magnifi- 
cation, which however is in oppo- 
sition to that originating in the 
objective They have also a shorter 
focus for rid, and a longer one tor 
blue and thus magnify the red image more than the blue, and as 
the objective gives a large blue and a small red image, the two 
caiieol one another and a colourless image is produced 

These eyepieces axe very convenient in use, for when they are 
changed the lower focus always falls in about the same plane In 
German and French microscopes the optical length of the tube, 
when apochromats and compensation eyepieces are used, is 180 mm 
By multiplying the magnification of the objective by the number 



Fig 


;j9 —Compensating Eye- 
pieces (Zeiss) 



+02 


MICROSCOPE 


on the eyepiece the total magnification of the microscope is obtained 
By the magmfication of the objective is meant the ratio of the 
distance of distinct vision to the focal length of the objective 
As powerful achromatic objectives show rhfterences of chromatic 
magnification in the same way as apochromats, comjicnsation 
eyepieces can be used in combination with these objectives 


Illuminating Systems 


Most microscopic observations are made with transmitted 
light, an illuminitmg arrangement is therefore necessary, and 
as the plane of the object is nearly always horizontal or only 
slightly inclined, the illuminating rays must be directed along 
the rptifal axis of the microscopt 


To fully utilize the aperture of the system all dispersing rays in 
the object space of the objective must lx retained in the imagt 
space of the illuminating system When this occurs the greatest 
bnghtness will be obtained if the corresponding diqihiagms of the 
two systems comeidc i e the field-diaphragm on the imagc-sidc 
of the observing system with object-side of the illuminating system, 
and the exit pupil of the illuminating system with the entrance pupil 
of the objective 

For slight ni ignifications x revolving plane mirror fixed below 
the object for altering the direction of the rays suffices For this 
mirror to illuminate all the points of the objective so that the rays 
fill up the objective it must not be too small, ind should be as near 
as possible to the stage plate, and the source of light must be con 

siderably extended (fig 40) Diffusi d 
daylight is very suitable If th' 
aperture of the objective is increased 
the diameter of the illuminating sur 
face must dso be increased so that 
the system is quite fillefl up, from 
which it follow'- that this me thod ol 
illuminating soon fails J he possi- 
bilities of illuminating with a concave 
miiTor seem a little more favourable 
As a rule a concave mirroi of similar 
aperture is fitted on the other side 
of the jdanc mirror With the con 
cave minor an image of the source 
of light can be thrown upon the 
object I he distance of the concave 
mirror from the stage plate is xlxiut 
equal to its focal length 1 his i also 
the most suitable distance when 
diffused daylight is used, but it is 
too short with artificial light the 
distance be tween the stage 
the minor should then 
so that an image of the source of light 
can be thrown upon the object It 
IS simjiler to plaei an illuminating 
lens in front of the source of light so 
that the ‘'Ourcc falls approximately 
at the front focus of this lens and 
consequently is represented at infinity thiough the illuminating 
lens By a correct choice of the focal length of the illuminating 
lens m lelation to the focal length of the mirror, it is possible to 
choose the size of the image of the source of light so that the 
whole object field is uniformly lighted 

Too much light is useless fur obscr^ ing delicately coloured or 
colourUss prepaiations, Ayhose pirts only become visible as a nsult 
of slight differences of diffraction Then it is necessary to um 
powcrfullv concentrated cones of light Ihe apparatus must be 
such that the apeitures of the illuminating rays can easily lx altered 
^ by insei ting diaphragms m the course of the rays of the illumimt- 
ing cone below the stage plate (fig 40, PP) I his concentration is 
most easily piorluccd by sliding or levolving diaphr tgms A scnis 
of holes of diffdcnt sizes peiforate a revolving disk below the stage 
plate at an cqu il radial dist'^ncc from the axis of the disk so that 
the holes can be brought under the prenaration in turn, the centre 
of the diaphragms alw lys being a continuation of the optical axis of 
the microscope 


plate and 
inci eased. 
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A/, = plane-, Afg — curved 
miiTor 

O — ol^ject, L, “ front lens 
of mierobcope, 

PP ^ eii iphragm 


The so called cylinder 
diaphragms (fig 41) arc 
used especially’’ in (rcrman 
microscope s A changeable 
dn pliragm is placed at the 
upper end of a short tube 
which can be moved in a 
case below the stage in the 
direction of the optical axis 
Bv bringing the diaphragm 
nearer the object the aper- 
ture of the ravs is in- 
creased , if the diaphragm is remov ed farther from the object the 
cone of rays is diminished (cf hg 40) These diaphragms arc 



sometimes fitted in a slide so that it is possible to move the 
diaphragm sideways and giv e obliqiu illumination (see below) 
With very powerful objectives these methods are irsuffieient , 
and i condenser is fitted below the stage jdate As a rule an ms 
diaphragm which can be moved sulew ays, is now htted lielow this 
condensei , below is the mirror w hich c in be moved in all diiections 
The Abbe apparatus consists of a ( ondenser, movable ins di iphiagm, 
ind minor (iig 42) The whole ipparatuscan be focused by a rack 



Fic 42 — Abbe Illuminating Apparatus with Ordinary 
Condenser (Zeiss) 


and the button s The ins diaphragm can be regulated by the lever 
py it can also be turned to one side lound the pivot 2, so that the 
condenser k can be removed or changed Ihe correct direction 
can bx given to the illuminating cone by the mirror m It is often 

desirable to pass from direct to oblique lighting Ihe Abbi 

appaiatus makes tins eisy The ins diaphragm i is pushed to the 
side by the rack and pinion t ft The chief cone of rays then enters 
obliquely into the objective, the angle between the direct cone of 
lays and the diffraction spectrum of the first order can then become 
as large agiin as with direct lighting, and still be taken up in the 
objective Oblique lighting, however, can only be in an azimuth, 
so that the object must lx turned m order that the details may be 
observed Hence a condenser, for lighting with very oblique cones, 
must hive about the same aperture as the objective, and therefore 
be of vciy wide aperture they therefore closely Ksemble microscope 
objectives in construction Especially powder! ul achromatic con- 
densers are really only magnified microscope objectives with the 
dilYerence that they are not corrected for the thickness of the cover 
lip but f >r the thickness of the glass on winch the eibjcct is placed 
hor exceptionally aceuiale work inieioscope eibjcctives are sometimes 
used as condenser systems When using immersion objectives, an 
immersion condenser must also be used if rays of extreme obliquity 
arc wantcel, for, in consequence of the total reflections rays can only 
come from the upper plane surface of the condenser, which have 
not i larger inclination to the axis than about 41®, varying according 
to the refractive index of the glass In order to let highly inclined 
rays pass out from the condenser some immersion liquul must be 
placed between the upper surface of the condenser and the object 
slide Condensers irc for this reason also constructed with apertures 
up to I 40 

Vertical --Opaque objects can only be seen by 

1 effected light With low .^magnifying systems and a large free 
object dist ince ordinary good daylight is sufficient If the objects 
hav^e a low reflecting power or if a slightly higher magnification is 
needed, the lighting can be improyed by optical system 

To examine small opaque objects with a high magnification 
the Lieberkuhn mirror so named after its inventor was formerly 
much used Tins was a concave mirror pierced in the middle fixed 
to the objective, and directed towards the object and with such a 
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focal length that rays parallel to the axis falling upon it were united 
exactly upon the omect In this case the object lav upon a stage 
plate whose centre nad so far been made opaque, so that the rays 


coming from the illuminating plane mirror could not reach the objec 
tive direct but only the rays passing the stage plate to the side of this 
blackened portion reached the Lieberkiihn mirror and were used 
m lighting The disadvantage of this method was that only small 
opaque objects could be examined Much more easily manipulated 
is the parabolic side illuminator invented by R Beck which can be 
conveniently htted in and used for objectives with different focal 
lengths It consists in half of a short focused parabolic mirror, 
which concentrates all the light coming from the one side on to the 
object To examine objects with objectives of high power and low 
free object distance the apparatus for side illumination is not 
sufficient and a so called vertical illuminator is used In Zeiss*s 
form (ftg 43) a small prism p which also revolves upoi a horizontal 
— axis is placed as near as possible to 
the back lens of the objective The 
edge which is the separating line of the 
hoiizontal and hypotenuse surfaces of 
the pnsm, lies approximately over the 
middle of the system so that the rays 
entering through the opening in the 
side after having been reflected by the 
hypothenuse surface are concentrated 
through one half of the objective on to 
the object When obsciving only the 
other half of the objective is used 
I he soul CCS of light used should be 
arranged so that the objective throws 
an image of the light source upon the 
object It IS best if the image of the 
light IS not larger than the object 
examined and to effect this an 
illuminating lens with an ins dia- 
phragm IS often placed between the 
source of light and the illuminator By 
Fk J.3 -- Vcitic il suitable adjustment ind by changing 

IlluTninator (Zeiss) jn,, diaphragm the size of the 

illuminating field can be controlled 1 he objects observed with 
the \ crtic il illuminator must not have i gdass cover if the <lr> 
system IS employed because the upper surface of the gla s cover 
v\ould end so much light back into the objective by reflection 
that the image would be indistinct It is on the contrary, possible 
to cvamine coveied objects with the vertical illuminator if the 
immersion system be employed Owing to the slight difference of 
illumination between the immersion liquid and the cover, the 
jioition of ligdit refleefed on the cover is not noticeable 

Dark 1 leld Illumination —As was seen when discussing thi 
pli\sicil thcoiy, the minute del uls of the object cause diffractions 
and can onl\ be eximined if the objective can take up at least two 
loTisccutivc diffraction spcctri these diffracting details become 
especially distinct if the direct lighting cone of ra>s the spectrum oi 
zero order or the chief maximum ib not allowed to enter the objective 
ind instead only two or moie dilfraclion maxima are taken up , 
the del ids then appeal bright on a dark background In dark field 
illummalion care h is to be taken that no direct rays reach the objee 
live and hence i good d irk field illumination can be produced if the 
condcii'^cr system has a larger aperture than the objective If in 
Abbe lighting apparatus is uscel i dark held diaphraem (fig 

cm be placed in the uis diaphragm case 1 he central 

® diaphragm disk keeps away all the light which would 
otherwise fill directly into the objective and the ojicn 
/ones send so many oblique rays through the object 
that they cannot all be taken up by the objective 
Fiq 41 * xictly the sune effect is reached when as is shown in 

fig 45 a moie powerful system D is used for a condcnsei 
which has a blackened section on the back of the front leni of such 
a size Ihit no light can enter the objective A In this way it is 
only possible for diffracted rays to enter the objective 

Apparatus for a goocl dark held illumination has received much 
attention because in this way ultr i-microscopical pai tides can be 
made visible This depends on the good combination of the entering 
cones of ra>s which should be as oblique as possible this is most 
easily done by miiror condensers A number of early inventions 
liavc been revived for this purpose 

Wenham’s paraboloid illuminator (fig 40) is made entirely of 
glass, and is m the form of a paraboloid having on the top a spherical 
hole of such a curv iture that all entering rays r r' r" parallel to the 
axis after their reflection on the surface of the paraboloid traverse 
the spherical surface perpt ndicularly and unite m F the centre of the 
sphere A diaphragm 5 is placed in the middle of the spherical 
surface and this keeps back the central rays This diaphragm is 
sometimes fixed to a handle piercing the condenser and which can 
be moved up and down, so that the aperture of the oblique entering 
cones of lays can be altered Another form of the pai iboloid 
condenser also due to Wenham has a plane surface on the upper 
^ide Some immersion fluid must then be placed between the stage 
plate and the condenser in order to allow all the ravs to pass out, 
otherwise only those rays would be able to pass out which art 


0 

Fiq 41 


close to the axis of the condensei in the inside of the condenser, and 
are smaller than the limiting angle ot the total reflection 

I • 



Fig 45 — Path of Rays for dark-ground lUuminafaon with fixed 
diaphragm in the objective 
Objective D can also be used as a condenser (Zeiss) 

Th Ross's* spot lens," invented in 1855 and J W Stephenson's 
catoptric illuminator (1879) may also be mentioned A recent 
conclenser of very high illuminating power is due to H biedentopf 
(fig 47) It IS a double mirror system whose reflecting surfaces are 
a sphere a and a cardioid h The combination of rays is also sufficient 
m practice if the cardioid surface is replaced by a spherical one 



Fig 46 — WenhamS Fig 47 — Sicdcntopf s 

Paraboloid Condenser Caidioid Condenser 


A supplementary spherical surface c is necessary for the completion 
of the condenser 

Binocui ar Instruments 

The stereoscopic microscope is the most suitable for finciing 
out the space taken up by the separate parts of a puparation 
(See also Binocular Instruments ind Stereoscopy) Ihe 
observer has a stereoscc pic impression of an object, when 
different pcrs|)ective representations are presented to both eyes, 
which, through the action of the central nerve sy^^tem, resolve 
into one impression 

One way of receiving a stereoscopic impiossion thiough a micro- 
scope is by fixing an appiraliis as directlv as possible above the last 
lens of the microscopic objective which tlividts the rays passing out 
and directs half into each eyepiece The half cones of rays have now 
semicircular sections the diaphragms having the same form The 
cones must be so directed through the divideei system that the two 
exit pupils correspond to the interpupillary distance of the observer 
The distance of the centres of the semicircular entrance pupils ind 
their distance from the object regulates the difference of the two 
perspective representations which arc presented one to the nght eye 
and one to the left If the perspective centres he too near one another 
in the object space as may happen with slightly opened and weak 
svjitems the difference of the perspective is then too slight to make 
any real stereoscopic impression On the other h ind i very much 
exaggerated stereoscopic cftect can be denved from short tocused 
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systems of wide aperture On account of tlie ^slight depth dehni- 
tion short focused lystems of wide aperture aie not at ill specially 
suitable for stereosccpic observation because the jxissibihty of 
observing objects taking up a good deal of space is too limited when 
such systems ire used 

Professor ] L Riddell (Quart Journ Micros 1S53 p 2^6, 1854 
pp 18 24) published an aiiangcment of piisirts which however 
impirted a pscudomorphous impression if imaf^c foiming oculais 
were not used and in 1854 i second system 
» , (fig |8) essentially a Wheatstone psciidoscopc 

n vd Ni ' n '^dded just above the objective This gave 

1 \ i/^ 1 orthoscopic ima^e even in ordinary eye 

'Z 1 ' M 1 / ^ pieces By adoptn g right-angled reflection- 

I , I I prisms above the evepiecc he completely 

I Vl|)( ou cted the image Stephenson s stereoscopic 

1 ji microscope (fig 58 Fl ite) resembles this 

N/ y ^ apparatus in Ul essentials A eonstruetion of 

nJL>^ prisms by Nachet is now almost forgotten 

^ while oil the contiary an extremely simpR 


u iding prism published by Wenhain (Land 

\ // Micios Soc 1801 1 109) has been cvccption 

‘ ittested in practice It is moic easily 
u ed than any other apparatus (see Binocular 
TT o -D Instruments fig 8) A reflcc- 

Eig 48 Riddells tion pnsm (fig 40) in a setting -^"7 

risms placed above the I ist surface / v / 

of the objective and divides the exit rays The / / 

group of rays coming from the left half of the »/ " / 

objective can continue its way without hindr ince / 

to the right eye The group of rays coming fiom the 
right half of the objective is reflected twice in the (9 

prism and directed to the left eye The tube con- Wenham's 

taming the left eyepiece is a little inclined to- Prism 
wards the right tube which is perpendicular Item 
be adapted to the interpupillary distance by changing the tube slide 
If it is desired to use the instrument as a monocular, the setting 
with the prism at the lower end ot the tube is taken away 

A second manner of making stereoscopic obser\ations employs 


biG (9 

W( nham'‘ 
Prism 


stereoscopic eyepieces The first of such eyepieces was proposed by 
RBI olies ^ He realized that the division of the cones of rays by 
pnsms could only be satisfactonly perfoimed if the pnsra was placed 
m the position of the exit pupil of the objective or m the position of 
the real imago of this exit pupil He employed a Nachet comluna- 
tion of pnsms and placed the dividing prism at the spot where a 
special reversing system formed a real image of the exit pupil of 
the objective A second stereoscopic eyepiece was devised by A 
Prazmowski who substituted a Wenham diffracting division pnsm 
it the position of the real image of the exit pupil of the objective 
formed by a reversing system I he newest form of a stereoscopic 
microscope resembles the oldest in so far is two completely separate 
microscopes arc used In the oldest microscope by Chcrubm 
d'Orleans the observer receives a pse udoscojnc impiession in con 
sequence of the reversed image t his defect h is ncen avoided in 
the instruments constructed in the /eiss factory (fig 59 Plate) at 
the instigation of the American zoologist If S (rreenougdi The 
system of Porro prisms employed affords i convenient nacUiod of 
adapting the ends of the eyepieces to tlie interpupillary distance 
The two tubes are inclined to one anotht r it an angle of about 14° 
The microscope is only intended for slight magnifications The 
possibility already suggested of using both eyes for observing without 
having a stereoscopic impiession is often regarded as a great advan- 
tage Binocular microscopes have therefore been constructed on this 
plan Such a combmatioii of prisms was used by Wenham who 
placed it directly behind the last objective lens As a rule this 
arrangement of prisms c in be exchanged for the Wenh im stereo- 
scopic reflection-prisms 

A second kind of dividing prism which directs the entire course 
of rays to both eyes and thus produces identical imigcs was used 
by Powell and I^aland (lig 50) Every ray is divided into a re- 
flected and a refracted portion on the front side of a 
f parallel plate Whilst the refracted portion after 

i leaving the plate continues its way m the same 

I direction displaced a little to one side, the reflected 
/ portion IS diiected into the side tube by a reflection- 

/ prism With these microscopes which are not 

I stereoscopic objectives of any power can be used 

/ 1 he surfaces of the dividing pnsms must be very 

/ exact so that no deterioration of the image may arise 

l//\ from them ^ nucroscope for two eyes can also be 
\rf\ / g obtained by employing the Abbe stereoscopic eyepiece 

\J By the supplementary use of one of Wenham’s 

* pnsms every ray is analysed into a more powerful 

Fig 50 refracted and a weaker reflected one The same image 
Powell 3 ^ presented to each eye by using tins eyepiece 

Pnsraan stereoscopic impression is then felt It is 

brought about by placing special semicircular dia- 
phragip^m the plane of the exit pupil of the microscope By 

^ R B Tolies, Sill Journ (1805), xxxix 212 Journ Roy Mtcr 
Soc (1890), pt X p 383 


turning the diaphragms 180® round the optical axis, the oitlioscopie 
impression can be changed into the pseudoscopie The mechanical 
airangement of the eyepiece is such that the distance of the two 
exit pupils can be adjusted to the interpupillary distance 

Mechanical Arrangements 

Although the optical system is the first consideration in 
microscope, the system is valueless if the fittings do not allow its 
correct use The optical system must he kept at a certam 
distance and well centred, and a correct position for the object 
in relation to the sysl em must be assured 

in fig 60 Plate the microscope is seen to consist of the heavy 
metal foot A which rests on the table at three points The whole 
microscope is fitted to this foot Ihc object can be held hrmly on 
the stage pi ite b by cramps C On the lower side of the &t ige plate 
arc the condenser and che diaphragms and the illuminating mirror 
J IS held by a rod D fixed to the stage pi ite Likewise on the stage 
pi ite IS the support for the tube E 1 he roi^h adjustment of the 
micros( ope can be made by a rack and pinion F , and the fine adjust- 
ment by the sciew G The tube containing the eyepiece and the 
objective is double The inner tube H is movable making a change 
111 the length of the tube possible \s 1 rule this mner tube has a 
mark which allows tlie length of the tube to be set 

It IS most important the st ind should be free of vibration A fine 
adjustment is also necessary, m order to perform conveniently and 
with certainty the slight motion of the microscope m relation to 
the object In cheap stands the rough adjustment was worked by 
moving the inner tube by hand but the more convenient rack and 
pinion IS now used almost exclusively 

For slight magnifications rough adjustment is suflEicient, but with 
objectives of a focus below in a fine adjustment is wanted 
Very different constructions are m use Almost all are such that 
the whole mu roscope tube is raised or sunk by the mechanism of the 
line adjustment and not only the objective The most used is 
the xmcrometer screw adjustment (fig 51) The tube earner B 



Adjustment of Leitz J Swift & Son 

fits closely on to a column A which is fixed firmly to the stage plate 
Ihe end of the column C is traversed by the micrometer screw D 
which IS set in action by the knob E The column A contains a 

r ivverful spiral spring, which exercises a strong pressure on the plate 
fixed to the Ccarricr 13 By screwing in the micrometer the spring 
IS compressed and the tube lowered By the contrary movement 
the spring piessure ruses the tube as far as is allowed by the screw 
The strong pressure of the spring practically excludes motion 
which with fine adjustments is very important Another very good 
adjustment is that of Messrs Swift & Son, shown m fig 52 The long 
lever D is pressed to one side by the screw F and is thus turned round 
the pin E On the tube very near to the pm E is a cylinder C which 
by the action of the screw F is very slightly raised or lowered A 
double lever is used in a finq^ adjustment by Messrs W itson & Sons 
(fig 53) According to whether the screw A or B is used the adjust 
ment is fine or coarse In other fine adjustments by means of 
spnngs and balance wheels either a micrometer screw is moved 
( 4 eiss) or a curved disk fixed to the balance wheel is turned (Leitz), 
or an oblique disk arranged more or less in a circle and attached 
to the balance wheel is revolved (Reichert) These modern adjust- 
ments are made so exact that motions can be easily measured 
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up to o 002 mm An essential in ail rough and fine adjustments 
lb that the motion must always be parallel to the optical axis of 

the microscope, so tnat the same 
*5*® point in the object remains in 

rS |4 the centre of the field 

Bun B Anothei condition which must 

vA be fulfilled by a good stand is the 

\ power of inclination It is only 

I \ ^ W rarely neccssaiy to arrange the 

A \ S prepai ition really horizontal , and 

for easy observation especially 
1 when it will take a long time it is 

^ of gieat assistance if the micro 
^!d 1 ^ scope can be inclined so tint 

] l^be observations can lx* mide 

in i natural position The appar 
inclining the microscope 
^ is chiefly such that the micro 

\ / scope can be placed in all posi 

tions between the vertical and 
^ the horizontal The horizontal 

position IS sometimes necessary 
photographs are to be tiken 
by the microscope 

Many devices are available 

KT>ih ' Vi^ » M for clunging the objective It is 
Fig 53— Double Lever Adjust- essential that the objective is 
meiit of Witson A Sons always blOu^dlt before the lower 

end of the tube in such i wiy that 
the optic axis of the objective coincides with the optic axis of the 
rest of the system 1 he fittings of the objective and the changer 
are so arranged that little or no fine idjustmcnt is necessary after 
the change The most widely used is the revolving changei (fig 
60 Platej The levolver may hold two three or four objectives 
In the sliding changer the objective is dovetiilcd to a slide the 
coirect position being secured by clamps 

ETilly equipped micioscupes have apparatus for moving and turn 
mg the object In simple microscopes the stage plate lies on the 
stand held by two springs ind must be moved by the hand (fig Oo 
Plate) For elaborite work a so called cross table is indispensable 
By means of screws the stage plat( is mo\ able m two directions at 
right angles to one another in the pi me of the stand In man\ 
cases the stand is also movable roiiiul the optic ixis 

I he microscope stands de^iciibed above c in txj used for the gi cater 
number of the naturalists e\pciiments E'er very speciil objects 
the stand must be expressly made , thus stands with tube carnei s very 
much projecting arc midc for examining sections of the brain 
The petiogriphicil microscope is shown in lig 01 Plate 
In order to iletenmnc the refractive index when the thickness of 


Fig 53 — Double Lever Adjust- 
ment of W itson & Sons 


the crystal is known or the thickness of the ciystal wh( n the index 
IS known a fine adjustment A makes it possible to measuie exactly 
the changes in the length of the microscope Further a revolving 
stage plate provided with a graduation B is usliI to determine the 
angle in crystals To obviate mistakes the optic il axis of the micro 
scope must coincide with the revolving axis of the pi ite and the 
revolving plate his i central position C to keep this condition fnl 
filled In many stands the objective can be centred instead of the 
plate For measuring this angle an eyepiece with cross threads 1 
used In the lower focal pi me of the eyepiece at the spot where th 
real image which the objective forms of the object arises a glass plate 
IS introduced on which are two fine cross lines or even two very th n 
thieads The eye-lens can be adjusted for the thread plate so that 
different observers can s( e the cross cleaily Ihe cross is alwavs 
adjusted first When observing with such an eyepiece care must be 
taken that the real image of the object lies in the plane of the cross 
threads te that there is no parallax Ihe adjustment is easily 
controlled It the eye is moved to and fro over the eyepiece and the 
image makes apparently simil ir movements in relation to the cross 
threads then the image does not yet he in the plane of the threads 
To measure the angle, the images of the crystal edges arc covered 
in turn by one of the thieads by turning th( tabic, and the angle of 
rotation is read from the scale A cross table is very convenient 
for this calculation, for with the aid of the two movabk slides situated 
m the plane of the plate and at right angles to one another, the point 
where the two crystal edges intersect can be quickly and correctly 
brought into the revolving axis of the plate 1 his measurement can 
also DC made with a goniometer eyepiece, in which a row of parallel 
double marks are used instead of the cross threads Ihe fitting of 
the eyejuece at the upper end of the tube is provided with a graduated 
circle The e^qiiece proj:)er with the parallel strokes can be revolved , 
ind the rotation be read from the graduated circle In carrying out 
this calculation the marks of the thread-plate have only to be placed 
exactly parallel to the crystal edge 

For examining preparations in jiolanzed light a polarizer D 13 
intioduced m the illuminating apparatus below the diaphragm and an 
inalyscr E abt^ve the eyepiece The analyser can be rotated, the 
angle being read by a divided circle E Very often the analyser 
is placed in the tube, a little above the objective it is then generally 
m a case G, which ran be put into the lube The placing of the 
analyser near the objective has the advantage that the field of view 


IS not restricted, as is the case if the analvscr is used above tlu 
eyepiece Nicols's, Glan-Ihomson prisms or similar polarization 
apparatus are used as polarizers and analysers Below the analyser 
G a plate H of selenite or nuca may be put m the course of the rays 
This small plate can also Ixi laid above the jxilanzer iii the illuniinat 
ing apparatus or in the eyepiece 

To examine crystals, especially m converging light a condens(r 
movable in the ojitic axis, is needed above the polarizer T he image 
produced by the microscope objective M m its back focus j>lanc is 
then observed through a supplementary micioscope the objeciiVL 
of this supplementary microscope , the Bertrand lens, can be apj)Iied 
thiough a window I at the lower end of the inner tube K By using 
a rack and pimon movement I the supplementary microscope cm 
In idjustid for the images I here is nearly ahvays an arrangement 
to observe tlu preparation first in convergent light and then in 
parallel polinzcd light This change can olten be brought alxuit 
liy taking away or adding parts of the condenser 

Micrometry 

It is often required m microscopical work to determine the 
size of objects or parts of objects 

Ihcrc art three essential w lys ol perfoiming this Ihe first 
method uses the objective screw micrometer The object is placed 
on i slide in the plane of the stage plite ind able to be very finely 
move<l by the miciometei screw, which Ins is fine a worm as jiossible 
A divided cylindei is fixed to the turning knob, which thus makes it 
jxissiblc to measure fi actions of the revolution The revolutions of 
the cylinder are registered by a calculator The use of an eyepiece 
with a cross thruid is essential to this measurement After the 
microscope has been so adjusted that the image of the object to be 
measured falls exactly in tfic plane of the cross threads, the object 
is moved by the micrometer until one edge of the object is exactly 
covered by a tliread 1 he micromete r is now read 1 hen the object 
is moved by the micrometer till the image of the other edge is covered 
by the thread in the cyejncct ind the micrometer is again read 
lh( difference between the two jiosi lions gives the size of the object 
lliL objective screw micromete r is, however not sufficiently delicate 
and 18 only used whe n compiratn ely 1 irgc objects are to be measured, 
and especially foi objects whose edges do not inpt ir it the same time 
in the field of view 

11r second ind most widely used method employs a mKiomcltr 
eyepiece In this case not the object itself but a real image which 
has already been magnified by the objective is measured, and 
obviously much more acciirite results aie possible The most 
accurate calculations arc obtained by using the screw micrometer 
ocular (fig 54) Directly below the collective lens of a Kamsden 



Fig 54 — ^rew Micrometei Ocular i>cctional elevation and 
plan (/eiss) 

eyepiece a slide h can be moved by a micrometer screw a the slide 
cames a little glass plate c j^rovidcd with a graduation With the 
help of this scale the t0t.1l revolutions of tlie screw can be read 
fractions of the revolution cm be read from the divided cylinder d 
The scale is generally divided into hundredths of milhmetics or 
thousandths of inches A fixed mark which serves as an index is 
placed on the lower side of the collective kns and is seen clearly 
at the same time as the graduation of the movable slide The 
micrometer stands at zero if the zero mirk of the cylinder coincides 
with tht index and the fixed mirk is at a known division llu 
calculation is most convenient if the micrometer is left in the position 
of 7(ro and the object is moved till one of its edges corresponds to 
the zero mark of the eyepiece scale If the micrometer is then moved 
till another graduation corresponcU to the other edge of the image 
the size of the image can be rea<l off A this ni'^tlio I mcasui s 
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the image correctly to a few thousandths of millimetres, the object 
itself IS measured accurately to some hundred- thousandths of milli- 
metres if it has been magmhed a hundred times by tht objective 
To keep up this degree of exactitude the magnification of the objec- 
tive must be carefully ascertained, e g hy using an objective micro- 
meter A fine scale with known intervals is put on the stage plate, 
and by determining the distance between the graduations of the 
objective micromettr formed through the same objective, by means 
of the screw micrometer ocular, the magnification of the objective 
IS determined As the errors m the graduation of the objective 
micrometer are also magnified, very exact scales are necessary 
When detcrriJining the magnification the microscope must be used 
under exactly the same conditions neither the length of the tube 
nor the focal length of the objective may be altered 

A fixed eyepiece micrometer is simpler and more popular This 
consists of a scale on a little glass plate which, instead of a cross wire, 
IS placed in the eyepiece The adjustment must be such that the 
image produced by the objective falls exactly in the plane of the scale 
The size of Ihc image is determined by calculating the entire interval 
taken up by it By using an objective micrometer in place of the 
object, the magnification of the objective can be ascertained and 
from this the actual size of the object As fractions of intervals 
can only be estimated in this method, a measurement with such an 
eyepiece scale can of course not be as exact as with a screw micro- 
meter ocular Howev er, such a determination of size is often quite 
accurate enough 

A third method employs a drawing pnsrn The object and the 
drawing plane arc seen at the same time and the outlines can be 
readily drawn If, as before , an objective micrometer is placed 
below (he microscopo in the place of the object, and the size of a 
spcciil micrometer interval is drawn on the same board, then the 
actual si?i of the object can be ascertained Instead of first drawing 
the object and the objective micrometer, they can of course be pro- 
jected at the same moment on a scale on the drawing ooard 

Ihc criors attending the determination of the size of a micro- 
scopic object depend chiefly on the accuiacy of the objective 
micrometer any errois in the micrometer being magnified by the 
objective These may be diminished by using different parts of the 
objective micrometer for the correction of the eyepiece scale, and the 
calculation of the size is basttl on the found mean value A second 
error can arise through the iinecuraey of the eyepiece micrometer, 
and also m the case of a sciew micrometer through periodic faults 
of the screw, and through dead motion Ihc eyepiece micrometer 
allows its errors to be diminibhed, if one measures at different points 
and then fixes a mean value I he deid motion of a micrometer 
screw IS best ivoided by working the screw alw lys from one and the 
same side I he thickness of the cross wire may also occasion a fault 
Tor this reason then is somi times e mployed two veiy narrow threads 
lyine beside one anothei, and which limit the image as nearly as 
jxissible 

The ri*STiM 01 the Microscope 
T he ixeefltnee of a microscope objective depends on its 
definition and its resolving powei 

I he definition is better according as the chromilR niul splierieal 
aberrations are removeel tlierc always remains in even the best 
construe tions some slight aberrttion In 
consequence of these lesidual abeirations, 
every object-pennt is not rtjirodneed in an 
ideal image-point but as a small circle of 
ibcirition These clicks will be objectiem 
ibl( when the smallest eletails irceximincd 
The size of these circles depends, in the case 
of equal tube lengths, only on the type of 
the objective, and not on the focal length, 
exact execution being assumed Object 
details will only be well seen if the aberration 
circles are small m comparison The size of 
these details m the image depends only on 
the magnification of the objective M — A///, 
and can by appropriate cnoice of the focal 
length of the objective be brought to the 
right value In the case of a suitable ocular 
magnification the details will be well seen 
while the aficrration circles remain invisible 
It IS therefore possible to judge the excel- 
leuLC of the focusing of objectives on the 
strength of the ocular magnification or the 
55 over magnification which they permit 

DI) — diaphragm E Abbe through the so calW delicate 

KiKg ^ condenser ray transmission suggested a way by which 
L ~ front lens of the quality of the images of objectives can be 
observed I he ray Innsmission shown in 
The lower figure gg jg obtained by means of a stop 
shows the plan of form shown in the lower figuie 

the transmission placed under the condenser m the plane 

of the iris diaphragm Ihe entiance pupil is in this way reduced 
on two small separate helds, which nevertheless contain rays of 
all zones It is necessary that the outside edge of the diaphragm 




coincides with the edge of the entrance pupil 1 his can be attained 
by drawing the ins iliaphragm so far as to form the entiance pupil 
The double di iphragm is then in such a position that the edge of 
the outer diaphragm coincides with the edge of the ins diaphragm 

The object employed must have distinct boundaries Abbe’s 
test plate consists of an object carnei on which six cover glasses 
of ex ictly determined thickness (between o oq mm and o 24 mm ) 
are cemented The cover glasses are silvered on their under 
surfaces, and in the silvering fine lines aie drawn, these lines 
form the test object 1 his plate admits at the same time of 
a correct determination of the thickness of the cover glass, for 
which the best conecuon exists So long as the object is not 
sharply focused two separate dispersion figures will be seen The 
defects of the objective aie revealed, eg two adjacent shirp 
images are formed, which become indistinct if they coincide or 
one pencil produces a distinct the other an indistinct image or 
that the images are surrounded with coloured rings Owing to the 
curvature of the image all parts of the object are not seen distinctly 
at one and the same time 

Ihe resolving power of an objective depends on its numerical 
aperture The numencal aperture can be determined in two 
ways A diaphragm with a very narrow hole is placed on the stage 
and the microscope sharply focused on the edges of the hole 1 he 
illuminating mirror is turned aside and a graduated scale is laid 
on the foot of the microscope Strong systems produce in the 
proximity of their back focal plant in image of the scale which can 
be inspected with a weak auxiliaiy microscope and the length of the 
visible part of the graduation determined The ratio of half the 
length of the visible piece of the ‘‘calc to its distance from the dia- 
p^lirigm on the stage gives the tangent of halt the ingular aperture 
The sine of this angle is the numencal aperture for dry lenses 
With weak systems no auxiliary microscope is necessary the eye- 
piece being removed and the scale viewed directly m the tube 

E Abbe constructed a simple instrument tor the determination 
of the aperture termed the apertometei (fig 5(1) A semicircular 
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Fig 56 — Abbe's Apertometei (Zviss) 
glass plate beais two sc lies over which two black thin metal plates 
bent back at right angles may lie moved A little hole in the silv ered 
plate a marks the centre of this circle Ihrough this hole the points 
of the metal pi ites b can be observed by total reflection on the surface 
c The apcitoiucter is laid on the stage so that the hole lies m the 
axis of the microscope and the hole is sharply focused The 
cyejuece being removed tlic image of the metal plates b pro- 
duced by the objective is seen Jn order to ensure for the tye a 
ct ntral position there is fixed on the upper end of the tube m place 
ot the eyepiece a disk of pasteboard or met il with an axial hole The 
metal plates h are then moved till the points just cut off the edge of 
the field to be surveyed I he angular or numerical aperture can then 
be lead olf With «-trong systems the vanishing of the points is 
obsci ved with an auxiliary microscope formed by means of the inner 
tube In immersion systems the immersion liquid is placed between 
the front lens and apertometer 

It the nnincrieil aperture be known the resolving power is easily 
found The resolving power can also be determined by using differ- 
ent fine test objects Norbert s test plates which bear graduated 
groups of extremely fine and narrow divisions arc very useful 
while ihe tests of A mpht pleura pelhictda and Sunrella gemma are 
often employed 

Ihe magnification of a microscope is determined from the focal 
lengths of the two optical systems and the optical tube length for 
N = 250 A//, 72 To determine the optical lube length A it is neces 
sary to know the position of the focal planes of the objective and of 
the ocular If one focuses an auxiliary microscope carried in the 
inner tube on the image situated m the back focal plane of the 
objective of a distant object, and then on the dust particles lying on 
a slide pressed against the end of the outer tube, the displacement 
of the auxiliary microscope gives the distance of the back focal plane 
of the objective from the end of the outer tube To determine the 
position of the anterior focal plane of the eyepiece, the eyepiece 
is placed on the stage with the eye lens downwards An auxiliary 
microscope is now focused first on the image of a distant object and 
then on the plane of the edge of the setting This plane can be 
marked by a small piece of paper This gives the distance of the 
anterior focal plane of the eyepiece from the bottom edge of the 
settim’^ of the eyepiece and consequently also of the edge of the eye 
piece earned by the upper end of the lube These measurements 
determine the optical tube length A 
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Ihere are manv methods for determining the focal length of the 
objective The objective to be examined is placed on the stage, and 
m the manner ^ust shown the distance of the focal plane from the 
edge of the fittings or to the surface plane of the front Itns is deter 
mined Any plane object a few yards distant can be used If the 
object can be seen by using the mirror the plane mirror must be 
used , then the actual size of the object and of the image produced by 
the objective is measured (of the image by a micrometer ocular) 
The distance of the object from the nearer focus of the objective 
is next determined This distance is composed of the distance of the 
object from the centre of the plane minor, and of the distance of 
the focus of the objective on the stage plate from the centre of the 
plane mirror Let the size of the object be y, the size of the image y' 
the distance of the object from the focus r, then yly'—xlh from 
which /i can be calculated (sec Lens) The same mtthod can be 
used to determine the focal length of the eyepiece these are the 
dimensions necessary for determining the magnification of the micro 
scope, viz the optical length of the tube A the focal lengths of the 
objective fi, and of the eyepiece 

Ihc focal length of an objective can be more simply determined 
by placing an objective micrometer on the stage and reproducing 
on a screen some yards away by the objective which is to be examined 
If the size of the image of a known interval of the objective micio 
meter is determined by an ordinary scale and the distance of the 
image from the focal plane of the objective belonging to it is measured, 
then the focal length can be calculated irom the ratio yjy' — 
m wluch y is the size of the object y' that of th( image and 
the distance of the image from the focal plane belonging to it 

Besides this indireet method of determining the magnification 
there is also a direct one m which it is not nccessiry to fiist mcasuie 
/j /g or A If a drawing prism is used above the eyepiece and an 
objective micrometer is inserted then if a sc ile is laid on the drawing 
board which is 25 cm distant from the exit pupil, one or more 
intervals of the objective micrometer can be seen projected on the 
scale lying on the board The comparison of the two sciks gives 
directly the magnification 1 ho course of the light within the drawing 
prism must be taken into account when determining the distance 
of the scale from the exit pupil Although this method docs not 
give very accurate results it is more convenient lud simple tnan the 
indued mcthotl 

Biuliocraimiy — E J Spitta Mi(fo<icopv (2nd cd iQog), *^11 
A L Wright Principles of Microscopy (190O) W B Carpentei 
2 he Microscope and its Revelations (8th ed by W fl Dallmger 1901) , 
J Hogg, The Microscobe (15th ed 1898), H van Ileurek Phe 
Microscope lians oy W E Bixtei i8r,-?) W Kaisei 1 echnik 

des modtrnen Mikro<;kopes (Vienna iQofi), deals with the practical 
aspects whilst the theory is treated in M von Bohr (Die Thcorio 
der vptischen InslrumtnU Berlin 1904) and in S Czapski (Grund- 
2uge der Theorie der opti^chen Insiriimenit cd by O hppcnstein 
Leipzig 1904) (O IIk ) 

MICROTOMY (Gi ro/xr; rc/xvctv, to cut), the term applied to 
the preparation of minute sections of orginic tissue for the 
microscope In 1875 the methods were >et m their mfini) 
their development has enabled observers to achieve the most 
exact study of niiiiutc anatomy, in the c xse of small objects, 
which without these methods could only be investigated by the 
unsatisfactory process of loc using with the microseope througli 
the solid objc( t 

It Jb not neccisar) here to detail at length the wet mtthod ol 
preparing seetions Briefly, the tissue is soaked in i solution of 
gum, or of gum and syrup, and after being frozen by ether spray, 
or by a mixture of ice and salt, is cut into sections eithei by 
the Rutheifoid, Cathcart or some similar see tion-c utter, or by 
apparatus whic h c in be fitted to the more modern types of 
microtome referred to below This method, which is to-day 
used mainly by pathologists, has two mam disadv ullages 
the prolonged action of watery fluids on the tissues, and thi 
impossibility of getting ribbons, each section having to be 
pi( ked up sepi^-ratelv 

The general processes of the dfy method employed in zoological 
md botanical murotomy are, up to a certain point, practically 
identified with those used for the preservation of animals and 
their tissues for other branches of microscopic work In the 
hrst place the tissues must be killed , in the second, they must be 
fixed y t e the protoplasm must be set or coagulated as far as 
possible m the condition in which it appears in life, and in the 
third, they must be hardened, i e in most cases dehydrated 
Killing may be effected by asphyxiation or narcotization 
(nicotine, co( aine, chloral hydrate, &.c ) in special cases, but is 
generally achieved by fixing reagents, of which corrosive subli- 
mate and other chlorides, picric, acetic, osmic and chromic 
acids, alone or in combination, (hromates and strong alcohol 
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are the most usual These serve to a great extent also as harden- 
ing agents, but alcohol, used after them, completes this process 
effectively, and when not too strong (70 %) is the best storage 
fluid The second set of processes relates to the staining, 
without which transparent sections are almost invisible The 
stains are divisible into general stains, which dye the tissue 
practically uniformly and indifferently, and selective stains, 
which have affinity for special tissues or cell elements 01 the 
latter group some fasten on nuclei, others only on the chromatm 
of the nuclei, some on connective tissues, others on muscle 
fibres and so on It is probable that the at tion of all these 
selective stains is produced by definite chemical combination 
with ( ompounds originally present in, generated m, or mtrodut ed 
into the tissue selected The most generally useful stains tor 
ordinary work belong either to the cochineal senes (borax-car- 
mint, tarmalum, ^it ) or to the logwood senes (haematoxyhn, 
haenulum, iron haematoxylin, &c ), in both of these great 
improvements have bc*en introduced of late years by Dr Paul 
Mayer The activity of these stains apparently depends upon 
the presence of alumina or of some similar base For more 
special researches, such as cytology, neuropathology, ncuro- 
histologv, and so forth, greater dependence is placed on the 
coaDiai colours, the name of which is legion Some of these, 
such as safranine or gentian violet, are regressive stains, that is 
to say, the tissues are overstained uniformly, and the superfluous 
colouring mailer washed out either by alcohol or by weak 
hychochloric and from the unselected parts Others, such as 
methyl green, are progressive — that is, the colour is brought up 
to the pitch required and the rcaition promptly stopped Ihe 
CO il-tar stains can be used singly, or in combinations of two or 
three Some of the best, unfortunately, are not permanent 
A third group of stains is furnished by such reagents as silver 
nitrate gold chloride, and the like (impregnation stains), which 
can be made not only to stain, but also to deposit a fine metallic 
precipitate on certxin strictures In the case of small and 
delicite objects, the staining is done in the mass before any 
further preparation for sections, but with larger animals, or 
large picc es of resistant tissue, the stain is applied to the sections 
only Ihe proecs'^es so far mentioned are applicable to many 
branc lies of microscopic work 

When prepanng tissues for sections the first step is complete 
dehydration, generally effected bv bringing the object into 
absolute alcohol It is then transferred to one of a group of 
rc igents, which arc miscible with absolute alcohol, but would 
form an emulsion with water, and are solvents of the embedding 
medium lhc>^ embedding mass in most general use is piraflin 
w IX, melting at a temperature of 54® to 60® C , ac cording to the 
character of the object and the thickness of section requiicd 
Ihe object is transferred from absolute alcohol to benzol, 
c hloroform, cedar oil, or similar fluid to the melted paraffin , the 
fluid diffuses and evaporates, leaving the tissues to be completely 
permeated by the paraffin This process can be greatly has- 
tened by the use of a partial vacuum When impregnation is 
complete the paraffin is cooled rapidly, so as to assume a homo- 
geneous non crystalline condition, and the tissue thus comes to 
form part of a block of soft but tenac lous material, which pro- 
tects it from damage by air or damp, and c an be leadily cut by a 
rizor Ihe block is then trimmed to the form of a triangle or 
rectangle, and fixed by a clamp or by local melting in the holder 
of the microtome 

The first automatic microtome suitable for cutting a block 
of tissue into a continuous series of sec tions w^as made in 1883 in 
the univ'^ersity workshops of C xm bridge, from a design by W II 
Caldwell and R Thrclfall Onlv a single machine was made, 
but in 1884 twelve machines were made by the Cambridge 
Scientific Instrument Company from a design by Caldwell 
Since then numerous exc ellent and simpler forms of microtome 
have been evolved Some of these have distinct advantages over 
others, but with microtomes, a^ with other tools, the success 
of the results depends very largely on the manipulator, for every 
one works best with his accustomed instrument In one type 
of microtome the r izor is attac hed at one end onl\ to a he \\ y 
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block, sliding backwards and forwards in a horizontal V-groove, 
the paraffin bk(k is fed to tlrs either up a vertical guide 
(Schcin/e, Reichert, &c ) or up an inclined plane (1 homa-J ung) 
In another type the razor is firml) clamped at both ends, to 
diminish vibration, and the paraffin block advimes to it at the 
end of a long lever on trunnion bearings (Cambridge rocker) or 
up a vertical guide (Minot types) 

In the selection of a microtome, apart from its steadiness, 
rigidity, accuracy of workmanship, and so forth, it must be 
borne in mind that, m general, simplicity of working parts 
means longer life, and that an elaborate “ automatic ’’ mechan- 
ism, by which a single movement is translated into several in 
different directions, not only (ompheates the machine, but robs 
the operator of those alterations of pace, rigidity, pressure, &c , 
which are often necessitated bv the varying texture in different 
parts of the object cut hor general use by less skilful students 
m a laboratory, price, simplicity and rapidity of work recom- 
mend the rocking mu rotome of the C ambridge Scientific Instru- 
ment Company, but it tends to fail at large or hard objects 
hor the all-round work of an investigator, its simplicity and 
finish have made Jung’s shding miciotorne with the Naples 
improvements deservedly popular for many years, it can be 
fitted with special apparatus for cutting celloidm and frozen 
objects, and it can be rehed upion to cut any tissue, however 
difficult, but It cannot be worked as rapidly as some others, 
nor produce long ribbons of large objects For this latter 
purpose the Minot- Becker, Minot-Zimmermann and Remhold- 
Gilltay have been strongly recommended , these, however, are all 
of more complicated construction, with corresponding liability 
to uneven wear and damage, they are highly “ automatic , ^ leav- 
ing nothing but pace under control of the operator, and they 
are (particularly the last) expcn^lve 

[In 1910 the Cambridge Scientilic. Instrument Company issued 
a new nuerotome designed i)iimaiil> ioi cutting larger seetions 
than was possible in their earlier foim^ which icspcctively dealt 
with sections 12 x 20 nun and 30 mm in diimctcr, the new 
instrument cuts sections measuring 150 x 120 mm (6 X 4! in ) 
embedded in p.araltin or celloidm and of a thickness varying 1 
from o 002 to o oO mm each division of the scale being equal to , 
0002 mm and the totil distance of automilic feed tiemg 21 mm | 
The constiiiction and action of the instrument can be understood by 
referring to the figure, a detailed description ib given since the same 
pnnciples are utilized to a greater or less extent in all sliding 
microtomes 


one of which is shown at C, which orientate the block The object 
holder and feeding mechanism are carried on a sliding carriage 
which rests at three points on two guides in the frame N Nj ol 
the instrument, and in order to secure easy running the neco«sar\ 

I lubrication of the beanng surfaces is provided for by a groove m 
which oil IS placed 1 he motion of the carnage in either direction 
' IS effected by the handle G connected to a system of levers H 
which being constructed on geometrical iinneiples, prevent an}^ 
side pi ly and ensure a uniform motion 1 he arrangement for 
determining the thickness of the section cut consists of a stop-pin 
which operating through the ratchet M causes a toothed wheel 
to revolve which in turn raises the pillar K, the amount of the 
motion can be re id off by an index On the return stroke of the 
•sliding carnage the stop-pin is again actiiateil in such a manner 
that just before the knife R reaches the object-holder the mechan- 
ism depresses this part of the instrument so that the knife is not 
foukxi, anti iftcr its passage the object-holder is raised to the posi- 
tion appropriate for taking the next sc'ction The knife R is rigidlv 
set in two heavy brass clamps adjustable by the seiewsb, and these 
clamps are attached to the frame of the instrument by the screws 1 
The angle which the cutting edge makes with the frame is also 
adjustable and by means of a small angular scale engraved on 
the knife-holders any setting can be easily determined or repeated 
The knife is flat on one side and hollow-ground on the other In 
using the microtome it is t^ssential that the cutting edge of the 
knife points towards the end of the instmmtni where the handle 
IS placed , the hollow ground f ice should be uppermost and the 
flat surface should not be exactly horizontal, but slightly inclined 
so that the lower facet of the cutting edge is parallel to the frame 
As to the relation of the position of the knife to the direction of 
motion it is the usual praci ice when paraffin sections are to be taken 
to liave the cutting edge at right angles to the motion, when on 
I the other hand celloidiii preparilions are being cut the knife 
must be set obliquely leross the frame an angle of 30® being 
convene lit I lus oblique setting is also recommended for piraffin 
sections In idclition it must be remembered that celloidm prepar- 
itions always require lubricating when being cut and it is also 
necessary to keep both the knife and the preparation constantly 
moistened with cither 80 % alcohol or with cedar- wocxl oil ] 

Ihe sections, when cut by the microtome with the knife 
straight and the two sides of the re( taiigular paraffin bloc k 
parallel to it, in most c asc s can be got off in a continuous ribbon, 
each sticking to its predecessor This very desirable result 
generally c^n be ensured by a coating of softer paraffin, but if 
the object be large, or brittle, or of varying texture, it is safer to 
cut the sections singly from a triangular block with an oblique 
knife The sections or ribbon are often not quite flat, but 
rolled, creased or compressed, they must be flattened before 
being attached to the slide It is possible to carry out these two 
processes simultaneously by covering the carefully cleaned slide 
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The object to be cut having been cmboddeil in a suitable prepara- 
fi xed to a wooden block which is attached by clamps to 
t he IjK^Kiioldcr B The object-holder is provided with mcchan- 
ism^TOnKtis of which the height of the block is determined, 
this Is bv mounting the holder in a cup shaped socket at 

the extremity of a brass pillar E which can be r used or lowered 
and fixeil in any position by a clamp In addition the direction 
in which a section is cut can be \aricd bv adjusting the four screws 


with plenty of a very dilute solution of Mayer’s 
glycerine and albumen, and laying the sec tions on the 
fluid and the slide on a hot-plate, as the water bee omes 
warm the sections flatten out, and as it evaporates 
they settle down on the slide, and are held there by the 
albumen (many other methods are in use) Ihe slide 
is then warm^ to melt the paraffin, and plunged 
into benzol, or some sunilar fluid, which removes 
the paraffin , thence into absolute alcohol, whic h de- 
^L-h hydrates and coagulates the albumen If the tissue 
has not been stained en bloc the sections can now be 
stained on the slide After staining they are fully 
dehydrated, rendered transparent by oil of cloves, and 
mounted in xylol-dammar or Canada balsam W 
Giesbrecht was the first to fix sections on the slide, 
using a solution of shellac in creasote m i88t, and 
also in the same year and in the laboratory of the 
Naples aquarium, W H Caldwell first cut and fixed 
ribbons of sections 

For ordinary work the paraffin method excels all 
others for rapidity, certainty and cleanliness, but for 
large and hard objects, or crumbling tissues (such as ova 
I with a large quantity of yolk), some manipulators prefer to 
embed in celloidm By this method, after dehy dration, the tissue 
IS soaked in a mixture of absolute alcohol and ether, thence 
transferred either to increasingly strong solutions of celloidm 
in the same mixture or to a thin solution which is then boiled 
down till strong The celloidm mass is then hardened at first, 
if necessary, by drying, afterwards by a bath of chloroform or its 
vapour It can then be cut m the microtome, either wet, or (if 
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previously cleaned with cedar oil) dry like a paraffin block The 
method is more tedious and more messy than the paraffin process, 
but amongst its advantages must be reckoned that little or no 
heat IS required, and that the embedding mass is transparent, 
though It does not allow of such thin sections as paraffin 

The above accounts present an outline of the complex processes 
employed to-day, by which, on the one hand, sections 30 /a in 
thickness may be made through the entire human brain , and, on 
the other, organisms invisible to the naked eye may be cut into 
a long ribbon of consecutive sections i /a (one-thousandth of a 
millimetre) thick, every minutest fragment being retained in its 
er place 

e standard book on the subject is Holies Lee s M icrotomtst's 
Vade tnecum Other works are G Mann Methods and fheoyy of 
Physiological Histology (Oxford 1902) and \ Platters Methods in 
Microscopical Research (London, 1905) (G H Po ) 

MIDAS, the name of several Phrygian kings The first of 
these was said to have been the son of Gordius and Cybele, whose 
first priest he was, and in whose honour he founded a temple at 
Pessinus Having taken the drunken Silenus back to his youth- 
ful charge Dionysus, he was rewarded by the god with the power 
of transforming everything he touched into gold Finding 
himself in danger of starvation, even his food and drink being 
changed by his touch, Midas entreated Dionysus to take back 
the gift By the command of the god he bathed in the river 
Pactolus, which henceforth became auriferous (Ovid, Metam 
\i 85-145, Hyginus, Fab 191) Another story connects him 
with the musical contest between Apollo and Marsyas (or Pan) 
Having decided against the god, his ears were changed into those 
of an ass He concealed them under a Phrygian cap, but the 
sec ret was discovered by his barber, »vho, being unable to keep it, 
dug a hole m the ground and whispered into it Midas has the 
ears of an ass He then filled up the hole, thinking his secret 
safe, but the reeds which grew up over the spot proclaimed it to 
all the world Midas with the ass’s ears was a frequent subject 
of the Attic satyr-drama There is no doubt that Midas was 
the name of one or more real persons around whom religious 
legends have grown up The name “ Midas the king ” occurs on 
a very ancient tomb in the valley of the Sangarius, the legen- 
diry seat of the Phrygian kingdom Ihe Phrygian monarchy 
was destroyed bv the Cimmerians about 670 b c , and the name 
Midas became in Greek tradition the rcprc'ientative of this 
ancient d> nasty 

On th( connexion between Midas and the \ttic story see J C» 
Fnzer, Ihe Golden Bough 11 1^4 

MIDDELBURG, the ancient capital of the province of Zeeland, 
Holland, in the middle of the island of Walcheren, 4 m by rail 
N by E of Flushing, with which it is also connected by steam 
tramway and by ship canal (1873), which continues to Veere 
on the N E coast, with a branch eastward to Arnemuiden 
Pop (1903), 19,002 Middelburg contains many splendid old 
houses, which recall the prosperity which distinguished it until 
the end of the i8th century The beautiful town hall, built by 
\nton Keldermans about 1*512, with a square tower 180 ft 
high, and a facade adorned with statues of the counts and coun- 
tesses of Zeeland and Holland, contains the valuable city archives 
md antiquarian and historical collections The old abbey of 
St Nicholas, founded in 1^50, and now occupied by the provin- 
cial council, has some fine old tapestry of the end of the i6th 
lentury The building was added to in the 14th and 15th 
centuries, and partly rebuilt after a fire in 1492 It was the 
scene in 1505 of a meeting of the knights of the Golden Fleece, 
and was frequently the residence of royal visitors, including 
Maximilian, Philip the Fair and Charles V The abbot of Middel- 
burg formerly possessed a vote of his own in the Provincial 
States What was formerly the nave of the abbey church is 
now the New Church, and the ancient choir constitutes the 
Choir Church These churches are interesting for the monu- 
ments of William II , count of Holland, king of the Romans 
(d 1256), the 16th-century scholar Hadrian Junius, and Jan 
Pieterszoon, and the tombs of Jan and Cornelius Evertsen, who 
fell m the naval war against England in 1666 The high tower 
(280 ft ), known as de lange Jan, standing apart from the church 


contains a good chime of bells The corn exchange, the hof 
St Jons and the hof bt Sebastian (formerly buildings belonging 
to the gilds of archers, and now places of amusement) also 
deserve mention The museum of antiquities belonging to the 
Zeeland Society of Arts and Sciences (founded at Flushing in 
1769, and transferred to Middelburg m 1801) contains a complete 
collection of the fauna and flora of the province, many maps 
plans and drawings relating to Zeeland, the first telescope made 
by Hans Lippershey and Zacharias Jansen in Middelburg in 
1608, and some provincial Roman antiquities 

The extensive trade which Middelburg formerly carried on 
with the East and West Indies and with England and Flanders, 
was ruined by the war with England and the French occupation 
But the construction of the railway in 1872, followed by the 
opening of the ship canal and the large dock (1876), as well as 
the establishment, by the aid of the chamber of commerce, of 
certain manufacturing industries (iron, machinery, furniture, 
oil and cigars), lifted it out of its isolation 

MIDDELBURG, a town of the Transvaal, 98 m E by rail of 
Pretoria, and 251 m W of Louren^o Marques Pop (1904), 
5085 — of whom 2 343 were whites It is prettilv situated on the 
high veld, 5090 ft above the sea, on one of the head streams of 
the Olifants River Middelburg is the chief town of an adminis- 
trative division of the same name, and is a trading centre for a 
large district It is also the centre of one of the richest coal- 
fields in South Africa From some of the adjacent collieries 
excellent steam coal is obtained ( opper and cobalt are found 
in the neiahlx)urhood 

Middelburg was chosen in 1901 as the place of conference 
for peace negotiations betw^een the British and the Boers 
After the occupation of Pretoria in June 1900 by I ord Roberts 
the Boer forces had been reduced to guerrilla warfare, and Lord 
Kitchener, learning that the Transvaal commandants were 
despondent, invited General Botha to enter into negotiations, 
on the basis of the recognition of British sovereignty The 
conference between Lord Kitchener and General Botha was 
opened on the 28th of February, and the negotiations, which 
ended in failure, were protracted until the i6th of March (see 
Transvaai History, <5 The War of i 8 pp-igo 2 ) 

Middelburg is also tlu name of a town m the Cape Province, 
South Africa, 250 m N by W of Port Elizabeth Pop (1904), 6137 

MIDDLE AGES, THE This name is commonly given to that 
period of European history which lies between what are known 
as ancient and modern times, and which has generally been 
considered as extending from about the middle of the 5th to 
about the middle of the 15th centuries The two dates adopted 
in old textbooks were 476 and 1453, setting aside of the 

last emperor in the West until the fall of Constantinople In 
reality it is impossible to assign any exai t dates for the opening 
and close of such a period The trend of recent historical re- 
search leads one even to doubt the validity of the very concep- 
tion of any definite medieval period The evolution of modern 
European society has been continuous Progress has not been 
uniform There was mueh retrogression with the intrusion of 
new barbarian races, but from their absorption by the loth 
century until the 20th there is not a century in which some 
notable gam was not made towards the attainments of modern 
civilization The correct perspective places between the sum- 
mits of modern and amient times, not a long level stretch of a 
thousand years, with mankind stationary, spell-bound under 
the authority of the Church, absorbed in war or monastic dreams 
but a downward and then a long upward slope, on both of 
which the forces which make for civilization may be seen at 
work 

It IS clear that a survey of the history of these so-called 
middle ages — long use makes the term inevitable — must include 
not only the political phase, but also economics, religion, law, 
science, literature, &c , since all are involved in the concept A 
burned outline of each of these vital branches of our civilization 
will at once reveal the falseness of the usual penodizing It is 
only after having traced these one by one that we can properly 
review the process as a whole 
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In political history, the epochal fact which marks the close of 
ancient times is the decline of the Roman Empire This was a 
process extending over three or four centuries, in which no one 
date lends itself to the historian The deposition of Romulus 
Augubtulus, the last Roman emperor in the West, in 476, was 
certainly not one of those events upon which the history of the 
Western world depends Outwardly it did not mark the end of 
the Empire, but the restoration of imperial unity The throne 
m Italy had been vacant before, and the restoration of unity was 
realized in fad under Justinian There is no reason whv the 
date 476 should stand out m European history more strongly 
than half a dozen other such dates Yet we may say that the 
5th century did witness the actual dismemberment of the Roman 
Empire The new nations m Spain, Gaul, parts of Italy and 
Britain were fornung the rude beginnings of what were to become 
national states in the centuries following Western Europe was 
taken out of the imperial mould and broken up This is a 
revolution of sufficient magnitude to be regarded as politically 
the opening of a new era It had been long preparing m the 
economic and adrnimstrative decline of the Empire, and in the 
steady influx of Germanic peoples into Roman territory for over 
two centuries, but the power of the old civilization to absorb the 
new races was exhausted by the 5th century, and the political 
history of Europe was turned into a different path That path, 
howevei, was not destined to end blindly in a “ middle age 
The line of political development marked out in the 5th century 
— that of the national state— still continues The revolution in 
w hich Alaric, Theodonc and Clovis figured did not set the prob- 
lem for the middle ages only, as is frequently stated , its full 
meaning did not appear until the Peninsular War, the Prussia 
of Stem and Schamhorst, and even Solfenno and Sedan Thus 
the 5th century politically introduces not so much the history 
of the middle ages as that of modem Europe 

The immediate introduction, however, was a long one — so long 
and so distinct from the later development as to constitute in itself 
a distinct phase For five or six centuries— from the 5th until 
about the nth — comparatively little permanent progress was 
made Ihe Germanic tribes were still adjusting themselves 
and slowly learning to combine their primitive institutions with 
the remains of those of Rome, the premature union under 
Charlemagne gave way before new invasions, and anarchy be- 
came crystallized in feudalism It was not until the 12th and 
13th centuries that modern national states leally took shape 
England with its tnal by jury, ( ircuit courts, Magna Charta and 
parliament , France under the strong hand of the Capetians A 
political middle age certainly lay between Iheodosius and 
Wilham the Conqueror, or at least between Justinian and 
Henry II It is difficult to grasp its vastness Few students of 
history realize that the period from the Saxon to the Norman 
Conquest of England would take us as far back as from George V 
to Edward I , or that from Theodosius to Philip Augustus 
there is an interval equal to that between the accession of Hugh 
Capet and the French Revolution 

This, however, is not the period most frequently termed the 
middle ages in political histones It does not include those 
two institutions which more than any others stand in popular 
imagination as genuinely medieval— the papal monarchy and the 
Holy Roman Empire The papacy received its full monarchial 
structure under Hildebrand (Gregory VII ) in the middle of the 
nth century, its political decline set in suddenly after the ponti- 
fi( ate of Boniface VIII at the opening of the 14th The great 
age of tlie Empire began slightly earlier, and continued until the 
fall of the Hohenstaufen m the middle of the 13th century 
One cannot now deny the term middle ages to the period of 
these two institutions It has l>een consecrated to this use too 
long Yet when we include under a common name two eras so 
distinct as this and that preceding, our term becomes so vague 
as almost valueless Moreover, it is doubtful if this second 
period IS reallv as “ medieval as it has seemed Papal mon- 
archy and Holy Roman Empire were not the only political 
phenomena of their age, and it is possible that their vast pre- 
tcnsions have somewhat blinded historians as to their real 


importance While they were strugglmg to enforce their claims 
to universal sovereignty, the royal power, less extravagant but 
more real, was welding together the feudal states of France and 
mouldmg the England of to-day Compared with this obscure 
process — this spread of the king’s peace along the highways and 
through the distant forest lands of the 12 th and 13th centuries — 
papal interdicts and jubilees, however impressive their spec- 
tacle, are but fleeting shows The chivalry of Germany pouring 
through Alpine passes for an Italian campaign, or a coronation, 
left little trace in history except the lesson of theu: futility 
There is much in the imperial and papal histones that is merely 
spectacular and romantic, much that appeals to the imagina- 
tion and lends itself to myth, and since the sources are abundant 
— the papal archives inexhaustible and the German chronicles 
easily accessible — an undue emphasis has been placed upon 
them It IS at least evident that the political middle ages were 
alieady disintegrating during the period of papal monarch) 
and Holv Roman Empire 

In economic history there is a more definite line traceable 
The one great economic change brought about by the decline 
of the Roman Empire was the lessening of urban life throughout 
the greater part of Europe, the closing up of avenues of com- 
munication and the predominance of isolated agricultural 
communities This phase began to give way m the nth century 
to a commercial and industrial renaissance, which received a great 
impetus from the crusading movements — themselves largeh 
economic — and by the 14th century had made the Netherlands 
the factory of Europe, the Rhine a vast artery of trade, and 
north Italy a hive of busy cities The discovery of America and 
the expansion of commerce merely readjusted conditions already 
highly developed The period of isolated economy which we 
may term medieval lasted only from about the 5th to the 12th 
centuries As for manufactures, the antique methods survived 
until the 1 8th and 19th centuries 

In religious history — to be distmgui^'hed from that of the 
political organization referred to above as the papal monarchy — 
the official recognition of the Christian Church by Galeriiis in 
311 serves as a (onvement starting-point for what we know 
as universal Christendom, though the slow disappearance of 
paganism, as distinct from Christianity, stretches over at least 
a century more The Reformation of the i6th century has long 
been regarded as the close of the pei lod 1 he real ( lose, how 
ever, is the present day- as the result of the rationalism and 
science of the iSth and 19th centuries Ihe heroes of the 
Reformation, judged by modern standards, were xeactionanes 
Unconse lously and to its own ultimate damage the Reformation 
forged the weapons of progress , but it w^as itself in no sense, 
except the institutional and political, the end of that religious 
history inaugurated before the Council of Nicaea Ihe real 
change m attitude which marks the dawn of a new era 
came in the generation of Voltaire And “ medievalism ” is 
onlv now on the defence against “ modernism,” both Catholic 
and Protestant 

In legal history there was a distinct medieval period, when 
Germanic customs superseded Roman law, that most splendid 
of Rome’s legacies But the renaissance of law began relatively 
early, by the 12th century it had created a university, by the 
13th It was helping to organize national states and laying the 
basis for that order which the economic renaissance was already 
demanding 

In science there was no great product m antiquity to be 
lost Compared with art or law, literature or philosophy, 
ancient science (in our sense) was almost insignificant The 
promise m Aristotle of such production remained unfulfilled 
The 17th century is not so much a renaissance here as a mere 
beginning No one ( an deny the general unscientific, uncritical 
nature of medieval ” thought A single Roger Bacon does not 
relieve his age of the charge But the middle age in science 
must include much of antiquity, including Pliny 

Philosophy was the one subject which had, clearly and 
definitely, a medieval period ^holasticism, which absorbed 
the attention of most thinkers from about the nth to about the 
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15 th centunes, is so easily marked off and played so considerable 
d role m the academic history of that time, that historians often 
refer to it as the only intellectual interest of ‘‘ medieval men 
Ihen, selecting some of the later and less virile scholastics as 
V ictims, they isk how men could be seriously interested in their 
trivialities But these men were not all busy over the problem 
of how many angels could stand on a needle-point , nor were 
they all dominated by the religious spirit of faith or intellectual 
cowardice 1 hey were searching for truth with scientific eager- 
ness Their very failure made possible the modem era It is 
perhaps unnecessary to point out how small a proportion of the 
“ intellectuals ’’ were scholastics even in the 13th (entury 

In the realm of art the “ middle ages ” had already set m 
before Constantine robbed the arch of Titus to decorate his 
own, and before those museums of antiquity, the temples, were 
plundered by Christian mobs Ihe victory of Christianitv — 
iconoclastic in its pnmitne spirit — was but a single chapter in 
the story of decline The process was completed by the misery 
of the decaying empire, and by the Germanic invasions The 
barbarians, however, destroyed less than has been commonly 
supposed Destruction was more the product of necessity 
than of wantonness Thus public monuments became fortresses, 
and antique sculpture was built into city walls Such art as 
continued was almost wholly religious, for m the wilderness of 
the times the churches formed oases of comparative prosperity 
«ind peace, and, even m the darkest times, wherever such oases 
existed there the seeds of art took root The Church architecture 
of the “ middle ages,’* then developed naturally and without a 
break, through the Byzantine and Romanesque styles, out of the 
secular and religious anhitecture of Greece and Rome And, 
with the return of comparatively settled and prosperous condi- 
tions, not only architecture but the other arts also blossomed 
undei the influence of what was later stigmatized as the “ Gothic ’ 
spirit into new and original forms Down to the Reformation 
the churches continued to be, as the temples of the ancient 
world had been, the mam centres of the arts, yet the arts were 
not confined to them, but flourished wherever, as in castles or 
walled cities, the conditions essential to their development 
existed With the revival of civilized conditions in secular life, 
secular ideals m ait also revived, the ecclesiastical traditions 
in painting and sculpture, which always tend to become stereo- 
typed, began in the West to be encroached upon long before 
the period of the Renaissance ” Ihe 12th and 13th centuries, 
which witnessed the great struggle between the secular and 
spiritual powers in the state, witnessed also the rise of a literature 
inspired by the lay spirit, and of an art which was already 
escapmg from the thraldom of the stereotyped ecclesiastical 
forms Gothic sculpture was not incidentally decorative, it was 
an essential element in the harmony of the architectural design 
I he elongated kings that guard the door of Chartres Cathedral, 
or the portals with the Last Judgment, are a necessary element 
m the facade Thus fettered, even the realism of the Gothic 
sculptors failed, except m rare instances, of its full expression 
The plastic arts were left for Italy, where antique models were 
at hand, and the glory of its achievement m the 15th and i6th 
centuries was so great as to obscure m men's eyes what had been 
done before 

But this Italian renaissance was not the only one It was 
but one of many, and it was concerned with the two subjects 
w hich perhaps least deeply influence the lives of the mass of men 
— literary humanism and art It is obviously absurd, m the fa( e 
of the foregoing facts, to regard it as the end of a middle age in 
anything but m its own field 

When one studies the history of Europe subject by subject, 
as indicated above, and not merely in a monastic chronicle of 
things in general, chosen according to the author’s point of view, 
one sees the old-time framework passing away The traditional 
idea of a barren middle age and a single glorious renaissance 
proves false An organic study of the past reveals a more 
rational picture of the process which produced the Europe of 
to-day Cataclysm and special creation here as elsewhere give 
way to evolution The new synthesis reveals a universal 
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decline from the 5th to the loth centuries, i^hile the Germanic 
races were learning the rudiments of culture, a decline that was 
deepened bv each succeeding wave of migration, each tnbal 
war of Franks or Saxons, and reached its climax m the disorders 
of the Qthand loth centuries when the half-formed civilization of 
Christendom was forced to face the migration of the Northmen 
by sea, the raids of the Saracen upon the south and the onslaught 
of Hungarians and Sla\ s upon the east That was the dark age 
It left Europe bristling with feudal castles, and already alert for 
the march of progress At once the march begins Henry the 
Fowler beats back the Slavs and places the outposts of Christen- 
dom along the Elbe and the Oder Otto I , his son, drives the 
Magyars from southern Germany and establishes the East Mark 
(Austria) to guard the upper Danube Ihe restoration of the 
Empire m 962 marks the first milestone on the pathway of re- 
covery Already scholarship had found a home in monasteries 
planted in the heart of the German forests The succeeding 
century brought the Empire to the acme of its power, until 
Henry III in the Synod of Sutri, sat in judgment on the impo- 
tent and demoralized papaty Meanwhile h ranee had been 
learning something even in its feudal anarchy Ihe monks of 
Cluny were at work The Capetians had begun fhe great 
monastery of Bee was drawing the sons of northern sea-robbers 
to the service of that greatest civilizing force, the Church The 
progress made through even this darkest age may be measured 
by the difference between the army of Rollo and that which 
William the Conqueror gathered for the invasion of England 
There is a legend, current among historians from the days of 
Robertson and Hallam, that as the year 1000 approached man- 
kind prepared for the Last Judgment, that the earth “ clothed 
itself with the white meintle of churches,” and like a penitent 
watched m terror and in prayer for the fatal dawn Contem- 
porary sources fail to bear out this beautiful conception Apart 
from the fait that reckoning from the birth of Christ was by no 
means universal, and consequently the mass of men were ignorant 
that there was such a thing as the vear 1000, one wonders how 
that most enduring type of architecture* the Romanesque, 
reached its maturity among men who thought that the earth 
itself was so soon to “ shrivel like a parched scroll ” Recent 
scholarship has absolutely disproved this legend, founded on a 
few trite phrases m monastic chronicles, and still to be heard in 
similar contexts Ihe year 1000 marks no epoch in medieval 
history 

The latter half of the iith century witnessed the most remark- 
able political creation in Europe since the days of Caesar, the 
papal monarchy of Hildebrand The great scholastic contro- 
versies had already begun in the schools of France , the revival of 
Roman law had ( ailed forth the university of Bologna, and the 
canonists had begun the codification of the daw of the Church 
The wav was already cleared for the busy 12th century — the 
age of Louis VI and Henry II , of Glanvill and Suger, of Abelard 
and Maimonides, of Frederick Barbarossa and Alexander III , of 
the emancipation of French communes and cities and the inde- 
pendence of those of Lombardy, of the growth of gilds and the 
extension of commerce, of trouv^re and troubadour and the 
beginnings of vernacular literature, of the creation of Gothic 
art, of trial by jury and the supremacy of royal justice Such are 
but a fraction of its achievements Ihe 12th century stand^^ 
beside the i8th as one of the greatest creative centuries in human 
history The 13th like the 19th applied these creations in the 
transformation of society The century of Dante was also that 
of the fiist English parliament, its vast economic expansion 
enabled the national state to triumph in both England and 
France, and furnished the grounds for the overthrow of Boniface 
VIII Into the complex history of this momentous age it is 
impossible to go in any detail Sufficient to sav that in the 
opening quarter of the 14th century Fngl ind and France at 
least stood on the brink of “ modem times ” Then these two 
nations entered upon that long tragedy of the Hundred Years’ 
War, a calamity absolutely immeasurable to both But during 
Its massacres, jacqueries, plagues and famines, the cities of Italv* 
growing rich with trade and manufactures, were in their turn 
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the centres of progress, this time in a new direction, toward the 
recovery of the antique past and the development of art 
This IS the so-called Renaissance {qv) Ihe humanists 
which it produced, interested only in its splendid revelations, 
forgot or ignored the achievements of the penod which inter- 
vened between Cicero and Petrarch Then b> the genius of 
their work they fastened their mistaken perspective upon his- 
torians and the cultured world at large fhev struck upon the 
unfortunate and opprobrious term middle ages for that 
which stood between them and their classic ideals The term 
was first used m this sense by Flavio Biondo, whose “ decades 
was an attempt to block out the annals of history from 410 to 
1410 His treatment fell in admirably with the ideas of his age 
and of that following To Protestants the age of the papal 
monarchy was hke the reign of Anti-Chnst Then, after the 
indifference of humanists and Protestant polemic, came the dis- 
gust of men of science at the scholastic philosophy — an attitude 
best exhibited in Bacon’s Advancement of Learning The 18th 
century was thus trebly barred from a knowledge of genuine 
medieval history Romanticism, that reaction in which Sir 
Walter Scott, the Schlegels and Victor Hugo so largely figured, 
was as far from understanding what it admired as classicism 
had been from what it hated Its extravagant praise of all that 
savoured of the middle ages was still blind to their real progress 
and work They were, for it, the ages of romance and chivalry 
I he view of the romanticists was as one-sided as anv that had 
gone before It is only with the introduction of a wider outlook 
m the scientific study of history that it has been possible to 
straighten the perspective and modify the traditional scheme 
In the purely intellectual sphere it is certainly true that the 
recovery of the antique world was of great importance , that it 
made possible genuine criticism by presenting new points of 
contrast and opening up fields that led away from theological 
quibbles But it did not mean the ‘‘ double discovery of the 
outer and inner world ’’ Mankind did not, as Burckhardt and 
J A Symonds lead one to imagine, suddenly throw off a cowl 
that had blinded the eyes for a thousand years to the beauty of 
the world around, anci awaken all at once to the mere joy of 
livmg If any one was ever awake to the joys of hv mg it was the 
minnesinger, troubadour or goliaid, and the world had to wait 
until Rousseau and Burns before its external beauty was dis- 
covered, or at least deeply appreciated, by any but a few Dutch 
artists Even Goethe crossed the Alps with his carnage shutters 
closed Mont Blanc is not mentioned by travellers until after 
the middle of the 18th century The discovery of the outer 
world IS a recent thing in art as well as in science As for the 
claim that tlie “ Renaissance ” delivered men from that blind 
reliance upon authonty which was typical of “medieval” 
thought, that is a’ fallacy cherished by those who themselves 
rely upon the authonty of historians, blind to the most ordinary 
processes of thought In this regard, indeed, in spite of the 
advance of scientific method and the wealth of material upon 
which to base criticism, we are still for the most part in the 
middle ages The respect for anything in books, the dogma 
of journalistic inerrancy which still numbers its devotees by 
millions, the common acceptance of even scientific conceptions 
upon the dicta of a small group of investigators, these are but a 
few of the signs of the persistence of what is surely not a medieval 
but a universal trait Ihe so-called Renaissance did much, but 
it did not do the things attributed to it by those who see the 
“ middle ages ” through humanist glasses 
Upon the whole, therefore, it would seem that not only was 
there no one middle age common to all branches of human evolu- 
tion, except tne period more definitely marked as the dark age, 
but that those characteristics which are generally regarded 
as “ medieval ” were by no means limited to a single epoch of 
European history In short, the dark age was a reality, but 
the traditional “ middle ages ” are a myth (j T S ♦) 

MIDDLSBORO, a township of Plymouth countv, Massachu- 
setts, U S A , in the S E part of the state, bounded on the N W 
by the Taunton river Pop (1890), (1900), 6885, of 

whom 920 were foreign-bom, (1905, state census), 6888 Area, 


about 70 sq m The principal village also is named Middleboro; 
it IS 35 m. S of Boston, is ser\cd by the New York, New Haven 
& Hartford railroad and by electric Lnes connecting with 
Taunton, Boston, New Bedford and Cape Cod, and has a town- 
house, a soldiers’ monument, and a public library housed m a 
building erected from a fund (part of which is used as a permanent 
endowment) bequeathed by Ihomas Sprout Peirce (1823-1901), 
a merchant of the township, who, in addition, bequeathed about 
$500,000 as a special trust-fund for the use and benefit of the 
town of Middleboro , the income has been spent 1 wgely in the 
construction of macadam roads, the erection of an almshouse 
and the installation of special ( ourses in the high school The 
village, a place of considerable natural beauty, is a summer 
resort, and has various manufactures Other villages in the 
township are North, East and South Middleboro, and Rock 
The township had important herring fisheries in early times and 
manufactured straw hats (from 1828) and ladies’ dress goods 
Middleboro was settled about 1662 under the Indian name 
Nemasket, became a part of the township of Plymouth in 1663, 
and m 1669 was incorporated as a separate township, taking its 
name probably from Middlesbrough, North Riding, York 

See Thomas Weston, History of the J own of Middleboro ^ Massa^ 
chusett^ (Boston, 1906) 

MIDDLEBURYf a village and the county-seat of Addison 
county, Vermont, USA, in Middlebury township, on Ottei 
Creek, about 31 m NNW of Rutland Pop of the village 
(1890), 1762, (1900), 1897, of whom 221 were foreign-born, 
of the township (1890), 2793, (1900), 3045 Middlebury is 
served the Rutland railroad It is picturesquely situated 
near the Cireen Mountain range, and is the seat of Middlebury 
College (chartered, 1800, co-educational since 1883), which offers 
a classical course and a Latin-scientific course, and had in 1907- 
1908 12 instructors and 203 students (84 of w hom were women), 
and a library of 35,000 volumes The Sheldon art museum and a 
public library are among the public institutions of the village, 
and the principal buildings include the court-house and the 
opera-house The principal industrial establishments are marble 
quarries, “ Italian ” marble works, iron foundries, lime-kilns, 
flour-mills, and door, sash and lumber mills About i ni north 
of the village, in the township of Wey bridge, there is a large 
United States government breeding station for Morgan horsts, 
and merino sheep are raised in the vicinity 

The township of Middlebury was incorporated in 1761, and the 
first settlement on the site of the present village was made in 
T773 At the outbreak of the War of Independence the settle- 
ment was deserted, and all except two or three of the houses 
were destroyed by British troops, but the settlers returned 
soon after the clbse of the war, and the township was formally 
organized and sent a member to the state assembly m 1788 
Middlebury was incorporated as a borough in 1813, and as a 
village m 1832 

MIDDLESBROUGH, a municipal, county and parliamentary 
borough and seaport in the North Riding of Yorkshire, England, 
238J m N by W from London, on the North Eastern railway 
Pop (1891), 75,532, (1901), 91,302 It lies on the south bank of 
the Tees, 5 m from its mouth m the North Sea, and is the centre 
of one of the most important iron-working districts in the world 
It IS wholly of modern growth, having been incorporated in 1853 
Its chief buildings are a fine town hall with lofty clock-tower and 
spire (1889), containing the municipal offices, free library, &c , 
the exchange, county court, Dorman memorial museum and 
Roman Catholic cathedral Besides iron and steel works, the 
first of which was that of Messrs Bolckow, Vaughan & Co , there 
are rolling-mills, tube works, wire-mills, engineering works, oil 
works, chemical works, salt works and a considerable ship- 
building industry The district abounds in blast furnaces The 
docks are accessible to large vessels, the entrance having a depth 
of 32 ft Extensive dredging operations are carried on m the 
river The accommodation for shipping includes two graving 
docks, two patent slips, &c The entrance to the river is pro- 
tected by two breakwaters named respectively the North Gare 
and South Gare The furnaces within the port produce some 
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2,500,000 tons of pig iron annually. Middlesbrough is the seat 
of a Roman Catholic bishop Ihe parliamentary borough, 
falling withm the Cleveland division of the county , returns one 
member Ihe county borough was created in 1888 The town 
IS governed by a mayor, ten aldermen and thirty councillors 
Area, 2823 acres 

Ihe earlier history of the place is meagre Where Middles- 
brough now stands there were at one time a small chapel and 
priory founded by Robert de Brus of Skelton Castle These 
were dedicated to St Hilda, and with some lands were given bv 
de Brus to the abbey of St Hilda at Whitby in 1 130 The priory 
fell into rums at the time of the Reformation, and no trace now 
remains beyond some stones built into the wall of a brewery 
The Oak Chair in the town hall also is made from a fragment In 
1801 there were upon the site of Middlesbrough onlv four farm- 
houses^ In 1829 a company styling itself the Middlesbrough 
Owners bought 500 acres of land, and began building in the town 
In 1830 the Stockton & Darlington railway was extended to 
Middlesbrough, four years later the town was lighted with gas, 
and after six y ears more a public market was established The 
census of 1831 showed the population to be 1^4, that of 1841 
showed 5709 In 1842 the opening of the docks gave additional 
importance to the town From the year 1851, when John 
Vaughan discovered the presence of ironstone in the Eston hills 
the town advanced rapidly 

MIDDLESEX, LIONEL CRANFIELD,ist E \ri of (1575-164S), 
was a su((essful London merchant, who was mtroducecl to King 
James I by Henry Howard, earl of Northampton, and entered 
the royal service in 1605 In 1613 he was knighted and was 
appointed surveyor-general of customs, in 1616 he became one 
of the masters of requests, and in 1619 master ot the court of 
wards and liveries and chief commissioner of the navy He w^as 
rctuined to parliament as member for Hythc in 1614 and for 
Arundel in 1O21 Cranfield, who was also master of the w^ard- 
iob(, was responsible for many economies in the public service, 
and his business acumen was very useful to the king He took 
part in the attack on Bacon in 1621 and although, contrary to 
general expectation, he did not succeed Bacon as lord chancellor 
he was created Baron Cranhcld in July of this year In 1621 
aho he became lord high treasurer anci in September 1622 was 
created earl of Middlesex,losing his positions and influence shortlv 
afterwards because he opposed the projected war with Spain, and 
had incurred the hostility of Prince Charles and George Villiers, 
duke of Buckingham Impeached by the House of Commons 
for corruption, he was found guilty by the House of Lords in May 
1624 and was sentenced to lose all his olliccs, to pay a heavy fine 
and to be imprisoned during the king s pleasure However, he 
was released from prison in a few days, was pardoned in the 
following year, and was restored to his seat in the House of 
1 ords m 1640 Ihe earl’s second wife was Anne Brett (d 1670), 
a cousin of Buckingham’s mother, whom ho married somewhat 
reluct intly in 1621 in order to ensure Buckinghams support 
Middlesex died on the 6th of August 1645, leaving with other 
issue a son James (1621-1651), 2nd earl of Middlesex, who was a 
partisan of the parliamentary party during the C ivil War James 
was succeeded by his brother, Lionel, and when this earl died m 
Octc)b( i 1674 his titles became extinct The first earl’s daughter 
Lrancxjs married Richard Sackville, 5th earl of Dorset, and their 
son Charles was created earl of Middlesex in 1675 years 

later he became earl of Doiset, and the title of earl of Middlesex 
was borne by the earls and dukes of Dorset until 1843 

MIDDLESEX, a south-eastern county of England, bounded 
N by Hertfordshire, E by Essex, S E bv the county of London, 
S by Surrey, and W by Buckinghamshire The area is 283 3 
sq m , and, excepting Rutland, the county is the smallest in 
England The area outside the county of London, or extra- 
metropolitan area, with which this article is mainlv concerned, 
IS 233 8 sq m It lies entirely m the basin of the river Thames, 
which forms its southern boundary On the east it is separated 
from Essex by the Lea, the largest northern tributary of the 
Thames The other rivers in order westward, are the Brent, 
the Crane or \edding Brook, and the Colne The waters of 


several streams are collected in the artificial Brent reservoir near 
Hendon, from which the Brent flows w ith a circuitous course to 
the Ihames at Brentford The Crane, rising in the high ground 
near Harrow-on-the-HiH, joins the Thames at isleworth, and 
the Colne, which rises on the elevated plain between Hatfield 
and St Albans (Hertfordshire), traverses a flat vallev on the 
wxstern boundarv of the county, where it divides into several 
channels, and joins the mam river at Staines The highest 
ground, exceeding 400 ft at several points, and reaching 503 ft 
abov^e Stanmore, is found along the northern boundary , in a line 
from Stanmore through Elstree, Chipping Barnet and Potter’s 
Bar Two well-marked lines of heights, detached from the 
main line, project southward, the eastern from Whetstone 
through Finchley and Highgate to Hampstead, wheie, within 
the countv of London, a height of 443 ft is found on Hampstead 
Heath, the western being the isolated elevation on which stands 
Harrow-on-the-Hill IJie hills skirting the Lea valley, in the 
neighbourhood of Enfield, are abrupt, though of no great 
elevation Elsewhere the countrv is v-erv slightly unduhting 
or cjuite flat, as along the banks of the Ihames and Lea Ihe 
Thames, however, beautifies its immediate neighbourhood, and 
rich svhan scenery is not wanting m the higher districts Ihe 
greater part of the county was formerlv dcnsclv forested and 
sparseh populated, and the name of Enfield Chase, a roval 
preserve in the north-east, still reialls this condition In 
modern times the visible influence of London has spread over 
practirallv the entire county Villages have grown into populous 
suburbs, large institutions, for which sites adjacent to rather 
than within the metropolis have been found pieferable, are 
numerous, and the development of suburban railway communi- 
cations has brought fresh ground within reach of builders 

Geology —The county lies entirely within the structural basin 
of the Ihimes and as in the neighbouring counties the general 
slope of the ground and dip of the strata is towards the south-c ist 
South of an irregular line passing from Uxbridge north of Hayes, 
by Hanwcll and Ealing to Hyde Park and (ast of a similar line 
from the upper side of the Paik to Tollcnham and on from that point 
to Enluld the only visible deposits are the gi ivcls loams, bntk- 
earths and sands laid down in foimer times by the Ihames, with 
contributions b\ the Lea and the ( oint Ihese alluvial deposits 
use gradually noithward from the Ihaincs and westward from the 
Lea in a series of gentle terraces Ihe cvrlicst portions of London 
vvcie built upon these terraces because while they were dry at the 
suiface water could be obtained by sinking shallow wells The 
alluvium has yielded many flint implements ^nd the bones of the 
mammoth bear and rhinoceros great elk and other extinct forms 
The loams are dug for bricks and the gravel foi ballast t^c about 
West Drayton Southall, Enfield and lottenham 

The London clay a marine deposit is bluish where it has not 
been turned blown by exposure to the weather It undeilies all 
the nvei deposits and rises to the surface north and cast of the 
alluvial boundarv indicated above It gives rise to the undulating 
grassy country round Harrow Chipping iiarnct and Elstree Below 
the London clay arc the more sandy Reading beds they may be 
seen at Haretidd and at South Mimm^ inhtrs occui at Pmner and 
Ruishp Chalk iS only visible on the side of the Colne valley at 
Harefiekl where it is quarried and at South Minims Formerly 
the sandv and pebbly liagshot beds covered all the London clay 
area but now only isolated patches remain such as those on the top 
of Harrow Hampstead and Highgate hills Long after the Bagshot 
beds were laid down the country was cov^ered by a variety of glacial 
deposits such are the pebble gravels of Stanmore Heath and the 
district north of Barnet the clay and sand of PinchUy Muswell 
Hill and Southgate the chalky boulder clay to be seen at Finehky, 
Southgate and Pottei s Bar Several deep borings m the London 
basin prove the existence beneath the chalk of beds which 
do not crop out in Mukllcscx The most interesting is that 
at Meux s Brewery, lottenham Court Road (about 1140 ft ) which 
passes through the following formations giavcl and clay, 21 ft 
London clay (>4 ft Reading beds 51ft Thanct sand 21ft , chalk 
<>55 ft , upper greensand 28 ft , gault 100 ft lower greensand, 
04 ft Dev oni in rocks 80 ft ’ 

Industries S'C — The climate of some of the higU-lymg districts 
IS particularly healthy Little more than one half trie total area 
of the county is under cultivation and the gram crops, greatly 
decreasing are insignificant The soil in the north ind north- yvest 

' See Geology of Part of the London Basin, Mem Geol Survey, 

2 vols , Soils and Subsoils " ditto Proceedings of the Ceolo^ 
gists 4ssociatinn A large model of the geology of London is 
exhibited in the Museum of Practical Geology, Jermyn Street, 
London 
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is heavy, poor clay, but the rich alluvial soil of the Thames Valley 
IS specially suitable for market gardens On the outskirts of London 
much land now built over was formerly devoted to market gardening 
The number of livestock decreases m fact, agncullure as a whole 
has slowly to give place to extension of building Industries are 
extensive and varied The county is naturally, in view of the 
proximity of I/^ndon, closely inttrsei ted with railways, the following 
companies, from east to west and south, affording coinrauni 
cations Great Lastem, Great Northern, Midland, I ondon North 
Western, Metropolitan, Great Central, Metropolitan District, 
Great Western, London & South Western Moreover in some parts 
the tramway system has been extended over a wide area frpm 
London, thus Uxbridge, in the extreme west of the county, is so 
served The principal canals are the Grand Junction, running 
west from Brentfora to the Colne Valley and thence northward 
with a branch (the Paddington Canal) connecting it with the 
Regent s Canal in London and, in the cast, the Lea navigation 
Population and Administratton — Ihc area of thi ancient county 
13-181,^20 acres, with a population m 1871 of 2,5^9,705 in 1891 of 
3,251,671, and in 1901 of ^'185, 323 At the time of the Domesday 

burvey the population of Middlesex exclusive of London, was 2302 
The cxtra-metrojxihtiii area is 149,068 acres, with a }X)pulation in 
1901 of 798 738 The part of the anci-.nt county transfer! cd to 
the county of London under the Local Govcinmint Act 1888 was 
31 484 acres in extent, and 771 acres were then trinsfcrrod to 
Hertfordshire while under the London Government Act 1899 the 
southern part of Hornsey was transferred to London Ihe area 
of the administrative county is i4S,7oo acies The county contains 
SIX hundreds Ihc municipal boroughs are haling (pop 3^031), 
Hornsey (72,056) The urban districts are Acton (^7,744), Brent- 
ford (15,171), Chiswick (29,809), Edmonton (46899), Enfield 
(42 738), Feltharti (5280), Finchley (22,126), Fnern Barnet (11,566), 
Greenford (819), Hampton (6813), Hampton Wick (2606), Hanwell 
(10,438), Harrow on the Hill (10,220), Hiycs (3000), Hendon 
(22,450), Heston and Tslcworth (^0,863), Kingsbury (757), Ruislip 
Northwood (3850), Southall Norwood (13,200), Southgate (14,993), 
Staines (6688), Sunbury-on Thames (4544), leddington (14,037), 
Tottenham (102,541), Twickenham (20,991), Uxbridge (8585), 
Wcaldstonc (5901), Wembley (4519), Willcsdcn (114,811), Wood 
Green (34,233) The county is m the junsdiction of the centnl 
criminal court and the whole extra-metropolitan county is within 
the mctrojicht in police ilistrict, the name of ‘Greater London * 
covering it There are ont court of quarter sessions and eight petty 
sessional divisions The number of civil paiishcs is bo Middlesex 
(extra-metropolitan) is wholly in the dioetst of London, excepting 
a small portion in that of Oxford, and includes 153 ecclesiastical 
parishes or distnets, wholly or in part fhe extra-mttr<^x)Iitan 
irliamentary divisions, tach r< tiiriung one member, are Enfield, 
ofttnham, Horns< y, Harrow, Uxbiidgc, Brentford and Ealing 

History — The distret which is now Middlc'-ex was colonized 
m the 6th centuiy bv an offshoot of the Fast Saxon tribe, and 
derived its name from its position betwetn the kingdoms of the 
East and West Saxons fn a charter dated 704 Middlesex is 
mentioned by name as a dependency of F'ssex, but soon after it 
acknowledged the supremacy of Menia, and from 748 onwards 
the Mercmn council was held at I ondon, xnd from 780 onwards 
at Brentford In the 9th century Middlesex formed part of 
the Danelagh, and m 993 Anlaf the Dane came with 93 ships 
to Staines The only reference to Middlesex m the Saxon 
Chronic )e occurs in loi i, when it was again overrun by the Danes 
The Conqueror's march upon London was preceded by a general 
devastation of the surrounding country, the effects of which 
are illustrated m the Domesday Survey by the diminution in 
land values At this time the district north of London formed 
the vast forest of Middlesex, the greater part of which was dis- 
afforested in the reign of Henry ITT Enfield had woodlands 
for 2000 pigs, Ruislip for 1500 pigs, and Kingsbury, Hillingdon 
and Hendon for 1000 pigs each Vineyards are mentioned 
at Holborn, Colham, Kempton and Kensington, fishponds at 
Harmondsworth and Hareffeld produced each tooo eels 
As a shire Middlesex probably originated about the time of 
the frith of 886, when it is described as the land dependent upon 
Txindon, and in 912 is referred to as “ Dindon and the land which 
owed obedience thereto During the Saxon period the exten- 
sive manors held by the church of Canterbury, the bishop of 
London and h.s canons of St Paul’s, and the abbey of 
Westminster were held as independent franchises the courts 
for St Paul's being held at Stepney and Fulham, for West- 
minster &t Westminster and Staines, and for Canterbury at 
Harrow By charter of Henry I (confirmed bv Stephen 
and Henry II ) the citizens of London held Middlesex at 


farm for £300, with power to elect a sheriff from among their 
number, and by charter from John the shrievalty of both 
London and Middlesex was granted to the mayor and citizens 
in fee By charter of 1242 the cc^mmon pleas for the county 
of Middlesex were ordered to be held at the stone cross in the 
Strand Under a charter of 1447 ^ord mayor was authorized 
to nommateone of the city aldermen as justice of the peace foi 
Middlesex The six modern hundreds of Edmonton, Elthome, 
Gore, Islew^orth, Ossulston, and Spelthorne have been scarcely 
changed since the Domesday Survey, except that Isleworth was 
then Honeslaw (Hounslow), while in the 12th century hidage 
a hundred of “ Mimes " is mentioned, corresponding with the 
Domesday hundred of Edmonton Middlesex has always been 
included m the diocese of London The archdeaconry of Middle- 
sex, which includes part of Essex, is mentioned in 1151, but the 
Micidlesex portion was not subdiviaed into rural deaneries until 
1857, when the deaneries of Fulham, Ealing, Uxbridge, Staines, 
Hampton, Enfield, Haitow and St Pancras were created The 
deaneries of Chelsea, Hammersmith, Hampstead, Hornsey, Ken- 
sington, Paddington, St Marylebore, We^^tminster and Willesden 
were created later, but Staines was abolished 

In 1215 Middlesex was ravaged by William, earl of Salisbury, 
and Falkes de Breaut6, and in the same year at Runnimede rear 
Staines John was forced to issue the Magna Carta In the 
Civil War of the 17th century Middlesex supported the Parlia- 
mentary cause, joining m 1642 with Hertfordshire and Essex 
in a petition that the votes cf the bishops and popish lords might 
1)6 disallowed in the House of I ords, anci that the forts .and castles 
of the kingdom might be placed m such hands as the Parliament 
could c onfide m Sir Denzil Hollis was defeated by the Royalists 
at Brentford in 1642 and m 1645 ^ fruitless treaty between 
Charles I and the Parliament was concluded at Uxbridge 
Brentford had famous election contests in 1768 and 1769 
Ihe woollen and leather industries flourished in Middlesex 
m Norman times London was the great place of slaughter, 
and hides were tanned at Enfield IBricks weie also manu- 
factured from early times, and Heston was noted for its \vheat 
Paper was extensively manufactured in the 17th century, and 
much distress was caused in 1636 by a decree prohibiting the 
purchase of old rags for the Middlesex paper mills for fear of the 
plague In 1640 the manufacturei s of mohair yarn in Middlesex 
appealed agamst a bill prohibiting the rearing of material made 
of the said yirn during the winter season In 1655 ^ certificate 
of a hundred master tanners and other tradeis of Middlesex 
approved an invention for com erting raw hides into leather bv 
means of new liquor, with or without oak-bark 

Middlesex letiimed two members to parliament m 1205 
(For the 1 epresentation of London '•ee I ondon ) 

See John Norcicn, Speculum Pntanmae the fivste parte, an historic 
call and chorof^raphtcall de^^cripkon of Middlesex (I^ndon, 1593, 
reprinted 1637 and 1723) Daniel Lysons Ihe hnvtrons of London 
(i792-i79C>) , Victoria Countv History Middlesex 

MIDDLETON, EARLS OP John Middleton, tst Earl of 
Middtfton (c* 16T9-16/4), belonged to a Kincardineshire family 
which had held lands at Middleton since the 12th century In 
early life he served .^s a soldier in France, later he fought against 
Qiarles I both in Fngland and m Scotland, being especially 
prominent at tne battle of Phihphaugh and in other operations 
against the great Montrose He helcl a high command m the 
Scottish army which marched to rescue the king m 1648, and he 
wis taken prisoner after the battle of Preston He joined 
Charles TI when that monarch reached Scotland in 1650, but he 
was soon at variance with the party which at that time was 
dominant m church and state and was only restored to favour 
after de ng a public penance at Dundee He was a captive for the 
second time after the battle of Worcester, where he commanded 
the Ro> alist cavalry, buLhe escaped from the Tower of London 
to Pans In 1653 Middleton was chosen by Charles II to head 
the projected rising m Scotland He reached that countrv in 
February 1654, but the insurrection was a complete failure Its 
leader, who cannot be held responsible for this result, remained 
m Scotland until 1655, when he rejoined Charles II , who made 
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him an earl m 1656 He returned to England with the king m 
1660 and wab appointed commander-m-chief of the troops in 
Scotland and lord high commissioner to the Scottish parliament, 
which he opened in January 1661 He was an ardent advocate 
of the restoration of episcopacy, this being one reason which led 
to serious dissensions between the earl of I auderdale and himself, 
and in 1663 he was deprived ol his offices He was afterwards 
(1667) governor of Tangier, where he died in June 1674 

His eldest son Charles, Eari of Middlfton {c 1640- 
1719), held several offices under Chrirles II and James II , being 
envoy extraordinary at Vienna and afterwards joint secretary 
for Scotland In 1684 he became an English secretary of state, 
and With Richard Graham, Vistount Preston, he had the difficult 
task of managing the House of Commons for James II lie was 
loyal to James after the king fled to France, although he re- 
mained in England, where, as the leader of the moderate Jacob- 
ites, he sought to bring about a restoration by peaceful means 
In 1693 the earl joined the exiled king at St Germaias, where he 
became his secretary of state, afterwards he held the same office 
at the court of James Edward, the old pretender, m Handers 
and m Lorraine He was partly responsible for the unsuccessful 
expedition of the Jacobites to Scotland m 1707, and he resigned 
hib office as secretary m 17 13 Middleton, who had been cieated 
earl of Monmouth by the pretender, died in 17 19 His titles had 
been declared forfeited in 1695, but they were ( laimed by his son 
John, who died unmarried about 1746 ihe earl was a Protes- 
tant, although a lukewarm one, until 1701, when he yielded to the 
dying wish of James II and joined the Roman C athohe Chun h 

One of Middleton’s kinsmen was Sir Charles Mipdleton, 
Bart (1726-1813) Iliving served in the navy Middleton 
was comptroller of the navy from 1778 to 1790, standing 
out through that period of inept administration as the pillar of 
the service ” In April 1805, at a most critical time, he was, 
although eighty years of age, appointed first lord of the admiralty 
by Pitt and was created Lord Barham It has been usual to 
regard Barham as a cipher at the admiralty board, but more 
recent resean h, ebpccially an examination ot the Barham Papers ^ 
has proved tins to be the rt\ erse of the truth He enjoyed the 
absolute confidence of Pitt, and it was his experience, industry 
and energy which mide possible the great campaign which 
ended at Trafalgar IIc resigned office in Januiry 1806 and 
died on the 17th of January 1813 His barony passed through 
his daughter Diana (1762-1823) to the Noels, carls of Gams- 
borough, by whom it is still held The Barham Paper are bem^^ 
edited by Sir J K Laughton (\ol 1 ii;o7, vol u 1910) See 
also I S Corbett, l.he Campaign oj Trafalgar {ic)i 6 ) 

Sec A C Biscoc, The Earls of Middleton 

MIDDLETON, ARTHUR (1742-1787), Ameruan politician 
md signer of the Deelaration of Independence, was bom at 
Middleton Place on the Ashley river. South Carolina, on the 26th 
of June 1742 His family was one of the most prominent in the 
colony The grandfather, Arthui: Middleton (1681-1737), was 
president of tho Council in 1721-17^0 and as such was acting 
governor in 1725-1730, and the father, Henry Middleton (1717- 
1784), was speaker of the Assembly in 1745-1747 and again in 
1734-1753, a delegate to the Continental ( ongress in 1774-1776, 
anel its president from October 1774 to May 1775, a member of 
the South Carolina Committee of Safety, and in 1775 pFOi»ident of 
the South Carolina Provincial Congress Like most wealthy 
South Carolmians of the i8th century, Arthur Middleton was 
educated m England- at Hackney, at Westminster School, and 
at St John’s College, Cambridge Ho then returned to ^uth 
Carolina, but soon afterwards went back to England to live, and 
trivelled on the Continent In 1773 he again returned to 
South Carolma, and in the controversies between the colonists and 
the home government became a leader of the Whigs He was 
a member of the provincial Council of Safety in 1775-1776, and a 
delegate to the Continental Congress in 1776-1777 In 1778 he 
was elected governor of South Carolina, but owing to his dis- 
satisfaction with the new state constitution he det lined to serve 
He was captured by the British at Charleston in May 1780, wis 
exchanged in July 1781, was agam a delegate to Congress in 


1781-1783, and later served in the state legislature He died on 
the 1st of January 1787 at Middleton Place, near Charleston 
His eldest son, Henry Middleton (1770-1846), was an 
orator of ability, was governor of South Carolina m 1810-1812, 
a representative m Congress in 1815-1819, and the United States 
minister to Russia from 1820 to 1830, negotiating in 1824 a 
convention relative to navigation, fishing and tradmg m the 
Pacific Ocean, and to establishments on the North-West ( oast 
This was the first treaty between the United States and Russia 
MIDDLETON, CONYERS (168^ 1750), English divine, was 
born at Richmond in Yorkshire on the 27th of December 1683 
He graduated at Cambridge, took orders, and in 1706 obtained a 
fellowship, which he soon resigned upon contracting an advanta- 
geous marriage In 1717 a dispute with Ruhard Bentley, who 
made an extortionate demand on the occasion of Middleton’s being 
created D D , involved him in an acrimonious controversy lie 
wrote several trenchant pamphlets, among them the “ Remarks ” 
and '' Further Remarks on Bentley’s Proposals for a New 
Edition of ihe Creek Testament, an endeavour to visit his grievances 
upon the text of the New Testament In 1723 he was involved in 
a lawsuit hy personalities against Bentley, which had found their 
way into his otherwise judicious tract on library administration, 
written on the occ asion of his appointment as university librarian 
In 1726 he ofTended the medical profession by a dissertation 
contending that the healing art among the ancients was only 
exercised by slaves 01 freedmen Between the dates of these 
publications he visited Italy and made those observations on the 
pagan origin of church ceremonies and beliefs which he sub- 
secjuently embodied m his letter from Rome (1729) This 
(ogent tract probably contributed to prepare the storm which 
broke out against him on his next publication (1731) In his 
remonstrance with Daniel W aterland on occasion of the latter’s 
reply to Matthew Tindal s Chnstiamiy as Old as the Creation ^ 
Middleton takes a line which in his day could hardly fail to 
expose him to the reproadi of infidelity He gives up the 
literal truth of the primexal Mosaic narratives, and, in pro- 
fessing to indicate a short and easy methe d of confuting lindal, 
lays princ ipal stress on the indispensableness of Christianity 
as a mainstiv of social order This was to resign nearly everv- 
thing that divines of the W.iterland stamp thougnt worth defend- 
ing Middleton w \s warmlv assailed from many ejuarters, and 
retreated with some difficulty under cover of a sheaf of apolo- 
getic pamphlets and a more regular attendance at church His 
next important public ition was a Life of Cicero (1711) largely 
told in that statesman s own words Though Middleton’s 
reputation w is much enhanced by this piece of work, there is no 
doubt that he drew largely from the scarce book of William 
Bellendcn, De tribus lumimbus Romanornm The work was 
undertaken at the instance of Lord Hervey, in correspondence 
with whom also originated his disquisition on The Roman Senate, 
published m 1747 The same year and the following produced 
the most important of all his wti tings, the Introductory Discourse 
and the Free Inquiry “ concerning the miraculous powers which 
are supposed to have subsisted m the church from the earliest 
ages ” In combating this belief Middleton indirectly established 
two propositions of capital importance He showed that ecclc si- 
astual miracles must be accepted or rejected m the mass, and he 
distinguished between the authority clue to the early fathers’ 
testimony to the beliefs and practices of their times, and their 
very slender credibility as witnesses to matters of fact Some 
individual grudge seems to have prompted him to expose, in 
1750, Bishop Sherlock’s eccentric notions of antediluvian 
prophecy, which had been published 23 years before On the 
28th of July T750 he died at Hildersham, near Cambridge 
Middleton’s most ambitious work is obsolete from no fault 
of his, but his controversial writings retain a permanent place in 
the history of opinion In his more restricted sphere he may not 
inappropriately be compared with I essing Like Lessing’s, 
the character of his intellect was captious and iconoclastic, but 
redeemed from mere negation hy a passion for abstract truth, 
too apt to slumber until called into activity by some merely 
personal stimulus His diction is generally masculine and 
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hamnonioLis Pope thought him and Nathaniel Hooke the 
younger the only prose writerb of the day who deserved to be 
cited as authorities on the language bamuel Parr, while expos- 
ing his plagiarisms, heaps encomiums on his style But his 
best qualities, his impatience of superstition and disdain of mere 
external authority, are rather moral than literary 

The best general view of his intellectual character and influence 
IS to be found in Sir Leslie Stephen s English Thought in the Eighteenth 
Century, ch vi A handsome edition of his works, containing several 
posthumous tracts, but not including the Life of Cicero a])pcared 
in 4 vols in 1752 and in 5 vols in 1755 

MIDDLETON, THOMAS {c 1570-1627), English dramatist, son 
of William Middleton, was born about 1570, probably in London 
There is no proof that he studied at either university, but he may 
be safely identified with one of the Thomas Middletons entered 
at Gray ’s Inn m 1593 and 1596 respectively He began to write 
for the stage with The Old LaiVy in the original draft of which, if 
It dates from 1599 as is generally supposed, he was certainly not 
associated with William Rowley and Philip Massinger, although 
their names appear on the title-page of 1656 By 1602 he had 
become one of Philip Henslowe^s established playwrights The 
pages of Henslowe’s Diary contain notes of plays in which he 
had a hand, and in the year 1607-1608 he produced no less than 
SIX comedies of London life, which he knew as accurately as 
Dekker and was content to paint in more realistic colours In 
1613 he devised the pageant for the installation of the Lord 
Mayor, Sir Thomas Middleton, and in the same year wrote an 
entertainment for the opening of the New River in honour of 
another Middleton Prom these facts it may be reasonably 
inferred that he had influential connexions He was frequently 
employed to celebrate civic occasions, and m 1620 he was 
made city chronologer, performing the duties of his position with 
exa( tness till his death 

The most notable event in his career was the production at the 
Globe theatre in 1624 of a political play, A Game at Chess, 
satin/ing the policy of the court, which had just received a 
rebuff in the matter of the Spanish marriage, the Fnglish and 
Spanish personages concerned being disguised as the White 
Knight, the Black King, and so forth 1 he play was stopped, 
in consequence of remonstrances from the Spanish ambassador, 
but not until after nine day s' performances, and the dramatist 
and the actors were summoned to answer for it It is doubtful 
whether Middleton was actually imprisoned, and in anv case the 
king's anger was soon satisfied and the matter allowed to drop, 
on the plea that the piece had been seen and passed by the master 
of the revels. Sir Ilcnr) Herbert Middleton died at his house 
at Newington Butts, and was buried on the 4th of July 1627 

He worked with various authors, but his happiest collaboration 
was with William Rowley, this literary partnership being so 
close that P G Pleay {Biog Chron of the Drama) treats the 
dramatists together The plays m which the two collaborated 
are i Fair Quarrel (printed 1617), The World Lost at Tennis 
( 1620), an ingenious masque, The Changeling (ac ted 1624, printed 
1653), and The Spanish (acted 1623, printed 1653) The 

main interest of the Fair Quarrel centre^ in the mental conflict 
of Captain Agir, the problem being whether he should fight in 
defence of his mother's honour when he no longer believes his 
quarrel to be just The underplot, dealing with Jane, her con- 
cealed marriage , and the physician, which is generally assigned 
to Rowley , was suggested by a story in Giraldi Cinthio's Hecatom 
mxthi The Changeling is the most powerful of all the plays with 
which Middleton's name is connected The plot is drawn from 
the tale of Alsemero and Beatrice Joanna m Rey nolds's Triumphs 
of Cod's Reveng against Murther (bk 1 , hist iv ), but the 
story, bla(k as it is, receives additional horror m Middleton’s 
hands The famous scene in the third act between Beatrice 
and De Flores, who has murdered Piracquo at her instigation, 
is admirably described by Swinburne 

'' That note of incredulous ama/cment that the man whom she 
has just instigated to the commission of murder ' can be so wicked ' 
as to have served her end for any end of hia own beyond the pay of 
a professional assassin is a touch worthy of the greatest dramatist 
that ei er Iivtcl That she, the first criminal, should be honestly 


shocked as well as physically horrified by revelation of the real 
motive which impelled her accomj)lice into crime, gives a lurid 
streak of tragic humour to the lifelike interest of the scene as the 
pure infusion of spontaneous poetry throughout redeems the whole 
work from the charge of vulgar subservience to a vulgar taste foi 
the presentation or the contemplation of criminal horror 

Leigh Hunt thought that the character of De Flores, for effect 
at once tragical, probable and poetical, “ surpassed anything 
with which he was acquainted in the drama of domestic life 
The underplot of the piece, though it is based on the humours of 
a madhouse, has genuine comic flashes The Spanish Gtpsie has 
a double plot based on the Fuerza de la sangre and the Gttanilla 
of Cervantes Much has been said on the collaboration of 
Middleton with Rowley, who was much m demand with fellow- 
dramatists, especially for his experience in low comedy These 
plays, even m scenes where the evidence in favour ot one or other 
of the collaborators is clear, rise to excellence which neither 
dramatist w as able to achieve alone It was clearly no mechanical 
partnership the limits of which can be said to be definitely 
assigned when the ac tual text has been parcelled out between the 
collaborators 

With Ihomas Dekker he wrote The Roaring Cirle, or Moll Cut- 
Purse (1611) The frontispiece represents Moll herself in man’s 
attire, indulging in a pipe of tobacco She was drawn or ideal- 
ized from life, her real name being Mary Frith (1584-1639 ?), who 
was made to do penance at St Paul’s Cross in 1612 ‘ Worse 

things, I must confess,” says Middleton in his preface, “ the world 
has taxed her for than has been written of her, but 'tis the excel- 
lency of a writer to leave things better than he finds 'em ” In the 
plav she is the champion of her sex, and is equally ready with 
her sword and her wits Middleton is also credited with a share 
in Thomas Dekker's Honest Whore (pt 1 , 1604) The Witch, first 
printed in 1778 from a unique MS , now in the Bodleian, has 
aroused much controversy as to whether Shakespeare borrowed 
from Middleton or vice versa The dates of both plays being 
uncertain, there are few definite data 1 he distinction between 

the two cone eptions has been finely drawn bv Charles Lamb, and 
the question of borrowing is best solved by supposing that what 
IS common to the incantations of both plays was a matter of 
common piopertv The Mayor of Quinborough was published 
with Middleton’s name on the title-page in 1661 Simon, the 
comic mayor, is not a \ery prominent character in the plot, 
which deals with Vortiger Hengist, Horsus and Roxena among 
other chaiacters One of its editors, Mr Havelock Ellis, thinks 
the proofs of its authentn ity as Middleton’s work very slendei 
It IS generally supposed to have been a very early work subjected 
to generous revision 

The plays of Middleton still to be mentioned may be divided into 
rom intic and realistic comedies of London I ife Dekker had as 
wide a knowledge of city manners, but he was more sympathetic 
in treatment, readici to idealize his subject Two New Playes 
Viz More Dissemblers besides Women Women beware Women, 
of which the former vs licensed before 1622, appeared in 1657 
The plot of Women beware Women is a double intrigue from a con 
temporary novel, Hyppolito and Isabella, and the genuine history 
of Bianca Capello ancl Francesco de Medici 1 his play, which ends 
with a massacre appalling even in Elizabethan drama, may be taken 
as giving the measure — no mean one -of Middleton s imaided 
power m tngedy 

The remaining plays of Middleton are Blurt, Master Constable 
Or the Spaniards Night walke (1O02), Michaelrrtas lerme (1607), 
described by A C Swinburne as an excellent Hogarthian comedy, 
The Phoenix (1607), a version of the Haroun al-Raschid trick, 
The Famelie of / ove (1608) , A Trick to catch the Old one (anonymously 
punted, 1608), Your Five Gallants (licensed 1608) A Mad World, 
my Masters (1608) A Chast Mayde in Cheapside (printed 1630)) 
notable for the picture of lim, the Cambridge student, on his return 
home, Anything for a Quut Life (c i 6 iy, printed 1O62), No Wit, No 
Help like a Woman\ (c 1613, jirinted 1057), I he Widdow (printed 
1652), on the title-page of which appear also the names of Ben 
Jonson and John Fletcher, though their collaboration may he 
doubted Eleven of his^ masques are extant A tedious poem, 
The Wisdom of Solomon paraphrased, by Thomas Middleton, was 
printed in 1597, and Mtcrocyntcon, Stx Snarling Satires by T M 
Gent in 1599 Two prose Jpamphlets, dealing with London life, 
Father Hubbard's Tale and Tne Black Roe A;, appeared in 1604 under 
his initials His non-dramatic work, however, even if genuine, 
has little value 
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Authorities — His works were edited b> \U\ander Dyce (5 vols ) 
in 1840, with a valuable intioduction quoting many documents, 
and by A H Biillcn (8 volsj in 1885 1 he Best Playi^ 0/ Thotna<i 

Middleton were edited for the ‘‘ Mermaid Senes * (1887) by Havelock 
Ellis with an introduction by A C Swinburne See also Miss 
P G Wiggin s Inquiry into the Authorship of the Middleton- Rowley 
Plays (Boston, 1897), and the notice on Middleton in Professor 
A W Ward s Hist of Eng Dram Lit (ed 1899), 11 403-540, which 
contains a full account of Middleton s Crame at Chesse A care- 
ful examination of the parallelisms Ixtween the plays of Shake- 
speare and Middleton is made by D Hugo Jung in “Das 
Veilaltnis Ihornas Middleton s zu bhakspere ' [Munclu lei BeiUage 
zur Ionian u engl Phil 1904, vol xxix ) 

MIDDLETON, a market town and municipal borough m the 
Middleton parliamentary division of Lancashire, England, on 
the Irk, near the Rochdale Canal, and on the Lancashire & 
Yorkshire railway, 6 m N N h. from Manchester Pop (1901), 
25,178 The church of St Leonards is of mixed architecture, 
with a low square tower The oldest portion of the building (the 
tower arch) dates from the 12th century, but the main portion 
from 1412, and the south aisle from 1524 1 wo chapels in it con- 

tain memorials of, and are named after, two anc lent Lancashire 
families, the Asshetons and the Ilopwoods 1 he Queen Elizabeth 
grammar-school, a building in the Tudor style, was founded 
in 1572 by Nowell, dean of St Paul’s, London There are 
a handsome town hall and municipal technical schools An 
extensive system of tramways and electric light railways connects 
the town with its suburbs and adjacent industrial ( entres The 
prosperity of the town dates fiom the introduction of manu- 
factures at the ( lose of the i8th c entury The staple trade is the 
spinning and weaving of ( otton, and the other industries include 
silk weaving, calico-printing, bleaching, dyeing,iron-foundingand 
the manufacture of soap and chemicals There are collieries in 
the neighbourhood The town was me orporated in 1886, and the 
corpoialion consists of a mayor, 6 aldermen and 18 councillors 
Ana, 4775 arcs 

MIDDLETOWN, a city and the county-seat of Middlesex 
count\ , Connecticut, U S A , in the township of Middletown, in 
the south central part of the state, on the west bank of the 
(onnccticut river, about 30 m from its mouth, and about 
ic; m south of Hartford Pop (1890), 9013, (1900), 9589 
of whom 2316 were foreign-born , (1906 estimate), 9937 
W ithm a radius of 2 m from the city hall there was 
found in 1900 most of the township’s population of 
17,486 I he city is served bv two branches of the New 
Yoik New Haven & Hartford railroad, by a line of coast 
steamers, and by electric lines connecting with neighbouring 
cities and villages The city is connected by a long highway 
bridge with the village of Portland in the township of Portland 
(pc')p in 1900, 3856, area, 26 sq m ), which is known for its 
brown-stone quarries Four miles south of Middletown is Chest- 
nut Mountain (or Bull Hill), which commands a fine vie w , and 
about 3 m east are the “ Narrows ” of the Connecticut river 
where the water flows between high hills M’ddletown has a 
number of handsome residences In High Street stand the 
buildings of Wesleyan University (Methodist Fpisc opal), founded 
m 183T bv the Rev Wilbur Fisk, who became the first president 
and the Rev I aban Clark (1778-1868), who became the first 
president of the board of trustees Women were first admitted 
m 1872, but co-education was later discontinued, and the last 
freshman class of women students under the old s>stcm entered 
m 1909 I he university offers classical and scientific courses, 
and in 1908-1909 had 36 instructors, 322 students (30 being 
women), and a library of 79,000 volumes In 1873-1877 the 
work of the first agricultural experiment station in the United 
States was carried on here under state supervision m Wesleyan 
University, with Professor Wilbur Olin Atwater (1844-1907) as 
director , it was then removed to New Haven Middletown is also 
the seat of the Berkeley divinity school (Protestant Episcopal), 
founded in 1849 as the theological department of Trinity College, 
Hartford, rechartered and removed to Middletown in 1854, and 
having in 1907 a faculty of 8, and 16 students, and the city has a 
free public library (1874) with 17,700 vols in 1907 South-east 
of the city is the Connecticut hospital for the insane, and south- 
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west of the city, the Connecticut industrial school for girK 
(reformatory) The total value of the factory products in 190^ 
was $5,604,676, an increase of 35 % over that for 1900 The 
municipality owns and operates the waterworks 

Middletown occupies the site of an Indian village, Mattabesec 
or Mattabesett (from Massa-sepues-et, ^^at a great rivulet or 
brook’’), the pnncipal village of the Mattabesec Indians, an 
Algonquian tribe which included the Wongunk, Pyquaug and 
Montowese Indians and seems to have had jurisdiction ONer the 
whole of south-western Connecticut The township of Middle- 
town w^as settled by whites in 1650, and until 1653, when the 
present nime was adopted, was known bv the Indian name 
Mattabesett It was incorporated in 1651, and the city was 
chartered in 1784 Shipbuilding and commerce became the 
principal sources of wealth In the middle of the nineteenth 
century Middletown was one of the leading cities of Connecticut, 
and as late as 1886 it was a port of entry , but the development 
of rival ports, especially New Haven, Hartford and Biidgeport, 
into railway centres, retarded the growth of manufacturing, 
and commerce declined after the Civil War 

MIDDLETOWN, a city of Orange county. New York, USA, 
on the Wallkill river, 67 m N N \\ of New York City Pop 
(1890), 11,977, (1900), 14,522, of whom 1700 were foreign-born 
and 480 were negroes, (1905, state (cnsus), 14,516 It is served 
by the Fric, the New Y^ork, Susquehanna & Western, and the 
New Y ork, Ontario d \V estern railwa\ s, and is connei ted by an 
electric line with (joshen (pop in 1905, 3099), the count\ seat 
It is situated in an attractive dair> and agricultural country, 
and in the cit\ and vicinitv there arc many summer residences 
Here are the state homoeopathic hospital for the insane, a state 
armoury, Thrall hospital, and Thrall library Middletown is 
primarily a manufacturing city, and has the car shops of the 
New York Ontario <1 Western rail wa> The value of its factorv 
products ir creased from $2,154742 in 1900 to $3,356,33010 
1903, or 558 % Ihe municipdity owns and operates its 
waterveorks Middletown was settled about 171)6 and owed its 
earlv commercial impoitance to its being a “ half-way house ’ 
(whence its name) for travellers on the Mmisink Road to 
w'estern New York, and it was for a time a terminus of the 
Eric railroad It was incorporated as a village in 1848, and 
first chartered as a cit> in 1888 

MIDDLETOWN, a city of Butler county, Ohio, U S A , on the 
Miami riv^r, 34 m N of Cincinnati Pop (1890), 7681, (1900), 
921 3, of whom 769 were foreign born and 31 4 were negroes, (i 010) 
13,152 It IS served by the Cleveland, Cincinnati, Chicago L 
St louis, the Cincinnati, Hamilton & Dayton, the Cincinnati 
Northern (New Yoik Central system), and a bianch of the 
Cmc innati, Lebanon & Northern (Pennsylvania system) railwav s 
It is the trade centre of a rich and beautiful agricultural region 
in whic h tobacco, wheat and Indian corn are the principal crops 
The river furnishes considerable water-power, and the total 
factory product in 1905 was valued at $8,357,993, an increase 
of 47 2 % ovei that m 1900 Ihe waterworks are owned and 
operated by the municipality Middletown was laid out in 1802 
and was nimed from its location between Cincinnati and Dayton, 
It was incorporated in 1833 

MIDDLETOWN, a borough of Dauphin county, Pennsylvania, 
U S A , on the east bank of the vSii'^quehanna river, 9 m below 
Harrisburg Pop (1890), 5080, (1900), 5608, of whom 340 were 
forcign-born and 289 negroes It is served by the Pennsylvania 
and the Philadelphia & Reading railwavs, and by an electnc 
line to Harrisburg The borough has a considerable trade with 
the surrounding agricultural country, and owing to the proximity 
of the Yorkhaven power-plant (across the river) and the excellent 
railway service, is a manufacturing centre The municipahty 
owns its electnc lighting plant Middletown was founded in 
1753 by Priends (from Philadelphia and other places in Pennsyl- 
vania) and vScotch- Irish, and was so named because of its position 
midway between I ancaster and Carlisle It was first incorporated 
as a borough in 1828 

MIDDLEWICH, an urban district in the Northwich parlia- 
mentary division of Cheshire, England, 166 m N W of London, 



1 8 MIDHAT PASHA— MIDIAN 


on the London & North Western railway Pop (1901), 
4669 it in open country near the river Dane, having water 
ooinmunitations by the Trent and Mersey Canal, and a branch 
giving access to the Shropshire Union Canal The church of St 
Michael and All Angels is of various periods and contains 
numerous monuments In the streets not a few old buildings 
remain, making for picturesqueness, and a number of the fine 
timbered houses in which Cheshire abounds are seen in the 
immediate neighbourhood Middlewich shares m the salt 
industry common to several towns, such as Northwich and 
Wipsford, in this part of the county, there are also chemical 
works and a manufacture of condensed milk 

MIDHAT PASHA (1822-1884), iurkish statesman, the son 
of a civil judge, was born at Constantmoplc m 1822 IIis father, 
a declared partisan of reform, trained him for an administrative 
( areer, and at the age of twenty-two he was attached as secretary 
to talk Effendi, whom he accompanied m Svna for three years 
On his return to Constantinople Midhat was appointed chief 
director of confidential reports, and after a new financial mission 
in Syria was made second secretary of the grand council His 
enemies, however, succeeded in ousting him from this post, and 
( aused him to be entrusted with the apparently impossible task 
of ‘>ettlmg tlie re\ olt and brigandage rampant in Rumeln His 
measures were drastic and their success was startling and the 
go\crnmtnt made him an official of the first rank and restored 
him to his place in the grand council In similar vigorous 
fashion he restored order in Bulgaria m 1857 In i860 he was 
made vizier and pasha, and entrusted with the government of 
Nisch, where his reforms were so beneficial that the sultan 
charged him, in conjunction with Fuad Pasha and Ah Pasha, to 
prepare the scheme for adapting them to the empire which was 
afterwards known as the law of the vilayets After further 
idministrative work m his pro\ mce, he was ordered to organize 
the council of state m 1866, and was then made governor of 
Bagdad, where his success was as decisive as at Nisch, but 
attended with much greater difficulties Im87 1 the anti-reform 
influence of the grand vizier, Mahmoud Nedim, seemed to 
Midhat a danger to the country, and m a personal mtc rview he 
boldly stated his \ lews to the sultan, who was so struck with their 
force and entire disinterestedness that he appointed Midhat 
grand vizier in plac e of Mahmoud Too independent, howc ver, 
for the court. Midhat remained in power only three months, anci 
after a short governorship of Salome a he lived apart from affairs 
at ( onstantinople until 1875 

From this time forward, however, Midhat Pasha’s career 
resolved itself into a series of strange and almost romantic 
adventures While sympathizing with the ideas and aims of the 
“ \oung Turkey” party, he was anxious to restrain its impatience, 
but the sultan’s obduracy led to a ( oalition between the grand 
vizier, the war minister and Midhat Pasha, which deposed him in 
May 1876, and he was murdered in the following month His 
nephew Murad V was in turn deposed in the following August 
and replaced by his brother, Abdul Hamid II Midhat Pasha now 
became grand vizier, reforms were freely promised, and the 
Ottoman parliament was inaugurated with a great flourish In 
the following February, however, Midhat was dismissed and 
banished for supposed complicity m the murder of Abdul Ariz 
He then visited various European capitals, and remained for 
some time m London, where he carefully studied the procedure 
m the House of ( ommons Again recalled m 1878, he was 
appointed governor of Syria, and m August exchanged offices with 
the governor of Smyrna But in the following May the sultan 
again ordered him to be arrested, and although he effected his 
escape and appealed to the powers, he shortly afterwards saw fit 
to surrender, claiming a fair hearing The trial accordingly took 
place m June, when Midhat and the others were sentenced to 
death It was, however, generally regarded as a mockery, and on 
Abe intercession of the British government the sentence was com- 
to banishment The remaining three years of his hfe 
wW consequently spent in exile at Taif in Arabia, where he died, 
probably by violence, on the 8th of Mav 1884 To great ability, 
wide sympathies, and undoubted patriotism he added absolute 


honesty, that rare quality in a vizier, for he left office as poor as 
when he entered It (G F B) 

MIDHURST, a market town in the north-western parlia- 
mentary division of Sussex, England, 12 m N byE of Chichester 
by the London Brighton & South Coast railway, served also 
by the London & Southwestern railway Pop (1901), 1674 
It IS pleasantly situated on slightly nsmg ground near the river 
Rother 1 he churc h of St Mary Magdalen and St Denis j« a large 
Perpendicular building The town retains several picturesque 
old houses, and m the vicinity, by the river, are the rums of 
the 16th-century mansion of Cowdray, burnt down m 1793 A 
grammar-school was founded at Midhurst m 1672 and attained 
some emmence After being closed for many years it was re- 
opened in 1 880 In 1906 a magnificent sanatorium for consump- 
tives was opened about 4 m from Midhurst, it bears the name of 
king Edward VI] , who laid its foundation stone and opened it 

I he name of Midhurst (Middeherst, Mudhurst) first oaurs in 
the reign of Henry I when bavaric Fitz-Cana held it of the honour 
of Arundel, then presumably in the king’s hands Ihe charter 
of Henry I , although no longer extant, is (|uoted m later c onfir- 
mation charters of Richard I , Henry III , Edward III and 
Richard 11 Franco de Bohun inherited Midhurst from liis 
uncle Sa\arK Fitz-bavanc, and the De Bohuns held the lordship 
until 1499 when Sir David Owen obtained it through lus marriage 
with the daughter of the last noale heir He sold it to bir William 
Fitz-Wilfiam, from whom it passed to Sir Anthony Browne and 
descended to the viscounts Montague Midhurst is definitely 
called a borough in the reign of Edward I , but the borough-court 
and market were probably m existence much earlier It was 
governed by a bailiff, elected annually, until the office lapsed, 
probably early in the 19th century In an act of 1883 it is 
mentioned as one of the towns which had long ceased to be 
municipal No charter of incorporation is known Midhurst 
returned two members to parliament from 1300-1301 till 1832, 
and from that date one member until 1885 when it was dis- 
franchised In the reign of Henry VI a market was held by the 
burgesses every Thursday, and a fair on Whit- Tuesday, by 
grant from bir John Bohun In 1888 the fair-days were the 
6th of April, the 9th of May and the 29th of Octolier The market- 
day was Ihursday Pleasure-fairs are still held on the 6th of 
April and the 29th of October, but there is no market 

MIDIAN (properly Madyan, so Sept ), in the Bible, one of the 
peoples of North Arabia whom the Hebrews rc-cognized as distant 
kinsmen, representing them as sons of Abraham’s wife keturah 
(“ incense ”) 1 hus the sons of keturah are the incense-mcn, ’ 

not indeed inhabitants of the far south mcense-land, but presum- 
ably the tribes whose caravans brought the incense to Palestine 
anci the Meditcrranc-an ports So the Midianites appear in con- 
nexion with the gold and incense trade from Yemen (Isa Lx 6), 
and with the trade between Egypt and Syria (Gen xxxvii 28, 36) 

I hey appear also as warriors mvading Canaan from the eastern 
desert, and ravaging the land as similar tribes have done 
in all ages when Palestine lacked a strong government (see 
Gideon) Again, they are described as peaceful shepherds, and 
the pastures of the Midianites, or of the branch of Midian to whic h 
Moses’ fathcr-in-law (Jethro or Rcuel, or Hobab) belonged, lay 
near Mount Horeb(Exod in i) The Kenites who had friendly 
relations with Israel, and are represented in Judg 1 i6, iv ix, 
as the km of Moses’ father-m-law, appear to have been but one 
fraction of Midian which took a separate course from their early 
relations to Israel ^ Balaam, according to one version of the 
story, was a Midianite (Num xxii seq ) and his association with 
Moab has been connected with the statement in Gen xxxvi 35, 
that the Edomite kmg Hadad defeated Midian m the land of 
Moab (See Balaam, Edom) 

1 The admixture of Midiantte elements in Judah and the other 
border tribes of Israel is <;pn firmed by a comparison of the names of 
the Midiamte clans in Gen xxv 4 with the Hebrew genealogies 
H Chron u 46 Ephah, iv 17 Epher, Gen xlvi 9, Hanoch) 
Epher is also associated with 'Ofr near HanAkiya (Hanoch), three 
days north from Medina, also with Apparu a I^douin locality 
mentioned by Assur-bani-pal Ephah is probably the Qayapa 
transported by bargon to Beth Oran (Samaria) 
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A place Midian is mentioned in i Kmgs xi i8, apparently 
between Edom and Paran, and m later times the name lingered 
an the district east of the Gulf of *Akaba^ where Eusebius knows 
a city Madiam in the country of the Saracens and Ptolemy (vi 7) 
places Modiana Still later Madyan was a station on the 
pilgrim route from Egypt to Mecca^ the second bevond Aila 
(Elath) Here m the middle ages was shown the v^cll from 
which Moses watered the flocks of Shoaib (Jethro), and the place 
IS still known as “ the caves of Sho’aib ” It has considerable 
rums, whuh have been described by Sir R Burton {Latid of 
Midtm, 1879) 

This district which his on its east laimH a centre of ci\ ilization 
in the 5th century B c , and on its south-east El- Ola \\ hose e cistence 
as a seat of culture is possibly even older is idcntilitd by some 
scholirs with the Musian of the Minaean (south Arabian) inscnp 
tions, on which see Sabaeans , \ cMi n 1 hat this pai t of north-west 
Arabia had frequent mlcrcouise with Paltstme appears certain from 
its commcrciil relations with Ga/a, and the association of the 
Midianite Jethro with early Ilebiew Icfjjislation, as also the possi 
bility that Miziaim ( ' Ej^vpt ") in the Old Test uncut should be 
taken in some cases to refer to this distiict, have an important 
bearing upon several Old restiment questions (See Mizraim ) 

MIDLETON, WILLIAM ST JOHN FREMANTLE BRODRIOK, 

9TH VISCOU^T (1856- ), English politn lan, was the son of the 

8th viscount (1830-1907) He came of a burrev family who in 
the 17th century, in the persons of Sir St John Brodnek and Sir 
Thomas Brodnek, obtainc d grants of land in the south of Ireland 
Sir St John Brodnek settled at Midkton, between Cork and 
Youghal in 1641, and his son Alan Brodnek (1660-1728), 
speaker of the Irish House of Commons and lord chancellor of 
Inland, was created Baron Brodnek in 1715 and Viscount 
Midlcton in 1717 in the Irish peerage In 1 796 the title of Baron 
Brodnek in the peerage of the United kingdom was created 
The English family seat at Peper Harow, near Godaiming, Surrey, 
was designed by Sir William Chambers Ihe 8th viscount was 
a Conservative m politic s, who for a few years had a seat m the 
House of Commons, and who wis responsible in the House of 
I ords for ( arrying the Infants’ Protection Act His brother, the 
Hon G ( Broclruk, was for many years warden of Merton 
College, Oxford As Mr St John Brodru k, the 9th viscount had 
a distinguished career in the House of Commons After being 
at Eton and Balliol, Oxford, and serving as president of the 
Oxford Union, he entered parliament as Conservative member 
for one of the Surrey divisions in 1880 hrom 1886 to 1892 he 
was finani lal secretary to the war office, under secretary for war, 
1895-1898, under secretary for foreign affairs, 1898-1900, 
secretary of state for war, 1900-1903, and secretary of state for 
India, 1903-1905 He lost his seat for the Guildford division 
of Surrey at the general election of January 1906 In March 
J907 he was made an alderman of the London County Council 
He married, first m 1880, Lady Hilda (d 1901), daughter of 
the 9th earl of Wemyss, by whom he had a family, and secondly 
in 1903, Madeleine Stanley, daughter of Lady St Helier by her 
first husband 

MIDLETON, or Middleton, a market town of Co Cork, 
Ireland, on the river Owenaturra, 13 m E of Cork by the 
Youghal branch of the Great Southern & Western railway 
Pop (1901), 3361 The river here enters a branch of Cork 
harbour The surrounding hilly country is pleasant and fertile, 
and furnishes the town with a good agricultural trade There 
are also whisky-distillencs* Ballmacurra, m south on the 
estuary, serves as a small port The grammar school was 
founded m 1696, and here among its students were John Philpot 
Curran and Isaac Butt Midleton is governed by an urban 
district council 

MIDNAPORB, a town and district of British India, m the 
Burdwan division of Bengal The town is 68 m. W. of Calcutta) 
it has a station on the Bengal Nagpur railway Pop (1901), 
33)t4o It IS an important centre of trade, being the terminus 
of a navigable canal to Calcutta, and also the junction for the 
Sini branch of the BengaLNagpur railway TTiere are manu- 
factures of brass and copper wire It has an American mission, 
a municipal college, and a public library founded in 1852 


The District of Midnapore has on area of 5186 sq m The 
general appearance is that of a large open plain, of which the 
greater part is under cultivation* In the northern portion 
the soil is poor, and there is little wood Phe countrv along the 
western boundary, known as the Jungle Mahals, is undulating 
and picturesque, it is almost uninhabited Ihe eastern and 
south-eastern portions are suampv and richly cultivated Ihe 
chief rivers of the dislric t are the Hugh and its three tributaries, 
the Rupnarayan, the Haldi and the Rasulpur The Midnapore 
high-level canal used also for irrigation runs almost due east and 
west from the town of Midnapore to Uluhanaon the Hugh 16 m 
below Calcutta, and affords a continuous navigable channel 
53 m m length 1 here is also a tidal canal for navigation, 26 m 
in length, extending from the Rupnarayan river Ihe district 
is traversed as well by the Bengal-Nagpur railwav towards 
Orissa, with a branch to C hota Nagpur 1 he jungles in the west 
of the district }i(Icl lai , tussur, silk, wax, resin, hre-wood, 
charcoal, kc , and gi\e shelter to large and small game The 
principal exports arc me, silk and sugar, and the chief imports 
consist of cotton cloth and twist bait, indigo, silk mats and 
brass and copper utensils arc manufactured Both silk and 
indigo are dccaving industries Ihe population in 1901 was 
2,789,114, showing an increase of 6 % in the decade 
1 he earl> history of Midnapore •centres round the am lent town 
of Tamhik, which in the beginning of the 5th century was an 
important Buddhist settlement and maritime harbour The first 
connexion of the English with the district dates from 1760, when 
Mir Kasim ceded to the hast India Companv Midnapore, Chitta- 
gong, and Burdwan (then estimated to furnish one-third of the 
entire revenue of Bengal) as the price of his elctatioii to the 
throne of Bengal on the deposition of Mir Jafar 
MIDRASH, a very common term in Jewish writings for 
exposition ’ and a certain < lass of expository literature 1 he 
word also occurs twice m the Old lestament (2 Chron xiii 22, 
xxiv 27, R V rather poorly commentary ”) 

I Inlrodiutton^Dw term (Hcb fmdrdsli from ddrash/^to 
search out, inquire ”) denotes some explanation or exposition, 
which, in contrast to the more literal exegesis (tei hnicilW cilled 
pishat, “ simple ”), endeavours to reach the spirit lying below the 
text It may be defined as a didactic or homiletic development 
of some thought or theme, charactenated by a more subjective, 
imaginative and ampliative treatment Jewish Midrash falls 
broadly into two classes Halaha {qv) or Hdldkd (walking, 
way, conduct) and Haf^gddah (narrative [with a purpose], 
homily , Aramaic equivalent Aggddah, the incorrect form 
4gadah rests upon a mistaken etymology) Ihe former dealt 
with legal and ritual matters, it flourished m the schools and 
developed into the most subtle casuistry Ihe latter covered 
all non-halakic exposition and was essentially popular It 
embraced historical and other traditions, stones, legends, 
parables and allegories, beliefs, customs and all that may be 
called folk-lore Jt fed itself, not upon the laws, but upon the 
narrative, the prophetical and the poetical writings of the Old 
lestament, and it had a more spiritual and ethical tone than the 
Halaka In both classes, accepted tradition (written or oral) 
was reinterpreted in order to justify or to deduce new teaching 
(in Its widest sense), to connect the present with a hallowed past, 
and to be a guide for the future, and the prevalence of this 
process, the innumerable different examples of its working, and 
the particular application of the term Midrash to an important 
section of Rabbinical literature complicates both the study of the 
subject and any attempt to treat it concisely ' Apart from the 
popular paraphrastic translations of the Old lestament (see 
Tarc^um), the great mass of orthodox Rabbinical literature 
consists of (i) the independent MidrAshim, and (2) the Mishna 
whic.h, with Its supplement the GemarA, constitutes the Talmud* 
Both contain Halaka and Haggada, although the Mishna itself 
IS essentially Halaka, and the Midrashim are more especially 
Haggadic, and consequently further information bearing upon 
Midrash must be sought m the art Talmud These two articles 
* For a careful study of the meaning of the term, see W Bachcr, 
Jew Quart Bev IV 400-429 
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handle one of the most famous bodies of ancient literature, 
which, in Its turn, has given rise to innumerable Jewish and non- 
Jewish works, and has many points of value and interest which 
cannot be adequately discussed here It must suffice, therefore, 
to deal rather broadly with the subject, and to refer for fuller 
details to the special encyclopaedias, viz Hamburger’s Real- 
encyc fur Btbel und Talmud , and the very elaborate articles in 
the Jewish Encyclopedia 

2 Narrative Midrash — Of the three di 0 erent kinds of 
historical writing — the genetic or scientific, the purely narrative 
and the pragmatic — it is the last which has prevailed among 
religious historians It is extremely difficult to avoid the subjec- 
tive clement m dealing with matters of fact, and the religious 
treatment of history is influenced, however unconsciously, by the 
mental environment of the writers In giving greater promi- 
nence to events of religious importance and to their bearing upon 
the spiritual needs of contemporaries they view and interpret 
the past m a particular light, and will see in the past those 
growths which only in their own time have become mature A 
latent significance is found, a particular connexion is traced, and 
a continuity is establisheci, the true nature of which must be 
tested by critical students Now, it is subjective history which 
we find in the earliest references to Midrash 1 he Midrash of the 
prophet Iddo (2 Chron xiii 22) like the Visions and the Histones 
of Iddo and Shemaiah (ix 29, xn 15) which are quoted for the 
lives of Solomon, Abijah and Jeroboam, are evidently quite 
distinct from the sources cited in the parallel portions of the 
earlier compilation, and the entire spirit of the narratives is 
different Similarly, there is a conspu uous difference of treat- 
ment of the life of Joash m 2 Kings xi seq , compared with 2 
Chron xxiii seq , which refers to some Midrash of the Book of the 
Kings (xxiv 27) Although it is uncertain whether this com- 
prehensive Midrash also included the books of the Kings ” 
(xvi 1 1, xxvii 7, <&c ), and the Midrash of Iddo and other related 
works, It IS clear that the Book of Chronicles (qv) marks a very 
noteworthy advance upon the records in the (canonical) Book of 
Kings (qv) It is now recognized that the compiler of the former 
has used many novel narratives of a particular edifying and 
didactic stamp, and scholars arc practically unanimous that 
these are subsequent to the age of the Israelite monarchy and 

f iresent a picture of historical and religous conditions which 
to judge from earlier sources) is untrustworthy At the same 
time various details (as comparison with the Book of Kings 
shows) are relatively old and, on a prion grounds, it is extremely 
unlikely that the unhistorical elements are necessarily due to 
deliberate imagination or perversion rather than to the develop- 
ment of earlier traditions The religious significance oi the past 
IS dominant, and the past is idealized from a later standpoint, 
and whether the narratives in Chronicles are expressly styled 
Midrash or not, they are the fruit of an age which sought to 
inculcate explicitly those lessons which, it conceived, were implied 
in the events of the past The value of the book lay not m 
history for its own sake, but in its direct application to present 
needs But the tendency to reshape history for the edification 
of later generations was no novelty when ( hronicles was first 
complied (about 4th cent b c ), Pragmatic historiography is 
exemplified in the earliest continuous sources (viz of the “ Deuter- 
onomic writers, te allied to Deut , especially the secondary 
portions) , and there are many relatively early narratives in 
which the details have been modified, and the heroes of 
the past are the mouthpiec e for the thought of a later writer or 
of his age Numerous instructive examples of the active 
tendency to develop tradition may be observed in the relation- 
ship between Genesis and the “ Book of Jubilees,’' or in the 
embellishments of Old Testament history m the Antiquities of 
Josephus, or m the widening gaps m the diverse traditions of the 
famous figures of the Old Testament (Adam, Noah, Enoch, 
Abraham, Moses, Isaiah, Ezra, &c ), as they appear in non- 
canonical writings In such cases as these one can readily 
perceive the different forms which the same material elements 
have assumed, and one may distinguish the unreliable accre- 
tions which are clearly later and secondary Accordingly, when 


there are narratives which cannot be tested in this manner, 
should they show all the internal marks of didactic expansion 
and date from an age much later than the times with which theV 
deal, their immediate value will not necessarily he in the details 
which appear to be of historical interest, but in their contribution 
to later forms of tradition and phases of thought So far then, 
Midrash tends to include moralizing history, whether we call it 
narrative or romance, attached to names and events, and it is 
obviously exemplified whenever there arc unmistakable signs 
of untrustworthy amplification and of some explicit religious 
or ethical aim colouring the narrative This, however, is onl> 
one of the aspects which have to be taken into consideration 
when one advances to the Rabbinical Midrash 

lor Old Icstament ‘ Midrash " see further K liudde Zeitschr f 
alt test Wtssenschaft xii 37 seq and commentaries on Chronicks 
(qv) The elaborate study by the Jewish scholar Zunz (Die gottes 
dtensiltchen Vortrage ch viii ) is also valuable for bridging the gulf 
between the canonical and the non canonical traditions and for its 

i ust attitude to the criticism of historical traditions The rigid line 
>etween fact or fiction m religious literature which readers often 
wish to draw, cannot be consistently justified and m studying old 
Oriental religious narratives it is necessary to realize that the teach 
mg was regarded as more essential than the method of presenting 
it * Midrash ** which may be quite useless for historical investiga 
tion may be appreciated foi the light it throws upon forms of thought 
Historical criticism does not touch the reality of the ideas and since 
they may be as worthy of study is the apparent facts they clothe 
they thus indirectly contiibute to the history of their period in 
any case, while the true historical kernel of the Midrashic narrative 
(eg dealing with Adam Moses or Isuah) will alwl^s be a matter 
of dispute the teaching to which it is applied stands on an inde 
pendent footing as aLo dots the application of that teaching to 
other ages 

3 Continuity of literature and Material — Amid obscure 
VK issitudes m the 7th to 5th centuries, b c , the Canonit al books 
of the Old lest ament gradually began to assume their present 
shape (see Palestinf Hii>tory) Ihe internal peculiarities show 
that the (ompilations arc the much edited remains of a larger 
body of literature, and it may reasonably be supposed that the 
older sources did not at once perish I here is literary critical 
evidence for late insertions bv exilic or later compilers ‘ the 
compiler of Chronicles apparently refers to accessible works 
and there is a close material relationship between the Old 1 esta- 
ment and later literature All this suggests that Old Hebrew 
writings, apart from those preserved in the Canon, persisted 
to a relatively late period No a prion distinction can be made 
and no precise chronological line can be drawn between the books 
of the Canon (Tanticlcs, Ecclesiastes, Esther, Ezekiel and 
Proverbs had been at one time or another subjects of debate 
among the Rabbis) and the Apocrypha (Ecclesiastic us, Judith 
Maccabees and Tobit, were “allowed”), and the intimate 
relation between them appears in the character of the “ Wisdom 
Literature ” {e g Proverbs, and the Wisdom of Solomon), in tht 
treatment of the stories of Esther and Daniel (the History of 
Susanna), and also in the twofold recensions Ezra and i Esdras 
Historical or narrative Midrash is exemplified in the “ c anomcal ” 
books Daniel, Esther, Jonah and Ruth, and m the “ apocryphal 
stories of Daniel (viz Susanna, where the point lies in the name 
Daniel “ God is judge ”), Esther, Judith, lobit (and the Ahiqar 
cycle of stories), the story of Zcrubbabel (i Esd 111 seq , the 
sequel of which belongs to the canonical Ezra),and the martyrdom 
of Eleazer (2 Macc vi seq , compare 4 Macc ) Ihis is not the 
place to notice the course of Jewish literary activity in Palestine 
or Alexandria, whether along the more rigid lines of Pharisaic 
legalism (the development of the canonical “ priestly ” law), 
or the popular and less scholastic phases, which recall the earlier 
apocalyptical tendencies of the Old Testament and were culti- 
vated alike by early Jewish and Christian writers But after the 
fall of Jerusalem, parti) through the need for systematizing the 
traditional post-biblical Jaw, and partly through disputes with 
the Christians, orthodox Rabbimsm received the stamp which 
has since characterized it The traditional or oral law was 
codified in the Mishna (see Talmud, § i seq ), the Canon was 

' Fg Judg i (see G 1 Moore Ency Btb "Historical Lit,” 
col 2085 middle) 2 Sam ix -xx , See 
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fixed, and the fluctuations in the MSS of the Old Testament 
(which, like the numerous variations in the Septuagint, compli- 
i dted exact exegesis) gave way to what was virtually a single 
text Moreover, the important body of apocalyptical and 
pseudepigraphical literature, with all its links between Christi- 
anity and Judaism, fell into disfavour on both sides This 
literature is especially valuable because it illustrates contem- 
porary Halaka and Haggada, and it illuminates the circle of 
thought with which Jesus and his followers were familiar, it thus 
tills the gap between the Old 1 estament and the authoritative 
Rabbinical Midrashim which, though often in a form several 
centuries later, not rarely preserve older material ^ 

A few miscellaneous examples of icHtcd Midrashic details may 
be Cited ~ - 

I The book of Jubilees (a haggadic and halakic Mulrash on 
Genesis, about 2nd century B c ), contains the story of the war 
between Amoiite Kings and Jacob (ch xxxiv ) This is known 
to the probably contemporary Testiment of Judah and to much 
liter Midrashim {Mid Wayyi!>du, Yalqut bhtmeom, also the apo- 
cryphal book of Jashar ’*), and is evidently connected with the 
cryptic allusion to the capture of bhechem in Gen xlvm 22 (R V 
marg ) Unless we suppose that the latter was suddenly expanded 
into the stories which thenceforth persisted it may be inferred 
that an old extra canonical tradition (for which a case can be made) 
continued to survive the compilation of Genesis {q v ) and ultimately 
assumed the vaiious exagger ited forms now extant Naturally 
the probability of such i tiadition — the merest hint of which happens 
to be preserved in Gen loc ett -dot s not prejudice the problem of its 
oiigin or accui icy , m jub the stt)ry is useless for Jacob s history, 
and is probably influenced by a lecollection of more recent events 
in the Maccabae in age 

II A curious account of war between Egypt and Canaan after 
Joseph s death recurs in Jub xli I ei>t of ^imton viii , and Rfin;awtrt 
\ 11 ind is connected with details (buiial ot |acob‘s sons at Hebron) 
lecorded by Josephus {Ant 11 S) [osepnus in turn has mother 
story wheiein Moses leads the Egyptians against Ethiopia (Ant n 
10 for parallels see Moore IZncy Hib col 2089 setj ) and this is 
found in the late chronicles of Jerahmccl and the book of Jashar 
(cf also Mid Dibfe ha \dmtm ^htl Md^heh ^ see Jtw Ency viii 573 
se(] ) The former may be linked with Gen 1 9 (where the con- 
couise of chariots and horsemen would invite speculation), and the 
latter with the (.ushite wife of Moses, but although one may grant 
that the canonical souices do not by any means preserve all the older 
cun cut tiaditions the contents of the latter cannot be recovered 
linm the later persisting Midrashim*^ 

ill The allusion in Jude ti 9 to the contention of the archangel 
Mich id for the body of Moses belongs to a group of traditions which 
have been collected by R H Ch^T\e'> (Assumption of Moses pp 105 
>cf| ) and it appears that the incident was familiar to Clement 
f)t Alexandiia, Origen and other early writers Moreov^er, Jude v 
10 agiees very closely with the Latin version of the Testament of 
Moses which has other parillels in Matt xxiv 29, Acts vii ^0, 
^8 set] (ibid pp Ixu seq ) Here may be iddcd jannes and Jambres 
who withstood Moses (2 lim 111 8), these or related names were 
known to the elder Pliny (xxx 1 ii) Apulcius (first half of 2nd 
century) Origen (who refers to a book of Jannes and Mambres) 
and various earlier and later Jewish sources, sec I Abr ihams Lncy 
Ihb col 2^27 seq , H St J lhackeray Relation of St Paul to Con- 
temporary Jtwtsh Fhought (London igoo) pp 215 sqq 

IV Jewish traditions of Abriham m Ur of the Chaldees iccur 
in the I irgums Midiashic works and earlier in the book of Jubilees 
(ch xii ed Charles p 91 , cf also Judith v 6 seq) The legends 
of his escape from a fiery furnace may have a philological bisis (iir 
mterpretecl as ‘ fire ) but the allusion to the redemption of Abraham 
in Isa xxix 22 seems to indicate that older tradition was fuller than 
the present records in Genesis and supplies another example of the 
Jink connecting the Old 1 estament with Rabbinical thought 

V Not to multiply examples fuither, it may suffice to refer to 
(a) the apparent belief th it the serpent tempted Eve to unchastity 
(2 Cor XI 2 seq , see 1 hackeray pp 50 seq ) , (b) the descent of the 
angels upon earth (Gen vi i seq , Jude b 14 seq , see Charles Jub 
p 3 ^ seq , Clermont Ganntau Quart Statements of the Pal hxplor 
1 und 1903 pp 235 seq and the Midr Abktr see Jew^ Ency via 
572), (c) the relationship between the Midrashic developments of 
the story of Esther m Josephus the Greek and Old Latin Versions, 
the Targums and later Jewish sources (see L B Pa ton Comm on 
Esther pp 20, 100 and passim ) , and finally (d) the numerous minor 
miscellaneous paiallels noticeil m recent annotated editions of the 


^ On the history of his intermediate stage sec E Schurer, Hist of 
Jew (Edinburgh 1886) Germ Gesch Jild Volkes^M bried- 

lander, Relxg Deweeungen tnnerhalb des Judentums im Zeitalter Jesu 
(Berlin, 1905) , W Fairweather Background of the Gospels (Edinburgh, 
1908) See also Apocalyptic Lit and Apocryphal Lir 
^ Note also the allusion to the wisdom of Moses in Acts vii 22, 
upon w hich contemporary writings are pretty well informed 
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pseudepigraphical literature (especially those of R H Charles) 
(bee further Talmud § 5 ) 

4 Midrashtc Exposition — The Talmud poetically describes 
Midrash as a hammer which wakes to shining light the sparks 
which slumber in the rock, and the simile is a happy one when 
one considers the exegetical implements, the workmen and 
their workmanship For the expository or interpretative 
Midrash was bound up with rules and methods which often 
appear crude and arbitrary; they are nevertheless those of the 
age and they helped to build up lasting monuments ^ It 
was believed that the Written Word had an infinite fullness, 
according to the Mtdr Bemidbar Rabbah every word of the 
Law had seventy different aspects, and Philo of Alexandn i 
held that there are no superfluous words in Scripture Con- 
sequently an^ exaggerated emphasis is often Kid upon single 
words, as, for example, in the school of Rabbi *AqIba, where 
even individual letters were forced to reveal their meaning 
Thus, since the Hebrew eth, which marks the accusative, is 
also the preposition “ with,’* Deut x 20 (“ thou shalt fear 
[elk-] Yahweh thy God ”) was interpreted to include the venera- 
tion of the doctors of the law along with Yahweh * Manv 
examples of literal interpretation can of course be found, 
but arbitrary cases of the kind just noticed are due either to 
an obviously far-fetched interpretation or to the endeavour 
to find some authoritative support for teaching which it w\as 
desired to inculcate Thus faulty proof rather than faulty 
inference is illustrated when the word “in-number** (Fx xii 4) 
was used to confirm the Halaka that the man who killed the 
Passover Lamb must know how many people were about to 
share it (Jeit) Ency viii 570) Often the biblical text cannot 
be said to supply more than a hint or a suggestion, and the 
particular application m Halaka or Haggada must be taken on 
Its merits, and the teaching does not necessarily fall because 
the exegesis is illegitimate To take another specimen the 
Mekilta on Ex xx 25 infers from the unusual form of the word 
‘‘ it ” that the prohibition of iron applies only to 1/, t e the altar, 
and not to stones used in building the temple This Halaka 
IS followed by a haggadic explanation of the prohibition “ iron 
abridges life while tlie altir prolongs it, iron causes ciestruction 
and misery, while the altar procluces reconciliation between 
God and man, and therefore the use of iron cannot be allowed 
in making the altar ” ^ Such were the sparks tbit (ould be 
hammered out of the rock, and it is instructive to observe 
similar exegetical methods in the New Testament Emphasis 
upon a single word is illustrated by Gal 111 16, where the argu- 
ment rests upon the word ‘‘ seed ” (and not the plural ‘‘ seeds ’ ) 
in the proof-text, and the same word m Rabbinical writings 
is used to support other arguments By identical kinds of 
exegesis 1 ev xix 14 (not to put a stumbling-block before the 
blind) is the ground for cautioning a father against striking 
an adult child, and Deut xxv 4 (the law of the muzzled ox) 
IS used to show that God’s labourer is worthy of his hire ^ 
Again, since through Eve sm entered into the world, woman 
must be subordinate to man (i Tim 11 11-14), she who 
has thus extinguished the light of the w^orld ’* should atone 
by lighting the festal candles on the sabbath ( Palm Shabb ^b) 
By the allegorical method Isa Ixi is interpreted as applying 
to Jesus(Iuke iv 16-22), and frequently passages which origin- 
ally had another application have a Messian c reference m 

3 For the Rabbinical rules ’* and examples of their working 
see 1 Weber Jud fheologte (I eipzig, 1897), pp 109-125, C V 
Briggs Study of Holy Scripture (Edinburgh i89<}) c.h xvui , Jew 
Ency XU S Scheenter, Hastings's Dtr/ Bible v 59 c>3,and 

H L Strack Emleitung in den I almud (I tiprig 1908) pp 119-1^1 

“* So AqiuU, the disciple of Aqiba translates the accusative 
particle by , see W R Smith Old Ted in the Jew Church p 63 

® Oesterley and Box Religion and Worship of the Synagogue 
(London IQ07) p 80, pp 44-97 deal with Midrashic and other 
Jewish literature 

« Mish Sanhed iv 5 see A Geiger Zeit f morgenldnd Gesell- 
schafC 1858, pp 307 sqq , S R Driver, Expo<;ttor» ix (1889), pp, 
18 seq 

’ The Talmiul Mo ed Qdtdn ya, and New Testament (r Cor ix () 
r Tim V 18) respectively 



422 MIDRASH 


Christian and KAbbinical teaching Similarly the application 
of IIos 11 23, not to the scatter!^ tribes of Israel, but to the 
Gentileb, \h common to the Mibhna and to Romans ix 25 seq 
(Sanday and Headlani, Comment ad loc ) The Apostle Paul, 
once a difeciple of the famous Rabbi Gamaliel, uses m i Cor, x 4 
(“the spuritual rock that followed them a familiar Jewish 
Haggada which, however, he reinterprets, even as, when he 
identifies the “ rock with Christ, he diverges from the Alex- 
andrian PhiJo who had identified it with Wisdom or the Word 
of God Moreover, not only are passages thus taken out of 
their context, but they are combined, especially when they 
contain the same words or phrases, or appear to have the same 
or similar thoughts or aims Ihe Talmud, with a reference 
to Prov xxxi 14 (“ she bnngeth her food from afar ”), says 
“ the words of the Torih are poor (or deficient) in one place 
but rich m another ” Hence in the Mid Stphrl on Numbers 
XV 39, “ ye shall not seek after your own eyes ” is explained 
to refer to adulteiv, after the words of bamson “ she is pleasmg 
in my eyes (Judg xiv 3), and on Deut vi 5 it charges man 
to love the Lord “ with ^1 thy soul even if he should 
take away thy soul,’" the teaching being based upon Ps xhv 
22 I Similarly, m the New Testament, after the same method, 
Mai lu j and Xsa xl 3 (Imked by the phrase to prepare the 
way'')arecombinedmMarki 2 seq , Abraham’s faith(Gen xv 6) 
and temptation (xxii r) are associated m Jas 11 21-23, as 
also in contemporary Jewish thought, and b> other combined 
quotations Paul enunciates the universality of sm (Rom lu 
10 sqq) and the doctrine that Christians are God’s temple 
(2 Cor \i i6 sqq) Proceeding upon such lines as these, the 
Jews wove together their Midrashic homilies or sermons where, 
though wo may find much that seems commonplace, there are 
illuminating parables and proverbs, metaphors and similes, 
the whole afiordmg admirable examples of the contemporary 
thought and culture, both of the writers and— what is often 
overlooked— the level of their bearers or readers Like many 
less ancient discourses, the Midrashim arc apt to suffer when 
read in cold prmt, and they are sometimes judged from a stand- 
point which would be prejudicial to the Old lestament itself 
But they are to be judged as Oriental literature and if they 
contain jarring extravagances and puerilities, one may recall 
that even in modern Palestine it was found that the natives 
understood Robinson Crusoe as a religious book more readily 
tl\an the Pilgrim's Progress (J Robertson, barly Rel of Israel, 
1892, p 66) In making allowance for the defects (without 
which the^ would probably not have appealed to the age) 
it must bo remembered tliat some of the Rabbis themselves 
recognized that the Midrashic Haggada was not always estimable 

An interesting^ example of combme<l quotation is illustrated m 
Mall xii 4-8, where the teachmg of Jesus on the law of the Sabbath 
rests upon I Sam xxi 1-6 Num xxviu 9 seq and Hos vi 0 Apropos 
of this law the RabVjmical arguments arc worth noticing Appar 
entl> the severe rules laid down in Jubilees 1 8-12 (see H H Charles 
ad loc) were exception d It was allowed that the Sablxith need 
not be too ngorou^y kept and this was justified by Exod xxxi 13 
where the singular use of the restrictive particle ak (EV verily ) 
supported the tcachiiiL that other babbaths need not be observed 
Also, from the words *^holy unto you ” (v 14) it was taught that 
* the Sabbath is given to you to desecrate in case of need, but thou 
art not given to the Sabbath ' Hence the babbatli might be broken 
when lue was m dangei Moreovei, it was argued that a battle 
need not be stopped from religious considerations, e g the Sabbath 
This was justified by Deut xx 20 ‘ until it fall ' (Talm Shabb 19a) 
Also, the Passover X^mb could be sacrificed on the Sabbath, and 
justij5 cation for this was found in Num ix 2 * in its season {Pesah 
66a) bee further on this subject, and on the evasions of the Sabbath 
law, S Shechter, Studies in Judaism pp 297 sqq , ibid in C G 
Montefiore, Hibhert Lectures (tor 1892) Appendix, ibid Hastings's 
Diet Bible V 6^, and also S K Driver ibid iv 320 seq 
With the alxiv e interpretations cf A H McNeile on Matt xii 5 
John vu 2^ '* the ^ prion element in them perhaps suggests that 
[these verses! were due to later reflexion on the part of Christians 
who had realized the inadequacy of the law ** (Swete’s Camb Bibl 
Lssays 1909, p 226) For other examples illustrating Rabbinical 
methods ot exegesis m the New Testament see McNeile, pp 221 sqq 
(** Our Lord's Use of the Old Testament ") , Briggs, op cit pp 430, 


^ Cited by S Schechtcr, Hastings's Diet Bible, v 64 


sqq, and Thackeray, of cit (ch vii “use of the Old Testament," 
ch viu ‘ St Paul the Haggadist ") The latter observes (p 203) 

“ the arguments by which Paul tned to convince his opjionenls 
of the true meaning of the Old Testament as pointing forward to 
Christ, are those which they would themselves have employed for 
another purpose, and to some extent we need not doubt that they 
wore selected for that very reason They were the arguments which 
were best calculated to appeal to them Quite in accordance with 
Rabbinical custom is the system of question and answer (Rom 
X 5 seq 16 seq ) and the argument in the sequence statement, 
objection and reply, appears already in the book of Malachi {q v ) 

5 The Jewish Midrashim — The earlier stages in the growth 
of the extant Rabbinical Midrashim cannot be traced with any 
certainty Although there arc several allusions to early written 
works, other references manifest an objection to the writing 
down of Haggada and Halaka Perhaps it was felt that to 
preserve uniformity of teaching in the schools it was undesir- 
able to popularize the extant collections, or perhaps the refer- 
ences must be reconsidered m the light of those significant 
changes after the fall of Jerusalem which have been mentioned 
above (^ i) - However this may be, the independent H^lakoth 
(where the oral decisions are interpreted or discussed on the 
basis of the Old Testament) were gradually collec ted and arranged 
accordmg to their subject in the Mishnah and fosephta (Talmud, 
^ 1), while in the halakic Midrashim (where the decisions 
are given in connexion with the biblical passage from which 
they were denved) they follow the sequence of the text of the 
Old Testament Ihe Haggada was likewise collected according 
to the textual sequence of the Old Testament But the sermons 
or discourses of the homiletic Midrashim are classified accordmg 
to the reading of the Pentateuch m the Synagogue, either the 
three-year cycle, or else according to the sections of the Penta- 
teuch and Prophetical books assigned to special and ordinary 
Sabbaths and festival days Hence the latter are sometimes 
styled Pcsiqta (“ section ”) The homiletic Midrashim are 
characterized by {a) a proem, an introduction based upon some 
biblical text (not from the lesson itself), which led up to {b) 
the exposition of the lesson, the first verse of which is more 
fully discussed than the rest They conclude {c) with Messianic 
or consolatory passages on the future glory of Israel A feature 
of some Midrashim (e g nos 4, lyd, e, and 7 below) is the halakic 
exordium which precedes the proems ^ 

Among the more important Midrashim arc 1 ^MSkilta (Aram 
“ measure,' t e rule ) best known as the name of a now impertcct 
halakic Midrash on Fxod xii -xxiii 19 (also xxxi 12-17 and xxxv 
1-3) It rcpiesents the school of R (Rabbi) Ishmacl, is a useful 
source fc^r old Haggadah (especially on the narrative jxirtions of 
Exodus), and is interesting for its variant readings of the Canonical 
Massorctic text * Edited by Blasius Ugolinus, Fhe^ Antxq Sarr 
XIV (Venice, 1744 with a jioor Latin translation), more recently b\ 

J H Weiss (Vienna, 1865) and M Friedmann (ibid 1870), Germ 
trails by J Winter and \ Wunsche 1 -eipzig, 1909) bec fiiilher 
J / Laulcrbach, ]ew Bncy vui 444 seq 

II Siphrd (Aram the book ") or Fdrath Kdhdntm ( ' the 
law of the priests ' ), a commentary on Leviticus, mainly 
halakic, the text being a source for various maxims (On I ev 
XIX 17 seq , neighbourly love and abstinence from vengeance con- 
stitute according to R Aqiba, the great jinnciple of the Torah ) It 
IS useful for the interpretation of the Mishnan treatises Qdddshtm 
and TShdrdth Latin trans m Ugolinus vol xiv , recent editions 
by I H Weiss (Vienna 1862), and with the commentaiy of bhim- 
shon (bamson) of Sicns (Warsaw, 1866), see Jew Lncy xl 3^0 sqq 

III Siphrd (Aram “ the books '), an old composite collection 
of Halaka on Numbers, after R Ishmael's school and on Dout 
after that of R Aqiqa, although the haggadic portions belong to the 
former Latin m Ugol xv recent edition, with good introduction 
by Friedmann (Vienna, 1864), see Jew Lncy xi 332 seq 

The above works, although of 5th century or later date in their 
present form, exintain much older material which was perhaps first 
redacted m the eaiher part of the 2nd century, a d They aic of 


^ bee on this point Jew Ency viii 549 seq, 552 576, Schechter, 
op cit p 62,Strack ofy cii pp 10 sqq 
^ See more full> Jew Ency viu 55 H Cf for the structure, the 
hopeful concluding notes in the prophecies (e g Amos) and the dis- 
course after the reading of the lesson from the prophets in Luke 
Iv 17 sqq Acts xiii 15 sqq ' 

** Sec 1 Abrahams in SweteN Cambridge Btbl Essays (1909), 
PP 174 seq 
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Palestinian origin, although the mam redaction was made in Baby 
Ionia ^ 

IV Tanhutna, one of the oldest on the lessons of the Pentateuch, 
ivith many proems asenbed to R lanhQmS, ben (' son of'*) Abba, 
one of the most famous haggadists of Palestine (4th century), who 
systematized and fixed the haggadic literature This collection 
of 158 161 homilies is also known as T Y elanttnedenu from the 
opening words Yel Rabhbnu, *our Rabbi teaches us *' on the critical 
questions connected with the titles and the present redaction 
^irobably 5th century), sec Jew Ency vin 500 seq , xii 44 sqq 
Recent edition by Buber (Wilna, 1885) 

V Midrash Rabbah (ox Rabhoth)^ a large collection of very divtist 
origin and date, probably not complcttd before the 13th century 
It covcis the Pentateuch (ist ed , Constantinople, 1512) and the 

Five Rolls" (Pesaro, 1510 the whole printed first at Venice 
1545), Germ trans b> A \N\xi\sc\\Qy Bibliotheca (Leipzig, 

1880-1885) Ihc several portions arc named aftei the ordinary 
Jewish titles of the Old Testament books with the addition ol 
Rabbah great These are (a) B^reshith ( in the beginning, 

Gen J 1) Rabbah, on Genesis, the oldest and most \aluabh of 
haggadic Midrishim Traditionally ascribed to R Hoshaiah (3rd 
century) but in the main i redaction of 6th century Ld J 
Iheodoi see Jew Ency 111 62 secj via 557 seq (b) Shmioth 
( names ' Lxod i i) i? , a composite and ineomplete woik of 
iith and 12th century date, but valuable nevertlukss for its Tan 
liuina homilies Lxod 1 xi is a commcntaiy on the text in con 
tinuation of (a) ^ See Jew I ncy viii 562 (i ) Wayyiqrd ( uid he 
called ") R , on Levilieus, pcrhips 7th centuiy, based upon sources 
in 2 and 5a above It is eh ir icterizcel by its numerous proverbs 
(e g on MX 6 ‘ do not care for the gooel pup of a bad dog, much 
less for the bad pup of a bad clog ’) See Jew Ency v n 560, 
Ml 478 s <1 (d) Bemidbar ( in the clesert of ') /?, 33 homilies 

on Numbeis, mainly derived from 4 abo\e (though in an eailier 
text), with a later haggadic exj^iosition, perhaps of 12th century, 
on Num 1 -\u See Jew Ency n 669 sejq , viii 562 (e) Dcbdrim 

( words ) R , independent homilies on Deuteionomy of dxiut 
A D 900, but with a good collection of laiihumas and excerpts from 
tlie old soiirees See Jtw Ency iv 487 secj (/) 8/nr ( song ) 
R , or (after the opening words) igfjadath Hazith, a late compilation 
of higgaddi on Canticles, illustrating the illcgoncal inteipretation 
of the 1 k)()K in lefennet to the relation between Cxod and Israel (so 
already in the exegesis of R Aqiba, cf also 2 Lsd v 24, 26, vii 26) 
For this uid other Mid on this ixipulai I>ook, see Jew Ency 
Mil 5O4 seq , XI 291 seq (g) Mid Ruth or Ruth Rabbahy a com 
pilation including an exposition of 1 Chron iv 21-23 13^5 

and interesting Messianic references Foi this ancl similar Mid 
or Ruth, see Jew Ency viu 565 x 577 seq (h) f kdh heiw ' ) 

Rabbathiy a compilation of about the 7th century on Lamentations, 
treim souices cited also 111 the Palestinian Talmud Thirty six 
proems piccede the commentary See Jtw Ency v 85 seq 
Mid hoheleth or Koh Rabbahy on I celesi istes see Jew Ency vii 
529 sejq viii 565 (;) Mid Megillath Esther, dating, to judge from 

its indebtedness to JosipjKm (the pseudo Josejihus), aftei loth 
centuiy On this and other similar works dealing with this ever 
jKjpular book, see Jew Ency v 241, via, 56O, and Paton's Comment 
on Esther, p loj 

M Pestqtd ( section ") or P de Rob Kdhana contains 33 or 

heimihes (on tht jirmcipal festivals) the lirst of which opens with 
i sentence of R Abba bar Ivahana, who was confused with i pre 
decessor Rab Kahana Although it goes liack to early Haggada 
it has received later additions (as is shown by the technique of the 
proems) hdited by S Buber (Lyck, i8()8), Germ trans by A 
Wunsche (Leipzig, 1885), see Jew Ency vui 559 bcq Not to be 
confused with this is — 

vii Pestqtd Rabhdtht — \ very smiilir but largtr collection of 
51 homilies of which 28 have a halakic exordium prefixed to the 
lanhunia-proems, perliaps of 9th century Edited by M Fried 
mann (Vienna, 1880) ^uite anothei and later work is the Pes 
Zutarta or J eqah Tob of Tobiah b Eliezer of Miinz (tians Ugolinus 
vol XV seej , cd Buber, 1880) sec Jew Ency viii 561 sqq 

vm In addition to the more prominent Midrashim mentioned 
ilx)ve theie arc numcious self-contained works of greater or less 
interest Some arc connected with Old Testament Iwoks e g 
Aggadath Bereshtth, 83 homilies on Genesis, each m three parts 
connected with a section from the lectionary of the Pentateuch 
and one from the Prophets, and a Psalm (cxl Buber, Ciacow, I9<>3. 
see Jew Ency viii 563) the Mid Tehillxm on the Psalms (Geim 
tians A Wunsche, Trier, 1892-1893), &c Others are historical, 
e g Pirqe or Barattha de Rabbi Ehexery a fanciful narrative of events 

' They contiin (as I Abrahams has pointed out to the jircsent 
wnter) a good deal of haggada, but far more halakic materia! than 
those which follow The latter (nos 4 sqq ) also contam halaka, 
but the chief contents are haggadic and homdebcal 

“ I Abrahams points out to the writer that the rest is more 
summary This difference is accounted for by the fact that Exod 
xn onwards and the rest of the Pentateuch have independent 
Midrashim the Law proper was held by the Rabbis to begin at 
Exod xii 


423 

selected from the Pentateuch, &c , the eschatology is interesting 
Though associated by name with a well known ist century Rabbi 
it IS hardly earlier than the 8th (Latin trans by Vorstius, Leiden 
1644 sec Jtw Ency vm 5O7) Further, the Megillath Fdantth 
( ' roll of fasts ' ), an old source with a collection of miscellaneous 
legends, &c Msgtllath AntwkhoSy on the martyrdom under Hadrian 
Seder* Otdm Rabbahy on biblical history from AeLim to the icbellion 
of Bir K 5 kba (Barcochebd) tho Book of Jashar tht ( liromcle 
of Jcrahmccl," < 5 tc I iturgical Midrash is illustrated by the Haggada 
shel Pesahy part of the ritual lecitcd at the domestic service of the 
hrst two Basso ver «.ve mngs In Mid la ante Ildserdth we~Y Hherotk, 
Hebrew words written defectively 01 lully," and other Masso 
relic details, are haggadically treated I mally Kabbalah (qv) is 
exemplified m dthiwoth de R Aqiba on th( alph il>et and M 
Tadsfw (or Barattha de-R Phtnehas h Yd ir), on groups of numbers 
<lc of some interest foi its relation to the book of Jubilees 

IX Of collections of Midrash the chuf arc (fl) tht \ alqut ^himeonty 
which ariangcs the matm d according to the text of the Old Testa 
ment (extending over tlic whole of it), preserves much fiom sources 
that have since disdpjieared and is valuable for the eiiticism of the 
text of the Midrashim (recent ed Wilna 1898) translition of the 
Yalejut on /echanah by E G King (Cambiidge, 1882 see further 
Jetv Lncy xii sSsscei) (i) Veil /la MaA/ri, peihaps later, covers 
onlv certain books is useful for olele r sources and their critieism, 
jKirtions hiv^ been edited by Sjnri (i8oj, on Isaiih) Buber (1899, 
on Psalms) CTrunhut (1902, on Proverbs) (c) Mtdrash ha-Gddol 
( the great ), an extensive thesauiois, but later (quoting from 
Ibn Ezra, Maimoiiides, Ac ) the anangement is not so careful as 
in (a) and (b) Sec further Jtw Ency vin 368 se<j 

Of modern collections sjx^ial mention must be made of \ 
Jellinek s Bet ha Mtdra^ich (Leipzig, 1853) and A Wunschc*s 
valuable tianslations to those already mcntioncxl must be added 
his ins Israth Lehrhallen (excerpts of a more miscellaneous 
charactci (Leipzig, 1907 sqq ) 

Besides diclionaiy articles on this subject (S Schiller Szinessv, 
1 ncy Brit , Qth ed H L Strack, Real Ency f Protect Pheol u 
hirche, and especially J Theodor and others m the Jew Lncy)y 
sec 1 ) Hoffmann, /ur J inleitung %n die halachischen Midraschtm 
(Beilin, 1888) and the great work by /unz, Die gotte^diendhchen 
1 ortrage der JudcHy 2nd ed by N Hriill (Frankfort on Mam, 1S92) 
These as also the citations in the course of this article, give fuller 
information (Sec fuither Talmud ) (SAC) 

MIDSHIPMAN, the title in the Jkitish and American ndvics 
of the “ young gentlemen ’’ who are serving in order to qualify 
themselves to hold a commission as lieutenant The English 
midshipman was originally a petty officer, one of the crew under 
the immediate orders of the boatswain After the restoration 
of King Charles II , in i6()0, the king and his brother James, 
duke of York, lord high admiral, decided to tram officers for the 
sea service They therefore decided to send a volunteer to each 
slnp of a squadron in commission, with a “letter of service,'^ 
which instructed the admirals and captajns that the bearer 
was to be shown “ such kindness as you shall judge fit for a 
gentleman, both in accommodating him in your ship and in 
furthering his improvement ” He was to receive the pay of 
a midshipman, and one midshipman less was to be borne in 
the ship Until 1729 the young gentlemen who entered the 
British navy were known as “ king’s letter boys ” In that 
year the system was altered \ school, known is the naval 
academy, was founded at Portsmouth in which forty lads 
were to be trained for the sea service In 1773 the sehool, 
having proved unsatisfactory, was reorganized ind the numl^er 
of boys to be trained there increased from forty to seventy 
In 1806 it was again reorganized, under the name of the naval 
college, and was finally suppressed in 1837, when the practice 
of training the boys under instructors in the ships was intro- 
duced A special school was rc-cstablished in 1857, and was 
finally plaeed in the “ Britannia ” In the meantime the number 
of midshipmen had increased far beyond one for a ship A line- 
of-battle ship in the iSth century carried as many as twenty- 
four, and the title had come to be confined entirely to those 
who were being trained as officers The immense majority 
of officers of the British navy never passed through the ac ademy 
or the college Ihey entered the ships directly as “ captains’ 
servants ” or “ volunteers, ’ and were rated midshipmen, if there 
was a vacancy, at the age of fifteen As they were expected 
to learn navigation, they were instructed by the master, and 
at the age of seventeen were supposed to be qualified to be 
masters’ mates To-day the midshipman is the officer of the 
British and American navies who has passed through the 
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preliminary schools and has been appointed to a ship 1 he French 
equivalent is aspirant, and other European navies use that 
name, or cadet 

MIDSOMER NORTON, an urban district in the northern 
parliamentary division of Somersetshire, England, i2\ m 
S S W of Bath on the Somerset & Dorset and the Great 
Western railways Pop (1901), 5809 The town is pleasantly 
situated in a hilly district, between two branches of the small 
river Somer The church of St John the Baptist, principally 
Perpendicular, has in its tower three bells presented by 
Charles II Both this town and the adjacent urban district 
of Radstock (pop 3355) have a considerable trade in coal, 
which IS mined in the vicinity The (oalfield extends north- 
westward towards Bristol, and is of great importance to the 
manufactures of that cit) 

MIDWIFE (Mid h.ng midwtf, mydwyf or medewije, from 
preposition mid, with, and wife, t e woman, in the sense of 
one who is with the mother, or from adjective mid, one who 
IS the means of delivering the mother, a woman who assists 
other women in childbirth) As a class, mid wives were recog- 
nized in Egypt in the time of the Jewish captivity It was 
the universal practue in Europe until the middle of the 16th 
century, as it is to-day in the East, that women should be 
attended in confinement only by those of their own sex Prom 
that period more attention was given to the practice of mid- 
wifery by the medical profession (see Obstftrics), while m 
continental Europe, towards the close of the 17th century, 
pecial schools were instituted for the proper training of rnid- 
wives But it was not until well on in the 19th century that 
an> supervision or regulation was imposed on those who ai ted 
as midwives Now in practically every European country 
midwives are under strict state control, they arc required to 
undergo a course of thorough training, and their practice is 
carefully regulated by legislatmn 

In France mid wives {^age<i femmes) are divided into a first and a 
second class those quahlying for both clisscs through a two 
course of training and must qualify both 111 the Iheoiy and 
practice of midwileiy, as well as in anatom\ , physiology and 
pathology A midwife of the first class his i sujkuoi status and 
can practise in iny part of Prance while those of the second class 
are restricted in their practice to the departmint for which the 
certificate was issued Their <iuahhcations allow tlum also to 
vaccinate and to prescribe ceitain antiseptic prcparitions Ihey 
arc not allowed to use instiumcnts and must c ill in \ medic il rnui 
in difficult cises All Cises must be reported to a central officer 
In Spam mid wives are allowed to practise on the result of an ex- 
amination after studies covering at least four hilf years Ihe 
diploma is issued by the director general of public instruction In 
Germany midwives irc appointed, recognized and luthonzcd by 
the state They cm conduct confinements independently ind 
without the aid of a medical man I hey must be provided with 
a certificate from the police authorities, and must reside in special 
districts assigned to them by the authorities In \ustiia midwives 
before they are illowcd to practise must pass i strict cvaminafion, 
after having followed a six months' course at one of the state 
schools of midwifery They art subject to elaborate in truelions for 
midwives ' issued from tune to time by the ministry of the interior 
In Italy i midwife must pass an examination and obtain a diploma 
from a recognized authority but in order obviate the difficulty 
which the jioorcr classes in the smaller communes would fine! m 
obtaining properly authorized midwives, a certificate of permis ion 
to piactise ma\ be given to a certain number who ha\c piactiseel 
witliout the sanction of the law satisfactonl) during a term of five 
years These certificates are distributed by the jirefcct In 
Russu matters pei taming to the appointment transfer, dismissal 
and pay of midwivcs aic under the charge of the medical depart- 
ment of the ministry ot the interior In each town of a province 
or region there is stationed one senior midwife and a number of 
junior mid wives in proportion to the numbei of districts in the 
province The examination of midwives and the issue of certificates 
of competency is carried out by the Medico Chirurgical Academy 
and certain of the universities A duly licensed midwife, on pre- 
sentation of her licence, is at once excluded from the tax paying 
class to which she may have belongt d The general code of Russian 
laws lays down extensive rules for the carrying out of the duties of 
inidwivcs In Norway all midwives aie licensed after examination 
and are under the control and inspection of the board of health 
Provision is made for inhrm and aged midwives 1 hey are usually 
paid by the parish, but also receive fees according to the means of 
the person attended In Sweden a ccrtific'itc of competency and 
of having passed an examination does not give a midwife a right 


to practise until a note has been made on the certificate that the oath 
of office has been duly taken All midwivts are under the control 
of the board ot healtli When a midwife takes up her residence in 
a tmrish, or moves from one place to another, she must announce 
the fact within a month to the nearest appointed doctor and exhibit 
her certificate In towns a midwife must put up a notice board 
outside her residence, she must not absent herself from home without 
leaving word as to where she may be found and at what hour she 
will probably return In the country a midwife may be paid out 
of the poor rate In Denmark, also, midwives are recognized by the 
state, and the practise of midwifery is almost entirely in the hands 
of women In Holland a certain number of candidates are given 
free training by the state in return for their practising midwifery 
in scattered country districts at a fixed salary Many of the states 
of tlfe United States have also passed laws for the registration of 
midwives 

In England alone there wis no regulation of any kind so late as 
190Z Any person, however ignorant and untrained, could describe 
hcrstlf as a midwife and practise for gam Several societies made 
continuous efforts towards the close of the 19th century to obtain 
legislation A select committee on midwives registration reported 
in 1892 that the evidence they had taken showed that there was at 
the lime ‘ serious and unnecessary loss of life and health and per- 
manent injury to both mother and child in the treatment of child- 
birth, and that some legislative provision lor improvement ind 
regulation was desirable A similar committee reported to the 
same effect in 189^ Evcntinlly a bill was drafted with the object 
of securing the examination and registration of midwives, but, 
although introduced several times into the House of Commons, it 
was not successful until 1902 The Midwives Act 1902 forbids 
any woman after the ist of April 1905 to eill herself midwife '' 
without a certificate, or to act as a midwife for gam without a 
certificate after the ist of Apnl 1910 Existing midwives (those 
who held eerlificatts m midwifery from certain recognized institu 
tions, or produced satisfactory evidence it the passing of the act 
that they had been for at leist one year in bona fide piactice as 
midwives, and bore good characters) were allowed to claim ccrlifi 
cates within two >eirs from the 1st of Apiil 1903 Ihe let created 
a central midwives* board, whose duties are, tnUr aha, to regul ite 
the issue of certificates and the conditions of admission to the roll 
of midwives, to rcgul itc the course of Iriming and conduct of 
examinations to regulate, supervise and n strict within due limits 
the practice of midwives, to publish annually a roll of duly eei tilled 
midwives to remove from the roll the n inu of any midwife who 
elisobeys the rules and regulations laid down from tune to time to 
issue and cancel certificates, &e There is an ippeal to the High 
Court of Justice igainst n moval of a name, but the appe il must 
be maele within three months Local authorities art reepiired to 
exercise supervision over the midwives within their area, they must 
investigate charges of malpneticc, negligence or misconduct 
exercise the power of suspension and report convictions They 
must supply the central board with the names and addresses ol 
those practising within their area, and notify any death Ihe local 
authority must appoint a committee to carry out its powers or duties 
under the act, and may, if it think fit, delegate its powers to i lesser 
local authority, such as a district council The act provides for 
penalties for obtaining a certificate by false representation or for 
wilful falsification of the roll The act docs not apply to Trelanel 
or Scotland (T A I ) 

MIERES, a town of northern Spam, m the province of Oviedo, 
12 m by rail S E of Oviedo, on the river Caudal, a tributary 
of the Nalon Pop (1900), 18,083 Mieres is the chief town 
of a mountainous, fertile and well-wooded region in which 
coal, iron and copper are extensively mined and sulphur and 
( innabar are obtained m smaller quantities Ihe town contains 
large iron foundries and chemical works, and has an active 
trade in fruit, cider, timber and livestock 

MIEREVELT (Mifreveld, or Mireveldt), MICHIEL 
JANSZ VAN (1567-1641), Duteh pamter, was born at Delft, 
the son of a goldsmith, who apprenticed him to the copperplate 
engraver J Wierix He subsequently became a pupil of Willem 
Willemz and Augusteyn of Delft, until Anthonie van Montfoort 
(Blocklandt), who had seen and admired two of MierevelUs 
early engravings, “ Christ and the Samaritan and Judith 
and Holofernes,” invited him to enter his school at Utrecht 
Devoting himself first to still life, he eventually took up por- 
traiture, in which he achieved such success that the many 
commissions entrusted t© him necessitated the employment of 
numerous assistants, by whom hundreds of portraits were 
turned out in factory fashion The works that can with cer- 
tainty be ascribed to his own brush are remarkable for their 
sincerity, severe drawing and harmonious colour, but compara- 
tively few of the two thousand or more portraits that bear 
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his name arc wholly his own handiwork He settled down 
in his native town, but went frequently to the Hague, where 
he entered the gild of St Luke in 1625 So great was his reputa- 
tion that he was patronized by royalty m many countries 
and acquired gnat wealth Ihe king of Sweden and the count 
palatine of Ntuburg presented him with golden chains, Arch- 
duke Albrecht gave him a pension, and C harles 1 vainly endea- 
voured to mduce him to visit the English court Though 
Mierevelt is chiefly known as a portrait painter, he also executed 
some mythological pieces of minor importance Many of his 
portraits have been reproduced m line by the leading Dutch 
engravers of his time He died at Delft on the 27th of June 
1641 

The Ryks Museum in Amsterdam has the richest collection 
of Mierevelt’s works, chief of them being the portraits of William, 
Philip William, Maurice, and Frederick Henry of Orange, 
and of the count palatine Frederick V At the Hague Museum 
are the portraits of four princes of the house of Orange, of 
Frederick V , king of Bohemia, and of Louise de Coligny as a 
widow Other portraits by him are at nearly all the leading 
continental galleries, notably at Brunswick (3), Gotha (2), 
Schwerin (3), Munich (2), Pans (Louvre, 3), Dresden (4), Berlin 
(2), and Darmstadt (3) The town hall of Delft also has 
numerous examples of his work 

Many of his pupils and assistants rose to fame Ihe most 
gifted of them were Paulus Moreelse and jan van Ravesteyn 
His sons Pieter (1506-1623) and Jan (d 1633), and Ins son-in-law 
Willem Jacobz Dclff, probably painted many of the pictures 
which go under his name His portrait was painted b> Van 
Dyck and engraved by Delfl 

MIERIS, the name of a famil> ot artists who practised paint- 
ing at 1 eiden for three generations in the 17th ancl i8th centuries 

T Frans van Mieris the elder (? 1635-1681), son of Jan 
van Miens, a goldsmith and diamond setter, was born, according 
to Houbraken, at I ciden on the 16th of April 1633, and died 
there on the 12th of March 1681 His father wished to tram 
him to his own business but Frans preferred drawing to chasing, 
and took service with Abraham Torenvlict, a glazier who kept 
a school of design In his father’s shop he became familnr 
with the w^avs and dress of people of distinction His eye was 
fascinated in turn by the sheen of jewelry and stained glass, 
and, though he soon gave up the teaching of Torenvhet for 
that of Gerard Douw and Abraham van den lempel, he acquired 
a manner which had more of the finish of the exquisites of the 
Dutch school than of the breadth of the disciples of Rembrandt 
It should be borne in mind that he seldom chose panels of which 
the size exceeded 12 to 15 m , and whenever his name is 
attached to a picture above that size we ma> surclv assign 
It to his son Willem or to some other imitator Unlike Gerard 
Douw when he first left Rembrandt, or Jan Steen when he 
started on an independent career. Miens never ventured to 
design figures as large as life CharactenstK of his art in its 
minute proportions is a shiny brightness and metallic polish 
The subjects which he treated best are those m which he 
illustrated the habits or actions of the wealthier classes, but 
he sometimes succeeded m homely me idents and m portrait, 
and not unfrequently he ventured on allegory He repeatedly 
painted the satin skin which Ter Borch brought into fashion, 
and he often rivalled Ter Borch in the faithful rendering of 
rich and highly-coloured woven tissues But he remained 
below Ter Borch and Metsu, because he had not their delicate 
perception of harmony or their charmmg mellowness of touch 
and tint, and he fell behind Gerard Douw, because he was hard 
and had not his feeling for effect by concentrated light and 
shade In the form of his composition, which sometimes 
represents the framework of a window enlivened with greenery, 
and adorned with bas-reliefs within which figures are seen 
to the waist, his model is certainly Gerard Douw 

It IS a (question whether Houbraken has truly recorded this 
master’s birthday One of his best-known pieces, a party of 
ladies and gentlemen at an oyster luncheon, in the Hermitage 
at St Petersburg, bears the date of 1650 Celebrated alike 
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for composition and finish, it would prove that Miens had reached 
his prime at the age of fifteen Another beautiful example, 
the “ Doctor Feelmg a Lady’s Pulse ” in the gallery of Vienna, 
is dated 1656, and Waagen, m one of his cntual essays, justh 
observes that it is a remarkable production for a vouth of 
twenty-one In 1637 Miens was married at Leiden in the 
presence of Jan Potheuik, a painter, and this is the earliest 
written record of his existence on which we can implicitly rel> 
Of the numerous panels by Miens, twenty-nine at least are 
dated-- the latest being an allegory, long in the Ruhl (ollection 
at Cologne, illustrating what he considered the kindred vices 
of drinking, smoking and dicing, in the year 1680 

Miens had numerous and distinguished patrons He received 
valuable commissions from Archduke Leopold, the elei tor- 
palatine, and Cosimo HI , grand-duke of Tuscany His practice 
was large and lucrative, but never engendered in him either 
carelessness or neglect If there be a difference between the 
painter’s earlier and later work, it is that the former was clearer 
and more delicate in flesh, whilst the latter was often darkei 
and more livid in the shadows When he died his clients 
naturally went over to his son Willem, who in turn bequeathed 
his painting-room to his son Frans But neither Willem nor 
Frans the \oungcr equalled Frans the elder 

2 Willem van Mifris (1662-1747), son of Irons His 
works are extremely numerous, being partly imitations of the 
paternal subjects, or mythological episodes, which Frans 
habituallv avoided In no case did he come near the excellence 
of his sire 

3 Frans van Mieris, the younger (1689-1763), also lived 
on the traditions of his grandfather’s studio 

The pictures of all the generations of the Miens family were 
successfully imitated by A D Snapliaan^ who livc<i it Leipzig 
and was patronized by the court of Anhalt Dessau To those who 
would study his deceptive form of art a visit to the collection of 
Worlitz near Dessau may aflord instruction 

MIFFLIN, THOMAS (1744-1800), American soldier and 
jxilitKian, was born in Philadelphia, Pennsylvania, on the 10th 
of January 1744, of Quaker parentage He graduated at the 
college of Philadelphia (now the university of Pennsylvania) 
in 1760 As a member of the Pennsylvania house of representa- 
tives m 1772 1775, he was an ardent Whig, and in 1774 was a 
member of the first Continental Congress After the outbreak 
of the War of Indejienden* e he devoted himself chiefly to the 
enlisting and drilling of troops, and was chosen major of a 
regiment In June 1773 he entered the continental service 
as Washingtons first aide-dc-eamp, and m August was chosen 
quartermaster-general lie became a brigadier-general in 
May 1776 and a major-general in February 1777 On the 5th 
of June 1776 he was succeeded as quartermaster-general by 
Stephen Moylan Moylan, however, proved incompetent, and 
Mifflin resumed the office on the 1st of October In the autumn 
of 1777 Mifflin was a leader in the obscure movement known as 
the Conway Cabal, the object of which was to replace Washington 
bv General Horatio Gates On the ground of ill health Mifflin 
tendered his resignation on the 8th of October, and on the 7th 
of November Congress accepted his resignation as quartermaster- 
general, but continued him in rank as major-general without 
pay On the same day he was appointed a member of the new 
board of war, and on the following day was asked to continue 
as quartermaster-general until his successor should be appointed 
On the 2ibt of November he urged before the old board of war 
and ordnance that Gates should be made president of the new 
board of war ** from a c on vie tion that his military skill would 
suggest reformations in the different departments of the army 
essential to good discipline, order and economy, and that his 
character and popularity in the army woiiM facilitate the 
execution of such reformations when adopted by Congress 
The attacks on Washington failed, and m March 17 78 Mifflin 
was finally superseded as quartermaster-general by General 
Nathanael Greene In Octobef of the same year he was removed 
from the board of war The sufferings of the troops at Valley 
Forge having been charged to his mismanagement as quarter- 
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master-general, ( ongress, m June 1778, ordered an investigation, 
but before this inquiry had proceeded far, Congress granted 
him $1,000,000 to settle all claims against the office during his 
administration In February 1779 he resigned his commission 
as major-general During the war his eloquence was repeatedly 
of assistance to Congress in recruiting soldiers He was a 
delegate m Congress in 1782-1784, and from November 1783 to 
November 1784 was president, in which office he received 
Washington’s resignation of the command of the army and made 
a congratulatory address In 178 '5^1788 he was speaker of the 
Pennsylvania general assembly (then consisting of only one 
house), he was a member of the I^ederal Constitutional Con- 
vention of 1787, and president of the state supreme executive 
council (or chief executive officer of the state) in 1788-1790 
He was president of the Pennsylvania Constitutional Convention 
of 1789-1790, was the first governor of the state, from 1790 to 
1799, after the adoption of the new state constitution, and 
during the Whisky Insurrection assumed personal command 
of the Pennsylvania militia Towards the close of his last 
term as go\ ernor he was elected a member of the state assembly, 
but died during the first session, at l^ncaster, on the 20th of 
January 1800 

See William Rawle, “ Sketch of the Life of Thomas Mifflin," 
m Memoirs of the Historical Society of Pennsylvania (vol 2, part 2, 
Philadelphia 1830), and J H Merrill, Memoranda relating to the 
Mtfflin Family (Philadelphia, 1890) 

MIGKARD, PIERRE (1610-1695), ( ailed — to distinguish 
him from his brother Nicholas — Remain, French jxunter, 
was born at Troyes m 1610, and came of a family of artists 
In 1630 he left the studio of Simon Vouet for Italy, where he 
^pent twenty-two years, and made a reputation which brought 
him a summons to Pans Succ essful with his portrait of the king, 
and in favour with the court, Mignard pitted himself agamst 
Le Brun, declined to enter the Academy of which he was the 
head, and made himself the centre of opposition to its authority 
The history of this struggle is most important, because it was 
identical, as long as it lasted, with that between the old gilds 
of France and the new body which Colbert, for political reasons, 
was determined to support Shut out, in spite of the deserved 
success of his decorations of the cupola of Val de Grace (1664), 
from any great share in those public works the control of which 
was the attribute of the new Academy, Mignard was chiefly 
active m portraiture Turenne, Moli^re, Bossuet, Maintenon 
(Louvre), La Valli^re, S6vign6, Montespan, Descartes (Castle 
Howard), all the beauties and celebrities of his day, sat to him 
His reacliness and skill, his happy instinct for grace of arrange- 
ment, atoned for want of originality and real power With 
the death of Le Brun (1690) the situation changed, Mignard 
deserted his allies, and succeeded to all the posts held by his 
opponent These late honours he did not long enjoy, in 1695 
he died whilst about to commence work on the cupola of the 
Invalides His best compositions have been engraved by 
Audran, Fdelinck, Masson, Poilly and others 

MIGNE, JACQUES PAUL (1800-1875), French priest and pub- 
lisher, was born at St Flour, Cantal, on the 25th of October 1800 
He studied theology at Orleans, was ordained priest in 1824 and 
placed in charge of the parish of Puiseaux, in the diocese of | 
Orleans In 1833 he went to Pans, and started IJUnivers 
religteux, which afterwards became Louis Veuillot’s ultra- 
montane organ On sevenng his connexion with the paper 
three years later, he opened at Petit Montrouge, near Pans, 
the great publishing house which brought out m rapid succession 
num^us religious works at popular prices The best known 
of ‘these are Scripturae sacrae cursus cotnplelus, and Theologtae 
cursus (each in 28 vols , 1840-1845), Colledton des auteurs 
s acres (100 vols, 1846-1848), Encyclopidte theoJogtque (171 
vols , 1844-1866), Patrologtae cursus compUius, Latin senes 
in 221 vols (1844-1855, 2nd edition, 1878 seq ), Greek senes, first 
published in Latin (85 vols , 1856-1861), with Greek text and 
Latin translation (165 vols , 1857-1866) Unfortunately these 
editions, brought out in great haste and often edited by super- 
ficial scholars, do not come up to the requirements of moclem 


cnticism By far the most noteworthy is the Patrology, 
which was superintended by the learned Benedictine J B Pitra 
Its vast scope leaves it still unique and valuable, where other 
editions of special works do not exist The indices in 3 vols 
are arranged so that one may easily find any reference in the 
patristic wn tings In February 1868 a great fire aestroyed 
the whole of Migne’s printing premises, but he established 
a new house in Pans, which was purchased in 1876 by the 
publishers Gamier Fr^res, who still own all the works brought 
out by Migne He died m Pans on the 25th of October 1875 

Eor a more complete 'iccount of Migne's liie, see the "\rticle in the 
Catholic Encyclopaedia (New York, 1906 seq ) 

MIGNET, FRANCOIS AUGUSTE ALEXIS (1796-1884), 
I'rench historian, was born at Aix m Provence on the 8th ol 
May 1796, and died at Pans on the 24th of March 1884 His 
father, a Vendean by birth, was an ordinary locksmith, who 
enthusiastically accepted the principles of the Frenc h Revolution 
and roused in his son the same love for liberal ideas Francois 
had brilliant successes when studying at Avignon in the lycee 
where he was afterwards professor (1815), he returned to Aix 
to study law, and m 1818 was (ailed to the bar, where his elo- 
quence would have ensured his success had he not preferred 
the career of an historian His abilities were shown in an 
^lloge de Charles V 11 , which was crowned by the Acad6mie 
de Nimes m 1820, dnd a memoir on Les Institutions de Saint 
Louis y which in 1821 was crowned by the Acad^mie des Inscrip- 
tions et Belles I^ettres He then went to Pans, where he was 
soon joined by his fnend and compatriot, Adolphe Thiers, the 
future president of the French republic He was introduced 
by J A Manuel, formerly a member of the Convention, to the 
Liberal paper, Courner franfatSy where he became a member 
of the staff which earned on a fierce pen-and-ink warfare against 
the Restoration He aiquired lus knowledge of the men and 
intrigues of the Napoleonic epoch from Talleyrand He wrote 
a Histone de la revolution fran(aise (1824) in support of the 
Liberal cause It was an enlarged sketch, prepared m four 
months, m which more stress was laid on fiinclamental theories 
than on the facts, which are more ngidly linked together than 
their historical scxjuence warrants In 1830 he founded the 
National with Thiers and Armand C arrel, and signed the journal- 
ists’ protest agamst the Ordonnances de juillety but he refused 
to accept his share of the spoil after his party had won He 
was satisfied with the modest position of direc tor of the archives 
at the Foreign Office, where he stayed till the revolution of 1848, 
when he was dismissed, and retired permanently into private 
life He had been elected a member of the Academic des 
Sciences Morales et Politiques, re-established in 1832, and 
in 1837 was made the permanent secretary, he was also elected 
a member of the Acacltmie Fran^aise m 1836. and sought no 
further honours He was well known in fashionable circles, 
where his witty conversation and his pleasant manners made 
him a favourite The greater part of his time was, however, 
given to study and to his academic duties Eulogies on his 
deceased fellow-members, the Academy reports on its work and 
on the prizes awarded by it, which it was part of Mignet’s 
duty as secretary to draw up, were literary fragments thoroughly 
appreciated by connoisseurs They ^^ere collected in Mignet’s 
Notices et portraits He worked slowly when m his study, and 
willingly lingered over research With the exception of his 
description of the krench Revolution, which was chiefly a poli- 
tical manifesto, all his early works refer to the middle ages — De 
la fiodalitiy des institutions de Saint Louis et de Vinfluence de la 
legislation de ce prince (1822), La Germanic au vin* et au tx" 
sieclcy sa conversion au chnstianisme, et son introduction dans 
la societe civiltsie de V Europe occidentale (1834), Essai sur la 
formation terntonale et politique de la France deputs la fin du 
XI* Steele 'fusqu^d la fin Su xsf (1836), all of these are rough 
sketches showing only the outlines of the subject His most 
noted works are devoted to modem history For a long time 
he had been taken up with a history of the Reformation, but 
only one part of it, deahng with the Reformation at Geneva, 
has been published His Histone de Marie Stuart (2 vob , 1851) 
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IS well worth reading, the author made liberal use of some 
important impublish^ documents, taken for the greater part 
from the archives of Simancas He devoted some volumes 
to a history of Spam, which had a well-deserved success — 
Charles Quinty son abdication, son sejour, et sa mort au monastire 
de Yuste (1845), Antonto Perez et Philippe 11 (1845), 
Histotre de la nvalite de Francois 1 et de Charles Quint (1875) 
At the same time he had been commissioned to publish the 
diplomatic acts relating to the War of the Spanish Succession 
for the Collection des documents inedits, only four volumes of 
these Negociations were published (1835-1^2), and they do 
not go further than the peace of Nijmwegen, but the intro- 
duction IS celebrated, and Mignet reprinted it in his Melanges 
htstonques 

See the eulo^ of Mignet by Victor Duruy, delivered on entering 
the Academic Frdn9aise on the i8th of June i88j, and the notice 
by Jules Simon, read before the Academic des Sciences Morales et 
Pohtiques on the 7th of November 1885 

MIGNON, ABRAHAM (1640-1697), Dutch painter, was bom 
at Frankfort His father, a merchant, placed him under the 
still-life painter Jacob Merrel, by whom he was taken to Holland 
about 1660 He then worked under de Heem at Utredit, 
where in 1675 married the daughter of the painter Cornells 
Willaerts Si by lie Menan (1647-1717), daughter of the engraver 
Matthew Mermn, became his pupil and achieved distinction 
as a flower painter He died at Wetzlar Mignon devoted 
himself almost exclusively to flowers, fruit, birds and other 

still life,’* though at times he also attempted portraiture His 
flower pieces are m irked by careful finish and delicate handling 
His favourite scheme was to introduce red or white roses in 
the centre of the canvas and to set the whole group of flowers 
against a dark background Nowhere (an his work be seen 
to better advantage than at the Dresden G illcrv, which contains 
fifteen of his paintings, twelve of which are signed Six of 
his pictures arc at the’ I ouvre, four at the Hermitage, and 
other examples are to be found at the museums of Amsterdam, 
the Hague, Rotterdam, Brussels Munuh, Karlsruhe, Brunswuk, 
Cassel, Schwerin, Copenhagen and Turin 

MIGNONETTE, or Mignonnettl (/ e '' little darling ”), 
the name given to a popular garden flower, the Reseda odorata 
of botanists, a “ fragrant weed,” as Cowper calls it, highly 
esteemed for its dclu ate but dclu lous perfume The mignonette 
is generally regarded as l)eing of annual duration, and is a 
pi xnt of (liffuse decumbent twiggy habit, scarcely reac hing 
a foot in height, dothed with bluntish lanceolate entire or 
three-Iobed Ic xves, and bearing longish spikes — tcchnu ally 
racemes — of rather insignificant flowers at the ends of the 
numerous branches and branchlets The plant thus naturally 
assumes the form of a low dense mass of soft green foliage 
studded over freely with the racemes of flowers, the latter 
unobtrusive and likely to be ovcrl(M)ked until their diffused 
fragrance (ompels attention It is probably a native of North 
Africa and was sent to England from Pans in 1742, and ten 
years later it appears to have been sent from Leiden to Philip 
Miller at Chelsea Though originally a slender and rather 
straggling plant, there are now some improved garden varieties 
in which the growth is more compact and vigorous, and the 
inflorescence bolder, though the odour is perhaps less pene- 
trating The small six-petalled flowers are somewhat curious 
in structure the two upper petals are larger, concave, and 
furnished at the bade with a tuft of club shaped filaments, 
which gives them the appearance of being deeply indsecl, 
while the two lowest petals are much smaller and undivided, 
the most conspicuous part consists of the anthers, which are 
numerous and of a brownish red, giving the lone of colour 
to the mflorescence In the varieties named Golden Queen 
and Golden Machet the anthers have a decided tint of orange- 
yellow, which imparts a brighter golden hue to the plants 
when in blossom A handsome proliferous or double-flowered 
vanety has aEo been obtained, which is a very useful decorative 
plant, though only to be propagated by cuttings, the double 
white flowers grow in large massive panicles (proliferous 


racemes), and are equally fragrant with those of the ordinary 
forms 

What IS called tree mignonette in gardens is due to the skill u£ 
the cultivator 1 hough practically a British annual, as already 
noted, since it flowers abundantly the first suison, and is utterly 
destroyed by the autumnal frosts, and though recorded as being 
annual in its native habitat by Dcsfontaines m the I lora AtlanUca 
the mignonette, like many other plants treated in England as annuals, 
will continue to grow on if kept m a suitable temperature More- 
over, the life of certain plants of this semi annuaJ chiracter may 
be prolonged into a second season if their flowering and seeding 
are persistently prevented In applying these facts to the pro- 
duction of tree mignonette, the gardener grows on the young plants 
under glass, and prevents their flowering by nipping off the blooming 
tips of the shoots, so that they continue their vegetative growtli 
into the second season The young plants arc at first supportcil 
in an erect jxjsition, the laterals being removed so as to secure clean 
upright stems, and then at the height of one or two feet or more, 
as may be desired, a head of branches is encouraged to develop itself 
In this way very large plants can be produced 

For ordinary purposes, however, other plans arc adopted In 
the open lx>rders of the flower garden mignonette is usually sow n in 
spring, and in great part takes care of itself, but being a favourite 
either for window or balcony culture, and on account of its fiagrance 
a welcome inmate of town conservatories, it is also very extensively 
grown as a pot plant, and for market purposes with this object it is 
sown in pots in the autumn, and thinned out to give the plants 
requisite space, since it does not transplant well, and it is thereafter 
specially grown in pits protected from frosts and marketed when 
just arriving at the blooming stage In this way hundreds of 
thousands of j>ots of blooming mignonette are raised and disposed 
of year by year 

In classifying the odours given off by plants Kimmcl ranks the 
mignonette in the class of which he makes the violet the type and 
h^e adopts the same view, rtfeinng it to his class of ‘ losmoids " 
along with the violet and wallflower 

ihe genus Reseda contains alx>ut fifty speties, natives of Europe 
and West Asia R luteola^ commonly called dyer s weed and weld 
iclds a valuable yellow dye R alba is a fine biennial about 2 ft 
igh, with erect spikes of whitish flowers 

MIGNONS9 LES. In a general sense the Erenth word mignon 
means ** favourite,” but the people of Pans used it in a special 
sense to designate the favourites of Henry III of France, 
frivolous and fashionable young men, to whom public malignity 
attributed dissolute morals According to the contemporary 
chronicler Pierre de TE-stoile, they made themselves ** exceecl- 
ingly odious, as much by their foolish and haughty demeanour, 
as by their effemmate and immodest dress, but above all by 
the immense gifts the king made to them ” Ihe Guises appear 
to have stirred up the ill will of the Parisians against them 
ETom 1576 the mignons were attacked by popular opinion, 
and historians accredited without proof the scandalous stories 
of the time Ihe best known of the mignons were the dukes 
of Joyeuse and of Epernon 

MIGNOT, CLAUDINE FRANQOISE [commonly called Marib] 
(c 1617-1 71 1), French adventuress, was born near Grenoble, 
at Mevlan At the age of sixteen she attracted the notice 
of the secretary of Pierre des Portes d’Ambl^rieux, treasurer 
of the province of Dauphiny, and Ambl6rieux promised to 
promote their marriage He married the girl himself, however, 
and left her his fortune His will was disputed by his family, 
and Claudine went to Pans in 1653 to secure its fulfilment She 
sought the protection of Eran^ois de THopital, marshal of 
Trance, then a man of seventy-five He married her within 
a week of their first meeting, and after seven years of marriage 
died leaving her part of his estate By a third and morganatic 
marriage in 1672 with John Casimir, ex-king of Poland, a few 
weeks before his death, she received a third fortune Imme- 
diately on her marriage with Ambl^rieux she had begun to 
educate herself, and her wealth and talents assured her a welcome 
in Pans She retired in her old age to a Carmelite convent 
in the city, where she died on the 30th of November 1711 

Her history, very much modified was the subject of a play by 
Bayard and Paul Duport, Mane Mtgnot (1829) 

MIGRATION Under this title will be considered movements 
of men with intention of changing their residence or domicile 
Such migration (Lat mtgrare) may be either external — that 
is, from one country to another, including emigration from 
mother country to colony, or it may be internal — that is, within 
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the limits of a single country Under external migration are 
comprised emigration and immigration, denotmg simply direction 
from and to The emigrants are at the same time the immi- 
grants, that IS, the material of the movement is the same, 
but the effect upon the country givmg up and the country 
receivmg the migrant requires separate treatment Hence 
It IS proper to separate emigration from immigration Tern 
porary migration, or travel for purposes of business, enterprise 
or pleasure, will be considered only mcidentally, and because 
m some cases it is difficult to distinguish between such 
movements and permanent migration 
Migration m general may be described as a natural function 
of so^ development It has taken place at all times and 
in the greatest variety of circumstances It has been tnbal, 
national, class and mdividual Its causes have been political, 
e(onomic, rehgious, or mere love of adventure Its causes 
and results are fundamental for the study of ethnology (forma- 
tion and mixture of races), of political and social history (forma- 
tion of states and survival of institutions), and of political 
economy (mobility of labour and utilization of productive 
forces). Under the form of conquest it makes the grand 
epochs m history (« g the fall of tne Roman Empire), under 
the form of colonization it has transformed the world (e g the 
settlement of America), under free mitiative it is the most 
I>owerful factor in soaal adjustment (e g the growth of urban 
population) It must suffice here to indicate the character 
of the principal movements in the past, and then describe 
certain aspects of modern migration The early move- 
ments may be grouped as follows (a) Prehistoric — 
migrations Among savage and nomadic nations the | 
whole tnbe often moves into new temtory, either occupy- Year 
mg it for the first time or exterminating or driving out the i 
indigenous inhabitants We have only vague knowledge y — 
of these early movements, laboriously gleaned from 
archaeology, anthropology and philology The cause has 
been commonly said to be the pressure of population on 1893 
the food-supply A more probable explanation is the love ' 
of booty and the desire of the stronger to take possession I 
of the lands of the weaker (b) Greek and Roman colom- i 
zation Both of these ancient civihzations extended them 1898 
influence through migration of mdividual families and the 
plantmg of colonies The naotive seems to have betm 
prunanly commercial-— that is, the love of gam It may i 
have b^n partly a sort of “ swarming ” process, caused 1 1903 
by pressure of population at home In some coses it had j 1904 
a political motive, as the planting of mihtary colomes 1 

or providing new homes for the proletariat The con- 

sequences were of course momentous, (c) The German 
Conquest* Beginning about the 5th century, tlie Roman | " 

Empire was overthrown by German tribes from the north 
of the nver Danube and east of the nver Rhine This 
V olkerwanderung, as it is called by German historians, Year ; 
again transformed the face of Europe, resultmg in the 

establishment of mdependent kmgdoms and a great mix- 

ture of races and institutions It was comcident with the 
building-out of the feudal system The conquered m 
(tiany cases could be left as serfs and tillers of the soil, 189^ 
while the conquerors seized the higher positions of 
administration and power (d) The later middle ages 
saw many mmor migratory movements, such as those 
accompanying the crusades, the pushmg of German 1897 
colonization among the Slavs, and the introducUon of 
Flemish weavers into England The religious reformation 
caused a considerable amount of expatriation, culminating 1901 1 
m the expulsion of the Huguenots from France (e) The 1902 I 

period of discovery and colonization opened up a new era * 9 ^ 3 ' 

for migration The first expeditions were for adventure 
and booty, especially the discovery of gold and silver 
fhen came the establishment of commercial posts or 
fuctones for the purposes of trade Fmally came colom- ^ 
zation proper— that is, the settlement of new countries Ex 
by Europ^g intending to remain there permanently, « Ru 


but still retaining their connexion with the mother country. 
This meant the opening up of the world to commerce and 
the extension of European civilization to vast areas formerly 
peopled by savages or half-civilized peoples It meant a 
great outlet for the spirit of enterprise and adventure, relief 
from over-population, an enormous mcrease in wealth and 
power, and a struggle for supremacy among the nations of 
Europe. Colonization and colonial policy excited immense 
attention m Europe, and this extended into the 19th century 
(e g E G Wakefield's plans for colonization, and the vanous 
colonization societies of modern limes) The colonial policy 
proper was broken down by tlie revolt of the North American 
colonies from Great Britaui, and later of Mexico and Central 
and South America from Spam (/) The movement of popula- 
tion, however, has contmued under the form of emigration 
This movement is characterized firstly by its magnitude, 
secondly, by the fact that the emigrant changes his political 
aUegiance, for by far the greater part of modern emigration 
IS to mdependent countries, and even where it is to colonies 
the colonies are largely self-governing and self -regarding, and 
thirdly, it is a movement of mdividuals seekmg th^ own 
good, without state direction or aid ITiis is 20th-century 
emigration, differing from all precedmg forms and having an 
importance of its own 

Stahsites of Emigration —The direction of the modern movement 
IS from Europe to America, Ausiiuha and South Afnca, as shown 
m the foUowmg table — 

Emigration from Certain States, of Europe iSgo^tgo^ ^ 


1890 115.595 '20 560 2976 3520 37025 28945 
1897401 6217 3456 1 4075 37721 33.2M 


1892 116042) 

1893 142,269 

1894 114,506 

1895 187908 

18^ 197 5 M 

1897 174,545 

1898 139,188 

1899 143*440 

1900 171,735 
rgoi 288947 

1902 295 443 

1903 292,035 

1904 267249 

1905 479 349 


5 528 5174 0290 )o 190 20 772 74 947 

5580 3881 4820 38707 30093 65554 

« 1207 1146 34,102 26 056 25530 

1318 1314 30 220 44,420 03 552 

^ 1429 1387 45*317 27,625 06 547 

^ 700 792 39 306 21 3f>9 35 034 

™ 928 851 38 54O 23,280 53 947 

I Ooo 1347 47058 17,539 99,299 

^ 876 1899 55,452 20,794 117372 


74 002 I 0093 97 *03 

81 407 O521 120089 
74 947 1 6689 116339 
65 554 ! 5229 87 677 
25 536 1 2863 40 964 

63 552 3107 37 498 

06 547 I 2441 32 152 

35 634 >1778 23249 

53 947 1694 20966 

99.299 1701 22,1:14 

17 372 2O50 20921 


1019 1874 48,892 20439 136557 2968 
1695 2301 44 401 23 880 185 449 3617 
210J 2963 — 21 291 222 218 4669 
2269 2440 — 27925 144038 3727 
2540 2297 — — — 3780 


Great Bntain and Ireland 


1893 37.504 

1894 9,678 

1895 15 104 

1896 12 919 


1899 i 12,028 

1900 16 434 


1904 — 

1905 — 


Norway 

a 

pe; 

10 991 1 

85 548 

13 341 1 

109415 

17.049 

74 68i 

18 773 

40.545 

5.642 

17.79^ 

6 207 

36 725 

6679 

32 127 

4 669 

<8 107 

4859 

2 ;,S 53 

0,699 

6 j,ioi 

10931 

92 833 

12 745 

87431 

20 3^3 

110.453 

26.784 

140,211 

22,264 

— 

21,059 



9150 134045 22637 52,132 
4*105 99590 14.432 42008 

3607 112538 18294 54 349 
2,876 102 837 16 866 42 222 
2,260 94,658 16,124 35678 

2 340 90.679 15 570 34.395 
2.799 87,400 x6 072 42,8^ 

3570 102448 20472 45905 
4657 IX X 585 20920 39210 


218 II6 
218 507 
210 042 
208 814 
156 030 
185 181 
161,925 
146,460 
140 644 
146,362 
168 825 

I7X 715 I 
205,662 I 


6,823 i37.i« 26285 42256 205,662 

8.214 177,531 36,801 45*5^ 259.950 

9.934 175.733 37.445 5^57 27 X .435 

8 051 170 408 41 510 50 159 262,077 


X The figures relate only to the ercugramts of each oationahty enugrat* 
mg from their own country to countnes outside of Europe 
* Exclusive of emigrants to Spanish colonies 


* Russian emigrants from German ports 



MIGRATION 


429 


Since 1820 over twenty million persons have emigrated from 
Europe to countnes beyond the sea The greater part of this 
emigration has been to the United States of North Amenca The 
history of emigration is well shown in the following table of emigra 
tion from Great Britain and Ireland Down to 1853 figures 
include all emigrants from British ports, after 1853 emigrants of 
British and Irish origin only 

Emigration from Great Britain and Ireland iSi^-igoj 


it was speedily resumed on an enlarged scale owmg especially to tlic 
iraprov^ means of ocean transportation It culminated in the 
decade 1880-1890, and declined alter the commercial crisis of 1893 
Later there was another increase 

I he relative movement of nationalities is best presented by the 
statistics of the United States I he nationality (country of ongm 
of immigrants coming to the United States, 1871-^1895) is shown in 
the following table - 


All Emigrants 



To 

British 

North 

America 

To 

United 

States 

To 

Austrxlia 

io 

other 

Places 

Total Anglo*Sa\ons Oils and 

Welshmen- - 
England and W ilts 
'123.528 Scotland 

"49 911 

703,150 

I 684,892 Irish— Irilind 

7«4 730 1 Teutons— 

1815-1820^ 5 years) 
1821-1830(10 ,, ) 

1831-1840(10 , ) 

1841-1850(10 ) 

1851-1852 ( 2 ) 

70 438 
139 269 

^22.485 

429 044 

75 478 

50 159 
99 801 
308 247 
1,094 55<> 

5X1 6I8 

9036 
67 882 
127,124 
109 413 

2 731 

I 805 

4 53<> 
34,168 
8,221 

1815-1852 (37 years) 

1 030,714 ; 

2 OO4 581 

455 

51 4(.I 

; Austria 

3 466 21 1 , Germany 


Nationality of Immigration to the United States 
2 5 Years 

1871 1895 jnamigiation 


1 817 

28() S07 


Emigrants of British and Irish Origin 


I ()21 O24 

I 3M ^’^5 

374 87-2 

2, (>07 502 
9(> 035 


1853- i860 { 8 yeai',) 

123,408 

805 596 

1861-18JO ( 10 , ) 

1871-1880(10 ,, ) 

130 310 

I 132 626 

177 970 

I 087 372 

1881-1890 (10 , ) 

301 922 

I 7M 951 

1891-1900 (10 ,, ) 

33<> 

I 090,68-) 

1901-1905 ( 5 ) 

181,504 

290 079 

1853-1905 (53 years) 

I 091 456 

6 120 911 


^<^5 m 

18 372 

I 312 (>83 

Total 

267,358 

41 535 

I 571 829 

Latins — 

3«3 167 

110 204 

I (>78 910 

Bdgiiim 

^72 744 

160 916^ 

^ 558,535 

France 

119 018 

258 942- 

1 (>44 981 

Italy 

27 120 

85.907' 

584 910 

Sp nil 

^ 454 914 

684 57(> 

9 151 857 

Poitugal 

1 otal 


The general 
following t iblt 


direction of emigration from Europe is shown in the | 

Emigration from variou<; Countries 


of 


Europe 


^ 078 4O9 29 8 


42 447 o 4 

I 0 083 I 4 

<>55 ^04 fi 3 

14 292 o 2 

17 108 o 2 


877 ^>34 8 5 


( ounlry 


Great Britain and Inland 1905 
Norway, 1905 
Sweden 19^^ 

Germiny 1905 
Denmark, 1905 
Holland, 1905 
Belgium, 1905 
France, 1905 
Portugal 1904 
Spun, IQ02 
11 ily, 1905 
Switzerland 1905 
Austria Hungar>, 1905 


C ountry of Destination 


1 

United 

btates 

* British 
North 1 
Amenca 

1 

Brazil 

ArgcntiiR ' 

\ustralasii 

1 

Vfnea 

1 

\11 other 

J otal 

122,370 

82,4^7 


— 

1 15,139 

26 307 

15 824 

262,077 

19,(138 

1,386 

1 — 

- 

4 

25 

0 

21,059 

^5,150 

329 

- — 


51 

II8 

38 

35,975 

2 ('> 005 1 

243 

333 

974 

84 

57 

7 

27,403 

7 *58 

453 

— 


55 

19 

366 

8,051 

2,282 

, — 



15 

— 

2 297 

2 162 

— 


— 

« 2 1 

loi 

275 

2,540 



No 

information 

i\ ailable j 



4,351 

2U419 


— 

I 951 

— 

27,925 

Cannot 1)C gi\en 

I 1 20 

8 767 

— 

20 2|()0 

— 

44,401 

U<>,797 

5,9^0 

30 079 

88 840 

795 

13,072 

3,80(> 

479, M9 

1,^49 

— ' 

5^ 

471 

— 


— 

5 049 

284,967 

X<J,199 

— 

5,^6 

— 

— 




Statistics of Immigration — The statistics of the United States are 
the most important and the most complete The statistics since 
1820 are shown in the following table — 

Immigration into the United States iSjo-rgos 


ec idc ending 

\ggiegate 

\nnual 

30th June 

Arriv als 

Av crage 

1H30 

143 439 

14.343 

1840 

599 125 

59912 

1850 

I 7M 251 

171 325 

i860 

2,598 21 \ 

259 821 

1870 

2 3M 824 

231 482 

1880 

2 812 191 

281,219 

1890 

5 246,61 3 

524 661 

1900 

3 844 4^i 

384 44^ 

1901-1905 

i 833 076^ 

7O6 615 


1 Of these 77,409 went to the Cape of Good Hope and Natal 

^ Of these 152 797 went to the Cape of Good Hope and Natal 

* Of these 69 052 went to the Cape of Good Hope and Natal 


Scandinavi ins — 


Denmark 


159 759 

I 5 

Norway , 


331 258 

3 2 

Sweden s 


660 193 

6 4 

Total 


1 I5I 210 

II I 

Czechs, Magyars, Slavs — 

Bohemia 


77 247 

0 7 

Hungary 


256 M 7 

2 5 

Poland 


141 908 

I 4 

Rumania 


10 377 

0 I 

Russia 


500 7Q7 

48 

Total 


980 ()y(} 

95 

Swiss — Switzeiland 

Greeks — Greece 

4 

135 736 

7 325 

1'^ 

Turks— Turkey 


3 411 

[01 

Eurojx* not specified 

* 

294 

J 

Total Europe 


9 197,614 

889 

North America 


776 071 

7 5 

All other countries 


366 454 

3 6 

Grand total 


10,339,539 

100 0 


lotal 23 116,501 I 

Prior to 1820 there was no official record of immigration but it is j 
estimated that the total number of immigrants from the close of the 
lie volutionary War was 250000 During the decade from 1820 I 
to 1830 the movement was very moderate From 1830 to 1840 it I 
steadily increased but never reached 100 000 per annum In 1846 1 
came the Irish potato famine, and an enormous emigration began, 
followed by a very large German emigration from similar causes 
The Civil War of the United States interrupted the movement but 
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A very important transformation has taken place m the propor- 
tionate number commg from different countries during the last half 
of the 19th century At first the Irish and Germans were most 
prominent Of later years, the Itahans, Czechs, Hunganans and 
Russians were, as will be seen from the foUowmg table, numerously 
represented 


Nationality of Immigrants to ihe United "states lyoi- 

Number 

-igos 

0/ 

0 

Austria-Hungary 

944 239 

25 0 

Belgium 

16,884 

044 

Bulgaria Sti v 1 1 and Moiilencgio 

6,647 

33 968 

0 17 

Denmark 

09 

France 

3E4I9 

0 8 

Germany 

176 995 

4 h 

Greece 

49 9b2 

1 3 

Holland 

18 501 

0 |8 

Italy 

959 

25 0 

Norway 

103 065 

2 7 

Portugal 

30 532 

0 8 

Rumania 

35,i«5 

04 

Russia 

(^58 735 

170 

Spam 

10244 

0 27 

Sweden 

154 607 

40 

Switzerland 

17 820 

0 46 

Turkey 

United Kingdom — 

10 909 

0 3 

England 

155,343 

4 0 

Ireland 

184 096 

48 

Scotland 

38.S42 

I 0 

\\ ales 

6,972 

0 18 

All other Europe in countries 

216 

0 006 

lot ll 

3,645 018 

95 


The follo^v ing table shows the relative number of different nation 
ihtics rtpresented in the immigration to the United States ^ — 


Country 

1861-70 

1871-80 

1881 90 

— - 

i8gi I90( 


'*0 

/o 

0 

0 

/o 

Great Brit 11 n 

24 1 

16 4 

12 5 

7 5 

Ireland 

18 8 

15 5 

12 5 

10 0 

Germany 

' 34 ^ 

25 5 1 

1 27 7 

140 

Austria-Hungary 

0 3 

2 6 1 

1 b 7 

i() 0 

Norway and Sweden 

1 4 7 

7 5 ! 

10 8 

8 (» 

Russia and Poland 

0 2 

^ 9 1 


i\ 0 

Italy 

L ^ 

2 0 

1 ^ 

180 


Sex and 4 ge ~ Of all the immigrants (1871-1895) (>i 25 were 
miles and 38 75 % were females 


This p>ercentage remains faiily constant but the proportion ihlfers 
somew hat among dilfeu nt nationalities 1 he follow mg talile shows 


the pioportions for 1905 — ■ 

Males 

Femalt s 

Austria-Hungary 

207 044 

77 943 

France 

5 574 

3 889 

Germany 

21 586 

15 357 

Holland 

4 082 

1 758 

Italy 

216 268 

51 273 

Russi 1 

III 795 

06 ol)5 

Sweden and Norway 
United Kingdom — 

29 907 

18 105 

F ngland 

29 993 

18 160 

Irel ind 

18 754 

18 890 

Scotland 

9 2()4 

5 «22 

The immigrints wcie 111 

the most vigorous peiiod of life 1 

children and k w old people 

as shown in the following table — 

Ages of Immi^ranh to the Untied States iSSc 

iSyo 


Country of 

Under 15 

Fiom 15 to 40 

Ov cr 40 years 








Per 
cc nt 





Origin 

Number 

Number 

Per 

cent 

Number 

Per 

cent 

German) 

386 934 

Hi 6 

Q04 002 

62 2 

i()2 044 

II 2 

Ireland 

92 308 

14 I 

515 089 

78 6 

48 085 

7 3 

England 

Sweden and 

^51 315 

23 5 

420,303 

b 5 2 

7 4 062 

n 3 

Nui way 

104 254 

183 

4 1 \ 609 

73 0 

49 499 

87 

Italy 

47,604 

15 3 

212 475 

69 2 

47 771 

15 5 

Russia (luglMd 

65 427 

24 7 

174 754 

65 9 

24 907 

9 1 

Scofrli|lm 


22 I 

149,909 

60 3 

26,109 

II 6 

S6,IQ2 

*,785 

24 2 

97,819 

65 2 

15.858 

i« 6 

Hungarv 

M 7 

95.635 

74 9 

13 

u 4 


Occupation — The immigrants are for the most part unskilled 
labourers The statistics for the United States show the following 
figures for the years 1881-1890 


Occupation of Immigrants to the United States 


1 Males ■ 

^ 1 

1 emalcs 

Total 

Profession il 

25,257 

I 749 

27 006 

Skilled 

514,552 

25 859 

540 41 1 

Miscellaneous 

I 844 325 

245 Sto 

2 079 135 

Not stated 

73 

42 830 

IlO 157 

Without oei ujiation 

759 450 

1 724 434 

2 483 9^,4 

folrl 1 

3 205 91 1 

1 

2 040 702 

^ 5 246, 6u3 


Those without occupation '' ire mostly women and children Ihe 
miscdlaneous " arc day laboureis It is probable that about 
20 % of the adult males aie skilled " 

Immigration to Other Countries — In no other countiy is immigra 
tion conducted on so imjiortant a scale as in the United States Ihe 
statistics axe \ery imperfect Ihe main figures hive already been 
given in the table of emigration Australia has an annual immigra- 
tion of about 250,000, mostly of British origin This is offset by a 
\ery heavy tinigiation, which sometimes exceeds the immigration m 
certain of the states Ihe immigration to Canada for the year 1905 
was put down as 1 4(),266, but a portion of this consisted of immi- 
grants passing through to the United States Biazil has had a large 
immigration (in 1895 ecjual to 169,524, but in 1904 only 12,447) 
The Argentine is credited with an immigration m 1905 of 177,117, 
and Urugu ly with an immigration m 1903 of 6247 In all the South 
American rmmigiation the countries pimcipally represented are 
those e)f southern i urope, especially Italy The majority of the 
immigrants aie adult males ind farm labourers 

Balance of Lmigration and Immigration — Lven m the case of 
emigiatiem fiom Lin ope to countries beyond the seas there is some 
return movement JH migrants who have been successful m business 
return in order to end tlieir days in the old country 1 hose w ho have 
not succeeded return in order to be cared lor by friends and relatives 
or simply from home sickness Thus for Great Jintiin and Ireland, 
while the emigration of persons of British and Irish oiigin was, in 
1905, 262,077, the immigration of persons of the same eategoiy 
wis 122,712 leaving a net i migration of only 139,365 In the United 
States statistics wt cannot distinguish in the outgoing passenger 
movement emigrants from other persons But if for a peiiod of 
years we like the total inward passenger movement anci subtract 
fiom it the total outward passenger moveimnt, we ought to have 
the net immigiation By this method wc ainve at the conclusion 
that while Iht gi oss immigrition during the five years i9oi-i9e:)5 was 
3,833,076, the net immigiatiem was only 1,779,976, showing an out 
ward movement of 273,134, or about 7 12 % of the total number of 
immigrants 

Femporary I migration —In many Lurojiean countries there is 
not only emigration beyond st is, but a veay considerable movement 
to neighbouring countries in seuch of work, and generally with the 
intention of reluming Thus, in Italy the 'pirmeuent emigiation 
he to countries beyond seas) numbered, m 1905, 447,083, the 
^ temporary '' emigration to Luropean or Mediteiianean countues 
amounted to 279,2^8 Ihis temjiorary emigration is strongest m 
the spring, and consists principally of adult males (agriculturists, 
farm and clay labouitrs, biieklayers and masons) m search of work 
It resembles somewhat the movement of Irish labourers into Great 
Britain at hirvest time It is notorious that the Italians who 
emigrate to the United States largely return 

Lfjects of Emigration — 1 here are two views w ith regard to c migra- 
tion one unfavouiable, viz that it is a dram on population, reduc- 
ing its economic strength and disturbing social ind political relations 
the second looking upon it as *i relief from over-population and a 
congested labour market As a matter of fact, emigration has not 
succeccied in duninishing the population of Europe, which, on the 
contrary, doubled during the 19th century The one great excep- 
tion is Ireland, where population declined from 8,175,124 in 1841 
to 4,458,745 m 1901 From 1851 to 1901 the total emigration from 
Ireland was 3,881,246 or 72 5 % of the average population Immigra- 
tion, by carrying off the young men and women, also reduced the 
Irish marriage and birth rates, which were almost the lowest in 
Furoiie But hitherto the countries of strongest emigration (Eng- 
land, Germany, &c ) have shown practically undiminished birth 
and m image-rates and a steady growth m population 

The intensity of emigration is measured not by the absolute 
number of emigrants, but by the number of emigrants to the total 
population Its effect is shown by comparing the number of 
emigrants with the excess of births over deaths per 1000 of the 
population This is shown in the folloaving table (1905) — 
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Country 

Excesii of Births 
over Deaths per 
1000 Inhabitants 

Emigrants 
per 1000 
Inhabitants 

Great Britain and Ireland 

n 4 

6 06 

England and Wales 

12 0 

496 

Scotland 

12 2 

8 45 

Ireland 

63 

II 42 

Germany 

132 

045 

Switzerland * 

9 5 

I 45 

Sweden (1903) 

10 6 

6 89 

Norway . 

12 6 

9 II 

Denmark 

13 5 

3 12 

Italy 

10 6 

1433 

Austria- Umigary 

12 2 

6 29 


It Will be observed that, with the exception of Ireland and Italy, 
wherever there is a heavy emiijration there is usually a considerable 
excess of births over deaths, t e natural increase more than makes 
up for the loss by emigration Even taking Great Britain and 
Ireland together, the loss by emigration per annum has not been 
very large, as is shown by the following table — 


Annual Emigration per looo of the Average Population 



of Great Britain and Ireland 


1853-1855 

84 

i88i-i8go 

7 I 

1856-1860 

4 i 

i8gi -1895 

5 I 

1861-1870 

5 2 

189(1-1900 

37 

1871-1880 

5 I 

1901-1905 

55 


Even in particular districts where emigration is heavy the loss 
IS made up liy birblis Eor instance in l8gi the emigration fiom 
the provinces of West Prussia and Posen wis extraordinarily heavy — 
lo g and 104 per mille respectively -but tlie excess of birtlis over 
deaths was ig 6 per mille Emigration may give temporary relief 
to congested districts, but it is not in itself a remedy for so-called 
over population 

It is difficult to analyse closely the economic etfex^t of emigration 
because so much depends upon the character of the emigrants and 
the condition of the labour market Ihe following considerations 
have been urged at different times Altliougli emigration does not 
diminish population, yet as the emigrants are in the most productive 
period of liE (15 to 45) the country of emigration loses adults and 
replaces them with children It thereby loses the cost of rearing 
that number of people to adult age and is left with a disproportion- 
ate number of children and old pwplo The age distnbution of the 
population of Ireland lends some support to this view In the same 
vein it is urged that voluntary emigration takes away the cream 
of the working-classes It is the man of energy, of some me«ins, of 
ambition, who takes the chances of success in the new country, 
leaving the poor, the indolent, the weak and cnppled at home It 
IS mamtained that such emigration institutes a process of selection 
which IS unfavourable to the home country 

On the other side, it is said that the men who arc doing well at 
home are the ones least likely to emigrate, because they have least 
to gain Modem means of transportation have made the voyage 
so cheap that almost any one is able to go It is therefore the rest- 
less, the unsuccessful, or at least those not fitted for the strenuous 
competition of the older countries, who are tempted to go Emigra- 
tion affords a natural outlet for the supierfluous labour force of a 
country The supply of labour is somewhat reduced, but wages 
are kept up for tliosc who remain Those who go find means of 
lettering their own condition beyond the seas, where they become 
producers of food and raw material for the home country, and at 
the same time customers for her manufactured products Emigra- 
tion IS therefore an economic gam, both directly and mdircctly 
It is evident from thtse arguments tint no generil answer can be 
given to tlic question In some cases it may be an evil m most, 
when conducted under normal conditions, it would seem to offer 
little danger 

The same remark would hold true in regard to the social and 
political effects of emigration In some cases, by taking away the 
strong, self reliant and energetic, it may result in the deterioration 
of the home population In other cases it allows restless spirits 
who have failed at home to try again elsewhere Often m cases of 
political revolution the members of the deftatetl party have sought 
refuge elsewhere, as after the revolutionary movements of 1848 
In case of conquest the conquered nationality takes to emigration 
on an extensive scale, as after the absorption of Alsace-Lorrame 
by Germany in 1871 The movement may be aided either by the 
state or by pnvate associations Of such character have been the 
state-aided emigration from Ireland, and the assisted emigration of 
paupers, cnmmals and other p( rsons in the effort to relieve a con- 
gested population, or simply from the desire to get nd of undesirable 
members of the commumty Such efforts fail if the new countnes 
are unwilling to admit these persons Finally, we have the expulsion 
of the Jews from Russia as an example of the effort of a community 
to get nd of an element which has made itself obnoxious to the local 
sentiment 


Effects of Immigration — The effects of emigration are negativ e 
in character, those of immigration are positive (a) On population 
immigration, of course, is a direct addition to the xxipulation of new 
countries, and greatly accelerates the growth by natural increase 
especially as the immigrants are in the most pioductive ages of 
manhood and womanhood In the United States, for mstance, out 
of a population of 76,303,387 (in igoo), there were 26,147,407 persons 
who were either foreign born or who had one or both parents foreign- 
bom This does not mean that the population would have been 
twenty-six millions less if it had not been for immigration for the rate 
of natural increase among the native born might haVe maintainod 
itself Nevertheless, immigration has probably stimulated the 
growth of jxipulation (6) Economic effects The economic gam 
of immigration to new countries is evident It adds directly to 
their available labour force, that is, to the number of adults engaged 
in the work of producing wealth 

According to the United States census of 1900 out of 29,073,233 
(1900) persons engaged in gainful oceupations, 5,851 399 or 20 i %, 
were of foreign birth If we add to these the native \\hitcs of foreign 
parentage (5,300,924) we have 11,152,^23 persons of foreign extrac- 
tion or 39 4 % of the total labour force I he foreign whites alone 
constituted 10 4 % of the total numl>er of persons engaged in 
agricultural pursuits, ii 4 % of those in professional services 25 7 % 
in domestic and personal services 19 2 in trade and transjxirta- 
tion and 30 6% of those engaged in manufacturing and mechanical 
industries In addition to these the native whites of foreign 
parentage constituted in agriculture \c 106 % in professional 
service 20 6 % in domestic and personal service 16 4 % in trade 
and transportation 25 7 in manufacturing and mechanical 25 4 
of all those engaged in those occupations The labour force of the 
United States IS thus made up very largely of immigrants and the 
children of immigrants 

Attempts have sometimes been made to put a money value on 
the economic gam by immigration Ihe amount of money brought 
by the immigrants is not large and is probably more than offset bv 
ihe money sent back by immigrants for the support of families and 
friends at home or to aid them in following The valuable element 
IS the able bodied immigrant himself as a factor of production It 
IS said for instance that an adult slave used to be valued at from 
$800 to $1000 so that every adult immigrant may be looked upon as 
worth that sum to the country Or it has been said that an adult 
immigrant represents what it would cost to bnng up a child from 
infancy to the age say of 1 5 I his has been estimated by Ernst 
Lngel as amounting to $550 for a (rerman child 1 he most scientific 
procedure however, is to calculate the probable earnings of the 
immigrant during the rest of his lifetime and deduct therefrom his 
expenses of livin 4 The remainder represents his net earning which 
he will contribute to the well-being of the new country W Farr 
reckoned this to lie, in the case of unskilled English emi^ants, about 

75 Multiplying the total number of adult immigrants by any one 
of these figures, we get the annual value of immigration Such 
attempts to put a precise money value on immigration are futile 
They neglect the cpustion of quality and of opjxirtunity ihe 
immigrant is worth what it has cost to bring him up only if he is 
able-bodied, honest and willing to work If lu is diseased, crippled, 
dishonest or indolent, he may be a direct loss to the community 
instead of a gain So, too, the immigrant is worth his future net 
earnings to the community only if there is a demand for his 
labour 

Social and Political Effects of Immigration — Ihe influx of 
millions of ixirsons of different nationality, often of a foreign 
language ana generally of the lower classes, would seem to be a 
danger to the liomogeneity of a community Ihe United States, 
for instance, has felt some inconvenience from the constant 
addition of foreigners to its electorate and its population Ihe 
forcign-born are more numerously represented among the criminal, 
defective and der>endent classes than their numerical strength 
would justify Ihey also U nd to segregate more or less, especially 
in large cities Nevertheless, the process of assimilation goes on 
with great rapidity Interm image with the native-born occurs 
to i considerable extent The influence of the physical environment 
Iea<ls to the adoption of the same mode of life The most powerful 
influences, however, seem to be soci il These are common school 
education and the adoption of one language (English) , participation 
in ixilitical life, which is granted to all idult males after five years* 
residence and the general influence of social standards cml^hed 
in laws, institutions and customs already established Doubtless 
immigration in the last fifty years of the igth century had a 
modifying effect on American life but on the whole the power of a 
modern civilized community working through individual freedom 
to assimilate elements not diffenng from it too radically has been 
displayed to a remarkable degree i 

Restriction of Immigration — New countries have sought to escape* 
certain evils of indiscriminate immigration These evils were as 
follows (a) The immigration of criminals, paupers, persons 
diseased m mmd or body, and persons unable to support themselves 
By the Acts of 1882 and 1893 such persons were refused admission 
to the United States, and, when rejected, the steamship compames 
that brought them were compelled to take them back The number 
debarred from 1896 to 1905 is shown in the following table — 
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Causes 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

Insane 

10 

6 

12 

19 

32 

16 

27 


33 

92 

Paupers 

2010 

1277 

2261 

2599 

2974 

2798 

3944 

3812 

4798 

7898 

Diseased 

2 

I 

258 

J48 

393 

309 

709 

1773 

1560 

2198 

Assisted 

■ — 

3 

79 

§2 

2 

50 

— 

9 

38 

19 

Convicts 

— 

X 

2 

8 

4 

7 

9 

51 

35 

39 

Prostitutes 

— 

— 

— - 

— 

7 

3 

3 

13 

9 

24 

Contract Labourers 

770 


417 

741 

833 

327 

275 

1086 

1501 

1164 

All other 

I 


I 

I 

I 

0 

7 

2 

20 

445 

Total debarred 

2799 

1617 

3«30 

1 ^ 

1 

oc 

424O 

3310 

4974 

8709 

7994 

11,879 


No law of international comity is violated by the refusal to receive these unfortu- 
nates They should be taken care of at home Ihe English legislature m loo-j 
passed an act to prevent the landing of undesirable aliens, and the number refused 
admission in 1906 was 493 (b) Immigration sometimes increases the 

competition m the labour market, and thus lowers wages One case In Englai 
IS particularly aggravating, viz when employers import foreign aggregate di 
labourers in order to take the place of their men who are on strike gradually di 
In 1885 the United States passed what is called the Contract Labor the populate 
Law, forbidding the landing of any person who is under contract to 1891-1900, 
perform labour in the United States It is very difficult to discover this aggrcgai 
such cases, but th« number rejected is fairly large (see table above) show a btea 
(e) The immigration of men of alien nee who refuse to assimilate increasing, a; 
with the natives is said sometimes to be a danger to the country 
This at least is the excuse for the entire exclusion of Chinese 
labourers from the United States since 1882 (provisions made more 
severe m 1888 and 1892) (see also the article Cooi ie) i 

Internal Migration — In modern times there is constant movement | 
of population within national lines, from section to section, and , 
especially from rural districts to the cities No record is kept of 'm 

this, and we can trace it only through the census statistics of birtli- ^" 7 ^^ No- 
place In the United States, for instance, it was shown m 1890 i88i^i8< 

that more than 21 5 per cent of the native born inhabitants were i89i-t9< 

living in a state other than that in which they were born Still Somewhat 

further, it appears that about one half of tlic native born inhabitants ccnsiv 

had moved out of the county in which they were born In 1890 decrease 

there were 1,233,929 natives of the state of New York living m other showed a c 

states I ho movement is principally westwards in direction and deducted I 

along parallels of latitude Por instance, New York has made large r^md i 

contributions to the population of Ohio, Michipn, Illinois, Wiscon- generally tru 

sin, Iowa and so on Virginia has contributed largely to the popu- increase of d< 

lation of West Virginia, Kentucky, Ohio, Indiana, Illinois and country 

Missoun In Furojic there is a similar movement but it is difficult eiti 

to make comparisons, because of the differences in the administrative cities wo 
areas In England in 1891, 71 G % of the population were residing pooulatior 

in their native county, in Prussia, 69 7 % in the kreis, in France, excess ol 
81 7 % in the department, in Austria, 802 % m the beztrk, m births over d 

Switzerland, 82 i % in the canton where they were born (Weber, ^ immic 

Gfowth of Ctttes, p 249) The most important phase of internal mi^atio 

migration is the movement from the rural districts to the cities The . ^ ^ 

statistical results are shown m the following table extracted from the nvt 

admirable work of Weber, just quoted — villages 

I and handier 

Percentage of Population living tn 1 owns of 10,000 and over at Three ' beginning oi 

Periods I navigible st 


Year 

United 

States 

In Towns of 
8000 and over 

Rural 

Districts 

1790-1800 

% 

33 1 

1 

% 

34 

1800 x8io 

3 <> 4 

09 

35 

1810-1820 

330 

33 

33 

1820-1830 

336 

82 

31 

1830-1840 

32 7 

68 

30 

1840-1830 

35 9 

99 

3 " 

1850-1860 

356 

75 1 

30 

1860-1870 

22 6 

59 I 

15 

1870-1880 

30 I 

0 

27 

1880-1890 

24 9 

61 

15 

1890-1900 

20 8 

37 

14 


In England and Wales the rural population increased m the 
aggregate during the first half of the 19th century, but at a 
gradually diminishing rate , m the second half of the century 
the population declined with varying regularity, until the decennium 
1891-1900, when there was an increase But notwithstanding 
this aggregate increase there are many rural districts which still 
show a steadily declining population The urban population is 
increasing, as shown in the following table — 

Decennial Rate of Increase or Decrease 


Year 

Urban 

Rural 

1851-1861 

% 

+21 9 

/o 

hi 88 

1861-1871 

1 28 1 

-586 

1871 1881 

•1256 

-3 84 

1881-1891 

+185 

— 2 7O 

1891-1900 

+15 22 

'h 2 g 4 



Alxiut 1800 
or 1801 

\bout 1850 
or 1851 

About 1890 
or 1891 

England and Wales 

21 3 

39 5 

01 7 

Scotland 

170 

32 2 

500 

Australia (7 colonies) 

— 

— 

4 t 4 

Belgium 

135 

20 8 

54 8 

Netherlandb 

295 

29 0 

31 3 

Prussia (1816) 

7 3 

10 6 

300 

United States 

38 

12 0 

27 6 

France 

95 

14 4 

259 

Denmark 

log 

i 90 

23 6 

Italy 

— 


20 6 

Ireland 

78 

JO I 

x8 0 

Norway 

33 

53 

x6 7 

Switzerland (1822) 

43 


165 

Austria 

44 

58 

158 

Hungary 

54 

9 I 

16 I 

Sweden 

39 

4 7 

137 

Portugal 

12 7 

12 9 

12 7 

Russia 1 

37 

53 

9 3 


EverywJ;iere the city population is increasmg faster than the 
rural Ih tlic United States the rate of increase {ler decade was as 
follows — 


Somewhat tlie same phenomenon is seen in France According 
to the census of i 8 qi not lets than S5 out of the 87 departments 
had decreased m population and out of the 32 tliat had mere isetl, 
7 showed a decrease m their rural parts when the large towns were 
deducted In Germany the towns of 10,000 and over show a much 
more rapid increase than the rural districts, and the same fact is 
generally true of the other countries of Europe Ihis more rapid 
increase of population m cities is due only in part to migration from 
the country Until the 19th century deaths generally exceeded 
births in cities, so that if it had not been for constant immigration 
the cities would not only not have grown, but would have decreased 
in population Cities grow more rapidly now than formerly, because 
the excess of deaths over births has been turned into an excess of 
births over deaths Thereby the cities are becoming less dependent 
upon immigration for increase of population than formerly, but 
the migration still goes on The causes of migration from country 
to city are mainly economic In early stages of culture men are 
scattered over the country, or at most gathered together in hamlets 
and villages Farh of th(.se is self sufficing, having its own artisans 
and handicraftsmen, and prorlueing what it needs With the 
beginning of exchange commercial eenlres spnng up, situated on 
navigible streams and especially at points where land and water 
journeys are broken With the growth of manufactures, industrial 
centres spring up where the division of labour can be fully piovided 
for In modern times two factors have accelerated this process, 
viz (i) the building of railways, which have developed commerce 
to a very great degree and favoured the large towns at the expense 
of the small , and {2) the invention of machinery, which has gre itly 
increased the possibility of division of labour and manufactures on 
a large scale The old handicraftsman has been superseded by 
machine labour and the village artisan by the factory hand At the 
same time improvements in agriculture and the opening up of new 
countnes have enabled the modern community to gam its food and 
raw material with a less expenditure of labour force, and the surplus 
I agricultural population his gone to the city The attractive 
influences upon individuals have been higher wages, greater scope 
I for the ambitious, and the social advantages of city life 

The general laws of internal migration may be summarized 
(according to Ravcnstein) as follows — 

I I The great body of migrants proceed only a short distance 

2 The process of absorption goes on as follow s The inhabitants 
of ihe country immediately surrounding a town of rapid growth 
flock into it, the gaps thus left in the rural population are filled up 
by migrants from more remote distncts, until the attractive force 
of one of the rapidly growing cities makes its influence felt, step by 
step, to the most remote comer of the land Migrants enumerated 
m a certain centre of absorption will consequently grow less with 

• the distance, proportion'Jtely to the native population which 
furnishes them 

3 The process of dispersion is the inverse of that of absorption, 
and exhibits similar features 
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4 Each mam curreat of migration produces a compensatmg 
countercurrent 

5 Migrants proceeding long distances generally go by preference 
to one of the great cities of commerce or mdustry 

6 The natives of towns are less migratory than those of the rural 
parts of the country 

7 Females are more migratory than males 

Authorities — The statistics of migration are to be found in the 
official returns of different countries, especially the statistical tables 
relating to emigration and immigration published by the British 
Board of Trade, and the Reports (annual) of the uommissioner- 
General of Immigration of the United States For general discus 
Sion see Philippovich, Auswanderung und Auswanderungspolthk 
(Leipzig, 1892) An exhaustive bibliography will be found in an 
article by same author, ' Auswanderung,'' m Handwdrterhuch der 
Staatswiss^n*:chaften R Mayo Smith, Emigration and Immigration^ 
with bibliography (New York 1890) For internal migration sec 
A F Weber, Growth of Cities (New York, 1899) See also Ravenstem, 
‘ The Laws of Migration," m Journal of Royal Statistical Society 
(1885 and 1889) Professor flinders Petrie, in his Huxl<^ Lecture 
for 1906 on Migrations (reprinted by the Anthropological Institute), 
deals with the mutations and movements of races from an anthro- 
pological standtKjint with profound knowledge and originality 

(R M-S 1 A I) 

Migration, m Zoology In zoology considerable impor- 
tance attaches to the problems of migration, by which is meant 
the wandering of living creatures into another, usually distant, 
locality in order to breed there, this implies a return, and the 
double phenomenon is annual All other changes of the abode 
are either sporadic, epidemic or fluctuating within lesser limits 
Further, migration should not be confounded with spreading,^’ 
which proceeds steadily, and in epicycles, witli a totally different 
result It need not be cmpliasized that hard and fast lines 
between these phenomena do not exist , they are often a question 
of degree For instance, when the common toad, which is 
a strictly terrestrial creature, wanders every spring to a fre- 
quently distant pool m order to spawn there, this is a true 
migration The same applies, strictly speaking, to those insects 
which hibernate in the ground, at the root of the tree on which 
they feed and breed I he grey plover breeds in the arctic 
circle and winters in equatorial c ountries To complicate niattei s 
further, it is not necessary that the migration be undertaken 
periodically, more than once, by the same individual P'or 
lastance, the common eel asienos the rivers as an elver in its 
youth, years after it returns to the sea, there to breed and to 
die, whilst other fishes come and go, year after year Further, 
some of the larger birds, for instance swans and cranes, are 
still immature in their setond year, and yet they migrate like 
their older relations It seems permissible to use this fact 
as an induation that the breeding as such is not the prime 
reason of their wanderings The fundamental impelling agent 
must have been the want of food, and what wc usually under- 
stand by migration cannot suddenly have sprung into existence 
to its full extent, but is more likelv the ( umulativc effect of the 
doings of countless generations The faculty of shifting the 
abode was of course always there, the necessity of moving further 
on was also present, and those which went in the wrong direction 
came to grief, while the others flourished and returned with 
their progeny They did not at first rover enormous distances, 
but just enough to find unoccupied ground The annual 
repetition became an established habit, at last an ineradicable 
instinct there can be but little doubt that the prime impulse 
was want of food The new growing grass on the prairie or 
on the veld attracts every year those creatures which live 
upon pasture The intcr-tropK al belt of the world is so crowded 
with creatures that there is the keenest competition, whilst 
in the temperate and cold regions is a long winter quiescence 
unfit for the support of many creatures, whereas in the summer 
these same regions are covered with new vegetation, with ite 
concomitant abundance of insects and other invertebrates 
The tables are decked again, and these opportunities are not 
wasted 

The process of migration, in its most striking cases, is now 
very complicated Many a bird goes actually to the arctic 
regions for the shortest of summers, but spends most of the 
year within the tropics On the other hand there are many 


species which do not go so far north, but stop to breed in the 
intermediate regions We must not take the extremes when 
trying to unravel the oevelopnient of the probleitu The 
periodical migrations ot mammals, with their more limited 
extent and greater leisure, are less perplexing 

It has been argued with some show of reason that the real 
home of a bird is that country in which it was bom, in other 
words where the species breeds, but this is not in every case 
a valid conclusion It applies to most creatures, but it can 
well bear exceptions if we leave sentiment aside When it 
comes to a question of domicile, the ten weeks’ sojourn of the 
swift, Cypselus, in England are more than weighted down by 
the nine months or more which these birds spend m southern 
countries, although we do not know whether they are resident 
there or roam about The breeding time is the busiest period 
of a bird’s life, then the numbers of eai.h species are suddenly 
multiplied, ancl so is the stress of providing food, and the par- 
ticular food which IS best for the y oung may not be available 
in every country The idea that the arctic circle is the original 
home of the numerous kinds of birds which breed m it, whence 
they are now periodically driven away by stress, has been coupled 
with the glacial epoch, that supposed solution of so many diffi- 
culties Wc have only to assume that the old, permanent home 
of these migrants was in the arctic region, that the progressing 
glaciation drove them away, of course towards the equator, 
and that, when times improved again, the birds returned to 
their old home This sounds very plausible, but it involves 
huge assumptions The birds, not the individuals, but the 
species, are supposed to have inherited sue h a loving reminiscence 
of their old home, that after thousands of years--*with most 
of the small birds meaning as many generations —they returned 
at the first opportunity It implies tliat their long continued 
sojourn in foreign lands, where — under this assumption- 
thousands of generations must have been bred and have spent 
all their lives, was not sulflcent to naturalize them so to speak, 
in other words to supplant the instinctive love of the primary 
ancient home That the last glacial epoch has driven the 
limit of many kinds of animals and plants farther south is 
as certain as that many have recovered the lost ground after 
the reversion of the glaciation, but it must have been a very 
slow and steady process of spreading It may, and probably 
does, account for the preseiit annual visitations of arctic lands, 
as a phenomenon which has been evolved de novo, which would 
have come to pass even if no birds had existed in pre-glacial 
limes 

How do birds manage to find their way, thousands and 
thousands of miles a( ross land and water ? Thes question 
has been extolled as a mystery of mysteries It has been 
stated that the old birds show the way to the young, a specula- 
tion whuh does not apply to those many cases in whah old 
and young notoriously travel at different times It has been 
assumed that they travel by sight, takmg advantage of c ertain 
landmarks, another untenable idea, since- experience having 
to be excluded m a flock of birds which make the journey for 
the first time —it implies that the young must have inherited 
the reminiscence of those landmarks I Others have likened 
the bird to a kind of (ompass, because in eastern Siberia 
E von Middendorff found some migration routes to coincide 
with the direction of the magnetic pole Ilie whole question 
reduces itself to a sense of direction, a faculty which is possessed 
by nearly all animals, in some it is present to an astonishing 
extent, but the manifestations of this sense vary only m degree 
The cat which escapes out of the bag finds its way back, directly 
or after many adventures The bee, after having loacled itself 
with pollen, returns by the proverbial line to the hive which 
may be a mile away, but, move the small entrance hole in the 
meantime an inch to the right or left, and the bee will knock 
its head against the hive and blunder about, move the hive 
a few yards and bee after bee returning will be puzzled to find 
Its hive again They, maybe with the help of landmarks, 
have accustomed themselves to steer a course Such instances 
need not be multiplied The principle is the same whether 
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the journey be one of a few yards or of many miles Given 
the sense of direction, it is no more difficult to steer a course 
due north than it is to lay on south-east by east, provided 
always the impetus to be on the move There is no mystery, 
except that we, the most intellectual of mankind, should so 
wellnigh have lost this sense, and even this fact is simply an 
instance of the loss of a faculty through long-continued disuse 
Birds — (The following account is to a great extent based upon 
A Newton s article Birds " in Ency Brit gth ed ) 

In almost all countries there are some species which arrive in 
spring remain to breed and depart in autumn, others which 
arrive m autumn stop for the winter and depart in spring, and 
others again — and these are strictly the ‘ birds of passage — 
which show themselves but twice a year passing through the 
country without staying long in it and their transient visits take 
place about spring and autumn These three apparently different 
categories of migrants arc all acted upon by the same impulse in 
spite of the at first sight dissimilar nature of their movements 
Ae species which resort to Britain and to other temperate countries 
m wmter are simply those which have their breeding quirters 
much nearer the poles and in reluming to them on the appro ich 
of spring are but doing exactl> as do those species which having 
their winter abode nearer the equator come to us with the spring 
The birds of passage proper like our winter visitants have 
their breeding quarters nearer the pole but like our summer visit 
ants they seek thtir winlei abode nearer the equator and thus 
perform a somewhat larger migration As H Seebohm puts it 
{Geograph Dtstrtb of the family Charadrndae I ondonj — 

I hey all represent birds which breed in the north and wmter 
in the south Every migratory bird wmteimg in England goes 
north to breed and every migratory bird breeding in England 
goes south to winter It is a rule without exception m the northern 
hemisphere that each bird breeds in the extreme north point of 
its migrations To make the rule fipply to the southern hemi 
sphere as well it must be modified as follows each bird breeds in 
the coldest climate which it visits on its migrations It is a 

remirkable fact that whilst there are many birds breeding in the 
northern hemisphere and wintering in the southern, it is not known 
that any land oird breeds in the southern and habitually winters 
in the northern ’ ihis is probably owing to the dilferenee in the 
distribution of the land there being no antarctic breeding grounds 
Birds breeding in the tropics are always resident except 
when they breed on mountains where the climate causes them to 
descend into the valleys for the winter " 

In many countries we find that while there are some species 
such as in England the swallow or the fieldfare of which every 
individual disappears at one period of the year or another there 
art other species such as the pied wagtail or tht woodcock of 
which only the majority of individuals vanish a few being always 

F resent — and these species form the so called partial migrants ' 
n England the song thrushes receive m the autumn a consideiablc 
accession m numbers from the birds which arrive from the north 
though the migration is by no means so well marked as it is on the 
Continent where the arrival of the strangers sets all the fowlers 
at work In most localities in Britain the newcomers depart after 
a short sojourn and are accompanied by so many of tlie home 
bred birds th it m some parts of the island it m ly be s ifely declared 
th it not a single song thrush can be found from the end of November 
to the end of January while m others examples can always be seen 
Much the same may be said of the redbreast Undeniably resident 
as a species attentive scrutiny will reveal the fact that its numbers 
arc subject to veiy considerable variation according to the season 
of the year At no time do our redbreasts collect in bands but 
towards the end of summer they may be seen in the south of England 
successively passing onward the travellers being mostly — if not 
wholly — young birds of the year, and so the great majority dis- 
appear dtpirtmg it may be safely presumed for more southern 
countnes since a few weeks later tne markets of most towns first 
in h ranee and then in Italy are well supplied with this species 
liut the migratory influence affects though in a less degree many 
if not most of the redbreasts that remam with us Every bird of 
the northern hcmisphtre is to a greater or less degree migratory 
in some part or other of its range 

Want of food and perhaps of the special proper kind dunng the 
bleeding season seems to be the most obvious cause of migration 
and none can wonder that those animals which possess the power 
of removing themselves from a pi ic^ of scarcity should avail them 
stives of it while it is unquestionable that birds possess this faculty 
in the greatest degree Even among those species which we com- 
monly speak of as sedentary it is only the adults which maintain 
their ground throughout the year It has long beep known that 
birds of prey customarily drive away their offspring from their 
own haunts so soon as the young are able to shift for themselves 
The reason generally and no douDt truly giv en for this behaviour, 
which at first sight appears so unnatural is the impossibility of 
both parents and progeny getting a liyelihood in the same vicmity 
The practice however is not limited to the birds of-prev^ alone, 
but 13 much more universal Wc find it to obtain with the red 


breast and if we watch our feathered neighbours closely we shall 
perceive that most of them indulge m it The period of expulsion 
it is true IS in some birds deferred from the end of summer or the 
autumn in which it is usually performed until the following spring 
when indeed from the maturity of the young it must be regarded 
as much in the light of a voluntary secession on their part as in 
that of an act of parental compulsion but the effect is ultimately 
the same 

The mode in which the want of sustenance produces migration 
may best be illustrated by conhnmg ourselves to the unquestion- 
ably migrant birds of our own northern hemisphere As food 
grows scarce towards the end of summer in the most northern limits 
of the range of a species the individuals affected thereby seek it 
elsewhere Thus doing they press upon the haunt of other in- 
dividuals these in like manner upon that of yet others and so on 
until the movement which began in the far north is communicated 
to the individuals occupying the extreme southern range of the 
species at that season, though but foi such an intrusion these 
last might be content to stay some time longer in the enjoyment 
of their existing quarters 

1 his seems satisfactorily to explain the southward movement of 
all migrating birds in the northern hemisphere, but when we con- 
sider the return movement which takes place some six months 
later doubt may be entertained whether scarcity of food can be 
assigned as its sole or sufficient cause and perhaps it would be •'afest 
not to come to any decision on this point On one side it may be 
urged th it the more equatorial regions which in winter are c rowded 
with emigrants from the north though well fitted for the resort of 
so gieat a population at that seison are deficient in certain neces 
sanes for the nursery Nor does it seem too violent an assumption 
to suppose that even if such necessaries are not absolutely wanting 
yet tnat the regions in question would not supply sufhcient food 
for both parents and offspring — the latter being at the lowest 
computation twice as numerous as the former - unless the numbers 
of both were diminished by the casualties of travel ^ But on the 
other hand we must remember what has above been adv meed in 
regard to the pertinacity with which buds return to their accus- 
tomed breeding places and the force of this passionate fondness 
for the old home cannot but be taken into account even if we do 
not allow that in it lies the whole stimulus to undertake the pei ilous 
voyage 

A K Wallace in some remarks on the subject {Nature x 459) 
ingeniously suggests the manner in which the habit of migrition 
has come to be adopted ^ — 

It appears to me probable that here as in so many other cases 
‘ survival of the fittest ' will be found to have had a powerful 
influence Let us suppose that in any species of migratoiy bird 
breeding can as a rule be only safely iccumplishcd in a giv en area , 
and further that during a great part of the rest of the > car sufficient 
food cannot be obtameci in that area It will follow that those birds 
which do not leave the breeding area at the proper season will 
suffer and ultimately become extinct, which will also be the fate 
of those which do not leave the feeding area at the proper time 
Now if we suppose that the two areas were (for some remote ancestor 
of the existing species) coincident but by geological and climatic 
changes gradually diverged from each other we can easily under- 
stand how the habit of incipient and partial migrition at the pioper 
seasons would at last become hereditary, and so fixed as to be what 
we term an instinct It will probably be found th it every grada- 
tion still exists 111 various parts ot the world from a complete 
coincidence to a complete separation of the breeding and the sub- 
sistence areas , and when the natural history of a sulficient number 
of species is thoroughly worked out we may find evciy link between 
species which never leave a restricted aica in which they bleed 
and live the whole year round to those other cases in which the two 
areas are absolutely separated " 

A few more particulars respecting migration arc all that can here 
be given, and it is doubtful whether much can bi built upon them 
It has been ascertained by repeated observation that in tne spring- 
movement of most species of the northern hemisphere the cock- 
birds are always m the van of the advancing army, and that they 
appear some days, or perhaps weeks, before the hens It is not 
difficult to imagine that, in the course of a journey prolonged 
throughout some 50® or 60® of latitude, the stronger individuals 


* If the relative proportion of land to water in the southern 
hemisphere were at all such as it is in the northern we should no 
doubt find the birds of southern continents beginning to press 
upon the tropical and equatorial regions of the globe at the season 
wnen they were thronged with the emigrants from the north and 
in such a case it would be only reasonable that the latter should be 
acted upon by the force of the former according to the explanation 
given of the southward movement of northern migrants But 
though we know almost nothing of the migration of birds of the 
other hemisphere yet when we regard the comparative deficiency 
of land in southern latitudes all round the world it is obvious that 
the feathered jxipulation of such as nowadays exists can exert 
but httle influence and its effects may be practically disregarded 
2 In principle F W Hutton had already foreshadowed the same 
theory {Trans New Zeal Inst 187-2, p 235) 
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should outstrip the weaker by a very perceptible distance^ and it 
can hardly be doubted that m most species the males are stronger, 
as they arc bigger, than the females Some observers assert that 
the same thing takes place in the return journey m autumn — 
Seebohm, for instance, says that, from Luropc, first go the young, 
then the males, having finished their moult of autumn, and lastly 
the females — but on this point others are not so sure, whieh is not 
surprising when we consider that the majority of observations have 
been made towards what is the northern limit of the range of the 
Passeres^ to which the remark is especially applicable — in the 
British Islands, France, North Germany and the Russian Empire — 
for it IS plain that at the beginning of the journey any inequality m 
the speed of travelling will not have become so very manifest 1 nere 
is also another matter to be noticed It has been suspected that 
where there is any tlilference in the size of birds of the same species, 
particularly in the dimensions of their wings, the individuals that 
perform the most extensive journeys would be naturally those with 
the longest and broadest remtges, and in support of this view it 
eertainly appears that in some of the smaller migrants — such as the 
wht atear (baxtcola oenanthe) and willow wren {Phylloscopus trochtlus) 
— the examples which reach the extreme north of Europe and there 
]) iss the summer possess greater mechanical powers of flight than 
those of the same species which stoj) shoit on the shores of the 
JMiditerranean It may jierhaps be also inferred, though precise 
evidence is winting, that these same individuals push further to 
the southward in winter than do those which are less favoured in 
this respect It is pretty nearly certain that such is the ease with 
some sf^cies, and it may well be so with individuals H 13- Tns 
trim has remarked {Ibt^ i8b5, p 77) that, in m my genera of birds, 
those species whieh have the most extended northerly have also 
the most extended southerly range and that those which resort 
to the highest latitudes for nidification also pass further than others 
to the southward in winter," fortifying his opinion by examples 
adduced from the genera Turdus, Fringtlla, Cypselus and I urtur 
hor many years past a large number of jxrsons m different 
eountnes have occupied and amused themselves by carefully 
registering the elates on which various migratoiy birds first make 
their appearanee, and there is now an abundance of records so 
compiled btill it does not seem that they have been able to 
determine what connexion, if any, exists between the arrival of 
birds and the weather in most cases no corresponding observations 
have been made about the weather in the places whence the travt 1- 
kis are supposed to have come As a rule it would seem as though 
buds were not dependent on the weather to any great degree 
Occasionally the return of the swallow or the nightingale may be 
somewhat delayed, but most sei fouls may be trusted, it is said, 
as the almanac itsdf Foul weather or fair, heat or cold, the 
puflins {rratercula arctica) repair to some of their stations punctu- 
ally on a given day as if their movements were regulated by clock 
work Whether they have come from far or from near we know 
not but other birds certainly come from a gicat distanee, and yet 
make their appeaiancc with scarcely less exactness Nor is the 
regularity with whieh ceitain species disappear much inferior, 
every observer knows how abuncfaiit the swift {C\pi,elus apus) is 
up to the tunc of its leaving its summer home— in most parts of 
England, the hrst days of August~and how laiely it is seen after 
that time is past 

It must be allowed however, tint with few exceptions, the mass 
of statistics alK)ve spoken of has never been worked up and digested 
so as to allow jiropcr inferences to be made from it and thirt- 
fore it would be premature to say that little would come of it, but 
the result of those exceptions is not very tncouragmg E von 
Middendorff carefully collated the records of th( u rival of migratory 
buds throughout the Russian Empire, but the insight into the 
question afforded by his published labours is not very great His 
chief object has been to trace whit he has termed the tseptptescs 
( roy — aequalti,, advolatus) or the lines of simul- 

taneous arnvil, and in the case of seven species these ire laid 
down on the maps which accompany his treatise 1 he lines are 
found by taking the average date of arrival of each species at each 
jHce in the Russian dominions where observations have been rtgu- 
arly made, and connecting those jilaces where the dates are the 
same for each species by lines on the map The curves thus drawn 
indicate the inequality of progress made by the species in different 
longitudts, and assuming that the advance is directly across the 
lafpiptesial lines, or rather the belts defined by each pair of them, 
the whole course of the migration is thus most accurately made 
known In the case of his seven sample species the m ips show 
their progressive advance at intervals of a f( w days, and tlie issue 
of the wnole investigation, according to him proves that in the 
middle of Siberia the general direction of the usual migrants is 
almost due north, in the east of Siberia from south cast to north- 
w'cst, and in European Russia from south west to north east 
Thus nearly all the migrants of the Russian Empire tend to con- 
verge upon the most northern part of the Continent, the Taimyr 
peninsula, but it is almost needless to say that few of them reach 
anything like so far, since the country in those high latitudes is 
utterly unfit to support the majorily With the exception of 
some details this treitise fails to snow more The routes followed 
by migratory birds have been the subject of a very exhaustive 


435 

memoir by J A Palm6n, but it would be bevond our limits to do 
more than mention his results conciscl> lie inters very full) 
into this part of the inquiry and lays down with much apparent 
probability the chief roads taken by the most migratory birds of 
the palacarctic region m their return autumnal journey, furtlui 
asserting that in the spaces between these lints of flight such birds 
do not usually occur Broadly speaking, the birds of 1 urope 
Russia and Westeni Siberia go for the wmter to Afr^'a, those of 
middle Siberia to Mongolia, and those of Siberia cast ot the Lena 
go towards Japan 

But lay down the paths of migratory birds, observe thtir commgb 
and goings, or strive to account for the impulse which urges them 
forward as we will, there still rtinains lor consideration the must 
marvellous thing of all — how do the birds find their way so un 
ernngly from such immense distances ? Ihis seems to be by far 
the most inexplicable part ot the matter \ ear after year the 
migratory wagtail will Imild her nest m the accustomed sj)ot, and 
year after year the migratoiy cuckoo will dejiosit her tggs in that 
nest, and yet in each interval of tunc the former may have passed 
some months on the shores of the Mcditerrane in, and the latter, 
absent for a still longer period, may have wandered into the heart 
of Africa lhat particular form of bluethroat vshich yearly repairs 
to breed upon the mosses of the subalpine and northern paits of 
Scandinavia (Cyanecula suectea) is hardly ever seen in Luroi>e 
south of the Baltic Ihroughout Germany^ it may be said to be 
quite unknown being replaced by a conspicuously different form 
fC leucocyana) and as it is a bird m which the collectors of that 
country, a numerous and well instructed lx>dy have long ttiken 
great interest we are m a position to declire that it is not known 
to stop in its transit from its winter haunts vihieh we know to be 
Egypt and the valley of the Upper Nile to its breeding quarters 
Other instances though none so crucial as this could be cited from 
among European birds were there room here for them In New 
Zealand there are two cuckoos which are annual visitors one, a 
species of Chrysococcyx is supposed to come from Australia the 
other hudynamis taiUnsts is widely spread thioughout Polynesii 
yet both these birds \carl) make two voyages over the enormous 
waste of waters that surrounds the country to which they resort 
to breed But space would utterly fail us were we to attempt to 
recount all the examples of these wonderful flights \et it seem<^ 
impossible that the sense of sight should be the facultv whereby 
they are so guided to their destination any more than in the 
case of those which travel m the dark ] A Palm6n asserted 
{op cit p 195) that migrants are led by the older and stronger 
individuals among them and observing that most of those 
which stia\ from their right course are yearlings that have never 
before taken the journey he ascribed the due performance of 
the flight to experience Ihcre are many birds wluch cannot 
be said to migrate m company While swvallows to take a 
sufficiently evulcnt ex imple conspicuously congiegate in vast 
flocks and so leave our sliores m large companies the majority 
of our summer visitors slip away almost unobserved eacn ap- 
pircnlly without conceit with others Experience here can only 
signify the result of knowledge acquired on former occasions and 
obtained by sight Now it was stated by C J It mmmek (Mantiel 
d ormthologie III Introd 1820) many years ago and so far as 
would appear the statement has not been invalid ited that among 
migrants the young and the old always journey apart and most 
generally by different routes Ihe former can have no experi- 
ence " and yet the greater number of them safely arrive at the 
haven where they would be Ihe sense of sight essential to a 
knowledge of landmarks is utterly insufficient to iccount for the 
success that attends birds which travel by night or m a single 
flight span oceans or continents Yet without it the idea of ‘ ex- 
enence ' cannot be substantiated We m i) idmit that inherited 
ut unconscious experience which is really all thit can be meant 
by instinct is a fictor in the whole matter— certainly as Wallace 
seems to have proved in originating the migiatory impulse but 
yet every aspect of the question is fraught with difliculty 

Less than nothing is known about the speed at which birds fly 
during their long stretches of migration Gaetke in his otherwise 
ver^y interesting book has startled ornithologists by various state- 
ments but his calculations were based upon such crude observa- 
tions that the results are ridiculous 1 or instance he proved to 
his satisfaction that the grey or hooded crow Corvus covnix which 
notoriously is not a fast bird flies from Heligoland to the coast of 
Lincolnshire in England at the rate of one hundred and twenty 
miles an hour To the little bluethroat he assigned a velocity of 
two hundred and forty miles an hour a st itement as silly as that 
made by some fanciful observer in Portug il who convinced himself 
that Turtle doves leaving Kent or Surrey at dawn might easily 
be the very birds that a few hours later were skimming over the 
Portuguese pine forests on their way to Central Afnca " Fifty 
miles an hour would be a high average speed for most migratory 
birds, and there are no reliable data to tell how long such birds can 
continue their flight without interruption All we seem to know 
is that not a few kinds manage in various parts of the world, to 
cross enormous distances without the chance of a break It was 
Gaetke 's notion that migration was for the most part earned on 
at such a height in the air as to be beyond our ken, and that what 
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•comes to our perception consists chiefly of the abortive or unsuccess 
ful attempts when birds are checked in their course and being 
unable to proceed present themselves to our sight and hearing 
Now for obvious reasons birds could not well fly at very great 
heights in very thin air as eTCpenments with pigeons releas^ from 
balloons have shown and the condor soaring far above the tops 
<5f the Andes is a myth The few trustworthy instances in which 
birds have been observed through a telescope passing across the 
face of the moon have naturally yielded but vague calculations 
as to distance and height WED Scott [Bull Nuttall Orn 
Club vl 97-100) computed heights varying from i to 2 m 
F M Chapman's observations (Auk 188^, pp 37- \ 9 ) resulted 
in a height of from 1500 to 15 000 ft , average say 1 m If the 
sky IS clouded and the birds fly above the clouds the migration 
proceeds beyond our ken and if for some reason or other they ye 
below the clouds the phenomenon liecomes to us very noticeable 
It IS well known that on clear and bright nights birds are 
rarely heard passing overhead while on nights that are overcast 
misty and dark, especiallv if slight rain be falling flocks may often 
be heard almost continuously ’ It is in such weather continues 
Newton that birds while migrating are moat vociferous doubtless 
Avith the result that thereby the company of fellow-travellers is 
kept together 

There yet remain a few words to be said on what may be termed 
Exceptional Migration that is when from some cause or otlicr the 
ordinary practice is broken through Ihe erratic movements of 
the vanous species of crossbill [Loxta) and some allied forms afford 
perhaps the best known examples In England no one can say in 
what part of the country or at what season of the ytar he may not 
fall in with a company of the common crossbill (L curvtrostra) 
and the like may be said of many other lands 1 he food of these 
birds consists mainly of the seeds of conifers and as its supply in 
any one locality is intermittent or precarious we may not unreason 
ably guess that they shfft from place to place in its quest and ina> 
thus And an easy way of accounting for their uncertain appearance 
The great hand of nutcrackers [Nuctfraga catyocatacies) which m 
the autumn of 1844 pervaded western and central Europe {BiUl 
Acad Bruxelles xi 298) may also have licen actuated by the 
same motive but we can hardly explain the roaming of all other 
birds so plausibly The inroads of the waxwing (Ampelts garruius) 
have been the subject of interest for more than 300 years and by 
persoas prone to superstitious auguries were regarded as the fore- 
runners of dire calamity Sometimes years have passed without 
the bird being seen in centr U western or southern Europe and then 
perhaps for two or three seasons in succession vast flocks have 
suddenly appeared Later observation has shown that this species 
18 as inconstant in the choice of its summer as of its winter quarters 
One of the most extraordinary events known to 01 nithologists is 
the irruption into Europe m 1863 of Pallas’s sand-grouse [Syrrhaptes 
paradoxus) Of this bird hitherto known only as an inhabitant of 
the Tatar steppes a smgle bpecunen was obtained at Sarepta on 
the Volga in the vvontcr of 1848 In May 1839 a pair is said to have 
l>een killed in the government of Vilna on the western borders of 
the Russian Empire and a few weeks later five examples were pro 
cured and a few others seen, in western Europe — one in Jutland 
one m Holland two in England and one in Wales In i8(>o another 
was obtained at Sarepta, but in May and June 1863 a. horde com 
puted to consist of at least 700 individuals overran Europe — 
reaching Sweden Norway the haeroes and Ireland in the north- 
west, and m the south extending to Sicily and almost to the frontiers 
of Spam On the sandhills of Jutland and Holland some of these 
birds bred but they were all killed off A much greater visitation 
took place in 1888, which met with the same fate Ihe number 
of birds was quite incalculable, the wave extending from Norway 
to southern Spain 

In companson with the periodic annual migrations of so very 
many birds those of other creatures are scarce and insignificant 
excepting fishes 

Mammals — Few trustworthy observations have been recorded 
Ihe most regular and least limited migrations seem to lie those of 
the eared sciils Ihe walrus also goes each year to the north in 
the summer further south in the winter Delphtnapterus leucas 
one of the Ceticea ascends the Amoor regularly on the breaking 
of the ice a distance of 400 m up the stream borne bats are 
supposed to migiatc The American bison used to roam north 
and south according to the season in search of pasture, and 
similar periodic wanderings have often been recorded of vanous 
kinds of game on the South African veld They all are obviously 
a mere matter of commissariat and have little to do with the breed 
ing except in the case of seals 

In one way the lemming s migrations " are instructive They 
are quite sporadic When owing to combination of some favour- 
able circumstances they suddenly increase, enormous numbers 
forsake the highlands for tlie lowlands of Norway, not in a 
methodical way, but quite lawlessly , that means to say they radiate 
from their centres of dispersal At any given soot however they 
seem to keep to the same direction and no obstacles seem to divert 
their course Those which arrive at the much indented coast are 
known even to rush into the sea, where of course they get drowned 
There is no sense m this The overcrowded condition of their 


home impels them to leave, and this impulse contmues blindly 
They do not attempt to settle anywhere between their home and 
the sea A year or two after the irruption not a lemming is there 
to be found and where during their stampede they come across 
suitable districts, they find these already occupied by resident 
lemmings 

Such and similar irruptions have no doubt taken place often 
during the world s history , and yet such sporadic stampedes into 
a foreign country hardly ever lead to its regular settlement, especi- 
ally when such a country possesses already a kindred fauna of its 
own 

Fishes — Many fishes make periodic migrations for breeding 
purpose's, which by their numoers and the distances travelled 
much resemble those of birds, but very little is known about these 
fishes Take tht incredible masses of herrings and their kindred, 
the collecting of the cod and its allies on their breeding-ground 
According to D S Jordan [4 Ouide to the Study of Jhtshes, New 
York, 1905) some kinds are known mainly in the waters they fiiake 
their breeding-homes os in Cuba southern California Hawau or 
Japan the individuals being scattered at other times through the 
wide seas The tunny which has a world wide distribution, 
arrives off tlie south coast of Portugal in the month of May, 
enormous numbers pass through the Straits of Gibraltar and sup- 
port great fishing industries in the Mediterranean In the month 
of August they return to the ocean [Apesca do A turn no Algarve em 
iSoS por D Carlos de Braganza Lisboa 1899, with many maps) 

Many fresh water fishes as trout and suckers (quoting Jordan) 
forsake the large streams in the spring ascending the small brooks 
where their young can be rearecl in greater safety Still others, 
known as anadromous fishes feed and mature in the sea, but ascend 
the rivers as the impulse of reproduction grows strong Among 
such fishes are the salmon shad alewife sturgeon and striped 
bass in American waters, Clubea alosa the Allis shad and C finta^ 
the Iwait shad, Alepocephalus rostratus the maipsch * of the 
Rhine in Europe The most remarkable case of the anadromous 
instinct is found m the king salmon 01 quinnat {Onchorhynchus 
tschawytscha), of the Pacific coOvSt This great fish spawns in 
November at the age of four years md an average weight of twenty- 
two pounds In the Columbia nver it begins running with the 
spring freshets in March and April Jt spends the whole summer, 
without feeding, m the ascent of the river By autumn the 
individuals have reached the mountain streams of Idaho greatly 
changed in appearance discoloured worn and distortecl On 
reaching the spawning beds which may be 1000 m fioin the sea 
in the Columbia over 2000 m m the S ukon the female deposits 
her eggs in the gravel of some shallow brook The male covers 
them and scrapes the gravel over them Ihen both m\le and 
female drift, tail foremost helplessly down the stream, none so 
far as ceitainly is known ever survive the reproduction let The 
same habits are found 111 the five other species of salmon m 
the Pacific The salmon of the Atlantic has a similar h iliit but 
the distance travelled is everywhere much le^s, and most of the 
hook jawed males drop down to the sea and lecover to lepeat the 
act of reproduction ' 

Pew fishes arc katadromous t e their usual habitat is in livers 
and lakes, but they descend into the sea foi bleeding pui poses 
Ihc common eel is the classic d example 

Insects — \'> Sharp makes the following lemarks (Lamhndgc 
Nat Htst VI ) Odonata aie among the few kinds of insects that 
are known to form swarms xnd migrate Swarms of this kind 
have been frequently observed in Europe and in North Ameiica, 
they usually consist of a species of the genus Libellula l)Ut species 
of various other genera also swarm and sometimes a swarm may 
consist of more than one species 

Locust swarms do not visit the distucts that are subject to 
their invasions every year but as a rule only after intervals of a 
considerable number of yeais The iriegulaiitv stems to 

depend upon three facts viz that the increase ol locusts is kept in 
check by parisitic insects, that the eggs ma> lemain more than 
one year in the ground and yet hatch out when a favourable season 
occurs and that the migratory instinct is only ellcctive when great 
numbers of superfluous individuals are produced It is well 

established that locusts of the migratory species exist in countries 
without giving rise to swarms or causing any serious injuries 
When migration of locusts does occur it is attended by icmarkable 
manifestabons of instinct Although several generations may 
elapse without a migration it is believed that the locusts when they 
migrate do so m the direction taken by picdceessors They aie 
said to take trial flights to ascertain the aircetion of a favourable 
wind and that they alight and wait for a change The most 
obscure point is their disappearance from a spot they have invaded 
A swarm will alight on a locality deposit there a number of eggs, 
and then move on But after a lapse of a season or two there will 
be few or none of the species present in the spot invaded In other 
cases they agam migrate after growth to the land of their 
ancestors It has been ascertamed by the United States Entomo- 
logical Commission that such return swarms do occur " 

See J A Palm^n Om Foglarnes flyitmngsvagar (Helsmgfprs, 
1874) The same in German Ober die Zugstrassen der Vogel 
(Leipzig, X89O) In this and the work of von Middendorff, already 
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cited reference is made to almost every important publication on 
the subject of migration >\hich render^ a notice of its very exten- 
sive literature needless here and i pretty full bibliographical list 
given m Giebel s Thesaurus ormtholog%ar (i 146-155) Yet 
mention may be made 01 bchlegers Over het irekken der Vogels 
(Harlem. 1828), Hodgson's On the Migration of the Natatorcs 
and Gfollatores as observed at Kathmandu " in Asiatic Researches 
(will 122-128) and Marcel de Serres s Des Causes dcs migrahons 
des animaux et parttcuhirement des otseaux et des potssons (Harlem 
1842) Ihis last though one of the largest publications on the 
subject, IS one of the least satisfactory S F Baird s excellent 
treatise On the Distribution and Migrations of North American 
Birds, Am Journ Sc and Arts (2nd ser 1866) pp 78-90 187-192, 
3 S 7,-347, reprinted Ibis, 1867 pp 257-293 N A bever/ott 

btudes sur le passage des oiseaux dans 1 Asie centralc,'’ Hull 
Soc Nat (Moscow 1880) pp 234-287, Menzbicr, “ Die Zugstrassen 
der Vogel ira europaischen Russland, ' op cii (i 886 ) pp 291- 
369, Palm 6 n Referat Uhtr den Stand der Kenntniss des VogeUuges 
Intern Ormth Congr Budapest 1891 , W W Cooke and C H 
Mernam, Report on Bird Migration in the Mississippi Valley U S Dep 
Agric -Economic Ornithol , publ 2 (Washington, 1888) , Gaetke Die 
Vogelwarie Helgoland (Braunschweig 1891) In English Heligo- 
land as an Ornithological Observatory (Edinburgh 1893) , A Newton 
article ‘Migration^ Diet Birds (189^ (H b O) 

MIGUEL, MARIA EVARIST (1802-1866), usually known as 
Dom Migufi, whose name is ihiefl) associated with his preten- 
sions to the throne of Portugal, was the third son of King John 
VI of Portugal^ and of Carlota Joaquina, one of the Spanish 
Bourbons, he was bom at Lisbon on the 26th of October 1802 
In 1807 he accompanied his parents m their flight to Brazil, 
where he grew up an uneducated and fanatical debauchee, 
in 1821, on his return to Europe, it is said that he had not 
yet learned to read In 1822 his father swore fidelity to the 
new Portuguese constitution which had been proclaimed in 
his absence, and this led Carlota Joacjuina, who was an abso- 
lutist of the extremest Bourbon type, and hated her husband, 
to seek his dethronement in favour of Miguel her favourite 
son The insurrections which ensued (see Portugal) resulted 
in her imprisonment and the exile of Miguel (1824), who spent 
a short time in Pans and afterwards lived m Vienna, where 
he came under the teach mg of Metternich On the sudden 
death of John VI in May 1826, Pedro of Brazil, his eldest 
son, renounced the crown in favour of his daughter Maria da 
Gloria, on the understanding that she should become the wife 
of Miguel The last named accordingly swore allegiance to 
Pedro, to Maria, and to the constitution which Pedro had 
introduced, and on this footing was appointed regent m July 
1827 He arrived m Lisbon in February 1828, and, regardless 
of his promises, dissolved the new Cortes in March, having 
called together the old C ortes, with the support of the reac tionarv 
party of which his mother was the ruling spirit, he got himself 
proclaimed sole legitimate king of Portugal m July His 
private life was characterized by the wildest excesses, and he 
used his power to oppose all forms of Liberalism 

The public opinion of Europe became more and more acTivel) 
hostile to his reign, and after the occupation of Oporto by 
Dom Pedro in 1832, the destruction of Miguel’s fleet by Captain 
(afterwards Sir Charles) Napier off Cape St Vincent in 1833, 
and the victory of Saldanha at Santarem in 1834, Queen Christina 
of Spain recognized the legitimate sovereignty of Maria, and 
m this was followed by h ranee and England Dom Miguel 
capitulated at Evora on the 29th of May 1834, renouncing 
all pretensions to the Portuguese throne He lived for some 
time at Rome, where he enjoyed papal recognition, but after- 
wards retired to Bronnbach, m Baden, where he died on the 
14th of Novemlw 1866 

MIHRAB, a term in Mahommedan architecture given to the 
niche which in a mosque indicates the direction of Mecca, 
towards which the Moslems turn when praying 

MIKADO (Japanese for ^‘exalted gate''), the poetical title 
associated by foreign countries with the sovereign of Japan, 
the Japanese title, correspondmg to “ emperor," is tenno^ the 
term kotei being used of his function m relation to external 
affairs By the constitution of 1889, the emperor of Japan 
transferred a large part of his former powen> as absolute monarch 
to the representatives of the people, but as head of the empire 


he appoints the ministers, declares war, make4> peace and con- 
cludes treaties, acting generally as a constitutional sovereign,, 
but with all the personal authority attaching to his august 
position I he history of the mikados goes back to very early 
times, but from 1600 to 1868 the real power was m the hands 
of the shoguns, who nevertheless were m ceremonial theory 
always successively invested with their authority by the mikado, 
Ihe revolution of 1867 restored the real power into the mikado’s 
hands (See Japan ^/^/c?ry, and Muisu-Hito ) 

MIKIRS, a hill tribe of India, oc cupymg two or three detached 
tracts in Nowgong and Sibsagar districts of eastern Bengal and 
Assam, known as the Mikir hills In icjoi their total number 
was returned as 87,056 Mikir is the name given to them by the 
Assamese, they call themselves Arleeng, wluch means “ man " in 
general They have long settled down to agru ulture.^ and are 
distinguished from the tribes around them by the absence of 
savagery Iheir language, which has been studied by mission- 
aries, seems to connect them with the Kuki-Chm stock on tho 
Burmese frontier 

See bir C Lyall. The Mikns (1908) 

MIKLOSICH, FRANZ VON (1813-^891), Austrian philologist, 
was born at Luttenberg, Styria, on the 29th of November 1813 
He graduated at the unnersity at Gratz as a doctor of philo- 
sophy, and was for a time professor of philosophy there In 1838 
he went to Vienna, where he took the degree ol doctor of law. 
He devoted himself, however, to the study ot Slavonic languages, 
aliandoned the law, and obtained a post In the imperial library, 
where he remained from 1844 to 1862 In tlie former >ear he 
published a noteworthy review of Bopp ^ Comparative Grammar ^ 
and this began a long series of works of immense erudition w Inch 
completely revolutionized the study of Slavonic languages In 
1849 Miklosich was ippointed to the newlv created chair of 
Slavonic philology at the university of Vienna, and he occupied 
it until 1886 He became a member of the Academy of Vienna, 
whu h appointed him sccretarv of its htstorical and philosophic al 
section, a member of the council of public instruction and of the 
upper house, and correspondent of the French Academ) of 
Inscription His numerous writings deal not onlv with the 
Slav languages, but with Rumanian, Albanian, Greek, and the 
language of the gypsies Miklosich died on the 7th of March 
1891 

MILAN (Ital Milano, Gex Matland, anc Mediolanum , qv), 
a city of Iximbardy, Ital}, capital of the province of Milan, 
93 m by rail ENE of lurm Fop (t88i), 321,839, (1906), 
560,613 It IS the seat of an archbishop, the headquarters of 
the II army corps, the chief financial centre of Italy and the 
wealthiest manufacturing and commercial town in the country 
It stands on the little nver Olona, near the middle of the 
Lombard plain, 40a ft above se^i-lcvel 

The plain around Milan is extremely fertile, owing at one e ta 
the richness of tlie alluvial soil deposited by the Po, lie ino, Olona. 
and Adda, and to the excellent s}stem of irrigation been from 
the top of the cathedral, the plain presents the appearance of a 
vast garden divided into square plots by rows of mulberry or 
poplar trees To the east this plain stretchers in an unbioktn 
level, as far as the eye can follow it, towards Venice and the 
Adnatic, on the southern side the line of the Apennmes from 
Bologna to Genoa closes the view, to the west rise the Maritime, 
Cottian and Graian Alps, with Monte Viso as their central point; 
while northward arc the Pennine, Helvetic and Rhactian Alps, 
of which Monte Rosa, the Soasgrat and Monte I eone are the 
most conspicuous features In the plain itself lie many small 
villages , and here and there a larger town like Monza or Saronno, 
or a great building like the Certosa of Pavia, makes a white 
point upon the ^eenery The climate is changeable and trying, 
m summer it is intensely hot, in winter very cold Snow is often 
seen, and the thermometer is frequently below freezmg-pomt 

In shape Milan is a fairly regular polygon, and its focus is 
the splendid Piazza del Duomo, from wluch a number of broad 
modem streets radiate in all directions These streets are 
connected by an inner cinle of boulevards, constructed just 
outside the canal, which marks the site of the town moat* The 
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arches of Porta Nuova are almost the last trace of the inner I the Piazza del Duomo, the central point of the medieval city, 


circuit, constructed after the destruction of the city by Frederick 
Barbarossa, to which also belonged the Porta dei Fabbri, de- 
molished in 1900 Curious reliefs from the Porta Romana are to 
be seen in the museum Within this circle the majority of the 
streets are narrow and crooked, while those between it and the 
bastions, though broader on the whole, have but little regulanty 
An outer ( ircle of boulevards, planted with trees and com- 
manding the view of the suburbs, lies just beyond the present 
walls of the city, erec ted by the Spaniards in the i6th century, 
the entire length of these boulevards is traversed by an 
electric tramway 7 m, long 

Occupying one end of the Piazza del Duorfio is the famous 
cathedral It is built of brick cased in marble from the quarries 
which Gian Galeazzo Visconti gave in perpetuity to the cathedral 
chapter It was begun in 1386 The name of the original 
architect is unknown, but it is certain that many German master- 
masons were called to Milan to assist the ItaJian builders It 
was then the largest church in existence, and now, after St 
Peter’s at Rome and the cathedral of Seville, the Duomo of 
Milan is the largest church in Europe, it covers an area of 14,000 
sq yds and can hold 40,000 people The interior is 486 ft 
long, 189 ft wide, the nave is 157 ft high, and the distance from 
the pavement to the top of the tower is 356 ft The style is 
Gothic, very elaborately decorated, but it shows many peculiar- 
ities, for the work was continued through several centuries and 
after many designs by many masters, notably by Amadeo, who 
earned out the octagonal cupola (the pinnacle of which dates 
from 1774), and by Tibaldi, who laid down the pavement and 
designed a baroque fa9ade This last feature was begun after 
Fibaldi’s design m 1615, but was not finished till 1805, when 
Napoleon caused the work to be resumed With its Renaissance 
windows and portals this facade, though good in itself, was 
utterly out of keeping with the general style of the church, and 
in 1900 the removal of the inharmonious features was begun, 
to be replaced in a style strictly in accordance with the Gothic 
style of the rest of the building from the designs of Giuseppe 
Brentano In shape the church is cruciform, with double 
aisles to the nave and aisles to the transepts 1 he roof is 
supported by fifty -two pillars with canopied niches for statues 
instead of capitals, the great windows of the choir, reputed to 
be the largest in the world, are filled with stained glass of 
1844 To the right of the entrance is the tomb of Arch- 
bishop Henbert, the champion of Milanese liberty, while 
beside him rests Archbishop Otto Visconti, the founder of that 
family as a reigning house The large bronze candelabrum in 
the left transept is said to be 13th-century work In a crypt 
under the choir lies the body of the cardinal saint Carlo Borromeo, 
who consecrated the cathedral in 1577 It is contained m a 
rock-crystal shrine, enc ised in silver, and is vested m full ponti- 
fical robes blazing with jewels I he roof of the cathedral is 
built of blocks of marble, ind the various levels are reached by 
staircases earned up the buttresses, it is ornamented with a 
profusion of turrets, pinnacles and statues, of which last there 
are said to be no fewer than 4440, of very various styles and 
penods In front of the cathedral nse-» a colossal bronze 
equestrian statue of Victor Emmanuel II 

There are two noteworthy palaces in the Piazza del Duomo 
The first is the Palazzo Reale dating from 1772, but occupying 
the site of the earliest mansion of the Viscontis and the Sforza, 
Its great hall is a handsome chamber with a gallery supported 
by caryatides Built into the palace is the ancient church of 
San Gottardo, a Romanesque building which was built by 
\zzone Visconti in 1328-1339, and was the scene of the murder of 
Giovanni Maria Visconti m 1412 Its campanile is a beautiful 
example of early Lombard terra-cotta work The second 
palace is that of the archbishops, the fine fa9ade of which is the 
work of Fabio Magnone It has an older north colonnade, by 
some attnbuted to Bramante, but, like many other buildings, 
without sufficient evidence, and a fine court with double colon- 
nades by Tibaldi, to whom the back fa9ade is due The Palazzo 
della Ragione, erected in the Piazza dei Mercanti, just west of 


in 1223-1238 by the podesti, Oldrado da Tresseno, whose eques- 
trian portrait m high relief adorns it, still exists in fine preserva- 
I tion It IS a brick edifice with a portico on the ground floor and 
a large hall on the upper Close by to the south is the beautiful 
Loggia degli Osii, erected in 1316, with two loggie or open 
porticos, one above the other, m black and white marble 

Among the most interesting buildings m Milan is the ancient 
church of S Ambrogio Here bt Ambrose baptized St Augus- 
tine , here he closed the doors against the emperor Theodosius after 
his cruel massacre at Thessalonica , here the Lombard kings and the 
early (jerman emperors caused themselves to be crowned with the 
iron crown of Lombardy and the pillar at which they took their 
coronation oaths is preserved under the lime trees in the piazza 
The church was built by St Ambrose early m the 4th-century (on 
the site of a temple of Bacchus it is said) but as it stands it is a 
Romanesque basilica of the 12th century recently well restored 
(like many other churches in Milan), with a brick exterior like so 
many churches of Milan and Lombardy, curious galleries over the 
facade and perhaps the most perfectly preserved atrium in exist- 
ence The wooden door belongs to the original ath-century church, 
it has carvings with scenes from the life of David In a great 
silver reliquary (modern) in the crypt he the bones of St Ambrose 
above which rises the high altar which retains its original decora- 
tions the only intact example of its period (835) Ihese consist 
of reliefs in gold and silver enriched with enamel and gems and are 
the work of one Vuolfvinus, a German The baldacclimo, with 
sculptures of the 12th or early 13th century is borne by four ancient 
columns of porphyry with 9th-century capitals In the tribune 
are fine mosaics of the 9th century which, Burckhardt remirks 
completely break with Byzintine tradition In the side chapel of 
S Satiro aie even eailier mosaics (5th century), there are also fine 
trescocs by Borgognone and Bernardino Lamm The lofty brick 
campanile (789 824) is among the earliest in Italy and is decorated 
with coloured majolica disks The court of the neighbouring 
canomca is by Bramante, and so also may be the design of thf 
cloisters of the monastery of S Ambrogio now the military hospital 
S Lorenzo in the south portion of the town dates from before 
A D 538, thus being practically contemporary with S Vitale at 
Ravenna (though Burckhirdt considers it to lielong to about 
A D 300 and to be a part of the thermae or palace of Maximian), but 
was burnt down and restored in 1071 (in the restoration Corinthian 
capitals were used as bases) Thirty three years later part of it 
collapsed and a second fire followed in 1124 It was restoicd 
but collapsed again in 1573, and a great part of it had to be re- 
constructed including the dome (1574 ^ 59 ^) ("Tfi® chapel of 
S Aquilino possibly a pait ot the oiigincd structure, contains 
mosaics of the 5th or 6th century ) In plan the church is in 
octagon, siipjxjrted at the corners by four square towers in brick 
work which belong to the original structure 1 he mtci lor with its 
two orders is a very fine one and its mflucnce on Renaissance 
architects has been very considerable S Eustorgio one of the 
largest Gothic churches in Milan with some Romanesque survivals, 
dates as it stands, with its campanile, from the end of the 13th 
century, and has a modern facade in the old style It has some 
interesting medieval works of sculpture and a fine chapel (Cappella 
Portman) with a good dome and a beautiful frieze of angels, t)uilt 
by Michelozzo in 1462-1468 and containing the splendid sculptured 
tomb (a marble sarcophagus with reliefs supported by statues) of 
Peter Martyr {q v ) the masterpiece of Giovanni di Balduccio of 
Pisa (1339), the ualls of the chapel arc decorated with important 
frescoes by Vincenzo Foppi of Brescia S Sirnphciano too, 
though originally Homanesque is now m the main Gothic, and 
has been much altered 

S Vincenzo in Prato (833), now restored to its basilican form, 
with nave and two aisles divided by columns and three apses and 
with small flat aicading on the exterior which is m brickwork, S 
Satiro, founded m 879, S Babila also restored to its original form, 
See are interesting for their Romanesque architecture The small 
domed structure on the left of S Satiro is earlier than the church, 
while the campanile is part of the original structure, though pre- 
ceded in dale by th it 01 S Ambrogio, which is one of the earliest 
genuine campamh in Italy (789-824) The reconstruction of the 
church of S Satiro was Bramante s earliest work in Milan (after 
1476) The choir is painted in perspective (there was no room to 
buiki one) the earliest example of this device, which was so fre- 
quently used in baroque architecture The octagonal sacristy 
(before 1488), with niches below and a gallery above, with stucco 
decoratioris by Bramante himself (the fneze with putti and medal- 
lions IS asentied to Caradosso) is a masterly work and one of his 
best The Cistercian abjpey church of Chiaravalle, 5J m south of 
Milan IS a fine orick building in the plan of a Latin cross, with nave 
and two aisles with round pillars, with a lofty domed tower, m the 
so called Romanesque Transition style, having comparatively 
slender round pillars and cross vaulting, while the ex ten or is still 
quite Romanesque It was founded in 1135 by St Bernard and 
consecrated in 1221 It is interesting as the model for the plan of 
many other churches in Lombardy, e g S Maria del Carmine and 
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S Francesco in l^avia b Maico modernized inside, still retains 
a beautiful facade of 1254 and a tower — in brick as elsewhere 
and contains another tomb by Balduccio S Maria Incoronata is 
unique as a double Gothic church in the horizontal sense (1451- 
1487) 

Of the secular buildings of the beginning of the 15th century 
the most notable is the Palazzo liorromeo which still preserves its 
Gothic couityard It has a good collection of Lombard pictures 
At no g'reat distance from S Ambrogio in the Corso Magenta is 
the church of Santa Maria delle Grazie built by the Dominicans 
about 1460 to which the Gothic facade and nave belong The 
choir, crossing, and beautiful sixteen-sided dome with the elegant 
external decorations in terra cotta and marble are by Bramante 
{c 1492) Adjoining the church is the convent long used as 
barracks Leading from the hne cloisters also the work of 
Bramante is the former refectory on the walls of which 
Leonardo da Vinci painted his celebrated ‘ Last Supper " a work 
which is unfortunately in a bad state of preservation 

Farther along the Corso but nearer the Piazzv del Duomo is 
San Maurizio the interior of which is covered by exceedingly 
effective frescoes by I uim and his contemporaries Ihe interior 
was erected by Giovanni Dolcebuono a pupil of Bramante to whom 
IS also due S Maria presso S Celso (the interior and the baroque 
fa9ade are by Alessi) Thence the Via Bollo leads to the Piazza 
della Rosa in which is situated the renowned Biblioteca Ambrosiana 
erected in 1003-1609 by Fabio Manzone, to whom the Palazzo del 
Sena to is also due rich in MSS In the same building there is 
also a picture gallery, in which is Raphael s cartoon for his fresco 
the School of Athens " in the Vatican Situated lust within the 
Navigho the canal encircling the inner town (a<ij icent to San 
Nazaro which contains Bernardino L minis [/? 15 fO] masterpiece 
the Martyrdom of St Catherine "), is the Ospedale Maggioie 
This institution which cm accommodate 2400 patients, was founded 
in the reign of Francesco Sforza Ihe principal court (there arc 
nine in all) is surrounded by hne arcades of tne lylh century by 
Ricchim The entire edihce is covered extern illy with terra cott i 
and its facade designed by the Floientine Antonio Averulino 
(lilarete) and begun in 1457 is superioi to any other of the kind 
in Milan 

The city is ru h in works of art, for Milan, with the introduction 
of the early Renaissance style by Filaretc and Michelozzo after 
1450, became the home of a Lombard s( hool of sculpture, among 
the chief masters of which may be mentioned Giovanni Antonio 
\madeo, or Omodco,^ of Pavia (1447-1522), Cristoforo Solan, 
and, the last of them, Agostino Busti, known as Bambaia (c 
1480-1548), whose work may be seen in th( cathedrals of Como ! 
and Milan and in the Certosa di Pavia Subsicjuently, towards 
the c lose of the 15th century, the refined court of Lodovico Sforza 
attracted such celebrated men as Bramante, the architect, 
Gaufhno Franchmo, the founder of one of the earliest musical 
academies, and Leonardo da Vinci, from whose school came 
Luini, Boltraffio, Gaudenzio herrari, Marco d’Oggiono, &c 
Later, Pellegrino Tibaldi and Galcazzo Alessi of Genoa (the for- 
mer a man of very wide activity) were the chief architects, and 
Leone Leoni of Arezzo the chief sculptor In still more recent 
times Beccaria (1738-1794) as a jurist, Monti (1754-1828) as a 
poet and Manzom (1785-1873) ts a novelist, have won for th^ 
Milanese a high reputation 

1 he picture gallery of the Breia one of the finest in Italy occupies 
an imposing palace with a good courtyard by Kicchini It was 
built as a Jesuit college in 1651 but since 177O has been the scat 
of the Accademia di Belle Arti and contains besides the picture 
gallery a library of some 300 000 volumes a collection of coins 
numbering about 60 000 and an excellent observatory founded in 
1766 Ihe Brera Gallery the nucleus of which was formed in 
1806 possesses Raphael s famous ' Sposalizio ’* and many pictures 
and frescoes by Luini Gaudenzio Ferrari and Bramantino, the 
collection of the works of Carlo Crivelli {fl 1480) affords an in- 
structive survey of his work which connects the Paduan school 
with the Venetiin here particularly well represented by woiks of 
Paolo Veronese I’lris Rordone Gentile Bellini Cima da Conegliano 
Bonifazio Moroni and Carpaccio Additions are continually 
made to it 

The Castel Sforzesco, or Castle of Milan, stands in the Parco 
Nuovo, it was built in 1450 by 1 ranccsco Sforza on the site of one 
erected by Galtazzo II Visconti (1355-1^78) and demolished in 
1447 by the populace after the deith of hilippo Maria Visconti 
\{kr suffering many vicissitudes and being partially destroyed 
mote than once it was restored — including especially the splendid 
entrance tower by Antonio Averulino (Inlarete 1451 -145 3) de- 
stroyed by a powder explosion in 1521 — in the 15th-century style 


1 See F Malaguzzi Valeri G A Amadeo, scultore e archttetto 
(Bergamo 1905) 
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in 1893 sqq and it is now a most imposing pile Some of the fine 
windows with their Urra-cotta decorations aie preserved The 
archaeological museum is housed here on the ground floor, besides 
Roman and pre-Roman objects it contains fragments of the 9th 
century b isilica of Santa Maria in Aurona, one of the first examples 
of vaulted Lombard architecture, the has reliefs of the ancient 
Porta Romana of Milan representing the return of the Milanese 
in 1171 after the defeat of Baibarossa, the remains of the church 
of Santa Maria in Brera the work of Balduccio da Pisa, the grandiose 
sepulchral monument of Bernabo Visconti formerly in the churcli 
of San Giovanni in Conca, the tomb of Regina della Scala the wife 
of Bernab6, the funeral monument of the Rusca family, the great 
portal of the palace of Pigello Portinan seal of the Banco Medicei 
at Milan a work of Michelozzo , a series of Renaissance sculptures 
including works by Amadeo Mantegazza Agostino Busti (sur 
named Bambaia) including fragments of the tomb of Gaston d< 
I oix Several of the rooms occupied by the archaeological museunr 
bear traces of the decorations executed under Galeazzo Maria and 
Lodovico il Moro and one of them has a splendid ceiling with trees 
in full foliage painted so as to cover the whole vaulting ascribed 
to Leonardo da Vmci In the upper rooms is placed a large collec 
tion of Milanese and central Italian ceramics stuffs furniture, 
bronzes ivories enamels glass and historical relics, together with 
a picture gallery containing works by Vincenzo Foppa Gianpietrmo, 
Boltralfto Crivelh Pordenone Moronc Cariani Correggio, Antonello 
da Messina Tiepolo Guardi Potter Van Dyck and Kibeira 

The finest of the modern thoroughfares of Milan is the Via 
Dante, constructed in 1888, it runs from the Piazza de’ Mercanti 
to the spacious Foro Bonaparte, and thence to the Parco Nuovo, 
the great public garden m which stands the Castello Sforzesco 
This park was once a national drilling ground, which was taken 
over by the municipality with a view to erecting upon it a new 
residential quarter, rendered necessary by the phenomenal 
gro^\th of the city during the last twenty -five years of the 19th 
lentury This design was happily abandoned, and around the 
Parco Nuovo has grown up a new quarter of wide streets, 
spac lous gardens and private villas 

To the north of the castle is the Arena, a kind of circus erei ted 
by Napoleon in 1805, while facing the castle on the opposite 
side of the park is the Arco della Pace, begun by Napoleon in 
1806 from the designs of Cagnola to mark the beginning of the 
Simplon Road, but finished by the Austrians in 1833 leading 
east-north-east from the Piazza del Duomo, the centre of 
Milanese traffic, especially of electric trams, is the Corso Vittorio 
Lmanuele Connecting the piazza with the neighbouring 
Piazza della Scala is the famous Galleria Vittorio Lmanuele, a 
great arcade in the form of a Latin cross, with an octagon in the 
centre, crowned at the height of i6o ft with a glass cupola, it is 
roofed with glass throughout, and is 320 yds long, 16 yds wide 
and 94 ft high It has splendid facades at each end, and was 
constructed in 1865-1867 at the cost of £320,000, it is the finest 
of Its kind in Europe 

In the Via Morone near the Piazza della Scala is a collection 
of art treasures bequeathed to the town in 1879 Milanese 
patrician, the Cavaliere Poldi-Pczzoli It comprises \aluable 
pictures, textile fabrics, arms, armour and a number of antiqui- 
ties, and IS exhibited m the house once occupied by the founder 
In the middle of the neighbouring Piazza della Scala stands 
Magni’s monument of Leonardo da Vinci (1872) Opposite is 
the celebrated Teatro della Scala, built in 1778 on the site of a 
c hurch founded by Beatrice della Scala, wife of Bernab6 Visconti 
After the San Carlo at Naples it is the largest theatre in Europe, 
and can seat 3600 spectators Looking on to the piazza is the 
fine Palazzo Marino, the scat of the municipality since 1861 , it 
was built by Galeazzo Alessi in 1558, to whom the side facade 
and the court are due, but was not completed until 1890, when 
the mam fa9ade was erected by Luca Beltrami S Fcdele by 
Tibaldi (1569) IS close by Milan has a royal scientific and 
literary academy with a faculty of philosophy, a royal technical 
institute, a school of veterinary lence, a royal school of agricul- 
ture, a polytechnic with the Bocconi commercial school (founded 
1898) and numerous other learned and educational institutions 
Milan has long been famous as one of the grfeat musical centres 
of Europe, and numerous students resort here for their musical 
education There are many philanthropic institutions, the most 
interesting of which is the Albcrgo Popolare, an establishment 
conduc ted on lines similar to the houses established in England 
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by Lord Rowton in 1894 Sport and athletics are provided bv a 
number of dubs, notably the louring Club Italiano, founded in 
1894 

Ihe modem mdustiial development of Milan, with its suburbs 
and neighbouruig towns, such as Monza, Gallaiatc, baronno, Busto 
Arsuio and Legnano, has been noteworthy Machine making on 
a large scale is earned on by hrms widely celebrated for the con- 
struction of locomotives, railway trucks and carnages, steam 
boilers and motors, turbines, pumps, metal bridges and roofs 
Mmor industries arc represented by workshops for the production 
of surgical, musical and geodetic mstruments, of telephone and 
telegraph accessories dynamos, scwin^^-machmes, bicycles and 
automobiles. Iherc is also a large carriage industry In textile 
industries silk holds the first place Ihc amount of silk handled 
and woven in Milan is greater than tliat dealt with at Lyons 
bpiniung and twisting art as highly developed as the weaving 
industiy Milan is al^ the centre 01 the Italian cotton industry 
Cotton-weaving, dyeing and prmUng aic extensively earned on 
Linen, flax, jute and wool axe also spun and woven The Milanese 
manufactures of articles in caoutchouc and of electric cables have 
acquired a world wide reinitation In lyjxigraphy Milan is re- 
nowned principally for its musical editions and for its heliotypc 
and zineotype cstabhshmenLs There is, besides, a huge production 
of posters for advertisement The manufacture of furniture of all 
kinds IS still extensively carried on, Milan being tlic chief Lombard 
market and centre of exportation llic towns of Cantu, Mcda, 
Lissont ind Carugo supply Milanese Arms with most of their mer- 
chandise, the furmture bein/^ made by the workmen at their own 
homes with matenals supplied by the Milanese buyers, who also 
advance the capital necessary for working expenses. Theatncal 
coslumts and appliances arc also made m Milan, which is an un- 
portant theatncal centre House industry is still widely diflused 
in Milan itself, especially as regards working in gold, silver, vulcanite, 
bronze and leather Ihe motive jiower for much of the house 
industry is supplied by electricity The electricity is partly 
furnished by hydraulic works at Paderno, 24 in from Milan, the 
horse-power is continually bKing increased owing to new nee<ls 
Gas IS also much used Milan is also a centre of the export trade 
in cheese chocolate, biscuits, Slc , are also manufactured 

Ihe municipal schools of Milan are as well organized as any in 
Italy, and the exhibit in connexion with them at the great mter- 
lutional exhibition of 1906 was of interest There were, m 1907 
76 buildings for schools and 47,9^8 pupils, while m the evening aiid 
holiday classes there were 10 724 older pupils, 2,109,920 free rations 
and 215,135 paid rations were distributed to 10,520 pujiils, and 
douches were supplied Pizzolds Tavolo Psicoscopico for examimng 
the mental (|uallties of the pupils is of interest Ihe international 
exhibition of 1906 held in Milan was of considerable importance, 
all the leading states of the world taking part m it ine retro- 
sptetivc exhibition of means of transport was interesting m view 
of the recent oiiening of the Simplon tunnel the occasion of the 
exhibition Among the most noteworthy exhirnts were those of 
machinery, of automobiles and bicycles, of agriculture, of trans]>orls 
bv sea, of modem art and architecture, of Italian home industries, 
of tlic city of Milan, besides which, dll the countries exhibiting had 
thtir own separate pavilions 

Until i8q8 the octroi circle did not extend beyond the walls 
but in that year it was found necessary owing to the growth of the 
city and of municipal expenditure to include the exttmal quarters 
or Corpi Santi (a name also applied to the extramural portions of 
Cremona and Pavia), with their large indubtnal population Since 
that time municipal finance has been in a prosperous condition 

The water supply, from wells some 150 it deep in the sub-soil, 
IS fairly good , one of the towers of the Gastello bforzcsco is used as 
a distributing centre while the sewerage system consists of 48 m 
of stwers on the smglo channel prmciple,. with collectors discharging 
into the Vettabia, a tributary of the Lambro 

In i860 a large cemetery, the Cimitero Monumentale was opened, 
but found to be insufficient, it is reserved for important monuments, 
that of Musocco, 3 m from the city, lx.ing usotl for general purposes 

History (Ifor earlier history see Mediolanum) —After the 
establishment of the Lombard) capital at Pavia m 569 Milan 
remained the centre of Italian opposition to the foreign ( onqnest 
ihe Lombards were Arians, and the archbK>hopis of Milan from 
the days of Ambrose had been always orthodox Though the 
struggle was unequal, tlieir attitude of resolute oppositnin to the 
Lombards gamed for them great weight among the people, who 
felt that their archbishop was a power around whom they might 
gather for the defence of their liberty and religion AH the 
MAte hatred of the foreigner went to strengthen the hands of 
Hpyrchbishops, who slowly acquired, in addition to their spki- 
pM authority, powers military, executive and judicial These 
powers they came to administer through their delegates, called 
viscounts When the Lombard kingdom feU before the Franks 
under Chdrlemagne m 774, the archbishops of Milan were still 


further strengthened by the close alliance between Charles and 
the Church, wluch gave a sort of confirmation to their temporal 
authority, and also by Charles’s policy of breaking up the great 
Lombard fiefs and dukedoms, for which he substituted the 
smaller counties Under the confused government of Charles’s 
immediate successors the archbishop was the only real power 
in Milan But there were two classes of diffic ulties in the situa- 
tion, ecclesiastical and political, and their presence had a marked 
effect on the development of the people and the growth of the 
commune, whu h was the next stage in the history of Milan On 
the one hand the archbishop was obliged to contend against the 
heretics or against fanatical reformers who found a following 
among tlie people, and on the other, sinc'e the archbishop was 
the real power in the city, the emperor, the nobles and the people 
each desired that he should be of their party, and to whichever 
party he did belong he was certam to find himself violently 
opposed by ihe other two From these causes it sometimes 
happened that there were two archbishops, and therefore no 
central control, or no archbishop at all, or else an archbishop m 
exile The chief result of these difficulties was that a spirit of 
independence and a capacity of judgmg and acting for themselves 
was developed in the people of Milan The terror of the Hun- 
nish invasion, m 899, further assusted the people in their progress 
towards freedom, for it compelled them to take arms and to 
fortify their city, rendering Milan more than ever independent 
of the feudal lords who lived in their castles in the country 
Ihe tyranny of these nobles drove the peasantry and smaller 
vassals to seek the protection for life and property, the equality 
of taxation and of justice, which could be found only inside the 
walled city and under the rule of the archbishop Thus Milan 
grew populous, and learned to govern itself Its inhabitants 
became for tlie first time Milanese, attached to the standard of 
St Ambrose — no longer subjects of a foreign conqueror, but a 
distinct people, with a municipal life and prospects of then* own 
[••or the further growth of the commune, the action of the great 
archbishop, Heribert (1018-1045), the establishment of the 
carroccio, the development of Milanese supremacy m I^mbardy, 
the destruction of Lodi, Como, Pavia and other neighbouring 
c ities, the exhibition of free spirit and power in the I ombard 
league, and the battle of Legnano, set the articles Italy and 
Lombards In 1157 an almost circular moat, still preserved in 
the inner canal or Naviglio, was constructed round the town; 
but in 1162 Frederick Barbarossa took and almost entirely 
destroyed the city, only a few churches surviving The city^ 
with Its walls was, however, rebuilt five years later by the allied 
cities of Bergamo, Brescia, Maicffia and Verona 
After the battle of Legnan6^||^ ii74> although the Lombard 
cities failed to reap the iruit of their united action, and fell to 
mutual jealousy once more, Milan internally began to grow in 
material prosperity After the peace of Constance (1183) the^ 
city walls were extended, the arts flourished, each in its own 
quarter, under a syndic who watched the interests of the trade 
The manufacture of armour was the most important industry^ 
During the struggles with Barbarossa, when freedom seemed on 
the point of being destroyed, many Milanese vowed themselves, 
their good^ and their families to the Virgin should their city 
come safely out of her troubles Hence arose the powerful 
fraternity of the “ Umiliati,”' who established their headquarters 
at the Brera, and began to develop the wool trade, and subse- 
quently gave the first impetus to the production of silk From 
this period also date the irrigation works which render the Lom- 
bard plain a fertile garden The government of the city con- 
sisted of (a) a parlamento or consigiio grande, including ail who 
possessed bread and wine of their own — a council soon found to 
be unmanageable owing to its size, and reduced first to 2000, 
then to 1500 and finally to 800 members, (t) a credenza or 
committee of 12 mcmjjers, elected in the grand council, for 
the despatch of urgent or secret business , {c) the consuls, the 
executive, elected for one year, and compelleci to report to the 
great council at the term of their office 
The bitter and well-balanced rivalry between the nobles and 
the people, and the endless danger to which it exposed the city 
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owing to the fact that the nobles were always ready to claim the 
protection of their feudal chief, the emperor, brought to the front 
two noble families as protagonists of the (ontending factions — 
the lorriam of Valsassina, and the Visconti, who derived their 
name from the office of delegates which they had held under the 
archbishops After the battle of Cortenova, in 1237, where 
Frederick II defeated the Guelph armv of the JMilanese and 
captured their carrotcio, Pagano della Torre rallied and saved 
the remnants of the Milanese This act recommended him to 
popular favour, and he was c ailed to the government of the citv 
— but onl " for the distinct purpose of establishing the “ catasta,” 
a property tax which should fall with ecjual incidence on cverv 
citizen This was a demociatic measure which marked the 
party to which the Tornani belonged and rendered them hateful 
to the nohihtv Pagano died m 12 His nephew Martino 
followed as podest^ in 1256, and in 1259 as signore of Milan— 
the first time such a title was heard in Italy The nobles, who 
had gathered round the Visconti, and w^ho threatened to bring 
Ezzelino da Romano, the Ghibelline tyrant of Padua, into the 
city, were defeated by Martino, and 900 of their number w'cre 
captured Martino was followed by two other Tornani, Filippo 
his brother (1263-1265) and Napoleonehis cousin (i26q-'i277), 
as lords of Milan Napoleone obtained the title of imperial 
vicar from Rudolph of Hapsburg But the nobles under the 
Visconti had been steadily gathering strength, and Napoleonc 
was defeated at Dcsio in 1277 He ended his life m a wooden 
cage at Castel Baiadello above Como 

Otto Visconti, archbishop of Milan (1262), the victor of Desio, 
became lord of Alilan, and founded the house of Visconti, who 
ruled the citv — except from 1302 to i^io — till 1447, giving twehe 
lords to Milan Otho (1277-1295), Matteo(i3io-i322), (jaleazzo 
(1322-1328), \z 70 (1328-1339), Lucchino (1339-^349) aud 
Giovanni (1340-1354) followed in succession Giovanni left 
the lordship to three nephews — Mattco, Galea/70 and Beinab6 
Mattco was killed (1355) bv his brothers, who divided the 
Milanese, P>ernab6 reigning in Milan 0354-1385) and GaIea77o 
in Pavia (1354-137^^) Gale 1770 left a son, Gian GaIea 77 o, who 
became sole lord of Milan bv seizing and impiisonmg his uncle 
Bernabo It was under him that the cathedral of Milan and 
the Certosa di Pavia w ere begun He was the first duke of Milan 
having obtained that title from the emperor Wenceslaiis His 
sons Giovanni Maria, who reigned at Milan (1402-1412), and 
Filippo Maria, who reigned at Pavia (1402-1447), succeedecl him 
In 1412, on his brother’s death, Filippo united the whole duchy 
under his sole rule, and attempted to carry out his father’s polic\ 
of aggrandi 7 ement, but without success 

Filippo was the last male of the Visconti house At his death 
a republic was proclaimed, which lasted only three vears In 
1450 the general Frincesco Sforza, who had married Filippo’s 
only child Bianca Visconti, became duke of Milan by right of 
conquest if by anv right Under this duke the castello was 
rebuilt and the canal of the Martesana, which connects Milan 
with the Adda, and the Great Hospital w'ere carried out Fran- 
cesco was followed by five of the Sforza family IIis son 
Galeazzo Maria (1466-1476) left a son, Gian Galeazzo, a minor, 
whose guardian and uncle Lodovico (il Moro) usurped the duchy 
(1479-1500) Lodovico was captured in 1500 by Louis XII of 
France, ancl Milan remained for twelve years under the French 
crown In the partial settlement which followed the battle of 
Ravenna, Massimiluino Sfor/a, a prot^gc^ of the emperor, was 
restored to the throne of Milan, and held it bv the help of the 
Swiss till 1515, when Francis T of France reconquered the Mil in- 
ese by the battle of Marignano, and Massimiliano resigned the 
sovereigntv for a revenue from France Ihis arrangement did 
not continue Charles V succeeded the emperor Maximilian, 
and at once disputed the possession of the Milanese with Francis 
Tn 1522 the imperialists entered Milan and proclaimed Francesco 
Sforza (son of Lodovico) Francesco died m 1535, and with him 
ended the house of Sforza From this date till the War of the 
Spanish Succession (1714) Milan was a dependency of the Spanish 
crown At the close of that war it was handed over to Austria, 
and under Austria it remained till the Napoleonic campaign of 


1796 For the results of that < ampaign, and for the history of 
Italian progress towards independence, in which Milan played a 
prominent part by opening the revolution of 1848, with the 
insurrection of the C inque Giomate (March 17-22), b> which the 
Austrians were driven out, the reader is referred to the article 
Italy I he Lombard campaign of 1859, with the hutles of 
Solfenno and Mage nU, finally made Milan a part of the kingdom 
of Italy 

Literature — Pietro Vern, Stona di Mtlano Corio, Stona 4 $ 
Milano, Cantu, lllustrazione grande del 1 ombardo Veneto tlu 
Milanese chroniclers in Muraton s Rev Hal ^criptores, Sismondi, 
Italian Republics Ferrari, Rivoluzione d*Italia Litta, Ramt^lie 
celebrt, sv lorriini,** 'Visconti," ‘ Sfor/a" ind ' Trivulzi " 
Muraton, Annali d‘ Italia Hallam, History of the Middle Ages, 
and Mediolanum (j vols , 1881) L Beltrami, Jl Castello dt Milano 
(Milan, 1894), I del Mayno, Vicende mthtari del Castello di Milano 
(Milan, 189^) r M d iLjiiz/i Vakri, Milano (2 vols, Bergamo, 
1906), and C M Ady, 4 History of Milan under the Sforza (1907) 

(H r B I As) 

MILANESI, GAETANO (181 3-1895), Italian scholar and writer 
on the history of art, wms born at Siena, where he studied law, 
and in 1838 he obtained an appointment in the public library 
In 1856 he was elected member of the Accademia della Crusca, 
in which capacity he took part in the compilation of its famous 
but still unfinished dictionarv, and two years later was appointed 
assistant keeper of the luscan aichives, in Florence, then he 
took charge of the famous Medici archives, whence he colleited 
a vast body of material on the history of Itilian art, not all of 
which IS )et published In 1889 he became director of the 
archives, but retired m 1892 ind died three years later His 
most important publuation is his edition of Vasari’s works in 
nine volumes, with copious and valuable notes (Florence, 1878 
1885) Of his other writings the following may he mentioned 
11 diarto tnedtfo dt Alessandro Sozztni (in the Archtvio stone 0 
Italiano, 1842), Documentt per la stona delV arte senese (3 vols , 
Siena, 1854-1856), and Discorst sulla stona ctvtle ed arlisitca dt 
Stena (Siena, 1862) He also edited a number of Italian classic ^ 

See r Ridolfi's article m the \uova antologia (May 15, 1895) 
and \ VirgilTs article in the Attx dilla regia Aciademia della 
Crusca (Horcncc 1898) 

MILAN OBRENOVICH IV (1854-1901), king of Servia, 
was born on the 22nd of August 1854 at ]assy He was the 
grand-nephiw of the famous Milosh, whose brother jefrem 
(d 1856) had a son, Milosh (1829-1861), who married Maria 
Katardi^i, a Moldavian Milan was their son While still very 
voting, he lost both his parents, and was adopted by his cousin, 
Michael Obrenovich, who returned to Servia on the expulsion 
of the KarageorgevK hes in 1858 and became ruling prime on 
the death of his father, Milosh, m i860 During the reign of 
Mi( hael young Milan was educated m Pans, at the I ycce I^uis- 
le-Grand, where he displayed considerable precocity, but he was 
onlv fourteen vears of age when in 186S his cousin was assassi- 
nated and he succeeded to the throne under a regency In 1872 
he was dei lared of age, and taking the reins of government into 
his own hands, soon manifested great intellectual power, coupled 
with a passicmate headstrong character Eugene Schuyler, who 
saw him about this time, found him “ a verv remarkable young 
min singularly intelligent and well-informed” Bv a 

careful balancing of the \iistrian and Russian parties in Servia, 
with a judicious leaning towards the former, Piince Milan was 
enabled m 1878, at the end of the Turkish War, to induce the 
Porte to acknowledge his independcni e, and was proc laimed king 
in 1882 (1 he history of his reign is told m detail under Servia ) 

Acting under Austrian influence, King Milan deveUed all his 
energies to the improvement of means of communication and 
the development of natural resources, but the cost, which was 
unduly increased by reckless extravagance, led to proportionatelv 
heavy taxation This, coupled with increased military service, 
rendered King Milan and the Austrian party most unpopular, 
and his political troubles were further increased bv the defeat of 
the Servians in the war against Bulgaria, 1885-86 In 1885 
(Sept ) the union of Rumelia and Bulgaria caused widespread 
agitation m Servia, and Milan precipitately declared wir upon 
his kinsman Prince Alexander on the 15th of November After 
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a short but decisive campaign, the Servians were utterly routed 
at the battles of SUvmska and Pirot, and Milan’s throne was 
oniv saved by the direct intervention of Austria, Domestic 
difficulties now arose which rapidly assumed a political signifi- 
cance In October 1875 King Milan had married Natalie, the 
sixteen-years-old daughter of Peter I\anovich Ketchko, a 
Moldavian Boyar, who was a colonel in the Russian army, and 
whose wife, Pul( heria, was bv birth Princess Sturdza A son, 
Alexander, was born m 1876, but the king and queen showed 
signs of friction Milan was anything but a faithful husband 
Queen Natalie was greatly influenced by Russian sympathies, 
and the couple, ill-assorted both personally and politically, 
separated in i886, when the queen withdrew from the kingdom, 
taking with her the young prince, Alexander, afterwards king, 
then ten years of age While she was residing at Wiesbaden m 
1888, King Milan succeeded m recovering the crown prmce, 
whom he undertook to educate, ind in reply to the queen’s 
remonstran< es, he exerted considerable pressure upon the 
metropolitan, and procured a divorce, which was afterwards 
annulled as illegal King Milan now seemed master of the 
situation, and on the 3rd of January 1889 promulgated a new 
constitution much more liberal than the existing one of 1869 
Two months later (March 6) he suddenly abdicated in favour of 
his son, a step for which no satisfac tory reason was assigned, 
and settled as a private individual in Pans In hebruary 1891 a 
Radical ministry was fornrued. Queen Natalie and the ex-metro- 
pohtan Michael returned to Belgrade, and Austrian influence 
began to give way to Russian Fear of a revolution and of 
King Milan s return led to a compromise, by which m May 1891 
the queen was expelled, and Milan was allowed a million francs 
from the civil list, on condition of not returning to Scrvia during 
his son’s minority Milan m March 1892 renounced all his rights, 
and even his Servian nationality Ihc situation altered, how- 
ever, after the young King Alexander in April 1893 had effected 
his coup d eiat and taken the reins of government into his hands 
Servian politics began to grow more complicated, and Russian 
intrigue was rife In fanuary 1894 Milan suddenly appeared at 
Belgrade, and his son gladlv availed hlm^elf of his experience and 
advice On the 29th of April a niyal decree reinstated Milan 
and Natalie, who m the meantime had become ostensibly recon- 
ciled, in their position as members of the royal family On the 
2ist of May the constitution of 1869 was restored, and Milan 
continued to exercise considerable influence over his son The 
queen, who had been residing chiefly at Biarritz, returned to 
Belgrade in May 1895, after four v ears’ absence, and was 
greeted by the populace with great enthusiasm In 1897 Milan 
was appointed commander-m-c hief of the Servian army In this 
capacity he did some of the best work of his life, and his success 
m improving the Servian military system was ve^ marked 
His relations with the young king also remained goocJ, and for a 
time it seemed as though all Russian intrigues were being checked 
The good relations between father anci son were interrupted, 
however, by the latter’s marriage in July 1900 Milan violently 
opposed the match, and resigned his post as commander-in- 
chief, and the young king banished him from bervia and 
threw himself into the arms of Russia Milan retired to 
Vienna, and there he died unexpectedly on the nth of 
February 1901 Milan was an able, though headstrong man, but 
he lived a scandalously irregular life, and was devoid of moral 
principle In considering his relations with his young son, it 
must be remembered that m the dynastic and political c ondition 
of Servia natural feeling was inevitably subordinated in Milan to 
other considerations (H Ch ) 

MILA Y FONTANALS, MANUEL (1818-1884), Spanish 
scholar, botn at Villafranca del Panades, near Barcelona, on the 
4th of was educated first at Ban elona, and afterwards 

at the dttfversity of Cervera In 1845 became professor of 
hterature at the university of Barcelona, and held this post till 
his death at Villafranca del Panades on the i6th of July 1884 
The type of the scholarly recluse, MilA y F'cntanals was almost 
unknown outside the walls of the universitv till 1859, when he 
was appointed president of the fuegos florales at Barcelona 


On the publication of his treatise, De los trovadores en Espana 
(1866), his merits became more generally recognized, and his 
monograph, De la poesta her dteo- popular casteUana (1873) 
revealed him to foreign scholars as a master of sc lentific method 

BULAZZO, a seaport on the north coast of Sialy, in the 
province of Mes§ina, 22 m W of Messina by rail Pop (1901), 
16,422 It IS mainly built on the low isthmus of a peninsula, 
which stretches some 3 m farther north and forms a good har- 
bour, but the old town, which contains a castle, mainly the 
work of Charles V , lies on a hill above Milazzo is the ancient 
Mylae, an outpost of Zancle, occupied before 648 b c , perhaps 
as early as7i6BC (E A Freeman, History of Sicily y I , pp 395, 
587) It was taken by the Athenians m 426 B c The people of 
Rhegium planted here the exiles from Naxos and Catana m 395 
B c as a counterpoise to Dionysius’ foundation of Tyndans, 
but Dionysius soon took it In the bay Duilius won the first 
Roman naval viLlory over the Carthaginians (260 b c ) 

MILDENHALL, a market town in the Stowmarket parliamen- 
tary division of Suffolk, England, 76 J m N N E from London 
by a branch of the Great F.astern railway from Cambridge 
Pop (1901), 3567 It lies on the edge of Mildenhall Fen, the 
great Fen district stretching northward and westward from here 
The church of St Andrew has an Early English chancel with fine 
east window and chancel arch Ihe remainder is principally 
Perpendicular with a magnificent carved oak roof, ornate north 
porch and lofty tower with fan trai^ry within I here is a 
wooden market cross of the T5th century, the manor house is 
a picturesque gabled building of the 17th century, and there 
IS a modern public hall Flour milling is an industry The 
discovery of Roman remains indicates a small settlement 

MILDEW (0 Eng meledeaw or mildecno, explained as “ meal- 
dew,” cf Ger MehlthaUy with more probability, as “ honey- 
dew,” Goth mehthy honey, cf Lat mely Gr a popular 

name given to various minute fungi from their appearance, and 
from the sudden, dew-like manner of their occurrence Like 
many other popular names of plants, it is used to denote different 
species whi( h possess very small botanical affinity The term is 
applied, not only to species belonging to various systematic 
groups, but also to such as follow different modes of life The 
corn -mildew, the hop-mildcw and the vine-mildew are, for 
example, parasitic upon li\ mg plants, and the mildews of damp 
linen and of paper are saprophytes (Gr fruTrpds, rotten), that is, 
they subsist on matter which is already dead As regards mil- 
dews m general, the conditions of life and growth arc mainly 
suitable nutrition and dampness accompanied by a high tempera- 
ture The life-history of the same species of mildew frequently 
covers two or more generations, and these are often passed on 
hosts of different kinds In some cases again the same genera- 
tion confines its attack to the same kind of host, while in others 
the same generation grows on various hosts (see Fungi, Hop, 
and Wheat) 

MILES, NELSON APPLETON (1839- ), American soldier, 

was born m Westminster, Massachusetts, on the 8th of August 
1839 He was engaged m mercantile pursuits in Boston when 
the Civil War began, and he entered the army in Sc ptember 1861 
as a lieutenant m the 22nd Massachusetts volunteer infantry 
He served with distinction in the Peninsular campaign, and at 
Antietam, Fredera ksburg and Chancellors ville, where he received 
a wound whic h incapacitated him up to the opening of Grant’s 
Virginia lampaign of 1864 He had been commissioned in 
September 1862 colonel of the 6ist New York volunteers, 
commanded a brigade at the Wilderness and Spottsylvania, and 
in May 1864 was rewarded for his gallant leadership b> the grade 
of brigadier-general of volunteers He fought m the Cold 
Harbor and Petersburg operations m 1864-65, was breveted 
major-general of volunteers for his conduct at Reams Station, 
and at the close of the war was in temporary command of an 
armv corps In July 1S66 he was made colonel of a regular 
infantry regiment, and m 1867 was breveted brigadier- 
general m the regular army for his services at Chancellorsville 
and major-general for his services at Spottsylvania He was 
promoted to be bngadier-general USA (Dec 1880), and to be 
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major-general (April 1890), and m 1895 succeeded tieneral John 
McA Schofield as commanding general of the United States 
army He was conspicuously successful (1869-1886) m dealing 
with Indian outbreaks, fighting the Cheyenne, Kiowa and 
Comanche on Llano Estacado (18^75) Sioux m Montana 

(1876), capturing the Nez Perc6s uncier Chief Joseph (1877), and 
defeating the Chine ahua Apaches under Geronimo (1886), and 
he commanded the United States troops sent to Chicago during 
the railway riots m 1894 He was in nominal direction of mili- 
tary operations during the war with Spam in 1898, though his 
personal share of the operations was confined to directing the 
almost unopposed Porto Rko expedition He was raised to the 
rank of lieutenant-general m June 1900, and retired from active 
service in August 1903 In 1905-1906 he was adjutant-general 
and ehief-of-staff under Governor Wilham I Douglas in Massa- 
chusetts He wrote Personal Recollections (1896), Military 
Europe (1898) and Observations Abroad (1899) 

MILETUS (mod Palatia), an ancient city of Asia Mmor, on the 
southern shore of the Latmie Gulf near the mouth of the Maean- 
der Before the lonu migration it was inhabited by Carians 
{lhad,\\ 876, Ileiod 1 146), and pottery, found by Ih Wiegand 
on the spot, proves that the site was inhabited, and liad relations 
with the Aegean world, in the latest Minoan age The Greek 
settlers from Pylos under "Neleus arc ‘^aid to have massacred 
ill the men in the old city, and built for themselves a new one on 
the coast Miletus occupied a verv favourable situation at the 
mouth of the rich valley of the Maeander, and was the natural 
outlet for the trade of southern Phrygia (Hipponax, Fr 4s) 
It had four harbours, one of considerable size, and its power 
extended inland for some distance up the valley of the Maeander, 
xnd along the coast to the south, where it founded the city ol 
lasus Its enterprise extended to Egypt, where it had much to 
do with the settlement of Naucratis {qv) Verv little “ Nau- 
cratiti ” pottery, however, was found on the site by W ieg<md, and 
only in the Athena temple The Blac k Sea trade, however, was 
the greatest source of wealth to the Ionian cities Miletus, like 
the rest, turned its attention chiefly to the north, and succeeded 
in almost monopolizing the traffi( Along the Hellespont, the 
Propontis and the Black Sea coasts it founded more than sixty 
cities- among them Abydus, Cyzieus, Smopc, Dioscurus, 
Pantieapaeum and Olbu All these cities were founded before 
the middle of the 7th century, and before 500 b e Miletus was 
decidedly the greatest Greek city During the time when the 
enterprise of the seafaring population raised Miletus to such 
power and wealth nothing is known of its internal history, 
though the *inilogy of all Greek cities, and some casual state- 
menUs m later writers, suggest that the usual stiuggles took place 
between oligarch> and democracy, and that tyrants sometimes 
raised themselves to supreme power Miletus was equally 
distinguished at this early time as a seat of literature Hie 
Ionian epic and lyric poetry indeed had its home farther north, 
philosophy and history were more akin to the prac Uc al race of 
Miletus, and Thales, Anaximander, Anaximenes and Ilecataeus 
all belonged to this city The poet limotheus and the famous 
Aspasia were also natives The three Ionian cities of Cana — 
Miletus, My us and Priene — spoke a pec uliar dialect of Ionic 
The Mermnad kings of Lydia found in Miletus their strongest 
adversary War was earned on for many years, till Alyattes 
III concluded a peace with Thrasybulus, tyrant of Miletus, the 
Milesians afterwards seem to have acknowledged peaceably the 
rule of (. roesus On the Persian conquest Miletus passed under 
a new master , it headed the Ionian revolt of 500 b c , and was 
taken by storm after the battle of Lade (see Ionia) Darius 
massacred most of the inhabitants, transported the rest to Ampe 
at the mouth of the Tigres, and gave up the city to the Carians 
Ihis disaster was long ’•emembered m Greece and made the 
theme of a tragedy by Phrymehus Henceforth the history of 
Miletus has no special interest It revived indeed when the 
Persians were expelled from the coast in 479 b c , became a mem- 
ber of the Delian League {q v ), revolted to Sparta m 412, passed 
into Carian hands, and opposed Alexander on his southward 
march, succumbing only to a siege in form (334 b c ) It was a 


town of commercial importance throughout the Graeco-Roman 
period, and received special attention from Irajan Its har- 
bours, once protected by Lade and the other Iragasaean islands, 
were gradually silted up by the Maeander, and I^de is now a hill 
some miles from the coast Ephesus took its place as the great 
Ionian harbour m Hellenistic and Roman times Miletus 
became the seat of a Christian bishopnc and was strengthened 
by a Byzantine castle (t^darrpov rCiv HaA-artW) built above the 
theatre, but Us decaj' was inevitable, and Us site ib now a 
marsh 

Since 1899 Miletus has been the scene of extensive excavations 
directed by Dr Ih Wiegand for the Bcihn Academy The ruins 
he about the base of a hillock projecting north east into a bend of 
the Maeander On the north is i well preserved theatre of Roman 
times on the site of an older Greek building When complete it 
hid 54 lows of scats It was as large as any theatre m Asia Mmor 
and IS still imposing, the auditorium though deprived of its upper 
ranks and colonnade, rising nearly loo ft Cynae of Ancona 
described the building as practicall> complete in his day (1440) 
The front is over 150 yds long East of this was the ancient 
north liiirbour, now silted up, and on the hillside ibove it stocxl a 
Urge heroon of Hellenistic lime icm likable for liemg, like the 
tomb of Brasidas at Amphipolis, within the walls South of the 
hirbour head lies the Hellenistic agora with rums of large maga/incs 
of Done style South of these again he a nymph leum of the age 
of Titus, and a senate house of theatral form On the east opens a 
great hall surrounded by porticoes and enclosing a high altar of 
Artemis, once richly adorned with reliefs The Roman agora lies 
beyond this again \ straight street leads south west from the 
north harbour to the i^idyma Gate in the wall, which luns across 
the neck of the peninsula and was rebuilt by Trajan, when he under 
took to r use the k v el of the outer qu irters of the city and 
streets cross this at nght angles in the ge'ometnc Hellenistic manner 
A Sacred Wiy lined with tombs, lecl to Didymi Iwo temples 
have been discovered by Dr Wicgand, one, on the southeast, 
being a large Siincluary of Apollo Delphmms vvith triple colonnade 
enclosing a court with central tiipocl Ihis seems to have been 
the chief temple of the city and the place where public records, 
treaties, &c , were tngrivcd The other temple, an archaic sanctu- 
ary of Athena lies west of the stadium 

bee O Rdyct and A Ihomas, Mtlet et le golfe Latmujue {1S77) , 
] h Wiogand, ‘ Voilautigo Bench te uber die Ausgr ibungen in Milct,' 
in ^iLim^sbertchte of the Berlin Academy (1900 loll), A von 
balls, ** Die Ausgrabungen in Milet uiul Diclyma ** m Ncue Jahrb 
f d k AH XXV 4 1910 (D G H ) 

MILFORD, a township of New Haven county, Connecticut, 
U S A , on Ia)ng Island Sound, separated from the township of 
Stratford on the W by the Housatonu river and about 10 m 
S W of New Haven Pop (1890), 3811 , (1900), 3783, of whom 
541 were foreign-born and 173 were negroes Area, about 16 
sq m Milford is served bv the New York, New Havtn & Hart- 
ford railroad, and b> an electric line connecting with Bridgeport 
and New Haven Within its borders are various popular 
beaches, mduding Woodmont (incorporated as a borough in 
1903), Pond Pomt, Bay View, Lent Irumbull Beach (where a 
fortification, named Fort Trumbull, was erected in 1776), 
Myrtle Btacli, McadowS End, Walnut Beach and Milford Point. 
The township is traversed b> the Wepowaiig river, which here 
empties into the Sound Milford is a typical old New England 
town, and many of the perm inent inhabitants are descendants 
from the first settlers The burymg-ground includes the tomb 
of Robert Treat (1622-1710), commander of the Connecticut 
troops in King Philip’s War, leader of the company that founded 
Newark, New Jersey, governor of Connecticut (from 1683 to 
1698) at the time its c barter was demanded by Governor Xnclros 
in 1686-1687, and deputy -governor in 1676-1683 and 1698- 
1708, and also that of Jonathan Law (1674-1751), governor of 
Connecticut from 1742 to 1751 Spanning the Wepowaug 
river near a gorge and not far from its mouth is a granite bridge 
and tower, built, as a memorial to the first settlers, in 1889, in 
connexion with the celebration of the 230th anniversary of the 
founding of the town Milford has a l>eautiful green of about 
four acres, containing a soldiers’ monument It has also the 
Taylor Library (founded m 1894), and along the Sound are many 
summer residences Named after Milford, England, it was 
founded in 1639 by Rev Peter Prudden and his followers from 
New Haven and Wethersfield The land was purchased from 
the Indians for 6 coats, 10 blankets, i kettle, 12 hatchets, 12 hoes, 
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24 knives and 12 small mirrors A “ church-state ** was imme- 
diately organized after the model of that of New Haven, but two 
or three years later the town bestowed suffrage on six of its inhab- 
itants who were not duirth members These citizens were an 
obstacle to the town’s admission to the New Haven Jurisdiction, 
which was formed in 1643, fhe following year a compromise 
was effected and Milford was admitted on condition that, in the 
future, suffrage should be granted only to church members and 
that none of the objectionable six should be elec ted to any office 
of the Jurisdiction In 1664 Milford, with the other members of 
the Jurisdiction, was absorbed by Connecticut, this caused con- 
siderable dissatisfaction and some of the inhabitants under the 
lead of Robert Treat removed to New Jersey and assisted in 
the founding of Newark I he regu ides Whallev and Goffe were 
concealed in Milford from 1661 to 1664 

See M Lomsc Greene, Lirly Milford, in the Connecticut 
Magazine ^ vol v (Hartford, 1H99) 

MILFORD, a township of Worcester county, Massachusetts, 
USA, alx)ut 16 m S h. of Worcester Pop (1890), 8780, 
(1900), 1 1,376, of whom 3342 were foreign-born , (1906 estimate), 
12,251 Within its area of about 15 sq m are a large ruril 
population and the village of Milford, on theCh< rles river, alxiut 
33 m S W of Boston, served by the Boston <& Albany, the New 
York, New Haven & Hartford and the Grafton & Upton railways 
(the last-named having its passenger depirtment operated by 
elec tricitv and its freight by steam, and connecting Milford with 
North Grafton), and by inter-urban electric lines The village 
has a memorial hall, housing the public library, and in the town- 
ship there is an excellent hospital, the gift of Ebtn S Draper 
The village is a shipping point for an agricultural and manufac- 
turing district In 1905 the value of the township’s factory 
products was $3,390,504 (32 8 % moic than in 1900) The most 
important manufactures are boots and shoes, the industiy was 
established in 1795, and for many years the special product was 
brogans for Southern negroes In 1908 there were 12 large 
granite quarries m the township (north and north-cost of the 
village) Milford granite is the typic al stone of an area reac hing 
into Rhode Island south of the southern boundai} of Providcnc e 
county, it lb a biotite granite of post ( imbn in age, is generally 
pinkish-grey in colour (owing to the large proportion of feldspar 
among its constituents), and is widely used for building purposes 
The township w'as the east prec iiu t of Mendon until 1780, when 
It was incorporated, in 1835 parts of Ilolhston and Ilopkinton 
were annexed, in 1886 a part was separated cs Ilopcdale 

See Adm Ballou, History of Milford (Boston, 1882) and 1 
Nelson Dale The Chuf Conimenial Granites of Mas’^achusettSy 
New Hampshire and Rhode Inland (Washington, 1908), Bulletin 
354 of the U b Geological Survey 

MILFORD HAVEN, a market town, seaport, urban district 
and contributory parliamentary borough of Pembrokeshire, 
Wales, situated on the north shore of the celebrated harlxmr of 
the same name Pop (1901), 5102, including the adjacent 
village of H ikin Milford Haven is the terminus of a branch-line 
of the South Wales section of the Great Western railway I he 
town possesses a pier and important doc k ac c ommodation, includ- 
ing a graving doc k 600 ft long, and is the c entre of a valuable 
and increising fishing industry I he promenade of Hamilton 
Terrace commands a fine view of the broad expanse of the Ha\en 
with its various towns and forts 

The present town of Milford Haven, originally a hamlet in 
the parish of Steynton, is of modern growth, and was first cillcd 
into existence by the exertions of the Hon R F Greville, 
nephew of Sir William Hamilton, who in 1790 laid out a town on 
this spot, the advantages of whu h as a convenient port for the 
Irish traffic he clearly recognized In the opening years of the 
19th century a royal dockyard was established here, but in 1814 
dockyard and ar^cnal were remo\cd to Paterchurch near Pem- 
broke The growth of the tow n w as further checked tw enty vears 
later by the development of Nevland, or New Milford, further 
east on the IIa\en, whither the Irish packet service was trans- 
ferred, but towards the close of the 19th century the town 
recovered much of its former prosperity The importance of the 


place IS wholly due to its excellent situation on the splendid 
land-locked harbour, which is here 2 m broad 

Milford Haven itself, designated by the Welsh Aberdaugleddau, 
as the estuary of the united East and West Cleddy rivers, has 
played an important part on several occasions m the course of 
history Throughout Plantagenet times it formed the chief 
point of embarcation for Ireland It was from Milford Haven 
that Henry II set sail for the conquest of Ireland in 1172, and to 
this harbour he made his return journey In 1399 Richard II 
landed at Milford Haven from Ireland, shortly before his 
surrender to Henry of Lancaster, afterwards Henry IV , m who«e 
reign a French fleet with 12,000 men on board sailed to the Haven 
and disembarked with the object of assisting the rebellion of 
Owen Glendower In 1485 Henry, earl of Richmond, disem- 
barked here on his return from France, and was welcomed on 
landing by Sir Rhys ap Thomas and much of the chivalry of 
Wales In 1588 the leading persems of Pembrokeshire, with 
Bishop Anthony Rudd of St Davids at their head, petitioned 
Queen Elizabeth to fortify the Haven against the projected 
Spanish invasion, upon which the block-hcmses of Dale and 
Nangle at either side of the mouth of the harbour were accord- 
ingly erected During the 19th century numerous forts have 
been constructed for the protection of the Haven and of the ro> al 
doc k) ard at Pembroke Dock 

MILICZ, or Mil iTscH(d 1374), Bohemian divine, was the most 
influential among those preachers and writers in Moravia and 
Bohemia who, during the 14th century, in a certtun sense paved 
the way for the reforming activity of Huss The date of his 
birth IS not known, but he was in holy orders m 1350, in 1360 
was attac bed to the court of the emperor C harles IV , whom he 
accompanied into Germany in that year, and alx)ut the same 
time also held a canonrv m the cathedral of Prague along with 
the dignity of archdeacon About 1363 he resigned all his 
appointments th it he might become a preacher pure and simple , 
he addressed scholars in Latin, and (an innovation) the laitv in 
their native ( zech, or in German, which he Ic arnt for the purpose 
Fie was conspicuous for his apostolic povertv and soon roused 
the enmit) of the mendicant friars The success of his labours 
made it‘=^clf apparent in the way in which he transformed the 
notorious “ Bcnatki ” street of Prague into a benevolent institu- 
tion, Jtrusilem ” A^ he viewed the evils inside and outside 
the church in the light of Scripture, the conviction grew in his 
mind that the “ abomination of desolation ” was now seen in the 
temple of God, and that antichrist had come, and m 1^67 he 
went to Rome (where Urban V was expected from Avignon) to 
expound these views He affixed to the gate of St Peter’s a 
plicard announcing his sermon, but before he could deliver it 
VC as thrown into prison by the Inquisition Urban, however, 
on his arrival, ordered his release, whereupon he rctuined to 
Prague, and from 1369 to 1372 preached daily in the Tcyn 
Chun h there In the latter year the clergy of the diocese com- 
plained of him in twelve articles to the papal court at Avignon, 
whither he was summoned in I ent 1374, and where he died m the 
same vear, not long after being declared innocent and authorized 
to preach before the assembly of cardinals He was the author 
of a Libellus de AntichnstOj written in prison at Rome, a senes of 
Posttllae and 1 ectiones quadragesimales in Latin, and a similar 
senes of Postth (devotional tracts) in Czech 

See Count Lutzow, Life and 7 imes of Master John Hus (1909) , 
PP ^7 38 

MILITARY FRONTIER (Ger Mihtargrenze, Slav Gramfza), 
a narrow stnp of Austro-Hungarian territory stretching along 
the borders of Turkey, which had for centuries a peculiar military 
organization, and from 1849 ^^73 constituted a Crown land 

As a separate division of the monarchy it owed its existence to 
the necessity of maintaining during the i6th and 17th centuries 
a strong line of defence 'Against the invasions of the Turks, and 
may be said to have had its origin with the establishment of the 
captaincy of Zengg (a coast town about 35 m south-east of 
Flume) by Matthias Corvinus and the introduction of Uskoks 
(q V ) into Croatia By the close of the 17th centuiv there were 
three frontier generalates ” — Carlstadt, Warasdin and Petrinia 
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or Petrinja (the last also called the Banal) After the defeat 
of the lurkish power by Prince Eugene it was proposed to 
abolish the military constitution of the frontier, but the change 
was successfully resisted by the inhabitants of the district, m fact 
a new Slavonian frontier district was established in 1702, and 
Maria Theresa extended the organization to the march-lands of 
Iransylvania (the Szekler frontier in 1764, the Wallachian in 
1766)1 

As a reward for the service it rendered the government in 
the suppression of the Hungarian insurrection in 1848, the 
Military Frontier was erected in 1849 into a Crown land, with a 
total area of 15,182 sq m and a population of i,220,«503 In 
1851 the Trans vlvanian portion (1177 sq m) was incorporated 
with the rest of Transylvania, and in 1871 effe( t was given to the 
imperial decree of 1869 by which the clistruts of the VVarasdin 
regiments (St George and the Cross) and the towns of Zengg, 
Belovar, Ivanic, Ac , were ‘‘ provincialized ” or incorporate 
with the Cioatian-blavonian Crown land In 1872 the Banat 
regiments followed suit, and in 1873 the old military organiza- 
tion was abolished in the rest of the frontier Not till 1881, 
however, were the Croat lan-Slavonian march-lands completely 
merged in the kingdoms to which they naturally belonged 

The social aspect of the military frontier regime is interesting 
The zadruga system of land tenure was artific tally kept m exist- 
ence (see Servia) Watch-towers with wooden clappers and 
the beacons which flashed the alarm along the whole frontier 
in a few hours are still fe^tures in the landscape 

MILITARY LAW, “the law which governs the soldier in 
peace and in war, at home and abroad At all times and m all 
places the conduc t of officers and soldiers as sue h is regulated by 
military law ” The above is the definition as given in the opening 
chapter of the Manual of Military Law, which is issued under 
the authority of the English War Ofh( e, and which is the text- 
book used by all Tnglish courts martial The definition is, 
however, somewhat too wide, as the British system docs not 
exclude in time of peace the ai tion of the civil courts In time 
of peace all persons who belong to the military class m most 
European continental countries an judged b> military law and 
by military courts there is also in most continental countries 
an intermediate stage between war and peace, known as an Stai 
de siege f which may be declared for a fixed period for a district, 
or even a city, by reason of domostu insurrection or the presence 
of an enemy It requires legislative cnictment Thirdly cornts 
a state of war, when the military authorities are supreme, and 
whilst they can call upon the civil power to a( t m (omert with 
them, the military authorit> is final 1 his is a brief summary of 
the system of military law that prevails m most countries of the 
Continent The cardinal point of difference between the British 
and the contmental systems lies in the fact that in the United 
Kingdom the soldier is not only a soldier, but a citizen also, and 
although he may be tried for civil offences by a military tribunal, 
the power is not exercised in all cases Thus treason, treason- 
felonv, murder, manslaughter, rape, are brought before a civil 
court in times of peace, if the offence is committed in the United 
kingdom, or if it is committed anywhere else in the king’s 
dominions, except Gibraltar, within a hundred miles from a 
place where the offender can be tried by a civil court 
Minor civil offences, when not c ommitted within military lines, or 
when the person affected by the offence is a civilian, or when it is 
a (ase for a jury, or where intricate questions of law may arise, 
may also be brought before a civil tribunal But an offence, of 
w hatever nature, committed on ac ti ve service would be brought 
before a military tribunal 

The military law of England in early times existed, like the 

^ By 1848 the following had come to be the division of the Mili- 
tary Frontier (i) The Carlstadt (Carlowaiz), Warasdtn and Banal 
Generalate, corresponding to the original three gcncralatcs (2) 
The Slavonian Generalate (district of Mitrovica) The Banat 

Generalate , south and east of lemesvar, and (4) The Transylvanian 
Generalate Twelve towns, known as ‘ military communities," 
had communal constitutions not unlike those of the free towns of 
Hungary-Carlopa^o, Zengg, Petnnia, Kostajnica, Belovar, Ivanic, 
Brod, Petenvanlein Carlowitz, Semlin, Pancsova and Weisskirchen 


forces to which it applied, in a period of war only Troops were 
raised for a particular service, and were disbanded upon the 
cessation of hostilities The Crown, of its mere 
prerogative, made laws known as Articles of War, 
for the government and dis( ipline of the troops w hilc 
thus embodied and serving Except for the punishment of deser- 
tion, which offence was made a felony by statute in the n ign of 
Henry VJ , these ordinances or Artu les of War remained almost 
the sole authority for the enfoi cement of discipline until 1689^ 
when the first Mutiny Act was passed and the military forces of 
the ( rown were brought under the direct control of parliament 
Even the Parliamentary forces in the time of Charles I and 
C romwell were governed, not by an act of the legislature, but by 
articles of war similar to those issued by the king and authorized 
by an ordinance of the Lords and Commons, exercising in that 
respect the sovereign prerogative This power of law-makmg 
by prerogative was, however, held to be applic abk during a state 
of actual war only, and attempts to exercise it in time of peace 
were ineffectual Subject to this limitation it existed for con- 
siderably more than a century after the passing of the first 
Mutiny Act hrom 1689 to 1803, although in peace time the 
Mutiny Act was occasionally suffered to expire, a statutory 
power was given to the ( rown to make Articles of War to operate 
in the colonics and elsewhere beyond the seas in the same manner 
as those made by prerogative operated in time of war In 1715, 
in consequence of the rebellion, this power was c reated in respect 
of the forces in the kingdom But these enactments were apart 
from and in no respect affected the principle at knowledgecl all 
this time- that the Crown of its mere prerogative coulci make 
laws for the government of the army in foreign countiics in time 
of war The Mutiny Act of 180^ effected a great constitutional 
change in this respect the power of the Crown to make any 
Articles of War became altogether statu tors , and the prerogative 
merged m the act of parliament So matters remained till the 
year 1879, when the last Mutinv Act was passed and the last 
Articles of War were promulgated Ihe Mutiny A(t legislated 
for offences in respc( t of whii h death or penal servitude could be 
awarded, and the Artu les of War, while repeatmg those provi- 
sions of the act, constituted the direct authority for dialing with 
offences for which impnsomncnt was the maximum punishment 
as well as with manv matters relating to tiial and procedure 
1 he act and the artu k s were found not to harmonize m all 
rcspei ts Iheir general inangiment was faulty, and their 
language sometimes obscure In 1869 a royal commission 
recommended that both should be recast in i simple and intelli 
gible shape In 1878 a committee of the House of Commons 
endorsed this view and made certain recommendations as to the 
wav in whic h the task should be performed In 1879 the govern 
ment submitted to parliament and passed into law a mctisurc 
consolidating in one act both the Mutiny Act and the Artu les of 
War, and amending their provisions in certain important respects 
I his measure was called the “ Army Discipline and Regulation 
Act 1879 ” After one or two years’ experience of its working 
It also was found capable of improvement, and was m its turn 
super ,eded In the Army Act 1881, which now forms the foumk^. 
tion and the mam portion of the militarv law of England It 
contains a proviso saving the right of the Crown to maJve Articles 
of War, but in such a manner as to render the power in effect a 
nullity, for it enacts that no crime made punishable by the act 
shall he otherwise punishable bv such articles As the punish- 
ment of every conceivable offence is provided for by the act, 
any articles made thereunder can be no more than an emptv 
formalitv having no practical effect 1 hus the history of Englisji 
militarv law up to 1879 may be divided into three peiiods, each 
having a distinct constitution tl aspect (i) that prior to 1680 
when the armv, being regarded as so many personal retainers 
of the sovereign rather than servants of the state, was mainh 
governed by the will of the sovereign , (2) that between 1689 and 
1803, when the army, being recognized as a permanent force was 
governed within the realm by statute and without it by the pre- 
rogative of the Crown, and (3) that from 1803 to 1879 wlien it 
was governed cither directly by statute or by the sovereign under 
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an authontv denved from and defined and limited by statute 
Although in 1879 power of m«iking Articles of War became in 
effect altogether inoperative, the so^c^elgn was empowered to 
make rules of procedure, having the force of law, which regulate 
the administration of tlie act in manv matters formerly dealt 
vath by the Articles of War Ihese rules, however, must not 
be inconsistent with the provisions of the Armv Act itself, and 
must be laid before parliament immediately after thev are made 
Thus in 1879 the government and discipline of the army became 
for the first time completely subject either to the direct action or 
the close supervision of parliament 

A furtlicr notable change took place at the same time 
llie Mutiny Act had been brought into force on each occasion 
ioT one vear only, in compliance with the constitutional theory 
that the maintenance of a standing aim\ m time of peace, unless 
with the consent of parlMinent, is against law Each session 
therefore the text of the act had to he passed through both 
houses clause by clause '^nd line byline The Armv A(t, on 
the other hand, is a fixed permanent code But constitutional 
traditions are iully respected bv the insertion in it of a section 
providing that it shall come into force onh by virtue of an annual 
act of parliament This annual act rceitc‘s the illegality of a 
standintr armv in time of peace unless with the ( onsent of parlia- 
mint, and the necessity nevertheless of maintaining a ccrUim 
numlier of land fon es (exclusive of those serving in India) and a 
body of roval marine fones on ‘•hore, and of keeping them in 
exact discipline, and it brings in^^o force the Army Act for one 
vear 

Military law^ is thus ( hicfly to lie found m the Army Act and 
the rules of procedure made thereunder, the Militia Acts, the 
Reserve Forces Acts and the Volunteer Acts, together with 
< ertain ac ts relating to the vcomanry, the 1 crritonal and Reserve 
Forres Act 1907, and various royal warrants and regulations 
In the Army (Annual) Act 1906 important amendments were 
made to the \rmy Act for the purj'^ose of preventing soldiers 
convicted of offences against discipline under the act, and not 
diJschaigcd with ignominv, being subjected to the stigma attach* 
mg to imprisonment I his was effected bv creating a new pun* 
ishment, termed detention, the places in which soldiers undergo 
detention being termed detention barracks fhe change, while 
principally one of nomenclature, removed an undoubted gnev- 
ance The Army Act itself is, however, the chief authonty 
Mthough the complaint has been sometimes made, and not 
without a certain amount of reason, that it does not accomplish 
much that it might m point of brevity, simplicity and clearness 
of expression, it is a very comprehensive piece of legislation, and 
shows some distinct improvements upon the old Mutmv Acts and 
Articles of War 

When a person subject to military law commits an offence he 
IS taken into military custody, which means either arrest m his 
own quarters or confinement He must without unnecessary 
delay be brought before his commanding officer, who upon in- 
vestigating the case may dismiss the charge, if in his discretion 
he thinks it ought not to be proceeded with, or may take steps to 
bring the offender before a court martial Where the offender is 
not an officer he may dispose of the case summanly, the limit of 
his power m this respect being seven days’ impnsonment with 
hard labour, a fine not exceeding los for drunkenness, certain 
deductions from pay, confinement to barracks for twenty-eight 
days, this involving severe extra drills, deprivations and other 
minor punishments Where the offence is absence without leave 
for a period exceeding seven days, the commanding officer may 
award a day’s imprisonment in respect of each day of such absence 
up to twentv-one It is only in the case of the imprison- 
ment exceeding seven days that the evidence before the com- 
manding officer is taken on oath, and then only m the event of 
the ac cused so desiring it The commanding officer is enjoined 
by regulation not to punish summanly the more serious land of 
his le^al jurisdiction m this respect is without limit 
as^^^W^any soldier brought before him, and when he has dealt 
sum^dlM^ith a case the accused is free from any other liability 
in respj^^f the offence thus disposed of In any instance where 


the commanding officer has summanly awarded imprisonment, 
fine or deduction from pay, the accused may claim a district 
court martial instead of submitting to the award 

Ordinary courts martial are of three kinds, viz (i) a regimental 
court martial, usually convened and confirmed by the command- 
ing officer of the regiment or detachment, presided over by an 
officer not under the rank of captain, composed of at least three 
olhetrs of the regiment or detachment with not less than one 
year’s service, and having a maximum power of punishment of 
forty-two days’ detention , (2) a district court martial, usually 
convened by a general officer having authority to do so, consist- 
ing of not less than three officers, each with not less than two 
years’ service, and having a maximum power of punishment of 
two years’ imprisonment, (3) a general court martial, the only 
tribunal having authority to try a commissioned officer, and with 
a power of punishment extending to death or penal servitude, 
for offences lor which these penalties are authorized by statute, 
It consists of not less than nine officers m the United Kingdom, 
India, Malta and Gibraltar and of five elsewhere, each of whom 
must have had over thiec years’ serviie, five being not under 
the rank of captain There is another lynd of tribunal, viz a 
field general court martial It is convened (i) bv any offieer in 
command of a detachment or portion of troops bey ond the seas 
when not on active service, or by anv officer in immediate com- 
mand of a body of forces on active service where it appears to 
him on complaint or otherwise that a person subject to military 
law has committed an offence I he officer must be satisfied that 
it is not practicable, with due regard to the public service, to try 
the person by an ordinary court martial I he quorum of the 
court IS three, if consistent with mihtarv exigencies and each 
member must have held a commission for not less thrin \ year 
Ihe quorum may be reduced when the public scrv ice recjuires it 
The procedure of ordinary courts martial is observed as far as 
possible, and the proceedings always should be in writing when 
possible But m the circumstances m which these courts arc 
assembled, it is not always possible to adhere to the technical 
rules which obtam in the ordinary tribunals, although the broad 
principles are not violated The evidence on a field general 
court martial is taken on oath The pnsoner may cross-examine 
the witnesses for the prosecution, and may call any available 
witnesses for his defence The pnsoner is allowed to address the 
court in his own defence 

The Army Act j>rcscnbes the maximum punishment which may 
hr inflicted in respect of ( ach olfcncc That of death is incurred 
by various acts of treachery or cowardice before the enemy, or by, 
when on active service, mtcifering with or impeding authority, 
leaving without orders a gu ird or post, or when sentry slee])ing or 
being drunk on a post, plundering or committing an ottence against 
the person or ])roptrly of an mliabitant, intentionally causing false 
alarms, or debcrtmg Whether upon active sc r\ icc or not, a soldier 
also becomes liable to the jnmishment of death who mutinies or 
incites to or joins in or connives at a mutiny, who uses or offers 
violence to or defiantly disobeys the lawful command ol his superior 
officer when m the execution of his office Penal seivitucle is the 
maximum punishment for various acts and irregularities upon active 
scrvicicnot distinctly of a treacherous or wilfully injurious character, 
for using or offenng violence or insubordinate language to a superior, 
or disobeying a lawful command when upon active service The 
same punishment is applicable when not ujxin active service to a 
second offence of desertion or fraudulent enlistment (t e enlistment 
by one who already belongs to the service), certain embezzlements 
of public property, wilfully releasing without authority a prisoner 
or wilfully permitting i prisoner to escape, enlisting when previously 
discharged from the service with disgrace witliout disclasmg the 
cu-cumstanccs of such discharge, or any other offence which by the 
ordinary criminal law of Fngland is punishable with penal servitude 
Impnsonment for two years is the maximum punishment for minor 
forms and degrees of those offences which if committed upon active 
service would involve death or penal servitude, such as usmg or 
offering violence or insubordinate language to a superior or disobey- 
ing a lawful command, and for the following offences resisbng an 
escort, breaking out of barracks, neglect of orders, a first offence 
of desertion or at tempted xlesertion or aiding or conniving at deaer* 
tion, or of fraudulent enlistment, absence without leave, failure to 
appear at parade, going beyond prescribed bounds, absence from 
school, malmgcrmg or j>roduang disease or infirmity, maiming with 
intent to render a aoloier unfit for service, an act of a fraudulent 
nature, disgraceful conduct of a Cruel, indecent or unnatural kind, 
drunkenness, releasing a pnsoner without proper authonty or 



MILITARY LAW 


allowing him to escape, being concerned m the unreasonable deten- 
uon ot a person awaitini^ (. scaping or attempting to escape from 
lawful custody, conniving at cxorbitent exactions, making away 
with, losing by neglect, or wilfully injunng military clothing or 
equipments, ill- treating a horse used in the service, nictking false 
or fraudulent reprcjscntations m public documents, making a wilfully 
false accusation against an officer or soldier, making a false confession 
of desertion or friudulcnt enlistment, or a false stitcmcnt in respect 
of the prolongation of furlough, misconduct as a witness before a 
court martial or contempt of such court, giving false evidence on 
oath, any offence specified m relation to billetmg or the impressment 
of carriages, making a false answer to a (question put upon attcsLi- 
tion, bemg concerned m unlawful enlistment, using tiailorous or 
disloyal words regardmg the severe ign, disclosing any circumstance 
iclating to the numbers, jvisition, movements or other circumstances 
of iny part of His Majesty's forces so as to pioduce effects injurious 
to His Majesty s s( rvice, fightmg or being concerned m or conmvmg 
vt a duel, attempting suicide, obstructing the civil authorities m the 
apprehension of any olficcr or soldier accused of an offence, any con 
rluct, disorder or neglect to the prejudice of good order and military 
discipline, any offence which if committed in Lngland would be 
punishable by the law of Lngland Theie is another olfenee which 
can be committed by officers only, namtly scantlalous conduct 
unbecoming the character ot an officer and a gentleman It 
necessitates cashunng, a punishment which in the case of an oiTicer 
in ly 1x3 awarded as an alternative to imprisonment in sever il other 
inst inces Ihere is also an offence peculiar to officers and non- 
eomraissiomcl officers, that of striking or ill treating a soldier or 
unlawfully detaining his pay \ sentence of cashiering as dis- 
tinguished from that of dismiss'll in the case of an officer involves 
an incapacity to seiwe the Crown ag iin An officer m ly be also 
stntteced to forfeiture of seniority of rank and to reprimand or 
( verc reprimiud \ noncommissioned officer may be sentenced 
to b( reduced to a lower grade or lo Ihc ranks, ind where sentenced 
to penal servitude or imprisonment the tribunal ilso has power to 
deprive him of his seniority The Army Council in England, or the 
eominandc r in chu f in Iridi i or in either of the pi esidencies, may also 
e\usc a non commissioned uffieer to be rcductxl to a lower grade or to 
tlie ranks \n acting non eommissioncd officer may be ordered by 
his eoinm ending officei for an ofienee or for inefficiency or otherwise 
to revert to Ills peimanent gride in othex words, to forfeit his 
acting rink 

It will have been observed that persons subject to military law 
irt liable to be tried by eourt m irtial for offences which if committe I 
in England would be punishable by the ordinary law, and to suffer 
eilhci the punishment prescnl'ied by the ordinary criminal law or 
tint luthorizcd foi solciurs who commit oficnccs to the prejudice 
of good order and military disciphne flic effect of the latter alter- 
native is that for many minor offences for which a civilian is liable 
to a short term of imprisoiimtnt, or perh ips only to a tine, a soldier 
ma\ b( aw'irded two yeais' imprisonment or detention A court 
martial, however cannot take cognisance of the crimes of treason, 
murder, manslaughter, trc<xson felony or rape if committed m the 
United Kingdom If one of these offences be committed in any 
j)l lee within His Majesty's dominions other than the United Kingdom 
or (Gibraltar, a court martial can deal with it only if it be committed 
on ictivc service or m a place more than loo miles from a civil 
court having jurisdiction to try the offence With regard to all 
civil offences the military law, it is to be umlerstood, is subordinate 
to the ordinary law, and a civilian aggrieved by a soldier in respect 
of a criminal offence against Ins property or person does not forfeit 
his right to prosecute the soldier as it he were a civilian 

The enmes for which soldiers arc most usually tned are desertion, 
absence without leave, loss of necessaries, violence or insubordina- 
tion to superiors, drunkenness, and vanous forms of conduct to the 
prejudice of discipline The punishments are, generally speaking, 
gauged as much with regard to the character and antecedents of 
the prisoner as to the particular offence For a first offence of an 
ordinary kind a district court martial would give as a rule fifty six 
days' imprisonment with hard labour, for a second or graver crime 
eighty four days There are not many instances in which the 
period of imprisonment exceeds six months Corporal punishment, 
which had oecn practically limited to offences committed upon 
active service, and in 1879 to crimes punishable with death, was 
finally abolished in 1881, and a summary punishment substituted. 
The practice of marking a soldier with the letters ** D " (deserter) 
or * BC " (bad character), in order to prevent his re-enlistmcnt, was 
abolished in 1879 in deference to public opinion, which erroneously 
adopted the idea that the “ marking " was effected by red-hot irons 
or in some other manner involving torture Many military men 
regretted its abolition, and maintained that if the practice were still 
in force the army would not be tainted by the presence of many bad 
characters who find means of eluding the vigilance of the authorities 
and enlistmg after previous discharge 

Ihe course of procedure in military trials is as follows When a ! 
soldier is remanded by his commanding officer for trial by a district 
or general court martial a copy of the charj^e, together with the 
statements of the witnesses for the prosecution (called the sum 
mary of evidence), is furnished to him and he is given proper oppor- 
tunity of prepanng his defence, of communicating with his witnesses 
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or legal adviser, and of procuring the attendance of his witnesses 
Further, if he desires it a list of the officers appomted to form tlie 
court shall be given him Any officer is disqualified to sit as a 
member who has convened the court who ls tlie prosecutor or a 
witness for the prasecution who has made the prHimuiary inquiry 
into the facts, who is the prisoner's commanding officer or who has 
a personal mterest in the case The prisoner may also object to 
any officer on the ground of bias or prejudice, similarly as i civilian 
might challenge a juror Except as regards the delay caused bv 
the writing out of tlie evidence the procedure at a court inartiaJ 
IS very much the same as that at an ordinary cnnunal trial — the 
examination and cross exaiumation of the witnesses addresses of the 
prosecutor and prisoner and the rules governing the admission or 
rejection of evidence being iie irly identical At a general court 
martial and sometimes at a district court i judge advocate repre- 
senting tlie judge advocate general officiates hi-, functions l>eing 
vory much those of a leg U assessor to the court He advises upon 
all points of law and sums up the evidence just is a juclge charges a 
jury When the prisoner pleads guilty the anirt finds a verdict 
accordingly reads the summary of evidence hears an^ statement 
m mitigation of punishment and takes evidence as to character 
before proceeding to pass sentence Ihe sentence is that of the 
majority of the court except where deith is aw aided when two 
thirds of the members in the case of a general court martial and the 
whole m that ot a held gt neial court martial must concur When an 
acquittal upon all the charges takes place the verdict is announced 
m open eourt and the prisoner is released without uiy further 
proceeeling When the finding is guiltv evidence is to ch iractcr 
IS taken and the eourt deliberates in private upon the sentence but 
the result is not made known until the pioeeedings aic confirmed and 
promulgated No conviction or sentence has any effect until it is 
thus confiimed by the proper authonlv Ihe confirming authoritv 
in the case of a regime jitai court is the commanding officer in that 
of a district court martial an officer authorized lo convene general 
courts martial or some officers deriving authority lo confirm the 
findings and sentences of district courts martial and m that of a 
general court if held in the United Kingdom His Mijesty and if 
ibroacl in most cases the general officer eommanding The con 
firming authoritv ma^ order the reassembling of the court in order 
that any question or irregulirity ma> be revised and corrected but 
not for the purpose of uiereasing a sentence Ht ma> however 
of lus own aiscrction and without further leference to the court 
refuse confiimation to the whole or any jxirtion of the finding or 
sentence and ht may mitigate commute or enlirelv remit the punish 
ment In the case of a general court martial the proceedings are 
sent to the judge advocate general who submits to the sov^ereign 
his opinion is to the legality of tlie tiial and sentence If they are 
legal in all resptets he scncis the pioceedmgs to the \rmv Council 
upon whom rests the duty of advising the sovereign regardmg the 
exeicise of clemency In axldition to confirmation however every 
general or district court martial held out of Indi i has another ordeal 
to go through It is reviewed and examined in the office of the judge 
advocate general and any illtg ihty that may be disclosed is cor 
rected and the prisoner is reliev ed of the consequences To a cert iin 
extent a protection against illegality also exists in the case of regi 
mental courts martial A monthly return of those held in each 
regiment is laid before the general eoiumandmg bv whom any ques- 
tion that might appear to him doubtful would be referred to the 
adjutant general or the judge advocate general for decision It is 
to be noted, however, that the judge advocate general although 
fulfilling duties which are in their nature judicial is only an adviser 
He IS not actually a judge in an executive sense, and has no authority 
directly to interlcre with or correct an illegal conviction In many 
cases tne law thus provides no remedy for an officer or soldier who 
may have been wronged by tlu finding or sentence of a court martial 
—for mstance tlirough a verdict not justified by the evidence or 
through a non-observance of the rules and practice prescribed for 
these tribunals A person who has suftereti injustice may appeal 
to the king's bench division of the high eourt of justice But 
speaking generally that tribunal would not interfere with a court 
martial exercising its jurisdiction within the law as regards the pri 
soner, the cnnic and the sentence In most cases therefore the 
virtual protector of an accused person against illegality is the judge 
advocate general who personally advises the sovereign and the 
military authorities that the law shall be complied with (see 
Judge Advocate General) 

The Army Act apphts to European officers and soldiers serving 
in India m the same manner as to the rest of the army but natives 
of India are governed by their own Articles of War ancl m the case of 
civil offences they are dealt wHth according to the provisions of the 
Indian penal code Ihere are judge advocates general for each of 
the presidencies and a deputy judge advocate at each of the more 
important military centres 

rmportant changes were made in the system of courts of 
inquiry by an Army Order of the 10th of February igo2 A 
court of inquiry is and has been an assembly of officers 
directed by a commanding officer to collect evidence and report 
with respect to a transaction into which he cannot conveniently 
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himself make inquiry But now, whenever any inquiry 
affects the character or military reputation of an officer 
or soldier, full opportunity must be given him of being 
present at the inquiry and of giving any evidence 
or making any statement, or cross-examining 
adverse witnesses, or producing witnesses, on his own behalf 
Lvidcnce may now be ordered to be taken on oath if the 
assemblmg officer thmks the case requires it No proceedings 
of a court of inquiry, no confession, statement or answer, 
IS admissible in a court martial But an officer or soldier 
tried bv court martial in respect of matter which has been 
the subject of a court of inquiry is entitled to a copy of the 
proceedings on payment of the cost of the copy The 
finding and sentence are only valid after confirmation by 
the proper military authority A sentence of death or penal 
servitude can only be confirmed by the general or field olficer in 
command of the forces with which the prisoner is present The 
rule which allows the prisoner and his wife to tender their evi- 
dence on oath under the Criminal Evidence Act 1898 as regards 
evidence is applicable to field general courts martial It is use- 
ful to note that the Army A( t, sec 70, enables His Majesty to 
make new provisions under the hand of a secretary of state for, 
amongst other things, the assembly and the procedure of courts 
of incjuiry Ihe power to make changes by Army Order or 
rule IS only limited by the principle that the rules must not be 
( ontrary to or inconsistent with the act 

In an authoritative report published by the Norwegian 
government, and compiled by a trained Norwegian lawyer who 
visited the various countries, the systems of twenty- 
Contlaentai two states are reviewed 1 he earliest military law 
still in force is found in Norway and Denmark, i 
and dates from 1683, while England and Sweden i 
date from 1881 Sweden has a military penal code, and England 
IS ruled by the Arm> Act There are two kinds of military 
courts of first instani e (i) those belonging to separate military 
bodies, such as divisions, brigades, regiments, (2) those having 
jurisdiction m a certain territory, and their seat determined In 

times of war the courts must follow the military bodies In 

Bavaria and Switzerland a military jury is attached to a court 
martial In several states “ auditors,’^ t e judicial guides, are 
attached to courts martial In some a military jurisconsult 
(lawyer) is attached as judge, always a fixed post 1 his obtains 
in Sweden, Finland, Austria-Hungary, Switzerland and Portugal 
In Norway, Denmark, Sweden, h inland, Belgium, Great Britain, 
Germany, Austria, United States, Spain, Wurttemberg and 
Switzerland the presiding officer is chosen for the single trial 
In other states the military judges are appointed for a certain 
term, usually six months The quorum of judges required 
on military courts on the Continent differs Seven judges sit in 
Belgium, Holland, France, Spam, Portugal, Greece, Turkey and 
Wurttemberg, three only, in cases of ordinary offences com- 
mitted bv non-commissioned officers and soldiers in Switzerland, 
Russia, the United Kingdom, United States and Havana In 
grave cases in the United Kingdom five to nine sit, nine in Russia, 
five to thirteen m the United States In Norway and Denmark 
the court is of thirteen up to twenty-five, unless replaced by a 
commission and a military lawyer 

In Norway, Denmark, Sweden, Finland, and Bavaria and 
other places in Germany, special summary courts martial are 
Summary when necessary Certain forms and legal 

CouHb guarantees are then dispensed with Such are held 
Martial ^ Belgium and Holland “ in a town or place in state 
of siege ” La Private is a special court of a judge assisted by a 
registrar, for vagabonds, servants, sutlers, and with a very 
limited competence over soldiers who have committed a pettv 
offence, held m time of war in France, Rumania and Greece 
The United Kingdom has a summary court martial when the 
regular court martial cannot be held without injuring the 
military service In the United States there are the field 
officers' court martial ” and “ military commission,"' consisting 
of three officers The second is for judging spies and some other 
matters that escape the jurisdiction of the regular courts martial 


A special military tribunal in Germany judges the officials 
attached to the army Courts of honour exist in Russia, 
Germany, Bavaria, Wurttemberg, Austria-Hungary and Spam 
Great Britain and the United States have the system of a 

court of mquirv " This was only a commission of inquiry , 
but it IS now public, the accused is present, and the witnesses 
are sworn 

Soldiers not on active service, says the Swedish report, 
should be answerable for infractions of common law under the 
jurisdiction of the civil courts All infractions of 
military order or discipline committed by soldiers, 
whether on active service or no, should be judged by 
military courts In time of war, it is equally ad- 
mitted, military courts must judge all offences, even offences 
at common law, committed by soldiers forming part of an 
army on campaign The difference bes in regard to offences 
committed in time of peace Sweden, Great Britain, France, 
Italy and the United States, as a general rule, place 
offences against the common law {infractions de droit commun) 
in tune of peace under the jurisdiction of the civil courts 
In the United States offences against good order, in Great 
Britain personal offences (such as drunkenness), are judged 
by courts martial In most other states the general rule is that 
soldiers, even in time of peace, if on actual service are judged 
by courts martial In the case of complicity between a soldier 
and a civilian, sometimes one is judged by a military and the 
other by a civil court (in Germany, Switzerland and Spam), 
sometimes both by a military court (Belgium, Italy, Servia, 
Rumania and Greece) sometimes it depends on the nature of 
the crime — in the United Kingdom, United States, Sweden, 
Finland, Holland and Portugal In Norway a mixed tribunal 
judges them 

The procedure in military courts differs according to the countries 
In some systems (a) the examination and prepaiation of evidence 
are confided to a luge d instructton ^ (l>) in other systems _ 
they are confided to a special commission of mquiry, 

(c) again in other places they are left to the court martial itself that 
will judge the case The United Ivingdora and the United States 
follow the last plan There is no preparatory examination in these 
two countries A commission of inquiry for the preparation of 
evidence is held in Norway Denmark Cxcrmany Wurttemberg 
Austria Hungary, Scivia I^elgium and Holland An auditor 
directs these couits of inquiry In Russi i an officei acts as 
d instruction , in grave cases he must be a militiry jurisconsult 
In Italy Spain Rumania Oieecc and lurkey an officer acts as 
d instruction 

The proceedings before a court martial are usually public, except 
in the case of matters that offend morality compromise pubac 
order, or whcie publicity is considered injurious to the micu 
interests of the service (cases of discipline disclosing Publicity 
plans &c) This does not apply (except in Great Bntain ind the 
IJnited States) to the proceedings before the courts charged with 
preliminary investigation In several states le Norway Dtnmaik 
Holland Austria Servia Germany and Wurttemberg the public 
prosecutor is also the counsel of the accused T he auditor w ho directs 
the court of inquiiy tills these offices (except in cases of small 
importance in Germany and Wurttemberg) In other states there 
is a special office of public prosecutor In Spain Portugal Rumania, 
Greece and Turkey he is an officer In Russia Belgium Bavana, 
Switzerland and Italy he is a military lawyer In these countries 
the accused has the right to choose i counsel or one is assigned 
him In the United Kingdom and the United States when the 
matter is grave the direction of the case is put in the hands of a 
judge advocate In the United States the judge advocate is the 
public piosccutor 

There is no superior tribunal to which to appeal m Denmark, 
Great Britain and the United States In Denmark the cases are 
sent to the auditor general, wlio can annul if there is 
error in form, and send back the case to be tned anew 
In Great Britain and the United States judgment m 
ordinary cases must be confirmed by the commanding ^ 
officer by whose order the court was called He can ™ 

lighten the sentence In certain cases of great gravity it must go 
to the head of the state, after posing the revision of the judge 
advocate general who in Great iBntain is the constitutional adviser 
of the Crown as regards courts martial from the view of legality 
There is also m these two countries a special revision of judgments 
in the judge advocate general's office This revisional power is 
the safeguard of military justice, as all decisions are reviewed, and 
if any illegality is pointed out the proceedings are consequently 
quashed The effect of this disapproval is not merely to annul the 
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proceedings, but it also prevents the accruing of any d sabihly or 
lorfeiture Ihc British judge advocate's office has been much 
strengthened It now consists of (i) Ihe judge advocate general 
(one of H M judges), (2) a deputy judge advocate general, who is a 
trained lawyer, (^) a deputy jud^e advocate, also a trained lawyer , 
(4) a military officer of the rank ol colonel who has been called to the 
bar, (5) in South Africa (since 1899, and on a five years appointment 
from 1902) a colonel who has bten called to the bar 

In Germany there is no appeal, except for ofhcials attached to the 
army In Austria Hungary the sentence can be lightened by the 
commanding ofheer It can also be returned for trial by a superior 
court if it appears to him too light In Spam all judgments have to 
be confirmed, and if confirmation is refused, it is earned before the 
supreme court of the navy and army 1 he condemned has no jiower 
of appeal himself, but all cases of death or life sentences go before the 
supreme court of the navy ind army Russia only requires the con 
firmation of the commanding ofheer In Rumania and Greece all 
condemned prisoners m time of peace can demand a court of 
revision, composed of a general and four superior officers In time 
of war the court may be composed of three 

Certain forms of punishment, in all countries but the United St ites, 
can be given by the superior ofheer, without judicial intervention, 
for small purely military offences, where a summaiy 
Disclpllaao procedure is it(piircd ihe offender, if he prefers, may 
Pualsa^ earned before court martial The punishment is 

* immediately earned into foree, but the person punished 
ean comphm to higher military authority In that case if the 
complaint is not admitted, the punishment is tnhinccd Ihe com 
monest of these disciplin iry punishments are depnvation of liberty, 
conhned to baiiacks, arrests and jirison Certain specid punish 
ments obtain in certain countries — for instance, imprisonment in 
lurkev may be accompanied by a bread and water diet, and officer'^ 
in Finland ind Russia may be dtpnved of advancement 

In 1908 h ranee look steps to abolish courts martial in time of 
peace, all common law offences to be judgecl by the ordinary courts, 
and breaches of military discipline such as rebellion, insubordination, 
desertion and the like by mixed courts composed of civil and military 
magistrates 

See Clode, Military Forces of the Crown T Giam I onctionnement 
de la justice niihtatre dans les diff brents Ctats de I Fuyope (Jno S ) 

MILITIA (Fr milice, Ger Mtliz, from Lit mtle^ soldier, 
nnlitta, mihtar} service), i term used generally for organized 
military forces which are not professional in charactei and not 
permanentl) embodied Ml anc lent armies, with the exception 
of the personal guards of their leaders, were militias or national 
levies, remaining under arms for the \\ar or the campaign and 
returning to thtir ordinary occupations at the close of each 
military episode Militias sue h as those of the Greek city-states 
and that of Rome were of course highly trained to the use of 
arms, so were the barbarian “ nations in arms , vv Inch overcame 
the professionalized Roman armies of the Lmpire, and although 
m the Eastei n Lmpire these new fighting elements were absorbed 
into a fully organized regular arm, in the West the tribal militia 
system gradually developed into feudalism The noble and 
the knight indeed spent the greater part of their lives in the field 
and devoted themselves from their youth to the cult of arms, 
but the feudal tenantry, who were bound to give forty days* 
war service and no more, and the burghers who, somewhat later 
in the history of i ivilization, formed the efficient garrisons of 
the walled towns were true militias Ihe Lnglish Yeomanry 
indeed almost ruled the battlefield 

In the 15th century the introduction of firearms began to 
wei^h down the balance in favour of the professional soldier 
\rtillery was always the arm of the specialist The develop- 
ment of infantry “ fire-power,” with the early arejuebus and 
musket, called for the highest skill and steadiness in the individual 
soldier, and cavalry too adopted the new weapon in the form 
of long and expensive wheel-lock pistols In the new military 
organization there was no place for the unprofessional soldier 
The role of the unprofessional combatant, generally speaking, 
was that of an insurgent — harassing small detachments of the 
enemy, cutting off stragglers, and plundering convoys Towards 
the end of the first civil war in England (1645) the country-folk 
banded themselves together to impose a peace on the two 
warring armies, but their menace was without effect, and they 
were easily disarmed by Fairfax and Cromwell, who did not 
even trouble to hold them as prisoners The calling out of the 
arnere ban of Franche-C omt^ in 1675 displayed its ludicrous 
inefficiency, and thereafter in France, which set the fashion to 
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Europe in all military matters, the provincial militia,” which 
Lou V 01s and Barbezieux raised in place of the discredited 
arnere ban, was employed partly to find drafts for and parlK 
to augment the regular army 

When a first line arm) was large enough to absorb the fighting 
strength of the country there was neither room nor need for 
a true militia force This was the case with hrame under 
Napoleon’s rdgime, but things were different elsewhere In 
Great Britain the county militui (whose special histor) is 
briefly sketched below) was permanentl) embodied during 
the greater part of the Napoleonie Wais Destitute as it was 
of technical and administrative services, of higher staffs and 
organization, and even of cavalr), this militia was a regular 
army in all but name Combining continuous service with 
territorial recruiting as it did, it consisted of men of a better 
stamp than the casually recruited regular forces In those 
days, the militia w^as a c ounty force commanded by the lords- 
lieutenant and officered b> men of influence, it was not 
administered b\ the war office 

In other countries, Napoleon’s invading armies had only to 
deal with regular or profession il troops Once these were 
crushed, nothing lemamcd for the beaten side but to make 
peace with the conqueroi on such terms as could be obtained 
Militias existed in name as organizations, for the production 
of more or less unwilling drafts for the line, but the fundamental 
militia obligation of defending the fatherland as distinct from 
defending the state, produced onlv Icxal and occasional outbursts 
of gueinlla warfare In the Crimean War, the 1859 war in 
Italv, the 1866 war in German), and other wars (the Hungarian 
War of 1848-49 excepted) the forces, other than the regular 
troops, engaged in first line were guernllcros, insurgents, 
Garibaldians, ^c , and behind the forces in first line there were 
draft-supplving agencies but no true militia Onlv the British 
militia and the Prussian landwehr represented the self-contained 
arm) of second line, and of these the former was never put to 
the test, while the latter, responding feebly to a political call to 
arms in 1850, was in consecjuence so entirely reorganized that it 
formed a mere rear rank to the line troops This latter system, 
consecrated by the German successes of 1870, became the 
universal model for the continent of Europe, and organized and 
self-contained militias to-day are only to be found in states 
mamttiining first line armies of “ general service ” professionals, 
or in states which maintain no first line troops whatever In 
the first class are the auxiliary forces of the British Lmpire and 
the United States, m the second the Swiss, Norwegian, Dutch 
ind Swedish forces 

Militiv of thl Umtfd Kincdom 

The title of militia " disapjicartcl from the list of the British 
forces in 1908 on llic convcision of the existing self contained 
militii into an army special reserve " winch is restricted to the 
role of inoviding drafts for the first line* Ihe self contained 
seeond line army of the present dav is the Territorial Force (see 
Unhfd Kincdom Army) 

The county organization of England, with which throughout 
the militia wis closely associated, began with the advent ot the 
Saxons Ihe prototype of the militia w is the 1 yid In this force 
as reorganized by Mfred liability of service was general on the part 
of every able bodied male between the ages of 16 and 60 Although 
the title of The Fyid survived until long after the Norman Con 
quest, the force established by King Alfied was known as the general 
levy, which was bound to appear armed when ordered to aid in sup 
piessing domestic riots as well as in defending the realm against 
invasion by foreign foes Service was restricted to the counties, 
except in case 01 invasion, when it was extended to the whole 
kingdom For centuries these remained with little alteration as 
the principles governing the national forces of the kingdom, and 
form in effect with certain developments the basis of the modern 
militia system The Norman Conquest was immediately followed 
by the introduction of the feudal levy in addition to the general 
levy, the distinction betwi en these forces being that while obligation 
to serve in the latter rested upon every male within certain limits of 


* Various dominions and colonies of the British I mpire have 
militias, for which sec United Kingdom Army For the Swiss 
Militia System, which is in many respects the archetype of modern 
militias, see Switzerland, and for the organized militia of the 
United States sec United States 
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age, service in the feudal levy depended upon tenure of land under 
the king as feudal lord The general levy was not in any case 
liable for service overseas, but the king for a long time employed his 
feudal tenants in continental wars until they, too, successfully resisted 
the demand Personal scivicc formed the basis of both levies, but 
service by deputy, or payment in lieu of personal service, and the 
calling out 01 a quota only, were allowed from very early times 
The feudal levy was discontinued during the Commonwtilth and 
abolished at the Restoration, but liability to serve in the general 
levy has never been extinguished, but remains m the statutory and 
practical form of liability to serve both in the general and local 
militia 1 ven at the abolition of these forces the statutory liability 
to service in them was not done away with Inspections of arms 
and the assembly and training of the men raised under this national 
system were secured from time to lime by means of assizes of 
arms, ' views of armour,'' commissions of array," and com- 
missions of musters, dating from eaily in the 12th century down to 
the 1 0th century The michimry employed to carry out the law 
formed the basis of the existing procedure for the enforcement of 
the ballot for the militia, which thus Ixars a strong resemblance 
to the means adopted fiom ancient times Ihtse constitutional 
powers were frequently abused by electing ' or impressing men to 
serve out of the kingdom, but this was checked in the year 1 327 by an 
Act of Parliament which strictly regulated the scope and limits of 
military service within the kingdom at the cliarge of the parishes or 
counties, but provided for ser\ icc abroad at the charge of the Crown 
Commissions of musters" were a development of preceding 
measures for raising men and mateiial for military service, under 
which the commissioners registered and mustered persons liable 
to serve, sorted them into bands and trained and exercised them at 
the charge of the county 1 hese bands became known as tram or 
trained bands ^ and were mustered annually With them were associ- 
ated lieutenants of counties, first appointed m 1549 by Edward VI , 
subsequently in Queen Marys leign, called lords lieutenant, and 
after the Restoration appointed as statutory officers for the mihtia, 
their commissions at the present day being issued uneler the Militi i 
\et There does not appear to have been any clearly defined 
regimental organization in existence until these bands or companies 
were called into active service, but the Vets of the Commonwealth 
supplietl this defect, and initiated a permanent regimental system 
One of the earliest attempts to reform the force since the time of 
King Alfred was made by Charles I in 1O29, when Orders in Council 
were issued instructing lords lieutenant to put the militia on a bclUi 
footing and to fill up vacancies among the officers Cromwell 
subsequently issued similar orders couched in strong terms, though 
under the Commonwealth the duties of lords lieutenant were not 
recognized the militia being raised by commissioners The great 
services rendered by the militia in the erowning merey of Wor 
cester are an histone exception to the general decadence of second 
line troops in the 17th and 18th centuries (sec Great Rebellion) 
At the Restoration an act was passed declaring that the control of 
the militia was the prerogative of the king By the same statute 
the militu of each county w is placed under the lieutenant who was 
vested with the appointment of ofheers but with a reservition to 
the Crown in the way of commissioning and dismissal The cost of 
the annual training — for fourteen days — fell upon the local authority 
Offences against discipline were dealt with by the civil magistrates 
but with a power to the officers of fining and of imprisoning in dt 
fault Upon this footing the militia of England remained for nearl\ 
a century with the general approval of the community It was 
recognized as an instrument for defence and for the preservation of 
internal order, while it was especially popular from the circumstance 
that from its constitution and organization the Crown could not use 
It as a means of violating the constitution or abridging the liberty 
of the subject It was controlled and regulated in the county, it 
was officered by the landowners and their relatives its ranks were 
filled by men not depending for their subsistence or advancement 
upon the favour of tne Ciown, its numbers and maintenance were 
beyond the royal control, its government was by statute While 
the supreme command was distinctly vested in the Crown every 
practical security was thus taken against its use by the Crown for 
any object not constitutional or legitimate It was regarded as 
and was, in fact the army of the state as distinguished from the 
standing army, which was very much the army of the king personally 
The latter consisted of hired soldiers, and was more than once 
recruited by a conscription amfined however, to persons of the 
vagrant class not having a lawful employment while the former was 
mainly composed of those having a fixed abode and status The 
militia thus enjoyed for many years as compared with the regular 
forces a social as well as a constitutional supieriority To this 
however along with the general breakdown of militia systems under 
the new ' professional " conditions of warfare explained above 
and perhaps the practice of trying military offences by civil courts 
may be attributed the disrepute into which the militia fell and the 
inefficiency it displayed with the exception of the trained bands of 
London, until it was reorganized m 1757 Iffider the act of 1662 
all tram bands were discontinued in the counties, but those of Lon 
don, with their auxiliaries remained until 1794 when they were 
reorganized as the City of London Mihtia In 1688 an act was 
passed raising the mihtia for one year, and for some time it was an 


annually sanctioned force as the regular army is to-day In 1690 
on the occasion of the threatened French invasion, the militia was 
embodied, and again in 1715 and 1745 during the troubles caused 
by the Old and Aoung Pretenders In a pamphlet of 1712 the Lng 
lish militia was estimated at 7450 horse and 84,491 foot soldieis 
From 1715 until 1734 and again from that year until 1757 with 
the exception of 1745, no votes were taken in parliament for the 
militia 

Ihe foregoing remarks apply only to the English mihtia and its 
predecessors Ireland and Scotland did not furnish any regular 
mihtia until 1715 and 1797 respectively although m bcotland 
mihtia existed long before 1797 e g in Perthshire in 1684, and in 
addition corps of fencibles were raised and embodied Ihe Irish 
mihtia when lirst raised in 1 715 was restricted to Protestants between 
the ages of lO and 60 who were bound to appear or provide substi 
lutes fhe foice was not made subject to military law but various 
military offences were punishable by fine or imprisonment Several 
amendments and other acts followed until 1793 when a new act 
was passed pioviding for raising a force of militia by ballot among 
men between the agts of 18 and 45 to seive for four years h^ch 
county was liable to a fine oi £5 for each man deficient, and enlist 
ment in the army was prohibited Other amendments followed 
from time to time and notably one in 1797 abolislnng religious 
restrictions for the supplementary militii and another in 1802 
removmg the same rcstiic lions m the case of the geneial mihtia 
1 inally all the acts were consolidated in 1809 by an act which 
fixed establishments provided for raising the men by ballot but 
gave power to the lord lieutenant to authorize voluntary enlist 
ment by means of bounties and also to suspend the raising of any 
regiment Ihe Scottish mihtia was it first raised by ballot among 
men between the ages of 19 and 40 In 1802 former acts were re- 
laccd by an Act providing foi the organization of the mihtia on a 
asis similar to tliat on which the mihtia of England was organized 
by the Consohdation Act passed in tliat year 
To return to Engl ind the immediate cause of the organic reform 
carried out in 1757 was the disclosure of the inefficiency of the 
mihtia during the Rebellion of 1745 The act of i002 followed the 
old law by recjuiring owners of pioperty to furnish men horses and 
arms m proportion to the value of their propel ty, anil the liability 
of pcisons of small propcily w is to be discharged out of a rate levied 
in the paiish This was entirely altcicd in 1757 a liability on the 
part of the county or parish being substituted for a liability on the 
pait of indivuluals E ich county w is required to furnish a quota 
apportioned imong the various parishes, men were to be chosen by 
lot to serve for three years (this being the first provision of a fixed 
term of service) or to provide or piy £10 for the provision of a 
substitute and vacancies were to be filled from time to time by a 
like process of ballot The ages of h ibility were from 18 to 45 
Ihe system thus legalized is piacticilly the existing though sus 
pi nded ballot system The force was to be innually trained and cxci - 
cised fur a limited period and m case of invasion or danger thereof, 
or in ease of rebellion the Crown could order it or any portion of 
it to be embodied , but only on condition of mfoimmg parliament 
(which was if not sitting to be summoned for the purpose) During 
the embodiment or annuil training it was subject to the Mutiny 
Act except that no punishment during training wis to extend to 
life or Imib ' , to pi event an unconstitutional use of the mihtia 
by the Crown, flic estimate for its training was framed each year, 
not by an executive minister of the sovereign but by the House of 
Commons itsdf Upon the initi itive of a committee of the house 
an act was passed providing for the pay and clothing of the mihtia 
for the year The king directly appointed the permanent stall 
and was given a \ eto on the appointment and promotion of the 
officers who were to have a property qualification 

Under this act 30 ooo militiamen were raised by ballot and em 
bodied from 1 759 to 1 7O3 This force was exclusively " Protestant " 
and remained so until 1802 The service of the militia as thus 
arranged remained nearly in the same state until 1870 Pitts 
reform, however, was followed by numerous amendments new 
efiactments and other changes of which the following is a summary 
in chronological order — 

1758 Men volunteering to serve recognized as counting towards the 
quota 

1761 Raising of quota made compulsory on counties under penalty 
of fines 

Mutiny Act applied to mihtia when out for training as well as 
when emlxiaied 

1775 (Amencan War ) Act passed empowering embodiment of 
mihtia in case of colonial as well as domestic rebellion 
1786 Charge on parishes for storage of arms, See , transferred to 
counties 

1 795 Enhstment into regulars encouraged 

179O Supplementary militia formed consisting of 63 878 men 

1798 (Irish Rebellion ) English mihtia volunteered for service m 

Ireland 

1799 Irish militia volunteered to serve m Great Britam 
15 000 militiamen volunteered to regular army 

*803 45 492 men raised for mihtia by ballot, but of these 40,998 
were substitutes 

1805 Militia affiliated to line for purposes of recruiting for regulars 
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1800 rraining Act to raise by ballot 200,000 men to be tiamtd 
for one whole year and then to discharge them from train- 
ing for two years 

1808 Diihculties havmg aiisen under above Act local militia 
(which IS in effect the old general levy) established m addi- 
tion to general militia then embodied 

27,000 militiamen volunteered to regular army during pre- 
cedmg twelve months 

1811 English nulitia hitherto not liable to serve out of the kmg- 

dom now made liable to serve m any part of the Unit^ 
Kingdom under certain restrictions which were subse- 
sequently (m 1859) removed 

Method of obtaining men from militia for regulars further 
systematized 

1812 In this year there were 250 regiments of local militia with 

an establishment of 240 388 men and 214 418 actiiall\ 
enrolled 

1813 Dunng ten years from 1803 to 181 ^ nearly lou 000 militii 

men >om^ the regular army 

Act passed to enable miUtia to serve abroad as militi i with 
their own othcxjrs flnee strong battalions joined the 
British army m hr ince 

1815 Militiamen recruited in great numbeis the army which fought 
at Waterloo 

Local militii ceased to l^e raised 
1810 Local miiitia and Ballot Act suspended 

General militia disembodied 
1820-21-25 Militia called out lor training 
1829 Act passed suspending ballot for the general militia 
1831 Militiamen raised by ballot m accordance with Ordci in 
Council 27tli of December 1830 Hus was the last occa 
Sion on which the ballot was put in force 

In the latter stages of the great French war the tendency of the 
„ovcEnment to ust the general militia rather as a icscrvoir 
producing drafts (m the end whole units) for service abroad, and the 
local militia as the leal defensive force During the height of the 
war (in 1812) the relative position ot the \ anous branches of the army 
was as follows First luu , the standing army second line, tho 
general or regular miUtii, which is the war went on were more mil 
more used abroad, third line the local militia with the sutvnors 
of the volunteers, who at that time numbered about 68,000 mi n 
\fttr the pc ICC of 1815 the militia was allowed prac tic illy to fall 
into abeyance, uid although the permanent staff was m untamed, 
it had no duties to jierforrn In 1848 the prime mmistcr intimated 
in pirliamcnt his mtcntion to re establish tne militia, but it was not 
until 1852, after iv unsuccessful attempt to resuscitate the local 
mihtia, that the general militia of England was reorganized under a 
system of voluntary enlistment with the ballot in reserve, Scotland 
ind inland being mcluded in 854 The property e|ualihcation 
of olhcers wluch had hitherto existed (with exception in favour ot 
cx-officers of the irmy and navy) wis reduced, and after a further 
reduction m 1854, abolished in 1869 Largci powers ic^ccting 
the militn were conferre^l upon the ( rown, and dunng the Crimean 
War the queen was authorized to embody the militia whenever a 
state of wai existed with any foreign power fn tliat war the militia 
was emlxidied and did gairison duty not only in the United Kingdom 
but in the Meeliterranean garrisons, thus enabling the authorities 
to send most of the available regular troops to the seene of hostilities 
It further contributed many officers and some 30,000 men to the line 
During the Indian Mutmy it Idled scarcely less useful functions whe n 
again called out The leccptance of voluntary offers of service in 
the Channel Islands and Isle of Man was definitely authorized in 
1859, and extended to service m Malta and Gibraltar m 1875 

In 1871 an important constitutional change was made It was 
part of the new array system maugiiralcd in that year that the con 
trol of the militia should be removed fiom the lore! lieutenant of the 
county and vested wholly m the Crown It now virtually ceased to 
exist iS a distinct body and in 1881 it became i part of the icgular 
forces with a liimtalion as to the time and arei and other conditions 
of service Militia battalions were united 'yvith the line battalions 
to form temtonal regiments, the artillery and engineers bung ilso 
closely associated with thi regular services V irioiis amendments 
and new enactments followed, all m the direction of increasing the 
usefulness of the militia, rendering it more efficient and readier for 
service, though at the same lime making it more and more a moans 
for supplying recruits, both officers and men, to the rcgulir army 
Ihc officers, who were commissioned by the Crov^n, were m 1877 
made subject at all times to military law Non-commissioncd 
officers and men. were only so subject when embodied or out for 
training, with extension in the case of men convicted of offences 
committed dunng training until the expiration of the punishment * 
Enlistment was voluntary, compulsory service by ballot remained 


^ This, though here mentioned as part of a process of ‘ regular- 
izing ** the nulitia, was m fact a reform that was advisable under 
any conditions The new Territorial Force when created out of the 
Volunteer Force (which had no such liabihties except when training 
or servmg with regulars) was made subject to military law, officers 
at all times, men whenever under mstniction 
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legal, but suspended The period of engagement was for six years, 
re engagements for periods of four years up to the age of 45 
being permitted Bounties were paid to militiamen at various 
rates upon enlistment, conclusion of training, re engagement, enlist- 
ment into reserve or special service section, and other special 
circumstances Kecruit training, maximum six months, as a rule 
did not exceed three months Recruits were either dnlkd immedi- 
ately upon enlistment at any time of the year, which is now the most 
usu^ system, or else at prehmmary dnlls (first instituted m i860), 
immediately preceding the annual training of tlie corps 1 he annual 
training varied with the different branches of tlio service 1 Ik usual 
term for infantry was 27 days but whtn on manoeuvres this wav 
generally extended to 34 days, 56 diys being the legal maximum 
Artillery and fortress engineers trained foi 41 days and submaiine 
mining engineers hir 55 days Trainings took place for the most 
part in camp or barrieks, and largt numbers of militia battalions 
were latterly called on to take part in field mamcuvris The nulitia 
depots oceupicd as i rule the same birracks and officers and men 
wore (with slight distinctions) the same uniform is the regulars 
Ihc militii occupied an imjKjrtant position in the mobilization 
scheme for national defence The perm men t stall (adjutant, 
(piarterniastei, and in cstabhshrnent of non eomimssumed officers 
and buglers or diummers ill rtgiilirs) was engaged dunng the 
non Iraimnp, peiiod of the ye ir m recruiting, care of inns clothing 
«S:e , and in drilling recruits Ihe general lines of the system, as 
legards tiaining art still followed with the Sjiecial Reserve, though 
the constitution of the m w force is vciy difftriiil 

The militia ordinarily was li iblc oiily for service in the Unittd 
Kingdom, but by legisl ition in 1899 may voluntarily serve in my 
part of the world including Inilia Dunng 1899-icjoo, 22,000 
militiamen were thus leceptcd for service abioad, the bulk of them 
proceeding to Ihi seat of war in Soutli \fnea 

Ihe militi I reserve eonsisted of mtn selected from tht rinks of the 
militia for special enlistment tor seivice m the icgular army when 
eilled upon in emeigencies, in the following pioporlions to tlio 
establishmi nts of the various corps Artillery one third engineers 
ind infantry, one fouith medical staff corps, one h ilf 1 he militia 
reserve was first formed in 1867, and m 1900 numbered 50 000 men 
During m emergency m 1878, *0000 militia reservists joined the 
legulararmy 1het(rm militn ' reserve was there tore a eompletf 
misiiomei, and the forei so called was purely an army reserve 
Ihe special s< rviee section of tlie nulitia was formed by royal warrant 
in 1898, and consisted of (i) miliha units and (2) individual militia- 
men \ nulitia unit wis considered is available for special service 
if not loss than 75 of the office is and men prest nt it traimng made 
i voluntaiy oifei to < ngige for special scrv ice in any part of the world, 
and if m the infantry at le 1st 500 and in the axtillery at least 250 
men were accepted as (pialilied individual mihti imeii engage 
to scive ( itlier with th( ir militi i unit if it were registered for service, 
or else for special serviei with the regular forces Liability for 
service was liiniled to twelve months Men of the special service 
section could also belong to the mililia reserve ind rcjceive a be^iinty 
m aeJdition to that given for the reserve Ihe result of this spetiil 
section wis not up to I9cx> satisf icte)i v Very few units eoulel 
ejualify for icgistration, and the response of iiuhvidual men wis 
eemiparatively insignifie iiit 

During ind after the South \fnein Wai while militi i recruiting 
for the regulars showed a constant increase compared with preceding 
years, the strength of the militia itself decreased year alter year 
Its mililia eh iraclei hael bc'cn diminishing ever since the creation of 
the ‘ nulitia reserve ' and the close affiliation of the force to tlu 
regular irmy For good or evil, then, it had become in the first 
jilace a drift-prodiieing agency, and on the reorganization of the 
forces of the C rown into two lines by Mr Haldane the old con- 
stitutional force was frankly rexirganizcd as a reserve for the line, 
enlistment and training conditions remaining somewhat similar to 
those in vogue in the militia but the liability for service abroad 
becoming the first and most important condition in the spccnl 
reservist's enlistment 

MILK (0 Eng meoluc^ from a common Indo-European root , 
ef Lat midgere, Gr a/ecXyctv), the fluid secreted by the 
mammary glands of the division of vertebrate animals < ailed 
Mammalia (see Mammary Giand), and primarily devised for 
the nourishment of their own young 
The milk of various domesticated animals is more or less used 
by man for food Ihe milk of the cow, which may be taken 
as typical of all others and is indeed by far the post important 
and valuable of all (see Dairy and Dairy-farming), is, when 
newly drawn, an opaque white fluid, with a yellowish tinge, soft, 
bland and sweetish to the taste, and possessed of a faintly 
animal odour This odour, according to Schreiner, is due to 
the presence of sulphuretted hydrogen, and disappears after a 
short exposure The specific gravity of milk ordinarily ranges 
from I 029 to 1 033, very seldom reaching i 035 or fallmg so 
low as I 027 In chemical constitution it consists of an emulsion 
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of fatt> globules (cream) m a watery alkaline solution of casein, 
and a variety of sugar, peculiar to milk, called lactose The 
fat (which when separated we know as butter) and the lactose 
constitute the carbonaceous portion of the milk regarded as 
food The casein, which forms the principal constituent of 
(heese, and a certiin proportion of albumen which is present, 
form the nitrogenous, while the complex saline substances and 
water are the mineral constituents These various substances 
are present in the proportions which render milk a perfect and 
typical food suitable to the wants of the young of the various 
animals for whom it is provided by nature The milk of all 
animals, so far as is known, contains them, although they are 
present m somewhat different proportions It is probable that 
the milk of ruminants possesses certain physical and physio- 
logical distinctions from that of non-ruminant animals, which 
will account for the virtues attributed to the milk of the ass and 
mare The following table exhibits the chemual constitution 
of the kinds of milk most frequently used by man — 



Cow 

Goat 

Ewei 

Mare 

Ass 

Human 



c 

u 

V. 

d 

v-t 

03 



Winter 

Bljth 

s 

(U 

U 

Voelcke 

Voelcke 

Camero 

Chev alh 
and 
Henry’’ 

Gerber 

Water 1 

86 87 

87 00 

84 ,8 

8j 70 

90 ^10 

01 C’S 

8S 02 

Fat 1 

3 5 ^ 

4 00 

6 II 

4 45 

1 055 

0 n 

2 90 

Casein and 1 
albumin ' 

}475j 

4 10 

3 94 

5 16 

I 95^ 

1 82 

i 60 

Sugar 1 

4 00 

4 28 

4 68 

5 73 

6285 

608 

7 OJ 

Ash 1 

0 70 

0 62 

0 79 

096 

0 ^09 

0 J4 

0 a 


In addition to these (onstituents milk contains small propor- 
tions of the gases < arbonic ac id, sulphuretted hydrogen, nitrogen 
and oxygen, and minute quantities of other principles, the 
constant presence and essential conditions of which have not 
been determined These consist of galactm and lactochrome, 
substances peculiar to milk, discovered by Winver Blyth, with 
certain animal principles such as leucin, pepton, kreatin, 
tvrosin, &c 1 he salts m milk i onsist, according to the average 
of numerous analyses bv Ileischmann, of the following 
constituents - 


Phosphoric acid 

28 

31 1 

Potasli 

'7 

34 

Clilonne 

1(3 

34 1 

Magnesia 

4 

07 

Lime 

-7 

00 

Ferric oxide 

0 

62 

Soda 

10 

00 





Milk thus IS not to be regarded as a definite chemical compound 
nor even as a mixture of bodies in fixed and invariable propor- 
tions Not onl> does the milk of different races and breeds of 
cows var> within comparatively wide limits, the milk of the 
same animal is subject to extensive flu( tuation The prini ipal 
causes of variation in the individual are age, period of lactation, 
nature and amount of food, state of health, and treatment, sue h as 
frequency of milking, &c The following table indicates the 
range of normal variations — 


Water 

90 00 to 83 65 

Fat 

2 80 

4 5 ^ 

Casein and dbumin 

3 

5 55 

Sugar 

3 00 

5 50 

Ash 

0 70 

0 80 


The average quantity of milk yielded bv cows is also highly 
v^ariable, both m individuals and breeds 

Milk and Di*:ease - Although the irulh of a perfectly healthy cow 
may be absolutely sterile it is diilicult to obtain it in that condition 
In the report of the joint committee appointed for the purpose Iw 
the county boroughs of Bradford Hull Leeds Rotherham and 
Sheffield in 1908 the following conclusions were drawn (i) Cows’ 
milk freshly drawn from the udder by ordinary methods contains 
bacteria They are more numerous m the first flow of the milk 
(2) There is a great increase m contamination in the milk at each 
stage before it retvehes the customer This is due to (a) the dirty 
condition of the cows’ udders (6) the imperfect cleansing of the cans 
and of the hands of the milkers The committee recommend 

' Ewe s milk is excee linglv variable especi lUy in its percentage of 
f \t The aboN e analysis is one of nine by Dr Arthur Voelcker in 
which the fat was found to range from about 2 to 12 J 


‘ (i) The washing of the udder and flanks with soap and water and 
similar attention to the hands of the milker (2) Efficient steriliza- 
tion of all vessels by steam if possible or by abundance of boiling 
water (3) Rejection of the hrst draw of the milk from each teat 
(4) Avoidance of any work raising dust immediately before or during 
milking (5) Removal of the milk of each cow immediately from 
the shed (0) Ventilation and cleanliness of the cowsheds ’ Ihis 
provides for the reduction as far as possible of contammation during 
the milking process itself As any bacteria present in the milk 
tend to multiply rapidly on the way to the consumer it is mainly a 
question of the time which elapses before consumption It is there- 
fore further recommended (a) that the milk be rapidly cooled or 
chilled as the lower the temperature the less do the bacteria multiply, 
(6) that contamination during railway transit be avoided by dust 
proof locked milk cans 

By treating milk at a temperature of 60° C for one hour, 70'^ C 
for ten minutes and 95® C for one minute tubercle bacilli if present 
will certainly be killed Cholera and typhoid organisms are less 
lesistant and are killed more quickly than tubercle bacilli at the 
above temperatures Only a single pathogenic species can with- 
stand the short boiling to which milk is ordinanU treated m domestic 
management and this is the anthrax bacillus containing spores 
The danger from this source is remote, as the microbe does not form 
spores within the anin ?1 body Even in the worst cases therefore 
only vegetable forms easily destroyed by boiling can find their way 
into the milk from the body of the cow 

The lactic acid batillus always present in unboiled milk (to which 
the souring of milk is due) is easily destroyed by heat, but the 
bacillus maentevicus often found m it forms spores which are 
not destroyed by ordinary boiling and germinate when the 
milk IS kept at a motlerately warm tempciatuie producing a busk 
fermentation wheieby a large volume of gas is liberated Ihe 
fundamental idea of Soxhlet s method for steiilizing milk is to boil 
it for forty minutes m ^mall bottles holding just enough for one meal 
and closing the same with an impcivious stopper which is only rc 
moved just before use Milk so treated will keep it the oidinary room 
temperature as the spores of the /i mesentincus do not develop 
below 15 C , but if it be mlroducetl into the alimentary canal of a 
child the spoics will rapidly multiply and in such cases large quanti 
ties of gas giving rise to flatulency, will be formed and possibly 
also poisonous decomposition products of albuminoid matter To 
render milk sterile m the strict sense of the word it is necessary to 
raise it to a temperature of about 120® C for twentv minutes Undei 
these conditions the lactose decomposes into dark brown fission 
products the fat loses its emulsified condition and scparitcs out a« 
cream which cannot be made to diffuse ag un even b> shaking and 
the albuminoids aic conv erted into a form v cry iliflicult of digestion 

In shoit there is the greatest difficulty in freeing milk on a large 
sc lie from germs without at the same lime seriously piejudicing its 
fl i\ our and nutritive value Since then the destruction of the 
Ii irdy geims is so dilhcult th^ greatei care should be taken by wash 
ing tne udder hands and milk vessels to scciue extreme cleanliness 111 
the prepaiation of milk intended for infant consumption Sterili/a 
tion then becomes an eisier task the milk diawn under these con- 
ditions being very poor in spore-forming bacteria It is imperative 
that cream destined for butter making should be free from patho 
gcnic organisms Ihe organisms of cholera typhoid fever and 
tuberculosis present in butter ictam their vitality for a long time 
As butter is consumed in the raw state a trustworthy preliminarv 
tre itmcnt of the cream is in the highest degree desirable Schuppan 
has shown that it is possible to produce good butter from pasteun/ed 
or even sterilized cream and Weigmann introduced the plan of arti- 
fically souring cream by means of pure cultuies of B acxdi lactici 

Since MctchnikofTs introduction (see Lon( fvity) of the use of 
soured milk for dietetic pui poses— the lactic acid bicillus destroying 
I pathogenic bactena in the intestine — a great impetus has been giv tn 
to the multiplication of laboratory preparations containing cultures 
of the bacillus, and in recent years much benefit to health has, 
m certain cases, been derived from the discovery 

See also the ai tides Adulteration, Dairy and Dairy-farming, 
Infancy, Dietetics, J"ood and Food Preservation, in the last 
of which the picpaiation of condensed milk is described 

MILKWORT, in botany, the common name for plants of the 
genus Polygala (natural order Polygalac eae), a large genus widely 
dispersed in temperate and tropical regions and represented by 
a few species in Britain The common species, P vulgans, is 
a small wiry perennial found on heaths and in meadows through- 
out the British Isles The stems are 2 to 10 in long and bear 
narrow rather tough leaves and small, J to J in long, white, 
pink, blue, lilac or purple flowers The flowers (see figure) are 
peculiar in form and arrangement of parts, they have five free 
sepals the two inner of which (b) are large petaloid and winglike, 
forming the most conspicuous part of the flower, the petals are 
united below with the sheath of the eight stamens forming a 
tube split at the base behind, their form recalls that of the pea 
familv The name Polvgala is from the Greek much 
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and yd\a, milk, the plant being supposed to increase the yield 
of milk in cows Some specieb with showy flowers are known 
in cultivation as greenhouse, or hardy annual or perennial, herbs 
or shrubs The root of P Senega, snake-root, a North American 
species is ofiicmal Sea milkwort is the common name for 
Glaux mantima, a small succulent herb found on seashores and 
in estuaries in the British Isles, it belongs to the primrose order 
(Primulaccae) 



-/After Bei>j Schmult, from Str ishur^jci's Lihthuch der botamk^ by permission 
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MILL, JAMES (1773-1836), historian and philosopher, was 
born on the 6th of April 1773, Northwater Bridge, in tlu 
parish of Logie- Pert, Forfarshire, the son of James Mill, a shoe- 
maker His mother, Isabel Fenton, of a good family which had 
suffered from connexion with the Stuart rising of 1745, resolved 
that he should receive a first-rate cdiu ation, and sent him first 
to the parish s(hool and then to the Montrose Academy, where 
he remained till the unusual age of seventeen and a half He 
then entered the university of Edinburgh, where he distinguished 
himself as a Greek scholar In October I7g8 he was licensed 
as a preacher, but met with little success Prom 1700 to 1802, 
in addition to holding various tutorships, he occupied himself 
with historical and philosophical studies Finding little prospect 
of a c ireer in Scotland, in 1802 he went to London in company 
with Sir John Stuart, then member of parliament for Kin- 
cardineshire, and devoted himself to literary work Piom 1803 
to 1806 he was editor of an ambitious penodkal called the 
Literary Journal, which professed to give a summary view of 
all the leading departments of human knowledge During this 
time he also edited the St J antes' b Chronicle, belonging to the 
same proprietor In 1804 he wrote a pamphlet on the corn 
trade, arguing against a bounty on the exportation of grain 
In 1805 he pulDlished a translation (with notes and quotations) of 
r F Villers’s work on the Reformation, an unsp inng exposure 
of the alleged vices of the papal system In 1805 he married 
Harriet Burrow, whose mother, a widow, kept an establishment 
for lunatics in Iloxton He then took a house in Pentonvilk, 
where his eldest son, John Stuart Mill {q v ), was born in 1806 
About the end of this year he began his History of India, which 
he took twelve years to complete, instead of three or four, as 
he had expected 

In 1808 he became acquainted with Jeremy Bentham, and 
was for many years his chief companion and ally He adopted 
Bentham’s princ iples in their entirety, and determined to devote 
all his energies to bringing them before the world Between 
1806 and 1818 he wrote for the Antt- Jacobin Review, the British 
Review and the Eleitnc Review, but there is no means of 
tracing his contiibutions^ In 1808 he began to write for the 
Edtninirgh Review, to which he contribute steadily till 1813 
his first known article being “Money and Exchange’^ He 
also wrote on Spanish Amenea, China, General Miranda, the 
East India Company, and the Liberty of the Press In the 
Annual Review for 1808 two articles of his are traced — a “ Revic w 
of Fox’s History,” and an article on “ Bentham’s I^w Reforms,” 
probably his first publushed notice of Bentham In 1811 he 
co-operated with William Allen (1770-1843), Quaker and chemist, 
m penodical called the Philanthropist He contributed 
largely to every number— his pnncipal topics being Education, 
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Freedom of the Press, and Prison Discipline (under which 
he expounded Bentham’s Panopticon) He made powerful 
onslaughts on the Church in connexion with the Bell and Lan- 
caster controversy, and took a prominent part in the discussions 
which led to the foundation of Ixindon University in 1825 In 
1814 he wrote a number of artu Ics, containing an exposition of 
utilitarianism, for the supplement to the fifth edition of the 
Encyclopaedia Bntanmca, the most important being those on 
“ Jurisprudence,” “ Prisons ” and ‘ Government ” 

In 1818 the History of India was published, and obtained a 
great and immediate success It brought about a change in the 
author’s position The year following he was appointed an 
ofiicial in the India House, in the importdnt department of 
the examiner of Indian conespondc nee He gradually rose 
in rank till he was appointed, 111 1830, head of the office, 
with a salary of £1^00, raised in 1836 to £2000 His great 
work, the Elements of Political hconomy, appetied m 1821 
(3rd and levised ed 1826) 

From 1824 to 1826 Mill contnbuted to the W estmt}ii>t€r Review, 
started as the organ of his party, i number of ai tides in whuh 
he attacked the Edinburgh and Quarterly Reviews and ecclesi- 
astical establishments In 1829 appeared the Analysis of the 
Human Mind Prom 1831 to 1833 Mill was largely occupied in 
the defence of the East India Company, during the controversy 
attending the renewal of its charter he being in viituc of his 
ofiice the spokesman of the court of cliret tors Por the London 
Review, founded by Sir William Molesworth in 1834, he wrote 
a notable article entitled “ The Church and its Reform,” which 
was much too sceptical for the time, and injured the Review 
His last published book was the hragment on Mackintosh (1835) 
He died on the 23rd of June 1836 

Mill had a thorough acquaintance with Gicek and I atm 
literature, general history, political, mental and moral philosophy 
His intellcc t was logic al in the highest dc^gree, he v\as dear » nd 
precise, an enemy of loose reasoning, and quick to refute pre- 
vailing fallacies Ail his work is marked by original construe five 
thought, except 111 a few subjects, in which he confessedly 
expounded Bentham s views At a time when social subjects 
were as a rule treated empirically, he brought first principles to 
bctir at every point His greatest literary monument is the 
History of India 1 he materials for narrating the acquisition by 
England of its Indian Empire were put into shape for the first 
time, a vast body of political theory was brought to bear on the 
delineation of the Hindu civilization, and the conduct of the 
actors in the successive stages of the conquest and administra- 
tion of India was subjected to a severe criticism The work 
itself, and the author’s official connexion with India for the last 
seventeen years of his life, effected a complete change in the 
whole system of governing that country 

Mill played a great part also in English politics, and was, 
more than any other man, the founder of what was called 
“ philosophic radicalism ” His writings on government and his 
personal influence among the Liberal politicians of his time 
determined the change of view from the French Revolution 
theories of the rights of man and the absolute equality of men 
to the claiming of securities for good gcjvcrnment through a 
wide extension of the franchise Under this banner it was that 
the Reform Bill was fought and won His Elements of Political 
Economy, vvhic h was intended only as a textbook of the subject, 
shows all the authors precision and lucidity As Dr J K 
Ingram said, it has the “ charac ter of a work of art ” It 
followed up the views of Ricardo, with whom Mill was always 
on terms of intimacy Its interest is mainly historical, as an 
accurate summary of views which are now largely discarded 
Among the more important of its theses are (i) that the chief 
problem of practical reformers is to limit the increa'^e of popu- 
lation, on the assumption that capital does not naturally 
increase at the same rate as population (11 ^ 2, art 3), (2) that 
the value of a thing depends entirely on the quantity of lalxiiir 
put into It, and (3) that what is now known as the “ unearned 
increment ” of land is a proper object for taxation The work 
as a whole is a striking example of the weakness of treating 
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econoniir problems from a purely a priori standpoint by the 
deduc tivc method 

By his Analysts of the Mind and his Fragment on Mackintosh 
Mill acquired a position in the h^tory of psychology and ethics 
Ht took up the problems of mind very miuh after the fashion 
of the Scottish school as then represented by Reid, Stewart and 
Brown, but made a new start, due in part to Hartley, and still 
more to his own independent thinking He carried out the 
prmciplc of asso( lation into the anah sis of the ( omplex eniotional 
states, as the affections, the aesthetic emotions and the moral 
sentinant, all which he endeavoured to rcsolvt into pleasurable 
and painful sensations But the salient merit of the Analysis 
IS the constant endeavour after precise definition of terms and 
clear statement of doctrines The Fragment on Mackintosh is 
a severe exposure of the flimsiness and misrepresentations of 
Sir James Mackintosh’s famous Dissertation on the Progress of 
hlhical Philosophy (1830) and discusses the foundations of 
ethics from the author’s utilitarian point of view 

Bihi lOCRAPiiY — I cslie Stephen, The Lngiish Vtihtanan^ {1900) 
vol 11 and article in Diet NaU Bi< g , A Bam fames Mill 
(1882), Ct S Bower Hartley and James Mill (1881), James 
McCosh Scottish Philosophy (1885), J S Mill Autobiography 
(1873) , Th Rxbot La Psychologte anglatse (1870, Eng trans , 1873) , 
J Moile> in Fortmghtlv Review (1S82), vol xxxvii , Graham Wallas, 
The I ife of francts Place 

MILL, JOHN (c 1645-1707), English theologian, was bom 
about 1645 Shap in Westmorland entered Queen’s College, 
Oxford, as a servitor in i66i, and took his master’s degree in 
1669, m which year he spoke the ** Oratio Panegyrica ” at the 
opening of the Sheldon lan Theatre Soon afterwards he was 
chosen fellow and tutor of his college, m 1676 he became chaplain 
to the bishop of Oxford, and m 1681 he obtained the rectory of 
Bletchington, Oxfordshire, and was made chaplain to Charles II 
From 1685 till his death he was principal of St Edmund’s Hall, 
and in 1704 he was nominated by Queen Anne to a prebcndal 
stall in Canterburv H( died on the 23r<l of June 1707, just a 
fortnight after the publication of his Greek Testament 

Mill's Novum ttisiamentum giactum cum lecitombus vanantibus 
MSS exem plan urn ver^ionum cditionun SS patrum tt scrip 
forum ecclestasitcorum et in easdem notis (Oxford fol 1707) was 
undertaken by the advice and encouragement of John Fell {qv) 
his predecessor m the held of New Testament criticism, it represents 
the ialx)ui of thirty years, and is admitted to mark a great advance 
on all that had previouslv been achieved T he text indeed is that 
of R Stephanas (1550) but the notes besulcs embodying all pre 
viously existing collections of vanous readings add a vast number 
derived from his own examination of many new MSS and Oriental 
versions (the latter unfortunately he iistd only in the T itin transla- 
tions) Though the amount of mfunnition given by Mill is small 
compared with that in modern editions it is probable that no one 
person except perhaps Tiseheiidorf lias idded so much matenil 
for the work of textual criticism lie was the first to notice, though 
only incidentally the value of the concurrence of the Latin evidence 
with the Oodex Alexandnnus the only representative of an ancient 
non Western C»reek text then sufficiently known, this hint was not 
lost on Bentley (see Westa^tt and Hoit Introduction to New leUa- 
ment) Mill s various readings numlienng alxiut thirty thousand 
were attacked by Daniel Wliitby (1O38-1720) m his h xamen as 
destroying the valiilitv of the text Antony C-ollins also argued in 
the same sense though with a dittercnt object Iho latter called 
forth a reph from lientley {Fhileleuiherus lipsitnsis) In 1710 
Kuster reprinted Mill's Testament at Amsteidim with the readings 
of tweh e additional AISS 

MILL, JOHN STUART (1806 1873), English philosopher and 
economist, son of James Mill, was born on the 20th of Mav 1806 
m his father’s house in Pentonville, I ondon He was educated 
exclusively bv hb father, who was i strict disciplinirian, and 
at the age of three was taught the Greek alphabet and long lists 
of Greek words with their English equivalents By his eighth 
year he had read Aesop’s Tables, Xenophon’s Anabasis, and the 
whole of Herodotus, and was acquainted with Lunan, Diogenes, 
Laertius Isocrates and six dialogucvs of Plato (see his Auto- 
hography) He had also read a gre at deal of historv in English 
^bertson’s histones, iTume, Gibbon Robert Watson’s Philip II 
SkVf^Philtp III , Hooke’s Roman History, part of a translation 
of ^pHin’s Ancient History, Langhorne’s Plutarch, Burnet’s 
History of My Own Times, thirty volumes of the Annual Register, 
Millar s Historical Vteiv of the English Government, Mosheim’s 


Ecclesiastical History, MTrie’s Knox, and two histones of the 
Quakers A contemporary record of Mill’s studies from eight to 
thirteen is published in Bain’s sketch of his life It shows that 
the Autobiography rather understates the amount of work done 
At the age of eight he began Latin, Euclid and algebra, and 
was appointed schoolmaster to the younger children of the 
family His main reading was still history, but he went through 
all the Latin and Greek authors commonly read in the schools 
and universities, besides several that arc not commonly read h\ 
undergraduates lie was not taught to compose either in J atm 
or in Greek, and he was never an exact scholar, it was for the 
subject matter that he was rccjuired to read, and by the age of 
ten he could read Plato and Demosthenes with ease His father’s 
Historv of India was published in 1818, immediately thereafter, 
about the age of twelve, ]ohn began a thorough studv of the 
scholastic logic, at the same time reading Aristotle’s logical 
treatises in the original Jn the follow ing year he was introduc cd 
to political economy and studied Adam Smith and Ricardo with 
his father 

Not unnaturally the training which the \ounger Mill received 
has aroused amazement and criticism, and it is reasonable to 
doubt whether the material knowledge which he retained m 
the result was as valuable to him as his father imagined It is 
important, however, to note that the really important part of 
the training was the close association which it involved with the 
strenuous character and vigorous intellect of his father hrom 
his earlust days he spent much lime in his father’s study and 
habitu'^llv 'Accompanied him on his walks m North T ondon 
Much then fore of what he acquired was assimilated without 
difficulty, and the accuracy of his impicssions was tested bv hts 
subsequently drafting a resume of their conversations He thus 
learned early to grapple with difficulties and to accustom himself 
to the necessity of precision in argument and expression It 
was an inevitable result of such an tdiu alien that Mill acquired 
many of his father’s speculative opinions, and his father’s wav 
of defending them Hut he did not rea n t the impress passiv eh 
and meehanuallv ‘‘One of the irrand objects of education,” 
according to the elder Mill, “ should ht to generate a constant 
and anxious t oncern about evidence ” The dutv of collecting 
and weighing cvidtncc for himself was at everv turn impressed 
upon the bov , he was taught to accept no opinion on authority 
He w^as dcliberatdy educated as an apostk, but it was as an 
apostle of reasoned truth in human affairs, not as an apostle ot 
any system of dogmatic tenets It w is to prevent anv falling 
off from this high moral standard till it should become part of 
his being that his father kept the boy so closely with himself 
Mill expressly says that his childhood was not unhappy It 
seems unhappy only when we compare it with the normal life 
of a bov and decline to imagine its peculiar enjoyments and 
aspirations Mill complains that his father often required more 
than could be expected of him, but his tasks were not so severe 
as to prevent him from growing up a healthy and high-spirited 
boy, though he was not constitutionally robust, and his pursuits 
were so different from those of other boys of the same age 

From May 1820 till July 1821 Mill was in France in the family 
of Sir Samuel Bentham, brother of Jeremv Bentham Away 
from hib father he maintained his hibonous habits Copious 
extracts from a diary kept by him at this time are given bv 
Bam, they show how methodically he read and wrote, studied 
chemistry and botany, tackled advanced mathematical problems, 
made notes on the scenery and the people and customs of the 
country He also gamed a thorough acquaintance with the 
Fremh language On his return in 1821 he added to his work 
the study of ps> chology, and that of Roman law, which he read 
with John Austin, his father having half decided on the bar as 
the best profession open to him In 1832, however, when he had 
just completed his seventeenth year, this intention was aban- 
doned, and he entered as a clerk in the examiner’s office of 
the India House, “ with the understanding that he should be 
employed from the beginning m preparing drafts of despatches, 
and be thus trained up as a successor to those who then filled 
the highest departments of the office ” 
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Mill’s work at the India House, which was henceforth his 
livelihood, did not come before the public, hence some have 
scouted his political writings as the work of an abstract philo- 
sopher, entirely unacquainted with affairs From the first he 
was more than a clerk, and after a short apprenticeship he was 
promoted, in 1828, to the responsible position of assistant- 
examiner with a salary of £600 a year The duty of the so-called 
examiners was to examine the letters of the agents of the 
Company in India, and to draft instructions in reply The 
(hiracter of the Company’s government was almost entirely 
dependent upon their abilities as statesmen hor twenty years, 
from 1836 (when his father died) to 1856, Mill had charge of the 
Company’s relations with the native states, and in 1856 he 
became chief of the office with a salary of £2000 In the 
hundreds of despatches that he wrote in this capacitv, much, 
no doubt, was done m accoi dance with established routine, but 
few statesmen of his generation had a wider experience of the 
responsible application of the principles of government About 
this work he said little in the Autobtogiaphy, probably because 
his mam concern there was to expound the influences that 
eflected his moral and mental development 

About the time of his enteimg the India House Mill read 
Dumont’s exposition of Bentham’s doctrines in the Traite de 
Legislation^ which made a lasting impression upon him When 
he laid down the last volume, he says he had become a different 
being It gave unity to the detached and fragmentary parts 
of his knowledge and beliefs Ihe impression was confirmed 
by the study of the Inglish psychologists, as well as Condillac 
and Helvetius and in 1822-1823 he established among a few 
friends the “ Utilitarian ” Soc lelv, taking the word as he telK 
us, from Galt’s Annals of the Parish Two newspapers were 
open to him — the Travelhr, edited by a friend of Bentham’s, 
and the Morning Chronicle^ edited by his father’s friend Black 
One of his first efforts was a solid argument for freedom of 
discussion, in a senes of letters to the Chronicle k propos of the 
prosecution of Richard Carlile But he watched all piibln 
incidents with a vigilant eve, nnd seized everv passing oppor- 
tunity of exposing departures from sound princ iple in parliament 
and courts of justice Another outlet was opened up for him 
(\pril 1824) bv the starling of the Westminister Revmv, and still 
anothei in the following year in the Parliamentary History and 
Revieiv This year also he found a congenial occupation in 
editing Bentham’s Rationale of Judicial Evidence All the time, 
his mind full of public questions, he discussed eagerly with the 
many men of distinction who came to his father’s house He 
engaged m set discussions at a reading society formed at Grote’s 
house m 1825, and in Set debates at a Speculative Society formed 
in the same year 

From the Autobiography we learn that in 1826 Mill’s enthu- 
siasm was checked by a misgiving as to the value of the ends 
which he had set before him This expression was the result, 
no doubt, of hi*: strenuous training and the c omparative lac k 
of c ongcnial friendships His father was reserved, undemonstra- 
tive even to the pitch of chilling sternness, and among young 
Mill’s comrades contempt of feeling was almost a watchword 
Himself absorbed m abstract questions and projects of general 
philanthropy, he had been careless of personal attachment 
On the other hand without experience he could not have been 
prepared for the actual slowness of the reformer’s work In 
1826 he looked back to four years of eager toil What were 
the results? He had become convinced that his comrides m 
the Utilitanan Sonctv , never more than ten, had not the stiiflf 
in them ior a world-'^hakmg propaganda, the societ\ itself was 
dissolved, the Parliamentary Revmv was a failure, the West- 
minster did not pay its expenses, Bentham’s Judicial Evidence 
produced little effect on the reviewers His own reception at 
the Speculative Debating Society, where he first measured his 
stiength m public conflict, was calculated to produce self- 
distrust He found himself looked upon with curiosity as a 
precocious phenomenon, a “ made man,” an intellectual machine 
set to grind certain tunes The outcome of this period of 
depression was a broadening of his outlook on the problems 


which he had set himself to solve He now saw that regard for the 
public good was too vague an object for the satisfaction of a 
man’s affections It is a proof of the dommitmg force of his 
father’s character that it cost the younger Mill such an effort to 
shake off his stern creed about poetry and personal emotion 
Like Plato, the elder Mill would have put poets under ban as 
enemies of truth, and he subordinated private to public affc ctions, 
Landor’s maxims of “ few acejuamtances, fewer friends, no 
familiarities” had his cordid approval Ihese doctrines the 
younger Mill now felt himself forced in reason to abandon 
1 Too much in awe of his father to make him a confidant, he 
! wrestled in the gloomy solitude of his own mind He gamed 
! from the struggle a more catholic view of human happiness, 
a delight in the poetry of nature and the affections as well 
as the poetry of heroic unselfishness, a disposition to study 
more sympathetically the point of view of opponents, a more 
( ourtcous style of polemic, a hatred of sectananisrn, an ambition, 
no less noble and disinteiested, but moderated to practical 
possibilities 

In the course of the next few years he wrote comparatively 
little, but he continued his reading, and also derived much 
benefit from discussions held twice a week at Grote’s house in 
Thrcadnecdle Street Gradually also he had the satisfaction ot 
seeing the debates in the Speculative Societ> becoming famous 
enough to attraf t men with whom it was ptrofiuble for him to 
interchange opinions, among others Maurice and Tohn Sterling 
He ceased to attend the society in 182Q, but he earned away 
from It the strengthening memory of failure overcome by per- 
severing effort, and the important doclnnal conviction that a 
true system of political philosophy was ‘‘ something much more 
complex and many-sided than he had previously had any idea 
of, and that its office Wcas to supply, not a set of model institutions 
but principles from which the institutions suitable to any given 
circumstances might be deduced ” 

Ihe first sketch of Mill’s politic al philosophy appeared in a 
senes of contributions to the Examiner in the autumn of r8^o 
entitled “ Prospects in France ” He w'as in Pans soon after 
the July Revolution, and midc the acquaintance of the leading 
spirits among the voungc r men , m his disc ussion of their pro- 
posals we find the germs of many thoughts afterwards more 
fuliv developed in lus Representative Government It is from 
this time that Mill’s letters supply a connected account of his 
life (see Hugh Llliott, Letters of John "Stuart Mill, rqoi) 

The letters in the Examiner mav be taken as marking the 
close of his period of meditative scare h, and his return to hopeful 
aspiring activity It was characteristic of his nature that he 
should be stiired to such delight by the Revolution m France, 
and should labour so earnestly to make his countrymen under- 
stand with what gravity and sobriety it had been effected 
Ihcu own Reform Bill came soon after and it is again character- 
istic of Mill — at one e of his enthusiasm and of his steady deter- 
mination to do work that nobody else seemed able or willing to 
do — that wc find him in the heat of the struggle in 1831 writing 
to the Examiner a senes of letters on ” The Spirit of the Age,’ 
which drew from Carlyle the singular exclamation “ Here is a 
new mystic 1 ” How little this critKism was justified may be 
sec n from the fac t that Mill’s indue tive logic was the direct result 
of his aspirations after political stability as determined by the 
dominion of the wisest (Examiner letters) Why is it,” he 
asked, ‘‘that the multitude accept implicitly the decisions of 
the wisest, of the spec lally skilled, m physical science ” Because 
in physical science there is all but complete agreement in opinion 
“And why this agieement ? ” Because all accept the same 
methods of investigation, the same tests of truth Is it possible 
then to obtain unanimity as to the methods of arriving at con- 
clusions in social and political matters, so as to secure similar 
agreement of opinion among the specially skilled, and similar 
general respect for their authority ? The same thought appears 
in a review of Herschel’s Natural Philosophy, written about the 
same time Mill remarks that the uncertainty hanging over 
the very elements of moral and social philosophy proves that 
the means of arriving at the truth m those sciences are not vet 
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properly understood “ And whither/^ he adds, “ can mankind 
so advantageously turn, m order to learn the proper means, and 
to form their minds to tht proper habits, as to that branch of 
knowledge in which by universal acknowledgment the greatest 
number of truths have been ascertained and the greatest possible 
degree of certainty arrived at ? 

By 1831 the period of depression had passed , Mill’s enthusiesm 
for human il> had been thoroughly reawakened, and had taken 
the definite shape of an aspiration to suppK an unimpeachable 
method of scaich for conclusions in moral and social science 
No mystic ever worked with warmei zeal than Mill But his 
zeal encountered a check which baffled him foi several years, 
and which left its mark m various mconsistencies and inco- 
herences in his completed system He had been bred by his 
father m a great veneration for the syllogistic logic as an antidote i 
against (.onfused thinking He attributed to his caily discipline 
m this logic an impatience of vague language which in all likeli 
hood was really fostered m him by his study of the Platonic 
dialogues \nd of Bcntham, for he always had in himself more of 
Plato’s fertile ingenuity in canvassing the meaning of vague 
terms than the schoolman’s rigid consistency in the use of them 
Be this as it may, enthusiastic as he was for a new logic that 
might give certainty to moral and social conclusions, Mill was 
ao less resolute that the new logic should stand in no antagonism 
to the old In his Westminster review of Whately’s Lo^tc in 1828 j 
(invaluable to all students of the genesis of Mill’s logic) he 
ippears, curiously enough, as ana dent and brilliant champion 
of the syllogistic logic against highfliers such as the Sioitish 
philosophers who talk of “ superseding ” it by “ a supposed 
system of inductive logic ” His inductive logic must ‘‘ supple- 
ment and not supersede ” But for several years he searched 
in vain tor the means of concatenation 
Meantime, while recurring again and again, as was his custom, 
to this cardinal difficulty, Mill worked indefatigably in other 
directions where he saw his way clear I he working of the 
new order m France, and the personalities of the leading men, had 
a profound interest foi him, he wrote on the subject in the 
Examiner He had ceased to write for the Westminster in 1828, 
hut during the years 1832 and TS33 he contributed many essays 
to latt*s Magazine^ the Jurist, and the Monthly Repository t 
In i 33‘) Sir William Moles worth founded the London Revieiv 
with Mill as editor, it was amalgamated with the Westminster 
(as the London and Westminster Revieiv) in 1836, and Mill 
continued editor (latterly proprietor also) till i8|o Much of 
what he wrote then was subsequently incoiporatcd in his 
systematic works, some of h*s essays were reprinted in Ins fir^t 
two volumes of Dissertations and Discussions (1859) Ihe 
essays on Bentham and Colendgc constituted the first manifesto 
of the new spirit which Mill sought to breathe into Fnglish 
Radicalism But the reprinted papers give no just idea of the 
immense range of Mill’s energy at this time Ills position in the 
India Office, where alone he did work enough for most men, cut 
him of! from entenng parliament, but he laboured hard though 
ineffcc tually to infiuenc e the legislature from without by com 
bating the disposition to rest and be thankful In his Auto- 
biography he admits that the ittempt to form a Radical party 
in parliament at that time was chimerical 
It was in 1837, on reading Whew ell’s Inductive Sciences and 
re reading Hersdiel, that Mill at last saw his wav clear both to 
formulating the methods of scientific investigation and joining 
on the new logic as a supplement to the old The Logic was 
published in 1843 In 1844 appeared his Essays on Some 
Unsettled Questions in Political Economy These essays were 
worked out and written nnn> years before, and show Mill in 
lus first stage as a political economist Four out of the five 
essays are elaborate and powerful solutions of perplexing tech- 
nical problems — the distribution of the gams of international 
(ommercc, the influence of consumption on production, the 
defimtion of productive and unproductive labour, the precise 
relations between profits and wages Though Mill appears here 
purely as the disciple of Ricardo, striving after more precise 
statement, and reaching forward to further consequences, we 


can well understand in reading these essays how about the 
time when he first sketched them he began to be conscious 
of power as an original and independent thinker 

That originality and independence became more conspicuous 
when he reached his second stage as a political economist, 
strugglmg forward towards the standpoint from which his 
systematic work was written It would seem that in his fits 
of despondency one of the thoughts (hat marred lus dreams of 
human improvement was the apparently inexorable character 
of economic laws, condemning thousands of labourers to a 
cramped and miserable existence, and thousands more to semi- 
starvation From this oppressive feeling he found relief in the 
thought set forth m the opening of the second book of his 
Political Economy — that, while the conditions of production 
have the necessity of physual laws, the distribution of what is 
produced among the various classes of producers is a matter 
of human arrangement, dependent upon alteiable customs and 
institutions There can be little doubt that this thought, 
whether or not in the clear shape that it afterwards assumed, 
was the germ of all that is most distinctive in his system of 
political economy This system, which for many years sub- 
sequently was regarded as authoritative, has been subjected to 
vigorous criticism by later economists, and it is perhaps not too 
mu( h to say that it now possesses mainly an historical interest 
j Its chief importance is perhaps the stress which it laid on the 
V ital connexion whi( h must subsist between true eccnomic theory 
and the wider facts of social and national development 
While his great systematic works were in progress, Mill wrote 
very little on events 01 books of the day He turned aside for 
a few months from his Political Economy during the winter of the 
Irish famine (1846-1847) to advocate the creation of peasant- 
proprietorships as a remedy for distress and disorder in Ireland 
He found time also to write elaborate articles on French history 
1 and Greek history in the Edinburgh Review t\propos of Michelet, 
Guizot and Grole, besides some less elaborate essays 
Tlie Political Economy was published m 1848 Mill could now 
feel that his main work was accomplished, he remained, however, 
on the alert foi opportunities of useful influence, and pressed 
on with hardly diminished enthusiasm in his search for useful 
truth Among other things, he made a more thorough study 
ul socialist writers, with the result that, though he was not 
converted to any of their schemes as being immediately practic- 
able, he liegan to look upon some more equal distribution of the 
produce of labour as a practicability of the remote future, and 
to dwell upon the prospect of such changes in human character 
as might render a stable society possible without the institution 
of private pioperty Ihis he has called his third stage as a 
political cconcmiist, and he says that he was helped towards it 
by the lady, Mrs laylor,^ who became his wife in 1851 It is 
generally supposed that he writes with a lover’s extravagance 
about tins lady’s powers when he c om pares her with Shelley and 
Carlyle But a little reflection will show that he wrote with his 
usual accuracy and sobriety when he described her influence on 
him He expressly says that he owed none of his technical 
doctrine to her, that she influenced only his ideals of life for the 
individual and for society, the only work perhaps which was 
directly inspired by her is the essay on the enfranchisement of 
women {Dissertations, vol 11 ) It is obvious from what he says 
that his inner life became very different after he threw off his 
father’s authority This new inner life was strengthened and 
enlarged by Mrs Taylor 

During the seven years of his married life Mill published less 
than m any other period of his career, but four of his most 
^ Mrs Taylor (Harriet Haidy) was the wife of John Taylor, a 
wholesale druggist in the city of London She was a confirmed 
invalid, and lived in the country, where Mill visited her regularly 
for twenty years, with the full consent of her husband, a man 
of hmitecl mental powers but of high character and unselfish- 
ness MilTs fnendsnip with Mrs Taylor and their marriage m 
1851 involved a break with his family (apparently due to his 
resentment at a fancied slight, not to any bitterness on their 
part) and his practical disappearance from society (On these 
points see Mary Taylor, Mrs Mill's grand-daughter, in Elliott's 
edition of the Letters ) 
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closely reasoned and characteristic works, the liberty, the 
TJitlitanamsm, the Thoughts on Parliamentary Reform, and the 
Subjection of Women, besides his posthumously published essays 
on Nature and on the Utility of Religion, were thought out and 
partly written in collalwation with his wife In 1856 he became 
head of the examiner’s office in the India House, and for two 
years, till the dissolution of the Company in 18 <58, his official 
work, never a light task, kept him fully occupied It fell to 
him as head of the office to write the defence of the Company’s 
government of India when the transfer of its powers was pro 
posed Mill was earnestly opposed to the transfer, and the 
documents in which he substantiated the proud boast for the 
Company that “ few governments, even under far more favour- 
able circumstances, have attempted so much for the good of 
their subjects or carried so many of their attempts to a 
benefic lal issue,” and exposed the defects of the proposed new 
government, are models of trenchant and dignified pleading 
On the dissolution of the Company Mill was oflered a ^ in 
the new council, but declined, and retired with a pension of 
£1500 His retirement from official work was followed almost 
immediately by his wife’s death at Avignon, whither they had 
come m the c ourse of a tour So great was the shock that for 
the rest of his life he spent most of his time at a villa at St V6ran, 
near Avignon, returning to his Blackhcath residence only for a 
short penod m each year lie sought relief in active literai> 
occupation, in politics, sociob^y and psycholog\' He pub- 
lished, with a touching dedication to his wife, the treatise on 
liberty, which they had wrought out together lie then turned 
to politics, and published, in view of the impending Reform Bill, 
i pimphlet on p^rllamentary rcfoim The chief feature m this 
was an idea concerning which he and Mrs Mill often delibeiatcd 
--the necessity of providing checks igainst uneducated demci- 
craev Ills suggestion of a pluialitv of votes, pioportioned to 
the elec tor’s degree of education, was avowedly put lorward onl> 
is an ideal he admitted that no authentic test of education 
could loi the present be found An anonvmous Conservative 
caught at the scheme in another pamphlet, proposing income 
as a test Soon aftei Mill suppoitcd in Trailer's, still with the 
same object, Haie s scheme for the representation of minorities 
In the autumn ot the same ycai he turned to psvc hoIog\% 
reviewing Bain s works in the Edinburgh Revmv In his Repre- 
isenialive Government (i860) he systematized opinions alread) 
put forward in man\ casual articles and essays Ills Utili- 
tarianism (published in Fraser's in 1861) was a closely-reasoned 
systematic attempt to answer objections to his ethical theory 
and remove misconceptions of it He was especially anxious 
to make it clear that he included in utility ” the pleasures of 
the imagination and the gratification of the higher emotions, 
and to show how powerfully the good of mankind as a motive 
appealed to the imagination His next treatise, The Subjection 
of Women, was not published till 1869 ^ His Examination of 
Hamilton* s Philosophy, paiblished in 1865, had engaged a large 
share of his time for three years before 
While mainly occupied in those years with philosophical 
studies. Mill did not remit his interest m current politics He 
supported the North in the American crisis of 1862, using all his 
strength to explain what has since been universally recognized 
as the issue really at stake in the struggle, the alxilition of slavery 
It was characteristic of the closeness with which he watched 
current events, and of his zeal m the cause of “ lucidity, ’ that 
when the Reader, an organ of science and unpartisan opinion, 
fell into difficulties in 1865 Mill joined with some distinguished 
men of science and letters in an effort to keep it afloat He 
supplied part of the money for carrying it on, contributed several 
articles, and assisted the editor, Fraser Rae, with his advice 
The effort was vain, though such men as Herbert Spencer, 

^ He was one of the founders with Mrs P A Taylor Miss Emily 
Davies and others of the first women s suffr ige society which 
developed into the National Union of Women s Suffrage Societies 
and his writmgc are still the most important theoretical statement 
of the case for women's suffrage He presented to Parliament the 
first petition on the subject (see further Blackburn, Women's Suffrage 
Record) 


Huxley, Tyndall, Caimes Mark Patti son, F Harrison, Sir 
Fredei ick Pollock and Lockver were among the contributors. 

In 1865 he agreed to stand as parliamentary candidate foi 
Westminster, on conditions strictly in accordance with his 
principles He would not canvass, nor pay agents to canvass 
for him, nor would he engage to attend to the local business of 
the constituency He was with difficulty persuaded even to 
address a meeting of the electors 1 he story of this remarkable 
election has been told by James Beal, one of the most active 
supporters of Mill’s candidature In parliament he adhered to 
his life-long principle of doing only work that needed to be done, 
and that nolx)dy else seemecl equally able or willing to do It 
may have been a consciousness of this fact which prompted a 
remark, made by the Speaker, that Mill’s presence in parhament 
elevated the tone of debate The impression made by him in 
parliament is in some danger of being forgotten, because he was 
not instrumental in carrying any great measure that might serve 
as an abiding memorial But, although his first speech on the 
bill for the prevention of cattle diseases excited the opposition 
of country members, and a subsequent speech against the 
suspension of the Habeas Corpus Act m Ireland was ver) 
unfavourably received, Mill thoroughly succeeded m gaming 
the ear of the house 1 he only speech made by him during his 
three years m parliament that was listened to with impatience 
was, (uriously enough, his speech in favour of counteracting 
democracy by providing for the representation of minorities 
His attack on the conduit of Governor Eyre in Jamaica (qv ) 
was listened to, but with repugnance by the majority, although 
his action in this matter in and out of parliament was far 
from being ineffectual He took an active part in the debates 
on Disraeli’s Reform Bill (moving an amendment to omit the 
word ‘ man and mseiL “ person ’), and helped to extort from 
the government several useful modifications of the Bill for the 
Preventmn of Corrupt Practices Ihe reform of land teniiie in 
Ireland, the representation of women, the reduction of the 
national debt, the r(fc;rm of I ondon government, the abrogation 
of the Declaration of Pans, were among the tbpics on which he 
spoke with marked effect He took occasion more than once 
to eiifcmc what he had often advocated in writing, England’s 
duty to intervene in foreign politics in support of the cause of 
freedom As a speaker Mill was somewhat hesitating, pausing 
occasionally as if to recover the thread of his argument, but he 
showed great rcadmess m extemporaneous debate Viewed as 
a candidate for ministerial offic e, he might be regarded as a failure 
in parhament, but there can be no doubt that his career then 
greatly exteneJed his influence 

Mills subscription to the election expenses of Bradlaugh, and 
his attitude towards Governor Eyre, art generally regarded as 
the main causes of his defeat in the general election of 1868 
But, as he suggests himself, his studied advocacy of unfamiliar 
projects of reform had made him unpopular with moderate 
Liberals ” He retired with a sense of relief to his cottage and 
his literary life at Avognon His parliamentary duties and the 
quantity of correspondence brought upon him by increased 
publicity had absorbed nearly the whole of his time The sc antv 
leisure of his first recess had been devoted to writing his St 
\ndrcws rectorial addicss on higher education and to answering 
attacks on his criticism of Hamilton , of the sec ond, to annotating 
m conjunction with Bain and Findlater, his father’s Uialysts 
of the Mind Now he looked forward to a literary life, and his 
letters show how muc h he enjoyed the change His little cottage 
was filled with books and newspapers, the beautiful x^ountiy 
round it furnished him with a variety of walks, he read, wrote, 
discussed, walked, botanized He was extremely fond of music, 
and was hijnself a fair pianist His step-daughter. Miss Tavlor 
(d January 1907), was his constant companion after his wife’s 
death Helen,” he wrote to W T 1 horn ton, an old colleague 
in the India House, “ has carried out her long-cherishcd scheme 
(about which she tells me she consulted you) of a * vibratory ’ 
for me, and has made a pleasant covered walk, some 30 ft long, 
where I can vibrate in cold or rainy weather The terrace, you 
must know, as it goes round two sides of the house, has got itself 

xviir 15 a 
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dubbed the ^ scmi-circumgyratory * In addition to thus, Helen 
has built me a herbarium, a little room fitted up with closets 
for my plants, shelves for my botanical books, and a great 
table whereon to manipulate them all Thus, you see, with my 
herbarium, my vibratory, and my semi-circumgyratory, I am 
in clover, and you may imagine with what scorn I think of the 
House of Commons, which, comfortable ( lub as it is said to be, 
i ould offer me none of these comforts, or, more perfectlv speak- 
ing, these necessaries of life ” Mill was an enthusiastic botanist 
all his life long, and a frequent contributor of notes and short 
papers to the Phytologist One of the things that he looked 
forward to during his last journey to Avignon was seeing the 
spring flowers and completing a flora of the locality His 
delight in scenery frequently appears in letters written to his 
friends during his summer and autumn tours 

Yet he did not relax his laborious habits nor his ardent out- 
look on human affairs The essays in the fourth volume of his 
Dissertations— on endowments, on land, on labour, on meta- 
physical and psychological questions — were written for the 
Fortnightly Revteiv at intervals after his short parliamentary 
career One of his first tasks was to send his treatise on the 
Subjection of Women (written i86i, published 1869, many edi- 
tions) through the press The essay on Theism was written 
soon after The last public work in which he engaged was the 
starting of the Land Tenure Reform Association The inter 
ception by the state of the unearned increment, and the promo- 
tion of co-operative agriculture, were the most striking features 
in his programme He wrote in the Examiner and made a public 
speech in favour of the asscxiation a few months before his 
death The secret of the ardour with which he took up this 
question probably was his conviction that a great struggle was 
impending in Fiirope between labour and capital He regarded 
his project as i timely compromise 

Mill died at Avignon on the 8th of May 1875 ^ 

of extreme simplicity in his method of life Though occasionally 
irritable m speech, in his written polemics he was remarkable 
for courtesy to opponents and a capac ity to understand their 
point of view Ills references to his friends were always generous, 
and he was always ready to assist those whose work needed help 
hor examole, he desired to guarantee the cost of the first books 
of Bam and Herbert Spencer A statue in bronze was placed 
on the lhame» Embankment, and there is a good portrait by 
Watts (a copy of which, by Watts himself was hung in the 
National Gallery) 

The influence which Mill s works exercised upon contemporaiy 
Fnglish thought can scarcely be c^vcr-estimated His own wntings 
ancl those of his successors (c T T Cannes and Alexander Bain) 
practically held the licld during tne third ()uai ter of the 19th century 
ind even later In philosophy hi chief work was to systematize 
and exp^mnd the utilitarianism of his fither and Bcntham (sec 
IJxn itakianism) He m ly in tact lx; reg irdeel as the final exponent 
of that empirical school of philosophy which owed its impulse to 
john Locke and is gcnei illy spoken of as being typically English 
Its fundamental characteristic is the emphasis laid upon hum in 
reason 1 e upon the duty incumlMiit upon all thinkers to investigate 
for themselves rather than to accept the authority of others Know- 
ledge must be based ujxin experience In reasseiting and iinphfying 
the empirical conclusions of nis predecessors especially in the sphere 
of ethics Mill s chief function was the introduction of the humanist 
element This w as div , no doubt, to his revulsion from the sternness 
of his upbringing and the jxjiiod of stress through which he passed 
in early manhood but also to the sympathetic and emotion il quali 
lies which manifested themselves m his early manhood Wc have 
seen for example that he was le<l to investigate the subject of logic 
l)ecaust he found in attempting to adv ance his humanitarian schemes 
in politics an absence of that fundamental agreement which he recog 
nized as the basis of sci^ntihc advance Both his logical and his 
metaphysical studies were thus undertaken as the pre requisites of 
a practic il theory of human development Though he liehevi d that 
the lower classes were not yet ripe for socialism with the principles 
of which he (unhke James Mill md Hentham) was in general agree 
ment his whole life was devoted to the amelior ition of the conditions 
of the working classes This fact no d(mbt should be taken into 
account in any detailed criticism of the philosophic work , it was taken 
up not as an end but as anciltar> to a social and ethical system 
Reference to the articles on Logic Mi taphystcs dtc will show 
that subsequent criticism however much it has owed by way of 
‘'timulus to Mill s strenuous rationalism has been ai)le to pomt to 
I uich that is inconsistent inadequate and c\ cn superhcial in his 


wntings Two main intellectual movements from widely different 
standpoints have combined to dimmish his influence On the one 
hand there has arisen a school of thinkers of the type of Ihomas Hill 
Green, who have brought to bear on his metaphysical views the 
ideaUsm of modem German thinkers On the other hand are the 
evolutionists, who h ive substituted for the utilitarian ideal of the 

greatest happiness ' those of race preservation ' and the ‘ sur- 
vival of the fittest ' (see Tthics fin , Splncer) In the sphere 
of psychology, likewise — eg in connexion with Mill's doctrine of 
Association of Ideas {q v ) and the phrase Mental C hernistry," by 
which he sought to meet the problems which Assoc lationism left 
unsolved — modern criticism and the experimental methods of the 
psycho physiological school have set up wholly new criteria, 
with a new terminology and different fields of investigation (sec 
Psychology) 

A similar fate has befallen Mills economic theories ihe title 
of his work, Prtrtcibles of Political hconomy, with some of their 
4 ppitcatton^ to Social Philosophy, though open to eriticisin, indicated 
a less narrow and formal conception of the field of the science thin 
had been common amongst his predecessors He aimed in fact 
at producing a work which might replace in ordinary use the Wealth 
of Nations, which m his opinion was ' in many parts obsolete and 
in all imperfect Adam Smith had invariably associated the 
general principles of the subject with their applications, and in 
treating those applications had perpttually appealed to other and 
often far laiger considerations than pure political economy affords 
\nd in the same spirit Mill desired, whilst mcoiporatmg all the 
It suits irnved at in the special science by Smith's succtssors, to 
exhibit puitly economic j)lu nomcna in rtlation to the most advancetl 
conceptions of his own time in the general philosophy of society, 
as Smith had done in reference to the philosophy of his century 
Ihis design he certainly failtd to realize His book is very far 
indeed from being a modem \tlani Smith " It is in idinirably 
lucid, and even elegant, exposition of the Rinrdian economics the 
Malthusian thcoiy being of course incorjwrateel with these, but 
notwithstanding the introduction of many minor novcltu s, it is 
in its scientific substance little or nothing more 

With respect to economic method he shifted his position, yet to 
the end occupied unceitain ground In the fifth of his early essays 
h( asscited that the method a pnori is the only mode of investiga 
lion in the social sciences, and that the method a posteiiori is 
altogether inefficacious in those sciences as a means of arriving il 
any eonsidtrable Ixxly of valuable truth ' When he wrote his 
Logic he had leaintil fioni Comte that the a j)Obt(riori imthod — 
m the form which he chose to eall inverse (hduction — was tht 
only mode of ainving it truth in general sociology and his ad- 
mission of this at once renders the essay obsolete But, unwilling 
to relinquish the a prion nnthod of his youth, he tiies to t‘stabh>li 
a ehstmction of two soils of economic inquiry, one of which, though 
not the othci, Ccin be handled by thit method Sometimes he 
spe-aks of politic il economy as a department ‘eaived out of llu 
general lx)dy ol the science of society ' whilst on th( other hind 
the title of his systematic work implies a doubt whether political 
economy is a put of social phlloso])h^ it all, ind not rather 
a stuely piepai itoiy ind auxiliary to it Ihus, on the logical is 
well as the dogmatic side, he hilts between two opinions Not 
withstanding his misgivings ind even disci iimers, he vet remunrd 
as to method a member ot the old school, and ncvci jiissod into 
the new “ historical school 

BiULioe KAPHY — Works System of Logic (z vols , 18 oth ed , 
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{2 voP , 18^8 many cd , especially ed by W J \shlcy, 1909) 
On Liberty (1859, ed Courtney, 1892 W B Columbine iqc)^ 
with introd Prmgle-Pattison, 1910), thoughts on Parliamentary 
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ed 1908) Inaugural Address at the University of Andreus (i8t)7) 
England and Ireland (18(18), Subjection of Women (1869, ckI with 
introd by Stanton ( oit, 190O), Chapters and Speeches on the Irish 
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been translated into (jcrraan, and there is a trcrman edition by 
Ih Cxomperz (12 vols, 1873-1880) A convenient edition in the 
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Biographical and Critical — Many of Mill s letters are published 
in Mrs Grote's life of her husband, m Duncan’s Life of Herbert 
Shencer, in the Memories of Caroline Fox, and m Kingsley s letters 
Tnerc arc also editions of the correspondence witli Gustave d'l ichtal 
and Comte (specially tliat of L6vy Bruhl, 1899) By far the most 
illuminating collectioms that of Hugh Elliott, letters of John Stuart 
Mill (2 vols , 1910), which contains letters to John Sterling, Carlyle, 
E Lytton Bulwer (lorci Lytton), John Afistin, Alex Bun, and 
many leading French and German writers and jiohticians Thc^e 
letters aic essential to an understanding of Mill's life and thought 
Besides the Autobiopraphy and many references in the wntings of 
Mills friends {eg VKx Bains iutobiography 1904), sec furthtr 
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A Bam, John Stuavt Mill, a Pn^onal Criticism (ihS2) Fox Bouino, 
Life of f b Mill (1673), John (Viscount) Morlcy, Miscellanies 
(1877), 11 239-327, J E Cairncs, / 6 Mill (1873), on economic 
theories, W L Couitncy, Metaphysics of J S Mill (1879) and 
Life (i88q) Douglas, John Stuart Milly a Studv of his Philosophy 
(1895), ethics of J b Mill (1897), Albce, Hist of Png Utili- 
tarianism (1902), bii Leslie Stephen, The English Utilitarians 
(1900), J MacCunn, Six Radical Ihinkers (1907) Fred Harrison 
Tennyson, Ruskin, Mill (1899), John Watson, Comte, Mill and 
spencer (1895), T Whittakci, Comte and Mill (1905), Charles 
Douglas^ J S Milly a Study of his Philosophy (1895), J Kickaby, 
Free Will and Tour English Philosophers (1906) J M Robertson, 
Modern Humanists (iSgi) , D G Ritchie, of State Inter- 

ference (1891), W Grahairt, English Political Philosophy from Hobbes 
to Maine (1899) There «uc also a number of valuable French 
ind German ciitieisms, eg lame, Positivisme anglais, dtude sut 
Stuart Mill (Pans, 18O4), h A Lange, Mills Ansuhten uber die 
soztalc Trage (Duisbuig, 18O6), LitM, i Comte et Stuart Mill 
(3rd cd , Pans, 1877), Cdi\\XG\, Philosophte de Stuart Mill (Pans, 
1885), Gonyerz, John S Mill, cm Nachruf (Vienna, 1889), S 
Sanger, J S Mill, sein Liben und Lehenswerk (Stuttgart, 1901) 

S iiecher, Lrkenntnistheoretisihe U nter sue hung en *.u Stuart Mills 
Theone der hausalUdt (190b), L M Kantzer, La Religion de J S 
Mill (1906) See also histones of modern philosophy 

Ste further Locic (Histoiical Sketch) , Psycholocy, AssocI\TIO^ 
or lin \s (W M , J M M ) 

MILL (O Fng mylen, later myhi, or miln, adapted from tlic 
Latcl^t moltua, cf Fr moulm, from Lat mola, a mill, moleie 
to gimd, from the same root, is driutd “ meal , the word 
appears in other Teutonic hngu igcs, cf Du molen, Gei muhle), 
the term given to the apparatus or machinery used m the gimd- 
jng of corn into flour, and hence applied to similnr mechan- 
ical devices for grinding, crushing to powder, or pulping other 
substances, e g ccjffee-rnill, powder-mill Mill ’ w is first used 
of the building containing the apparatus, fuquentlv with a woid 
attached descriptive of the motive power, eg w'lnd-mill, water- 
mill, &e It was not the eaily woid u^ed of the actu il grinding 
mechanism Ihe old hand-mill w^as known as a ** ejuern, ’ a 
w^ord which appears m this sense in many Indo-Euiopean 
languages, the ultimate loot is gat-, to grind Quern (see 
Flour) is only remoteh connected with ‘‘churn 
word IS also applied to many mcchtnical devices by which raw 
materuil is transformed into a c onclition ready for use 01 into a 
stage prepaiatorv to other processes, eg saw-mill, rolling mill, 
tkc , or still more widely to buildings containing machmei v lued 
m manufactures, eg eotton-mill In mining it is applied to 
various machines used in breaking ind crushing the ore (sec 
Orf-Drlssing) 

In the engineering industries milling machines constitute a 
verv important c lass of machine tools, the characteristic of which 
IS that rotary cutters are employed for shaping the metal (see 
Tools) In coins the “ nulling is the seriated edge, called 
“ crcnnelmg’’ by John Evelvn (Discourse on Medals, 1697, 
p 225), which IS formed on them to pic\ent clipping and 
filing Coins made by the o\d process of hammering were apt 
to have irregular edges w^hich invited mutilation, but the 
introduction of the screw press, which came to be known as a 
mill (cf W Lowndes, Amend tn Silver Coinage, 1695, p 93), 
permitted the production of a regular edge with serrations, 
which m consequence were tcrmcc’ milling This machitie also 
enabled legends to be impressed round the edges of coins, such 
as the Decus et tutanun suggested by Evelvn (see W J 
Hocking, Catalogue of the Coins, &c , tn the Museum of the Royal 
Mint, 1906) It w^as invented about the middle of the i6th 
century, and has generally been attributed to Guvot Brucher 
(d succeeded it the Pans mint by his brother 

Antoine Introduced into England by one F^oye Mestrel in 
1561, it w^as used for twelve vears, and was then abandoned 
owing to the opposition of the mint offle lals to Mestrel, who was 
executed for counterfeiting and striking monev outside the 
precincts of the Tower of London, but it was again introduced 
by one Peter Blondeau in 1662, when it pernlancntly superseded 
hammering In the United States of America the term “ milling 
or ‘‘ millecl’’ is applied to the raised edge on the face of the coin, 
thij IS known m the British mint as “ marking (see Mint) 

MILLAIS, SIR JOHN EVERETT (1829-1S96), English painter, 
was born M Southampton on the 8ih of Jun^ 1^29, the son of 


John William Millais, who belonged to an c^kl Norman familv 
settled in Jersey for manv generations and Emily Mary, fiee 
Evamy, the wulow of a Mr Hodgkmson After his birth the 
family returned to Jersey, where the bov soon began to sketch 
At the age of eight he drew his maternal grandfather He went 
to school for a short time, but showed no inclination for study, 
and was afterwards educated entirely by Ins mother In 1835 
the family removed to Dinan in Biittany, where he sketched the 
French officers, to their great amusement, and in 1837, on thg 
family s return to Jersev, he was taught driwing by a Mr Bissel 
In 1838 he came to London, and on the strong recommendation 
of Sir Martin Archer Shec, P R A , his future was decided . lie 
was sent at once to Sass\ school, and (ntcred the Academy 
schools m 1840 lie won a sil\ cr medal from the Society of Arts 
m 1839, and earned off all the prizes at the Royal Academy 
He was popular amongst the students, and was ( ailed “ the 
child,” because he wore his boyish costume till long after the 
usual age In 1840 and the immediatclv succeeding Ncars he 
m«\dc the acquaintance of Wordsworth and other interesting 
and useful people He was at this time painting small pictures, 
&c , for a (dealer named Thomas, and defraying a great part of 
the household expenses m Gow^er Street, where his family lived 
In 1846 lie exhibited “ Pizarro seizing tlie Inca of Peru ” at the 
Roy il Academ3, and in t 8|7 “ Elgiva seized by the Soldiers of 
Odo ” In the latter year he competed unsuccessfully at the 
exhibition of dc'^igns for the decoration of the Houses of Parlia- 
ment, sending a \er3 large pictuic of “The Widow’s Mite,” 
which was afterwards cut up Tn the beginning of 1848 he and 
W Holman Hunt, dissatisfied with the theoiy and practice of 
British art, which had sunk to its lowest ^nd most conventional 
level, initiated what is known as the Pre-Raphaelite movement 
and were joined bv Dante Gabriel Rossetti, and iftcrwards bv 
five others, altogether forming the Pre R iphaclitc Brotherhood 
Rossetti was then engaged, unejer the technic il guidance of Hunt, 
upon his pu lure of “ The Girlhood of Mary Virgin ” which with 
Hunt’s “ Light of the World ’ and Millais s “ ( bust m the House 
of Ills Parents,” forms what has been called the trilogy of Pre- 
Raphaelite art \cc circling to Mill us the Fre-Raphaclites had 
but one idea — “ to present on canvas what they saw in Nature ” 
Millais’s first pictuie on his nc\/ principles was a banquet scene 
from Keats’s “ Isabella ” (1849), and contains all the < haracter 
istics of Pre-Raphaelite work, including minute imitation of 
nature down to the smallest detail, ind the study of all persons 
and ob]ects directly from the originils The tale was told with 
dramitic force, and tlie expression of the heads was e\e client 
His next important pu ture, C hrist in the House of His Parents, ’ 
or “The Carpenter’s Shop” (18550), represented a supposed 
incident m the childhood of our Lord treated in a simplv reilistic 
manner, and drew down upon him a stoim of abuse from nearly 
all cjuaiters, religious and aitistic The rest of his more strictly 
Pro Raphaelitc pictures— “ Ihc^ Return of the Doye to the Ark,” 
“ Ihe Woodman’s Daughter” and the “Manana” of 1851, 
“ The Huguenot ” and “ Ophelia ” of 1852, “ The Prosenbed 
Royalist ” and “ Ihe Order of Release ” of t8s 3 — with less 
opposition, and established his reputation with the public 
Indeed, this may be said to have been accomplished by the 
“ Huguenot ” and “ Ophelia,” the refined sc ntiment and exquisite 
( xecution of which appealed to nearly all who were unprejudiced 
1 he public were also greatly influenc ed b\ the splendid c hampic3n 
ship of Ruskin, who, in letters to The Times and in a pamphlet 
called “ Pre-Raphaclitism,” enthusiastically espoused the cause 
of the Brotherhood Tn i8«5t Millais, who had refused to read 
Modern Painters, where the supposed prim ipics of the Brother- 
hood were first recommended, became acquainted with Ruskin, 
and in 1853 went to Sc otland with him and Mrs Ruskin, the latter 
of whom sat for the woman m Ihe Order of Release ” He 
made several designs for Ruskin, and painted his portrait In 
1855 Millais exhibited “ The Rescue, ’ a scene from a fire, which 
drew great attention, from the frantic expression of the mother 
and the brilliant painting of the glare In the Pans Fxhibition 
of this year he was represented bv “The Order of Release,” 

“ Ophelia ” and “ The Re turn of the Dove ” 1 his was also the 
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year of his marriage with Mrs Ruskm (Euphemia Chalmers, 
daughter of Mr George Gray of Bowerswell, Perth), who had 
obtained a decree of the nullity of her previous marriage The 
newly-wedded couple went to live at Aimat Lodge, near Bowers- 
well, where Autumn Leaves,’’ described bv Ruskm as “ the 
first instance of a perfect twilight,” was painted This and 
Peace Concluded” were singled out for special praise bv 
Ruskm m his notes on the Academy Exhibition of 1856, which 
contained, with other works by Millais the picture of ‘‘ A Blind 
Girl,” with a beautiful background of Ttklesham and its common 
The principal pictures of 1857 were “ Sir Isumbras at the hord ” 
ancl Ihe Escape of a Heretic ” both of which were violentlv 
attacked b> Ruskm, who was kinder to the Apple-blossoms ” 
and Vale of Rest ” of 18 so extolling the power of their pamtmg, 
but still insisting on the degeneracy of the artist Ihe Blac k 
Brunswicker ” of i86o was m motive vcr\ like the “ Huguenot,” 
but It was less refined in expression, and a great deal broader in 
execution, and may be said to mark the end of the period of 
transition from his minute Pre-Raphaelite manner to the masterly 
freedom of his mature style From i860 to 1869 the invention 
of Millais was much employed in illustration, espec lally of Trol- 
lope’s novels, beginning with Franiley Parsonage m the C otnhtll 
Magazine He made altogether eighty-seven drawings for 
Trollope, and was the cleverest and one of the most prolific of 
the book illustrators of the ’sixties He contributed to Moron’s 
illustrateci edition of Tenn\son's Poems^ and made occasional 
drawings for Once a Ik the Illustrated London News, Good 
Words and other periodicals and books In 1863 he was elected 
a Royal Academician The most important pictures of this and 
the next few years were “ 1 he Eve of St Agnes remarkable for 
the painting of moonlight, “Romans lei\ing Britain ” (i86s), 
“ Jephthali ” (1867) “ Rosalind and Ulia ” (1868), “ A blood, ’ 
and “ Ihe Bovhood of Raleigh ”(1870) All thcbC vc ere executed 
in a verv broad and masterly manner Tn numN of his pictures 
of this period such as “ The Boyhood of Raleigh, ’ his children 
were hi!> models, and formed the subject of many more, like 
“My hirst Sermon,” “My Second Sermon,’ “Sleeping,” 
“Awake,” “Sisters,” “ Ihe First Minuet,” and “ Ihe Wolfs 
Den ” He now painted many single figures with more or less 
sentiment, like “Stella’ “Vanessa,” and “The Gambler’s 
Wife ” with occasionally a more important composition, like 
* Piignms to St Paul’s,” and “ Victory, O Lord ’ (exhibited 
1871), rcpiesenting Aaron and Hur holding up Moses’ hands 
(Exod xvu 12) With it was exhibited the first and most 
popular of his pure landscapes, called “ Chill Oc tober,” which 
was followed at intervals by several others remarkable for literal 
truth to nature and fine execution lhe\ were all from Perth- 
shire, where he generally spent the autumn, and included 
“ Scotch Firs ” and “ Winter buel ” (painted in 1874), “ Over 
the Hills and bar Away,” and “The bringe of the Moor” 
(1875'' “The Sound of Man) Waters” (1876) A later 
series was painted in the neighbourhood of Murtlily, a village 
m the parish of Little Dunkeld, Perthshire, where he rented a 
house and shooting from 1881 to 1891 It was to painting 
nature xnd the world around hun that he principally devoted 
himself for the last twenty-five years of his life, abandoning 
imaginative or didiu tic themes To tins penod belong a number 
of pictures of cluldren, with fancy titles, like “ Cherry Ripe,” 
“ Little Miss Muflet,” “ Bubbles,” and others well known by 
reproductions in black and white and in colour for the illustrated 
papers, and also some charming studies of girlhood, like 
“ Sweetest eyes were ever seen,” and “ C mderella ’’ Amongst 
his more serious pictures were “ The Princes m the Tower ” 
(1878), “The Princess Elizabeth” (1879), two pictures from 
Scott — “ Etfie Deans” and “ Ihe Master of Ravenswood ” — 
painted for Messrs Agnew m 1877 and 1878, and “ The North- 
West Passage,” sometimes regarded as his masterpiece, repre- 
an old manner (pamt^ from Edward John frelawney, 
friend of Bvron) listening to some tale of Arctic exploration 
m a room overlooking the sea and strewn with charts “ A 
Yeotnaa of the Guard ” (1877) was perhaps his most splendid 
piece of colour, and \s as greatly admired at the Pans Exhibition 


of 1878, where it was sent with “ Chill October ” and three others 
of his pictures But perhaps the works of his later years by 
which he will be most remembered are his portraits— especially 
his three portraits of Gladstone (1879, 1885 and 1890), and those 
of John Bright, of Lord lennyson, and of Lord Beaconsfield, 
which was left unfinished at his death He also pamted the 
marquess of Salisbury^, Lord Rosebery, the dukes of De^ onshirc 
and Argyll, Cardinal Newman, Thomas Carlyle, Sir James Page t, 
Sir Henry Irving, George Grote, 1 ord Chief Justice Russell, 
J C Hook, R A , and himself (Uffizi Gallery, Florence) He 
drew Charles Dickens after his death Amongst his finer 
portraits of women were those of Mrs Bischoffsheim, the duchess 
of Westminster, Lady Campbell and Mrs Jopling 

No very serious interruption of his usual life as a prosperous 
English gentleman occ urred in these years, except the death of his 
second son, George, m 1878 In 1875 went to Holland, one 
of his few visits to the Continent In 1879 l^ft Cromwell 
Place for a house at Palace Gate, Kensington, which he built, 
and where he died In 1885 he was created a baronet, on the 
suggestion of Mr Gladstone In 1892 his health began to break 
do^vm After a bad attack of influenza he was troubled with a 
swellmg m his throat, which proved to be due to cancer He 
suffered much from depression, but worked when he could, and 
derived much pleasure in painting several pictures, including 
“ St Stephen, ’ “ A Disciple,” “ Speak * Speak • ” (which was 
bought out of the C hantrey Bc(|uesl), and “ Ihe Forerunner 
lus last exhibited subject-picture His finely characterized 
portraits of Mr John Hare, the ac tor and Sir Ric hard Quain 
belong also to his last years In 1895, consequence of the 
illness of Lord (then Sir Frederick) Leighton, he was called upon 
to preside at the annual banquet of the Royal Academy, and on 
the death of Lord Leighton he was elected to the presidential 
chair He died on the 13th of August 1896, and was buried in St 
Paul’s Cathedral The Winter Exhibition of the Royal Ac ademy 
in 1898 was devoted to his works Ihe list of his honours at 
home and abroad is a long one Millais was one of the greatest 
pamters of his tunc, and did more than any other to infuse a new 
and healthy life into British art He had not the imagination 
of an idealist, but he could paint what he saw with a force which 
has seldom been excelled As a man he was manly, frank and 
genial, devoted to his ai t and his family, and very fond of sport, 
espec lally hunting, fishing and shooting He was greatly loved 
by a verv large circle of fi lends He was singularly handsome, 
and had a fine presence Ihe National Gallery of British Art 
possesses many of his finest works He is also represented in 
the National Gallery, in the National Portrait Gallery, the 
Victoria and Albert Museum, and in the public galleries at 
Manchester, I ivcrpool and Birmingham 

AuiHoRiriEs — J G Millais, Life and letters^ &>c Ruskin's 
Modem Painters Notes on Royal Academy Exhibitions, Pre-Raphaeht 
ism S'C Catalogues of Grosvenor C 7 allcry (summer of 1886), and 
of Royal Academy (winltr of 1H98) M H Spiclmann, Millais and 
hts Works (London, 1890) A L Baldry, ^tr J E Millais, his Art 
and Influence (London, 1899) (C Mo ) 

MILLAR, ANDREW (1707-^1768), British publisher, was born 
m 1707 About 1729 be started business as a bookseller and 
publisher in the Strand, London His own judgment in literary 
matters was small, but he collected an excellent staff of literary 
advisers, and did not hesitate to pay what at the time were 
considered large puces for good material “I respect Millar, 
sir,” said Dr Johnson m 1755, “he has raised the price ol 
literature” He paid Ihomson £105 for The Seasons, and 
Yielding a total sum of £700 for Tom Jones and £1000 for Amelia 
He was one of the syndicate of booksellers who financed 
Johnson’s Dictionary, and on him the work of seeing that book 
through the press mainly fell He also published the histones 
of Robertson and Hume He died at his villa at Kew Green, 
near Ixindon, on the 8th of June 1768 

MILLAU, a town of southern France, capital of an arron- 
dissement m the department of Aveyron, on the right bank of the 
Tarn at its confluence with the Dourbie, 74 m N of Beziers on 
the Southern railway Pop (1906), 16,853 Millau lies m a 
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rich valley 1200 ft above the sea surrounded by the spurs of 
the Levezou, Causse Noir and Larzac ranges The streets are 
narrow and some of the houses of great antiquity, but the town 
IS surrounded by spacious boulevards One of its squares is 
bordered on two sides by wooden galleries supported on stone 
columns The only buildings of special interest are the Roman- 
esfjue chun h of Notre Dame, restored in the i6th centurv, and 
the fine Gothic belfry of the old hotel de ville Millau is the seat 
of a sub-prefect, and possesses tribunnls of first instance and of 
commerce, a board of trade-arbitrators, a chamber of commerce 
and a communal college The principal industry is the manu- 
lac ture of gloves, and \ arious branches of the leather indiistr} are 
carried on The chu f articles of trade arc skins, wool, wine and 
Roquefort cheese 

In the middle ages Millau was the seat of a viscounty held 
by the counts of Barcelona and afterwards by the counts of 
\rmagnac In the i6th century it became one of the leading 
strongholds of Calvinism in southern h ranee In 1620 it 
revolted against Louis XTIT , and after its submission Richelieu 
caused its tortifii ations to be dismantled Ihe edict of Nantes 
hastened the decline of the town, which did not recover its 
prosperity till after the Revolution 

MILLBURY, a township ol Won ester county, Massachusetts, 
on the BLaf kstone river, 5 m SSL of Worcester Pop (1890), 
4428, (1900), 4460, of whom 1176 were foreign-born, (1905, 
state census), 4631 Area, is 79 "^q m Millbury is served by 
the New \ ork. New Haven & Hartford, and the Boston & Albany 
riilways, and by electric mter-urban railways It lies for the 
most part in the valley of the Blackstone river, from whuh 
water-power is derived for its mills, among its manufac tures are 
< otton, linen, felt and woollen goods, hemp thread, and foundry 
ind machine-shop products The municipality owns and 
operates the waterworks and electric -lighting plant Millbury 
was formed in 1813 from the North Parish of Sutton, m 1851 a 
part of Auburn was annexed to the township 

MILLEDGEVILLE, a city and the county-scat of Baldwin 
county, m the centril part of Gcorgii, USA, on the Oconee 
river, at the head of n<ivig itiori, 32 m L N L of Mac on Pop 
(i<S9o), ^322, (j()oo), ^219 (266’ negroes), (iQ^o), 438c; It is 
served by the Georgia and tl e ( entral of Georgia railways 
Milledgcville is sitiuiteel m the Cotton Belt, and its prim ipai 
industry is the prepaiation of cottein for the markets The 
importance of the place, however, is mainly educational and 
historic il It IS the seat of the Middle Georgia Military and 
Agricultural ( eillege, whuh occupies the old capitol building, 
ind of the Georgia Norm il and Industrial College for girls (1889, 
cnrc^lmeiit i9o8-ic;o9, 653), which is a part of the university of 
(leorgia, and oreiipies the site of the old state penitentiary 
About 2 m north-west of Milledgeville is the state juvenile 
reformator} , 2 m south of the city are the state asylums for 
white and negro insane, and 3 m north-west is the state prison 
farm Milledgeville was founded m 1803, and was named in 
honour of John Milledge (1737-1818), a representative m 
Congress in 1792-1793 and 1795-1802, governor of Georgia in 
1802-1806, a United States senator in 1806-1809, and a benefactor 
of the stile university In 1804 it was made the seat of the 
state government m place of Louisville (capital m 1795-1804, 
pop m 1900, 1009), a dignity it held until 1868 The city was 
first chartered in 1836 Although admirably situated for trade 
and manufacturing, Milledgeville was surpassed in both by 
Macon, which became the commercial emporium of middle 
Georgia, but it was a favourite plac e of residence for the wealthy 
and cultiv ated class of Georgians before the Cml War It was 
seized by General William 1 Sherman on the 23rd of November 
1864 In order to remove the state documents beyond reach of 
the enemv. Governor Joseph E Brown called upon the convicts 
in the penitint»ary for aid, granting them pardons m return for 
their services^ 

MILLENNIUM (a pseudo-Latin word formed on the analogy 
ol hienniunij tnenmum, from Lat mtlle, a thousand, and annus, 
>ear), literally a period of a thousand years The term is 
snec lally used of the period of rooo years during which Christ, 


as has been believed, would return to govern the earth in person 
Hence it is used to describe a vague time m the future when all 
flaws in human existence will have vanished and perfect good- 
ness and happiness will prev^ail The attribution of a mystic 
significance to the millennium-penod, though ptihaps not 
prominent in that theory of C hristian eschatology to w hu h the 
, names Millenananism and Chihd'^m (from Gr ^ thousand) 

are given, is quite common in non-C hnstian religions and 
cosmological systems 

Faith in the nearness of Christ^ second advent and the 
establishing of his re gn of glory on the earth was undoubtedly 
a strong point in the primitive C hnstian Church In the antic 1- 
pations of the future prevalent amongst the early Christians 
(r 30-150) it IS necessary to distinguish a fixed and a fluctuating 
element The former includes (i) the notion that a last terrible 
battle with the enemies of God was impending, (2) the faith in 
the speedy return of Christ, (3) the conviction that ( hrist will 
judge all men, and (4) will set up a kingdom of glory on earth 
To the latter belong views of the Antichrist, of the heathen world- 
power, of the plac e, extent, and duration of the earthly kingdom 
of Christ, &( These remained m a state of solution , they ere 
modified from day to day, partly because of the changing circum- 
stances of the present by which forecasts of the future were 
regulated, partly because the indications — real or supposed — of 
the ancient prophets always admitted of new combinations and 
constructions But even here certain positions were agreed on 
m large sections of Christendom Amongst these was the 
expect ition that the future kingdom of Christ on earth should 
have a fixed duration— according to the most prevalent opinion, 
a duration of one thousand years From this fact the whole 
in( lent ( hnstian eschatology was knowm m later times as 
‘ chihasm ’’ — a name which is not strictly accurate, since the 
doctrine of the millennium was only one feature in its scheme of 
the future 

I 1 his idea that the Messianic kingdom of the future on earth 
should h ive a definite duration has — like the whole eschatology 
of the primitive Church — ^its roots m the Jewish apocalyptic 
literature, where it appe irs at a comparatively late period \t 
first it was assumed that the Messianic kingdom in Palestine 
would last for ever (so the prophets, cf |er xxiv 6, Kzek 
xxxvii 25, Joel IV 20, Dan vi 27, Sihyll 111 49 seq , 766, 
Psalt Salom xvii 4, Enoch Ixii 14), and this seems always to 
have been the most widely aneptcd view (John xii 34) But 
from a comparison of pniphetic passages of the Old Icstament 
learned apocalyptic writers c ime to the (ondusion that a dis- 
tinction must be drawn between the earthly appearance of the 
Messiah and the appearance of God Himself amongst llis people 
and m the Gentile world for the final judgment As a necessary 
consequence, a limited period had to be assigned to the Messianic 
kingdom According to the Apo( alypse of Baruch (xl 3) this 
kingdom will last “donee finiatur mundus corruptionis ’’ In 
the iflook of Enoch (xci 12) “ a week is specified, in the Apoca- 
lypse of Ezra (vn 28 seq ) four hundred years Ihis figure, 
corresponding to the four hundred years of Egyptian bondage, 
occurs also m the Talmud (Sanhedrin 99^) But this is the only 
passage, the Talmud has no fixed doctrine on the point The 
view most frequently expressed there (see Von Otto in Hilgenf eld's 
Zeilschrtft, 1877, P 5^7 seq ) is that the Messianic kingdom will 
last for one thousand (some said two thousand) ye<irs In 
SIX days God created the world, on the seventh He rested But 
a day of (lod is equal to a thousand years (Ps xc 4) Hence the 
world will last for six thousand years of toil and labour, then will 
come one thousand years of Sabbath rest for the people of God 
in the kingdom of the Messiah This idea must have already 
been very common in the first century before Christ The 
combination of Gen 1 , Dan ix and Ps xc 4 was peculiarly 
fascinating 

Nowhere in the discourses of Jesus is there a hint of a limited 
duration of the Messianic kingdom The apostolic epistles are 
equally free from any trace of chiliasm (neither i Cor xv. 23 seq^ 
norilhess iv 16 seq points in this direction) In Revelation 
however, it occurs in the following shape (ch xx) After 
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Chnst has appeared from heaven m the guise of a warrior, and 
vanquished the antichristian world-power, the wisdom of the 
world and the devil, those uho have remained steadfast m the 
tune of the last catastrophe, and have given up their lives for 
their faith, shall be raised up, and shall reign with Christ on this 
earth as a royal priesthood for one thousand years At the end 
of this time Satan is to be let loose again for a short season, he 
w ill prepare a ne\v onslaught, but God will miraculously destroy 
him and his hosts Then will follow the general resurrection 
of the dead, the last judgment, and the c reation of new heavens 
<ind a new earth That all behevcrs will have a share in the first 
resurrection and m the Messianu kingdom is an idea of which 
the author of Revelation knows nothmg Ihe earthly kmgdom 
of Christ IS reserved for those who have endured the most terrible 
ti ibulation, who have withstood the supreme effort of the world- 
power — that IS, for those wlio are actuall) members of the i hurch 
of the last days The Jewish expectation is thus considerabl> 
curtailed, as it is also shorn of its sensual attractions “ Blessed 
and holy is he that hath part in the first resurrection, on such the 
second death hath no power, but the) shall be priests of God and 
of Chnst, and shall reign with Him a thousand years Other 
ancient Christian authors were not so cautious Accepting the 
Jewish apocalypses as sacred books r)f \enerable antiquity, they 
read them eagerl> , and transferred their contents bodily to 
Christianitv Nay more, th( Gentile Christians took possession 
of them, and just in proportion as they were neglected by the 
Jews — who, after the war of Bar-Cochba, became indifferent to 
the Messianic hope and hardened themselves once more in 
devotion to the law — thev were naturalized in the ( hristian tom- 
munities The result was that these books became Christian 
documents, it is cntircl) to Christian not to Jewish, tradition 
that we owe their preservation The Jewish expectations arc 
adopted for example, b> Papias, bv the writer of the epistle of 
Barnabas, and l)\ Justin Papias actually < onfounds expressions 
of Jesus with verses from the Apocalypse of Baruch, referring 
to the amazing fertilit> ol the days of the Messianu kingdom 
(Papias in lien v 33) Barnabas (t/> is;) gives us the Jewish 
theorv (from Gen 1 and Ps xc 4) that the present condition of 
the world is to last six thousand vears from the creation, that at 
the beginning of the Sabbath (the seventh millennium) the bon 
of God appears, to put an end to the time of “ the unjust one, 
to judge the ungocll) and renew the earth But he docs not 
indulge, like Papias, in sensuous descriptions of this seventh 
millennium to Barnabas it is a tune of rest, of sinlessncss and of 
a holy peace It is not the end, however, it is followed hv an 
eighth day of eternal duration the lieginning of another 
world So that in the view of Barnabas the Messianic reign 
still belongs to oxrros 6 ulutv Justin (Dial 80) speaks of 
chihasm as a necessar> part of complete orthodox) , although he 
knows Christians who cio not accept it He believes, with the 
lews, in a restoration and extension of the city of Jerusalem, he 
assumes that this cit) will be the seat of the Messianic kingdom, 
and he takes it as a matter of course that there all believers 
(here he is at one with Barnabas) along with patriarchs and 
prophets will enjoy perfect felicity for one thousand yeais That 
a philosopher like Justin with a bias towards an Hellenic con- 
struction of the Christian religion, should nevertheless have 
accepted its chiliastic elements is the strongest proof that 
these enthusiastic expectations were inseparably bound up with 
the C hnstian faith down to the middle of the 2nd century And 
another proof is found in the fact that even a speculative Jewish 
Christian like Cermthus not onlv did not renounce the chihastic 
hope, but pictured the future kingdom of Chnst as a kingdom 
of sensual pleasures, of eating and drinking and marriage 
festivities (Euseb H E 111 28, vn 25) 

After the middle of the 2nd centur) these expectations were 
gfal^ually thrust into the background Thev would never have 
BUfOut, however, had not circumstances altered, and a new 
^^tal attitude been taken up 1 he spirit of philosophical and 
theological speculation and of ethical reflec tion, which began to 
spread through the churches, did not know what to make of the 
old hopes of the future I o a new generation they seemed paltry. 


earthly and fantastic, and far-seeing men had good reason to 
regard them as a source of political danger But more than this, 
these wild dreams about the glorious kingdom of C hrist began to 
disturb the organization which the churches had seen fit to intro- 
duce In the interests of self-preservation against the world, 
the state and the heretics, the Christian communities had formed 
themselves into compact societies with a definite creed and con- 
stitution, and they felt that their existence was threatened bv 
the white heat of religious subjectivity So early as the year 1 70 
a church party m Asia Minor — the so-called Alogi— rejected the 
whole lx)dy of apocalyptic writings and denounced the book of 
Revelation as a iDook of fables All the more powerful was the 
reaction In the so-called Montanistu controversy (c 160-220) 
one of the principal issues involved was the continuance of the 
chihastic expectations m the churches The Montanists of Asia 
Minor defended them m their integrity, with one slight modifica- 
tion they announced that Pepuza, the city of Montanus, would 
be the site of the New Jerusalem and the millennial kingdom 
After the Montanistic controversy chihastic views were more and 
more discredited in the Greek Church, they were, in fact, stigma- 
tized as “ Jewish ” and consequently “ heretical It was the 
Alexandrian thcologv that superseded them, that is to say, Neo- 
Platonif invstuism tuumphed over the earlv Christian hope of 
the future, first among the “ cultured,” and then, when the 
theology of the “ cultured ’ had taken the faith of the “ un- 
cultured ” under its protection, amongst the latter also About 
the year 260 an Egyptian bishop, Nepos, in a treatise called 
(iA.A.T;yopurT( 7 »j/, endeav oured to overtlvrow the Ongcnistic 
theologv ancl vindicate chihasm b) exegetical methods Several 
congregations took his part, hut ultimately Dionysius, bishop of 
Alexandria, succeeded in healing the si hism ancl asserting the 
allegorical interpretation of the piophets as the only legitimate 
exegesis During this controversy Dionysius became convini ed 
that the victor) of mystical theology over “ Jewish ” chilusm 
would never be sei urc so long as the book of Revelation passed 
for an apostolii writing ancl kept its place among the homolo- 
goumeiii of the lanon He aiiordinglv raised the question 
of Its ipostolu origin, and bv reviving old dilhculties, with 
ingenious irguments of his ov\n, he earned his point At the 
lime of Eusebius the Greek ( hurch was saturated with prejudice 
against the book and with doubts as to its canonic ity In the 
(ourst of the 4th century it was removed from the Greek canon, 
and thus the troublesome foundation on which chihasm might 
have continued to budd was got rid of The attempts of Metho- 
dius of T) re at the beginning of the 4th century and \pollinarius 
of Laodu ea about 360 to defend ( hihasm and assail the theology 
of Origen had no result hor many ( cnturies the Greek Chinch 
kept Revelation out of its canon, and consequently chihasm 
remained in its giave It was considered a sufficient safeguard 
against the spiritualizing eschatology of Origen and his school to 
have resc ucd the mam doctrines of the creed and the regula fidet 
(the visible advent of Christ, eternal misery and hell-fire for the 
wicked) Anything beyond this was held to be Jewish It was 
only the chronologists and histoi lans of the C hurch who, following 
Julius Africanus, made use of apo(al)ptic numbers in their 
calculations, while court theologians like Eusebius entertained 
the imperial table with discussions as to whether the dining-hall 
of the emperor—the second David and Solomon, the beloved of 
God— might not be the New Jerusalem of John^s Apocalypse 
Eusebius was not the first who dabbled in such speculations 
Dionysius of Alexandria had already referred a Messianic pre- 
diction of the Old Testament to the empeior Gallienus But 
mysticism and political servility between them gave the death- 
blow to chihasm m the Greek Church It never again obtamed 
a footing there, for, although, late m the middle ages, the book 
of Revelation —by what means we cannot tell —did recover its 
authority, the Church was by that time so hopelessly trammelled 
b) a magical cultus as £T) be incapable of fresh developments 
In the Semitic Churches of the East (the Syrian, Arabian and 
Ethiopian), and m that of Armenia, the apocalyptic literature 
was preserved much longer than in the Greek Church They 
were very conservative of ancient traditions in general, and hence 
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chilitism survived amongst them to a later date than in 
Alexandria or Constantinople 

But the Western Church was also more conservative than 
the Cireek Her theologians had, to begin with, little turn for 
mystical speculation, their tendency was rather to reduce the 
gospel to a system of morals Now for the moralists chihasm 
had a special significance as the one distinguishing feature of the 
gospel, and the only thing that gave a specifically Christian 
character to their system Ihis, however, holds good of the 
Western theologians only after the middle of the 3rd century 
The earlier fathers, Irenaeus, Hippol) tus, lertullian, believed in 
chihasm simply bee ause it was a part of the tradition of the C hurch 
and because Marc ion and the Gnostics would have nothing to do 
with It Irenaeus (v 28, 29) has the same conception of the 
millennial kingdom as Barnabas and Papias, and appeals m 
support of it to the testimony of disciples of the apostles Hip- 
polytus, although an oppimcnt of Montanism, was nevertheless a 
thorough going millennarian (see his book De ‘intichrtsto) 
fertullian (c f especially 4 .dv Marcion , 3) aimed at a more 
spiritual conception of the millennial blessings than Papias had, 
but he still adhered cspecialh in his Montanistic peiiod, to all 
the an( lent antic ipations It is the same all through the 3rd and 
4th centuries with those Latin theologians who escaped the 
influence of Greek speculation Commodian, Victorinus Petta- 
vensis, I actantius and Sulpic ms Severus were all pronounced 
millennarians, holding b> the vcr\ details of the primitive 
Christian expectations lhe> still believe, as John did, m the 
return of Nero as the Antichrist, the) still expect that after the 
first resurrection Christ will reign with his saints ‘ in the flesh ” 
for a thousand years Once, but only once (in the Gospel of 
Nicodemus), the time is reduced to five hundred ye irs Victori- 
nus wrote a commentars on the Apocalypse of John, and all 
these theologians, especially L k tantius, were diligent students of 
the ancient Sibvlline oracles of Jewish and Christian origin, and 
treated them as divine revelations As to the eanonuit) and 
apostolK authorship of the Johannine Apocalypse no doubts 
were ever entertained in the West, indeed an Apocalypse of 
Peter was still retained in the canon in the 3rd ccntur> I hat 
of Lzra, in its Latin translation, must have been all but a canoni- 
cal book —the numbers of extant manusciipts of the so-called 
4 Ezra being incrediblv great, while several of them are found 
m copies of the I atm Bible at the beginning of the i6th centurv 
The Apcxalvpse of Hennas was muc h read till far through the 
middle ages, and has also kept its place in some Bibles Ihe 
apocalyptic “ Testamenta duodccim patriarcharum ’’ was \ 
favourite reading-book , and Latin versions of anc lent apocalypse s 
arc being continuallv brought to light from Western libraries 
(e g the Assiimptio Mosts, the Ascensto Jei^ajae, ikt ) All these 
facts show how vigoroush the earl> hopes of the future main- 
tained themselves in the West In the hands of moralistic 
theologians, like Lxctantius, the\ certainly assume a somewhat 
grotesque form, but the fact that these men clung to them is the 
cle<u-est evidence that m the West millennarian ism was still a 
point of orthodoxy in the 4th century 

This slate of matters, however, gradually disappeared after 
the end of the century I he c hange was brought about by 
two causes— hist, Greek theology, which reached the West 
chiefly through Jerome Rufinus ancl Ambrose, and, second, the 
new^ idea of the (. hurc h wrought out by Augustine on the basis of 
the altcied political situation of the Church Augustine was the 
first who ventured to teach that the Catholic Church, m its 
empirical form, was the kingdom of Christ, that the millennial 
kingdom had commenced with the appearing of Christ, and was 
therefore an ac complished fac t By this doctrine of Augustine’s, 
the old millennarianism, though not completely extirpated, was 
at least banished from the ofiicial theology It still lived on, 
however, in the lower strata of Christian society, and in certain 
undercurrents of tradition it was transmitted from century to 
century At various periods in the history of the middle ages 
we encounter sudden outbreaks of millennarianism, sometimes 
as the tenet of a small sect, sometimes as a far-reaching movement 
And, since it had been suppressed, not, as in the Last, by 


mystical speculation its mightiest antagonist, but by the political 
Church of the hierarchy, we find that wherever chihasm appear^ 
in the middle ages it makes common cause with all enemies of 
the secularized church It strengthened the hands of ( hurch 
democrac> , it formed an. alliance with the pure souls who held 
up to the church the ideal of apostolic poverty, it united itself 
for a time even with mysticism in a common opposition to the 
supremaev of the Church, na>, it knt the strength of its (onvu- 
tions to the support of states and princes in their efforts to break 
the political power of the Church It is sufficient to recall the. 
well-known names of Joachim of hloris, of all the numerous 
hranciscan spiritualists, eff the leading sectaries from the 13th to 
the 1 5th century who assailed the papacy and the secularism of 
the Church — above all, the name of Occam In these men the 
millennarianism of the ancient Church came to life again, and in 
the revolutionary movements of the i^h and 16th centuries — 
especially in the Anabaptist movements — it appears with all its 
old uncompromising energy If the Church, and not the state 
was regarded as Bab>lon and the pope declared to be the Anti- 
christ, these were legitimate inferences from the an( lent traditions 
and the actual position of the Church But, of course, the new 
chihasm was not in ever\ respect identical with the old It 
could not hold its ground without admitting certam innovations 
The “ everlasting gospel ’ of Joachim of f Ions was a different 
thing Irom the announcement of Christ’s glorious return m the 
clouds of heaven, the “ age of the spirit ” which mystics and 
spiritualists expected contained traits which must be character- 
ized as “ modern ’ , and the ‘ kingdom ” of the Anabaptists m 
Munster was a Satanic caricature of that kingdom in which the 
Christians of the 20(1 century looked for i peaceful Sabbath rest 
Onl) we must not form our ideis of the great apocalyptic and 
chill istK movement of the^first decades of the i6th centurv 
from the rabble in Munster Ihere were pure evangelical forces 
at work in it, and man> Anabaptists need not shun com- 
parison with the Christians of the apostolic and post-apostohe 
ages 

I he German and Swiss Reformers also believ'ed that the end of 
the world was near, but they had different aims in view from 
those of the Anabaptists It was not from poverty and apoc i 
Kpticism that thev hoped for a reformation of the Church Jn 
contrast to the fanatics, after a brief hesitation they threw millen 
narnnism uvcriioard, and along with it all other “ opiniones 
Judaic ac ” I hey took up the same ground m this respect which 
the Roman Catholic Church liad oc ( upicd since the time ol 
\ugustine How millennarianism nevertheless found its way 
with the help of apocal> ptic mvsticism and Anabaptist influences 
into the C hurdles of the Reformation, chiefly among the Re- 
lormed sects, but afterwards also in the Lutheran Church, how 
it became incorporated with Pietism, how in more recent times 
an exceedingly mild type of academic ” chihasm has been 
developed from a belief in the verbal inspiration of the Bible, 
how finally new >ects are still springing up here ancl there with 
apocalyptic and chiliastic expectations- these are matters which 
cannot be fully enteied upon here 

bee bchurn, Lehtbuch do noUe^tamentlichen /eiigeuhichte 
(1874), §^28, 29, Corroch, hrittsche Oeschichte des Chiltasmu^ 
(1781) R H Charles, The Doctrine of a I idnre Life (1899) Book 
of the Secrets of Enoch {iSgb), Yip 'K.xvn-xw ch xxxii 2-xxxiii 2 
Apocalypse of Baruch (1896) xxix 3 8 (notes) Book of Enoch 
(index, 5 V Messianic Kingdom ) Bousset, Religion des Juden 
thums (1903), 273-270 C A Briggs, The Messiah of the Apo’^tles 
p 284 seq Sabatier, Its Ortgines litUraires et la composition d( 
V ipocalypse de St Jean (1887) Spilta, Die Offenbarung des Johannes 
untirsucht (i88g) Set also Eschatology and works there quoted 

(A Ha ) 

MILLER, HtJGH (1802-1856), Scottish geologist and man of 
letters, was born in humble c ircumstances at Cromarty, on the 
loth of October 1802, his father, Hugh Miller, a seaman, was 
drowned when he was but five years old His primary education 
was acquired at a dame’s school and afterwards at the parish 
school, and at the age of six he had learned that “ the art of 
reading is the art of finding stones in books ” At the age of 
twelve he began to write verses Two of his mother’s brothers, 
James and “Sandy” Wnght, hard-working men at Cromarty, 
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offered to assist him to enter the ministry, but he felt no call to 
the sacred office, and from 1820 to 1822 he was apprenticed to a 
stone-mason During the next few years he obtained employ- 
ment as a journeyman mason m Edinburgh, Inverness and 
various other parts of Scotland 1 he writing of verses occupied 
his leisure hours, and in 1826 he sent to the Scotsman an “ Ode on 
Greece, ' which was refused It was not until 1829 that he met 
with his first success in the publication of Poems written in the 
Lmure Hours of a Journeyman Mason These were printed and 
issued from the office of the Inverness C ouner Miller now 
turned his attention to prose and contributed many essays to the 
Inverness Courier As remarked by Sir A Geikie “These made 
so favourable an impression that they were soon afterward 
reprinted separately The) marked the advent of a writer 
gifted with no ordinar> powers of narration and with the 
command of a pure, ncr\ous and masculine style ” 

At the age of thirty-two he was still a stone-mason, but in the 
latter part of 1834 he was offered a post as accountant in the 
Commercial Bank of Scotland, and was almost immediately 
transferred to the Cromarty branch His prose writings had now 
attracted much notue, and he next issued in i83‘5 Scenes and 
Legends of the North of Scotland^ or the Traditional History of Cro- 
marty , in which he introduced some memoranda on the geology 
Ihis work met with a cordial reception Miller, while still a 
stone-mason, had obser\ed the abundant fossils in the Jurassic 
shales on the shores of Istluc, but it was not until 1830 that he 
first obtained remains of fossil fishes in the Old Red Sandstone 
1 hese for many years he collected and studied as far as he could, 
and m 1837 some of his specimens were brought to the notice of 
R I Mun hison and Professor Agassiz In the following year 
he was in communication with Murchison and his career as a 
geologist was definitely opened 

In 1837 Miller married T ydia F^concr l^razer (i8ii?-i876), 
a lady of good position and great natural abilitv , whom he had 
met six years prcviouslv He set up his household in Cromartv, 
on a salary of sixty pounds a > car, aided by the small sums he 
then earned by literary work, and his wife took a few pupils 
Mrs Miller eventually became well known, under the pseudonym 
of Mrs Harriet Myrtle, as author of The Ocean Child (i8s7) 
and other story-books for c hildren 

Soon after his marriage Miller became greatly stirred by the 
internal dissensions in the Church of Scotland, of which he was a 
staum h meml)er, and he published two pamphlets which brought 
him to the notice of some of the prominent members of the liberal 
church party In 1839 he went by invitation to Edinburgh to 
edit a new Whig newspaper, the Witness, which was intended to 
support the views of those who after the disruption in 1843 formed 
the I ree C hurc h The paper rapidlv attained a large c ir( ulation , 
and this was no doubt largely due to his own literary and scientific 
essays In 1840 he ( ontnbuted a sene > of articles on The Old Red 
Sandstone, and these were reprinted m book form in the following 
year Ihe charm of this work was widely appreciated, avS was 
also the natural sagacity shown in the descriptions and restora- 
tions of some of the fossil fishes His Footprints of the Creator 
was published m 1849, and My Schools and Schoolmasters in 1854 
He was engaged on the final proofs of his Testimony of ihe Rocks 
on the day of his death During the last year of his life he suffered 
from inflammation of the lungs and the strain of ill health 
proving too severe, he died by his own hand in Edinburgh on 
the 23rd of December 1856 By request of his wife, The Cruise 
of the Betsey y with Rambles of a Geologist (1858), previously 
prmted only m the Witness newspaper, was published under 
the editorship of the Rev W S Symonds 
In memory of Hugh Miller a monument was erected bv public 
subscription in 1S60 at Cromartv, and the cottage in which he 
was born was acquired a later period bv hts son Hugh In it 
have been placed part of his library, a set of the Witness 
newspap#htot1iie letters addressed to him, and a number of geo- 
logical including many referred to in his Old Red 

SandstoM$ Cwfi# 22nd of August 1902 the centenary of his 
birth was celeipfed at Cromartv, and was attended by 
scientific represefrotives from all parts of the world 


His elder son, Hugh Miller (i85o-'i896), passed through the 
Royal School of Mines and joined the Geological Survey in 
England m 1873, afterwards he was transferred to Scotland 
and surveyed the countr) around Cromarty and other parts of 
Rass shire and butherlandshirc He was author of Lands (ape 
Geology, 1891 

See rhe Life and I ettert, of Hugh Miller, by Peter Bayne (2 \ols , 
1871) , Hugh Miller hn JVorh ana Influence, address by Sir A Gcikie, 
at the ccntc] ny cdcbration (H B Wo ) 

MILLER, JOAQUIN (Cincinnatus Heine) (1841- ), 

American poet, was born in Indiana, on the loth of November 
1841, and was educated for the law After some experiences of 
mining and journalism m Idaho and Oregon, he settled down m 
1866 as judge m Grant county, Oregon, and during his four 
years’ tenure of this post he began to write verse In 1870 he 
travelled in Europe, and m 1871 he published his first volume of 
poetry, full of tnjpical passion, Songs of ihe Surras, on which his 
reputation mainly rests His Songs of the Sunlands (1873) 
followed m the same vein, and after other volumes had appeared, 
his Collected Poems were published m 1 882 He also wrote plays, 
The Danites in the Sierras having some success as a sensational 
melodrama On his return from Europe he became a journalist 
in Washington, but in 1887 returned to California His pen- 
name, “ Joaquin Miller, ’ by which he is known, was assumed by 
him when he published his first book, in consequence of his 
having written an article m defence of Joaquin Murietta, the 
Mexican brigand 

Revised editions of his Complete Poetical B orhs appeared at 
Sui Francisco m 1902 

MILLER, JOE ( fosFPH or Josias) (1684-1738), English actor, 
first appears in the cast of Sir Robert Howard’s Committee at 
Drury Dine in 1709 as Teague rrmciilo in The Tempest ^ the 
hirst Grave-digger in Hamlet, and Marplot in The Busybody were 
among his many favourite parts He is said to have been a 
frunci of Hogarth He died on the ifith of August 1738 After 
his death, John Mottley (1692-1750) brought out a book called 
Joe MilUr^s Jests, or }Vifs V ade Mecum (1739), a collection of 
contemporary and ancient coarse witticisms, only three of which 
are told of Miller Owing to the quality of the joke s m Mottley ’s 
book, their number in( reasing with each of the many subsequent 
editions, anv time-worn jest has, somewhat unjustly, come to l)e 
c ailed a “ Joe Miller ’ 

MILLER, SAMUEL FREEMAN 0816-1890), American junst, 
was born in Richmond, Kentucky, on the 5th of April 1816, of 
Penns) Ivania-Gerrnan stoc k He was brought up on a farm, was 
a clerk in a (\rug-btort, graduated from the medical department 
of Transvlvania Unnersity m 1838, ind practised medicine in 
Barboursv ille, Kentucky, until 1847 In that year he was 
admitted to the bar, and entered politics as a Whig His anti- 
slavery sympathies induced him to settle in Iowa, where in 1850 
he freed his slaves and began to practise law m Keokuk, and he 
soon became a leader of the Republican party m the state In 
1862 he succeeded Justice Peter V Daniel (1784-1860) as a 
justice of the U S Supreme Court and served until his death m 
Washington, D C , on the 13th of October 1890, when he was 
senior justice Miller was a man of great mental force and 
individuality, and his judgments carriecl great weight In 1877 
he was a member of the electoral commission, which adopted his 
motion that Congress could not “ go behind the returns ” as 
properly accredited by state officials He was a prominent 
member of the TJnitanan Church and for three years was president 
of Its national conference He published a volume of Lectures 
on ihe Constitution of the United States (New York 1891) 

See Wm A Maury, in The Juridical Review of Edinburgh jfor 
January 1891), and Chas M (Gregory, in Yale Law Journal (for 
April 1 008) 

MILLER, WILLIAM j( 1782-1 849), leader of the Second 
Adventists m America, was born on the 5th of February 1782 at 
Pittsfield, Massachusetts He was a recruitmg officer at the 
beginning of the War of 1812 and after Plattsburg he was 
promoted captain, retiring from the army iii 1815 About 1816 
he settled in Low Hampton, Washmgton county, New York 
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He now joined the Baptist Church at Low Hampton, and, after 
two years of mmute study of the Bible, about i8i8 became a 
Second Adventist In 1831 he began to lecture, arguing that the 

two thousand three hundred days of Daniel viii 14 meant 
2300 years, and that these years began with Ezra’s going up to 
Jerusalem in 457 b c , and therefore came to an end in 1843, and 
urging hiS hearers to make ready for the final coming of Chnst in 
that year To his many followers, after the year 1843 passed, 
he proclaimed that 1844 was the year, that his error was due to 
following Hebrew instead of Roman chronology, and that the 
22nd of October was to lie the day There was renewed excite- 
ment among Miller’s followers, many of them left their businesv^ 
and in white muslin robes, on house tops and hills, awaiUd the 
epiphany In spite of disappointment, many still l^elieved with 
him that the time was ncai lie returned to Low Hampton and 
died there on the 20th of December 1849 The Adventists 01 
Millerites, who were formed into a single bodv in a convention 
called by him in April 1845, separated into several 

sects the Evangelical Adventists (1147 in the United Stales m 
1908), who believt in everlasting punishment, the Seventh Day 
Adventists (64,332), who obscr\e the se\cnth day, and practise 
the sacrament of foot-washmg, the Ad\(nt Christians (26,500), 
the Churches of God in Jesus Christ (2872), and the life and 
Advent Umon (3800) iheir total number in the United States 
in 1908 was about 99,300 Miller published in 1833 ^ pamphlet 
which was the basis of his lectures , these were published in 1842 
as Evidence from Scripture and History of the Second Coming of 
Chnst about the Year 284^ 

Sec Sylvcstci Hli-js, Mimoiri> of ]l tlham Miller (Boston, 1853), 
James White, Sketches of the Chribtuin t.ife and Public Labors of 
Wtlliam Miller (Battle Creek, 1875), and Edward Eggleston s novel, 
End of the World (1872) 

MILLER, WILLIAM (i79'5-i86i), British soldier, who took 
\ prominent part in the ^uth Ameru an Wars of I iberation, 
entered the British artillery service in 1811, and till 1814 he was 
continuously on active service with Wellington’s army m the 
Peninsula In the latter year he a( c ompanied the ill-fated New 
Orleans expedition After the gc neral peace he travelled for two 
years about Europe, and then went to bouth Amcnc a The war 
which culnunated in the expulsion of the Spaniards was just 
breaking out, and he took commind m the Chilian artillery, 
with which he served during the Chiliui part of the war As a 
major he commanded the mannes on Cochrane s vessel, the 
“ O’Higgins ” In 1821 he landed in Peru, to assist General San 
Martin against the Spanish General C interac He was made 
general of brigade, ancl became very intimate with Simon Bolivar 
He rendered the most conspicuous services at Junin (Aug 6, 
1824) and his regiment, the Hussars of Junm,’' covered itself 
with glory in the decisive victory of Ayaciicho (Dec 9, 1824) 
From 1830 to 1839 he filled various high military and political 
offices in Peru In the latter year he was involved in the fall of 
Santa Cruz, and went into exile I or some years he filled the post 
of Bntish Consul-General of the Pacific Coast He died on board 
H M S “ Naiad ” at Callao, on the 31st of October i86t 
See the Memoirs published by his brother John Miller (London, 182 7) 

MILLER, WILLIAM (1796-1882), Scottish line-engraver, was 
bom m Edinburgh 6n the 28th of May 1796 After studying in 
London under George Cook, a pupil of Basire’s, he returnee! to 
Edinburgh He executed plates after Ihomson of Duddmgston, 
Macculloch, D 0 Hill, Sir George Harvey, and other Scottish 
landscapists, but his chief works were his transcripts from Turner 
The first of these wa^ the Oovelly (1824), of The Southern Coast, a 
publication undertaken by George Cook and his brother William 
B Cook, to which Miller also contributed the Combe Martin 
and the Portsmouth He was engaged on the illustrations of 
England and Wales, 1827-1838, of The Rivers of France, 1833- 
1^35 ^ Rogers’ Poems, 1834, and very largely on those of The 
Prose and Poetical Works of Sir Walter Scott, 1834 In The Pro- 
vincial Antiquities and Picturesque Scenery of Scotland, 1826, he 
executed a few excellent plates after Thomson and Turner 
Among his larger engravings of Turner’s works may be mentioned 
^The Grand Canal, Venice”, ‘^The Rhine, Osterprey and 


Feltzen”, The Bell Rock”, "The Tower of London”, and 
"The Shepherd ’ The art of William Miller was warmly appre 
ciated by Turner himself, and Ruskin pronounced him to be on 
the whole the most successful translator into line of the paintings 
of the greatest English landscapist His renderings of complex 
Tumcnan sky-effects are especiallv delicate and masterly To- 
wards the end of his life Miller abandoned engraving and o{ ( upied 
his leisure in the production of water-colours, many of which 
were exhibited in the Ro> al Scottish A( ademy, of which he was 
an honorary member He resumed his burin, however, ta 
produce two final senes of vignettes from drawings by Birket 
Foster illustrative of Hood s Poems, publish( d by Moxon in 1871 
Miller, who was a Quaker, dud on the 20th of January 1882 

MILLER, WILLIAM HALLOWES (1801 1880), British 
mineralogist and crystallographer, was born at Velindre near 
Llandovery, Carmarthenshire, on the 6th of April 1801 He 
was educated at St John’s College, C xmhndge, where he gradu- 
ated in 1826 as fifth wrangler, and became a fellow^ in 1829 
For a few vears he was occupied is a college tutor and during 
this time he published treatises on hydn^statu s and hydro- 
dynamics Ho also gave spec lal attention to crystallography, 
ancl on the resignation of \\ Whew ell he succeeded m 1832 to 
the professorship of mineralogy, a post which he occupied until 
1870 His ( hicf work, on Crystallography, was published m 
1838 He was elected IRS m 1838 In 1852 he edited a 
new edition of H | Brooke’s Elementary Introduction to Miner- 
alogy He assistid in 1843 the committee appointed to super- 
intend the construction of the new Parliamentary standards 
of length and weight (see Phtl Trans , 1856) He died in 
( ambndge on the 20th of Ma> 1880 

MILLERAND, ALEXANDRE (1859- ), French socialist 

and politician, was Ixirn in Pans on the 10th of Februarv 1859 
He w\s ediuated for the bxr, and made his reputation by his 
defence, in company with Georges Lagiierre, of Ernest Roche 
and Duc-Quenv, the instigators of the strike at Decazeville 
m 1883, he then took Laguerre’s place on M (lemcnceau’s 
paper, La Justice He was elected to the ( hamber of Deputies 
for the department of the Seme in 1885 as a radical sociaJist 
He was assodated with MM ( kmcnieau and Camille Pclletan 
as an arbitrator in the Carmaux sti ikc (1892) He had long had 
the car of the Chamber in matters of social legislation, and after 
the Panama scandals had discredited so manv politicians his 
influence grew He was chief of the Socialist left, which then 
mustered sixty members, and edited until 1896 their organ in 
the press, La Petite Republique His programme included 
the (ollertive ownership of the means of production and the 
international association of labour, but when m June 1899 
he entered Waldcrk-RousscaiTs cabinet of " republican defenc e ” 
as minister of commerce he limited himself to practical reforms, 
devoting his attention to the improvement of the mere antile 
marne, to the development of trade, of technical education, 
of the postal system, and to the amelioration of the ccmditions 
of labour Labour questions were entrusted to a separate 
department, the Direction du Travail, and the pension and 
insurance office was also raised to the status of a " directicJn ” 
The introduction of trades-union representatives on the Supreme 
Labour Council, the organization of local labour councils, and 
the instructions to factory inspectors to put themselves in 
communication with the councils of the trades-unions, were 
valuable concessions to labour, and he further secured the 
ngorous application of earlier laws devised for the protection 
of the working-classes His name was especially associated 
with a project for the establishment of old-age pensions, which 
became law in 1905 He became m 1898 editor of La Lanterne 
His influence with the extreme Socialists had already declined, 
for it was said that his departure from the true Marxist tradition 
had disintegrated the party 

For his administration in the Waldcck-Rousscau cabinet scx3 
A Lavy, VCBUvre de Mtllerand (1902), his speeches between J899 
and 1907 were published in 1907 as Lr avail et travaiUcurs 

MILLERITE, a mineral consisting of nickel sulphide, NiS 
Crystals belong to the rhombohedral system and have the form 
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of slender needles arranged in divergent groups or of delicate 
fibres loosely matted together The colour is brass-yellow 
and the lustre metallic Before the chemical composition 
of the mineral had been determined it had been known as 
capillary pyrites ” or “ hair pyrites ’’ (Gcr , Haarktes), 
and was not distinguished from the capillary forms of pyrites 
and marcasite the name millerite was given by W Haidinger 
in 1845, honour of W H Miller 1 he hardness is 3-34 and 
the spec ific gravitv 5 65 1 here are perfec t cleavages parallel 

to the faces of the rhombohedron (100), and gliding planes 
parallel to the faces of the rhombohedron (no), on which sec on- 
darv twinning may be readily produced artificially by pressure 
Typical specimens of millerite are found m the coal measures 
in the neighbourhood of Merthyr lydvil in South Wales, where 
the delicate needles and fibres occur with crystals of quartz 
and pearl-spar m the fissures of septarian nodules of clay- 
ironstone Radiating groups of needles are found witli ankente 
in cavities in haematite in the Sterling mine at Antwerp in 
Jefferson county, New \ork At the Gap mine in Lancaster 
county, Pennsvlvania, the mineral occurs as fibrous encrusting 
masses with a velvety lustre The most peifect crystals are 
those formerK found with calcite, diopside and a bright green 
chrome-garnet in a me kel mine at Orford in Sherbrooke c ounty, 
Quebec (L J S ) 

MILLER'S THUMB (Coftus gohto), a small fish, abunefant in 
all rivers and lakes of northern and central Europe with clear 
water and gravelly bottom Ihe genus Coitus ^ to which the 
miller’s thumb belongs, is easilv recognized by its broad, flat 
head, rounded and scaleless body, large pectoral and narrow 
central fins, with two dorsal fins, the anterior shorter than 
the posterior, the praeoperculum is armed with a simple or 
branched spine The species of the genus Coitus are rather 
numerous, and are confined to the north temperate zone of the 
globe, the majority being marine, and known by the name of 
“ bullheads’ The millers thumb is confined to fresh water, 
and only one other freshw^ater spec les is found in h urope, C 
poealopus, from n\crs of Hungary, (ralicia, and the Pyrenees, 
some others occur m the fresh waters of northern Asia and North 
Amenc a 1 he miller’s thumb is common in all suitable loc alitics 
in Great Britain, but is extremelv rare m Ireland, in the Alps 
It reaches to an altitude exceeding 7000 ft Its usual length 
IS from 3 to 5 in Generally hidden under a stone or in a 
hoflow of the bank, it watches for its prey, which consists of 
small aquatic animals, and darts when disturbed with extra- 
ordinary rapidity to some other place of refuge The female 
deposits her ova in a caMty under a stone, whilst the male 
w atches and defends them until the \ oung are hatched and able 
to shift for themselves 

niLLET, FRANCIS DAVIS (1846-^ ), American artist, 

was born at Mattapoisett, Massac husetts on the 3rd of November 
1846 He was a drummer boy with the Union forces in the 
Civil War, graduated from Har\ard College in i86(), and in 
1871 entered the Roybal Academy of bine Arts, Antwerp, where 
ht studied under Van Lerius and De Keyser In 1873 he was 
mtfde secretarv of the Massachusetts commission to the Vienna 
Exposition During the Russo -1 urkish War of 1877-78 he was 
correspondent of the London Daily News and Graphic, and of 
the New York Herald On his return he was made a member 
fiom the United States of the International Art Jury at the Pans 
Exposition of 1878 He was director of decorations at the 
Columbian Exposition, Chicago, 1893, and in 1898 he went to 
Manila as war correspondent for The Times and for HarpeTs 
Weekly In 1880 he became a member of the Society of 
American Artists, and in 1883 was elected to full membership 
in the National Academy of Design, New York, and was for 
one term its vice-president, he became a member also of the 
American Water Color Society and of the Institute of Painters 
in Oil Colours, London As a decorative artist his work may 
be seen at Trinity Church, Boston, the Bank of Pittsburg, and 
^e Capitol at St Paul, Minnesota His pictures are in many 
(niblic. collections among them are A Cosy Corner,” in the 
Metropolitan Museum of Art, New York, “ At the Inn,” in the 


Union League Club, New York, and Between two Fires,’ 
in the Tate Gallery, I ondon He also wrote essays and short 
stones, and an English version of Tolstoi’s Sebastopol (1887), 
and among his publications are ihe Danube Capillary 

Crime and other (1892), and Expedition to the Philip- 

pines (1899) 

MILLET (or Mii^), JEAN FRANCOIS (c 1642-1679), com- 
monly called Franc ISQUE, was born at Antwerp about 1642 
and is generally classed amongst the painters of E landers on 
account of the accident of his birth But his father was a 
Erenchman, a turner in ivory of Dijon, who took service with the 
prince of Conde and probably returned after a time to his native 
country He remained long enough in Antwerp to appren- 
tu e his son to an obscure member of a painter family called 
1 aurent, pupil of Gabriel Franck With Laurent, Franc isque 
left Antwerp for Pans, and there settled in 1660 after marry- 
ing his master’s daughter He was received a member of the 
Academy of Painting at Pans in 167 3, and after gaming consider- 
ation as an imitator of the Poussins he died in 1679, bequeathing 
his art and some of his talents to one of his sons Franc isquc 
probably knew, as well as imitated, Nicolas Poussin, Gaspai 
Dughet and Sebastian Bourdon, and it is doubtless because 
of his acquaintance with these travelled artLsts that, being 
himself without funilianty with the classic lands of Italy and 
Greece, he was able to imagine and reproduce Italian and 
Arcadian scenerv with considerable grace and effectiveness 
It IS indeed surprising to observe, even at this day how skilfully 
he executed these imaginarv subjee ts, enlivened them with 
appropriate figures, and shed over them the glow of a warm 
yet fresh and sparkling tone T\\elve of his most important 
landsiapes, which remained in the palace of the luileries, were 
destroved by fire, and though many of his pieces may still be 
found catalogued in Continental and English collec lions, othci s 
in great number remain unknown and unacknowledged 

Elis son J>AN Francois Millh, the younger (1666-1723), 
also called Lrancisfjue was born m Pans, and was made i 
member of the Academy of Painting m 1709 He is not quite 
so independent m his art as his father, but he had i lever friends 
and when he wanted figures to his landscapes, he consulted 
Watteau, and other followers of the court shepherdess 
school In the museum of Grenoble is a “ Paysage ” bv him 
which IS prettily adorned with Watteau’s figures 

MILLET, JEAN FRANCOIS (1814 1873), Erench painter, 
who came of a peasant family, was born on the 4th of October 
1814 in the hamlet of Gruchy near (xr^ville (la Manche), in 
the wild and picturesque district called La Hague Ills boyhood 
was passed working m his father’s fields, but the sight of the 
engravings m an old illustrated Bible set him drawing, and 
tht nceforth, whilst the others slept the daily hour of rest was 
spent by Millet in trying to render the familiar scenes around 
him From the village priest the lad learnt to read the Bible 
and Virgil m I aim, and acquired an interest m one or two 
other works of a high class which aciompanied him through 
life, he did not, however, attract attention so much bv his 
acquirements as by the stamp of his mind Ihe whole famih 
seems, indeed, to have worn a character of austerity and digniU 
and when Millet’s father finally decided to test the vocation 
of his son as an artist, it was with a gravity and authority whu h 
recalls the patriarchal households of Calvinist France Iwo 
drawings were prepared and placed before a painter at Cher- 
bourg named Mouc-hel, who at once recognized the boy’s gifts, 
and accepted him as a pupil, but shortly after (1833) Millet’s 
father died, and the eldest son, with heroic devotion, took 
his place at home, nor did he return to his work until the pressing 
c<ills from without were solemnly enforced by the wishes of his 
own family He accordingly went back to Cherbourg but 
after a short time speed: there with another master (I anglois) 
started with many misgivings for Pans The council general 
of the department had granted him a sum of 600 francs, and 
the town council promised an annual pension of 400, but in 
spite of fnendlv help and introductions^ Millet went through 
great difficulties The system of the Ecole des Beaux Arts 
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was hateful to him, and it was not until after much hesitation 
that he decided to enter an oihcial studio — that of Delarochc 
The master was certamly puzzled by his pupil, he saw his ability, 
and, when Millet m his poverty could not longer pay the monthK 
fees, arranged for his free admission to the studio, but he tried 
in vain to make him take the approved direction and lessons 
ended with “ Eh, bien, allcz k votre guise, vous etes si nouveau 
pour moi que je nc veux rien vous dire ” At last, when the 
(ompctition for the Grand Prix (ame on, Delaroche gave Millet 
to understand that he intended to secure the nomination of 
another, and thereupon Millet withdrew himself, and with his 
friend Marolle started m a little studio in the Rue de I’Est He 
had renounced the beaten track, but he continued to study hard 
Avhilst he sought to procure bread by painting portraits at 
10 or 15 francs apiece and producing small “pastiches” of 
^^atteau and Boucher In 1840 Millet went back to Greville, 
where he painted “ Sailors Mending a Sail ” and a few other 
pictures — reminiscences of Cherbourg life 

Ills first success was obtained in 1844, when his “ Milkwoman ” 
and “ Lesson in Riding” (pastel) attracted notice at the Salon, 
ind friendly artists presented themselves at lus lodgings only 
to learn that his wife had just died, and that he himself had 
disappeared Millet was at ( herbourg, there he remarried, 
l)ut having amassed a few hundred francs he went back to Pans 
and piescnted his St Jerome” at the Salon of 184*5 This picture 
was rejected and exists no longer, for Millet, short of canvas, 
painted over it Oedipus Cnbound,” a work wh ch during the 
following \cai was the object of \ioIcnt ciiticism He wsis 
howevei, no longci alone, Dia/, Eugene fourneux, Rousseau, 
and other men of note supported him hy their confidence an(l 
friendship \nd he had by his side the brave Catherine I emairc, 
his second wife, a woman who bore poverty with dignity and 
gne courage to her husband through the cruel trials in which 
Iv penetrated by a terrible personal experience the billei secrets 
c)l the very poor fo this date belong Millet s GoMen Age,” 
Bird Nesters,” Young Girl and Lamb,” and ^^Bathers” , but to 
the Bathers ” (I ouvre) sue ceeded I he Mother Asking Alms, ’ 
“ I he Workman\ Monda) , ’ and “ The Winnower” This last 
work, exhibited in 1848 obtained ( onspicuous succcs*^, but did not 
sell till Ledru Rolhn, informed of the painters dire distress, 
gave him 500 francs for it and ucompanicd the purchase with 
a commission, the money for which enabled Millet to leave Pans 
foi Barbi7on, a village on the skills of the forest of Fontainebleau 
riiere he settled in a three -roomed c ottage for the rest of his 
life -twenty-seven >ears, in which he wrought out the perfect 
story of that peasant life of whic h he alone has gi\ en a “ complete 
impression ” Jules Breton has coloured the days of toil with 
sentiment, others, like Courbet, whose ee centric huneral at 
Ornans ’ attracted more notu e at the Salon of 1850 than 
Millet s Sowers and Binders,” have treated similar subjects as 
a vehicle for protest against social misciy , Millet alone, a peasant 
ind a miserable one himself, saw true, neither softening nor 
exaggerating what he saw In a curious letter written to M 
Sensier at this date (1850) Millet expre^'Sed his resolve to break 
once and for all with mythological and undraped subjects, and 
the names of the principal works painted subsequently will 
show how steadfastly this resolution was kept In 1852 he pro- 
duced Girb Sewing,” Man Spreading Manure”, 1853 
Reapers”, 1854, ( hurch at Greville 1855 — the year of the 

Intern itional h xhibition, at which he received a medal of second 
class— Peasant Grafting a Free ” , 1857, The Gleaners ” , 18*59, 
^nhe Angelus,” ^^The Woodcutter and Death”, 1860, Sheep 
Shcaiing’ , i86t, Woman Shearing Sheep,” Woman heed- 
ing Child”, 1862, Potato Planters,” Winter and the 
Crows”, 1863, Man with Hoe,” Woman Carding”, 1864, 
Shepherds and Flock, Peasants Bnngmg Home a Calf Born 
in the Fields”, 1869, Knitting lesson”, 1870, ^^Butter- 
making,” 1871, ^'November — recollection of Gruchy ” Any 
one of these works will show how great an influence Millet’s 
previous practice in the nude had upon his style The dresses 
worn by his figures are not clothes, but drapery through which 
the forms and movements of the bod\ are strongly felt, and 


their contour shows a grand breadth of line which strikes the 
eye at once Sc^imethmg of the imposing unity of his work 
was also, no doubt, due to an extraordinary power of memory, 
which enabled Millet to paint (like Horace Vernet) without 
a model, he could recall with precision the smallest details ol 
attitudes or gestures which he proposed to represent Thus 
he could count on presenting free from afterthoughts the vivid 
impressions which he had first received, and Milletb nature 
was such that the impiessions which he received were always 
of a serious and often of a noble order, to which the character ol 
his exec ution responded so perfectly that even a “ W^asherwoman 
at her Tub ” w ill show the grand action a Medea The drawing 
of this subject is reprodui ed in Souvemrs dt Barbtzotiy a pamphlet 
in which M Piedagacl has rci orded a visit paid to Millet m 1864 
His circumst inf Ci were then less evil, after struggles as severe 
as those endured in Pans A contract bv which he bound 
himself m i860 to giv^e up all his work for three n eal^ had placed 
him in possession of 1000 francs a month His f ime extended, 
and at the exhibition of 1867 he received a medal of the first 
class, and the ribbon of the I egion of Honour, but he w is at 
the same moment deeply sh iken b} the death of his f iithful 
friend Rousseau Though he ralliecJ for a lime he never ( om- 
pletely recovered his health, and on the 20th of January 187s 
he died He was buried by his fiiend’s side in the churchyard 
of Chailly His pictures, like those of the rest of the Baibi/on 
school, have since greatly increased m \alue 

See the aitielc Bvriuzon, also A Scnsier, Vte et oeuvre de [ F 
Millet (1874) Pi6dagncl Souvenirs de Bathtson, Ike (1876), \) C 
Thomson, 1 he Darbizon School (1891) Itichaid Muther J t 
Millet (1905) Gcnscl, Millet und Rousseau (1902) (1 F S D ) 

MILLET (Fr millet^ Ilal mt^hellOj diminutive of inigJto — 

\ I at 7 mllej a thousand, in allusion to its feitility), a name qiplied 
with little definiteness to a considerable number of often very 
vxriable species of cereals, belonging to clistmc t gene 1 a and even 
subfamilies of Gramineac Common millet is Patiicum miha- 
ceum (German It is prohabh a native of Fgypt and 

Ai ibia but his been cuTivated in Fgvpt, Asia and soiitliern 
Furope from prehistoric times It is annual, requires rich 
but friable soil, grows to about 3 01 4 ft high, and is character- 
i7(xl bv Its bristly much branched nodding panicles One 
variety has bluk grains It is cultivated in India, southern 
Europe, and northern Africa, ind ripens as far north as southern 
(ici m my, in fac t, wherever the c limate admits of the prodiiLtion 
of wine Fhc gram, which is ver\ nutrition , is used in the 
form of groats, and makes excellent bread 
when mixed with wheaten flour It is 
also largely ii^ed foi feeding poultry, for 
which pin pose mainly it is imported 
Huncanan grass, Setaua itahca (also 
called Fafiicum itahewn), a native of 
eastern Asii is one cF the most whole- 
some and palatable Indian cereals It 
IS annual, grows 4 to 5 ft high, and 
requires dry light soil German millet 
(Ger Kolbenhirse, Mohar) is probably 
mcrcK a less valuable and dwarf variety 
of S' tfahea, hiving an erect, compact, 
and shorter spike The grains of both are 
very small, only one half as long as those 
of common millet, but are exceedingly 
prolific Many stalks arise fiom a single 
root, and a single spike often yields 2 oz 
of grain, the total yield being five times 
that of wheat Thev are imported for 
poultry feeding like the former Species 
and for cage-&rds, but are extensivclc 
used in soups, &c , on the Continent 
Nuifierous other species belonging to the 
vast genus Pantcum — the largest among 
grasses, of which the following are among 
the most important — are also cultivated 
m tropical or subtropical countries for their gram or as fodder 
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grasses, or both, each variety of soil, from swamp to desert, 
having Its characteristic forms 

Polish millet IS P sangutnale P ffumetUaceum, sliamalo, a 
Deccan grass» is probably a native of tropical Africa, P decom- 
positum IS the Australian millet, its grains being made into cakes 
by the aborigines P maximum ih the Guinea grass, native of 
tropical Africa, it is perennial, grows 8 ft high, and yields abun- 
dance of highly nutritious grain P speciabtle is the coapim of 
Angola, but has been acclimatiaed in Brazil and other tropical 
v^ountries Other gigantic species 0 or 7 ft lugh foim the field- 
crops on the banks of the Amazon Of species belonging to allied 
genera, Penntsetum typhotdeum, bajrec, sometimes also called 
Egyptian millet or warl millet is largely cultivated in tropical 
\sia Nubia and itgypt Specits of Paspalum, Lleustne and 
Ml hum, arc also cultivated as nullcts For Indian millet, sec 
Durra 

MILUGAN, WILLIAM (1821-1892), Scottish theologian, 
was born on the T5th of March 1821, the eldest son of the Rev 
Citorge Milligan and hia wife Janet Fraser He was eduiated 
at the High School, Edinburgh, and, from the age of fourteen, 
at the university of St Andrews, where he graduated in 1839 
In 1843 at the disruption he took the side of those who remained 
in the Establishment, and in 1844 became minister of Cameron 
m Fifeshire In 1845, health having given way, he went 

to Germany, and studied at the university of HalJe After 
his return to Scotland and his resumption of his dencal duties 
lie began to write articles on Biblical and critic al subjec ts for 
various reviews This led to his appointment in i860 to the 
jirofessorship of Biblical criticism m the university of Aberdeen 
In 1870 he was appointed one of the committee for the revision 
of the translation of the New Testament His fervent piety, and 
his Wide interest in educational and social questions, extended 
his influence far beyond the circ le of theologians His contribu- 
tions to periodical literature for many years were numerous 
and valuable, but his reputation chiefly rests on his works on 
the Rebuff eciion (1890) and Ascension of our Lord (1892), his 
Baird lectures (1886) on the Revelation of St John, anci his 
Discussions (1893) on that book All these volumes are dis- 
tinguished by great learnmg and acuteness as well as by breadth 
and originality of view He died on the nth of December 
1892 

MILLINER, originally a dealer in goods from the city of 
Milan in Italy, whence the name Such goods were chiefly 
steel work, including cutlery, needles, also arms and armour 
ind textile fabrics, nbbons, gloves and “ Milan bonnets ” 
Ihe “ milliners ” of London, though never formed into a Livery 
( ompanv seem to have been associated with the ‘‘ Cappers and 
ilurers,” which later were amalgamated with the “Haber- 
dashers {qv) Minsheu’s derivation of tlic word from mtlley 
thouscind (“ as having a thousand small wares to sell ’), though 
a typical instance of guessing etymologies, shows the miscella- 
neous character of their trade in the i6th and 17th centuries 
1 he mode rn use of the word is confined chiefly to one who makes 
and sells bonnets and hats for women , hut articles of “ millinery’^ 
include ribbons, laces, &c , usually retailed by haberdashers 

MILLIPEDE, the popular name of the best known members 
of a group of the Arthropoda, sc icntifically known as Diplopoda, 
end formerly united with the Chilopoda (see Centipede), the 
Pauropoda and the Symphyla as an order of the class Mynapoda 
This classification, however, has of late years been abancloned 
on account of the recognition of closer affinity between the 
Chilopoda (centipedes) and the Hexapoda (insects) than between 
the Chilopoda and Diplopoda By modern writers the above- 
mentioned groups of “ traeheate Arthropoda are either 
regarded as independent classes of this phylum Art?hropoda, 
or associated in two superclasses, the Opisthogonea or Opistho- 
^onc'ita for the Chilopoda and Hexapoda, and the Prosogonea 
or Prosogoneata for the Diplopoda, Pauropoda and Symphyla 

t e structural character upon which these superclasses are 
>ed IS the position of the generative apertures which open 
anteriorly in the Prosogonea and posteriorly m the Opisthogonea, 
Although the Pauropoda and Symphyla are not, strictly speak- 
ing Diplopoda, these three groups of prosogoneate arthropods 
are here for convenience considered together 


-MILLIPEDE 

CLASS OIFLOFOOA, 

Structure — I he anterior extremity is provided with a distinct 
head, which by its general form and the nature of its appendages 
IS as sharplv marked off frdm the body as is the case in the Hexa- 
poda Tt always liears at levst three pairs of appendages, the eyes 
when present, and in the Oniscomo^ha a peculiar sense organ 
Ihe inferior edge of the 
head plate overhangs the 
mouth and is termed the 
labrum 1 he cxoskeleton 
of a typical somite consists 
of the iollowmg elements 
a dorsal plate, a vential 
plate, and a pleural plate on 
each side To the external 
margin of the ventral plate 
or sternum is articulated a 
pair of legs and between the 
leg and the pleural plate is 
situ itcd the spiracle of the 
tracheal system But the 
segmentation of the Diplo- 
poda presents two marked 
peculiarities 1 he first is 
the fact that with the ex- 
ception of a few of the 
anterior leg- bearing seg 
ments and perhaps one or 
two of those at the posterior 
end of the body a single 
dorsal plate or tergum with 
its pleural plates overhts 
two sternal plates two 
pairs of legs and two pairs 
of spiraclts Hence the 
segments appear to be 
double and to be furnished 
with twice as many legs as 
IS normal in the Arthropoda 
— a peculiarity which has 
suggested the term Dip- 
lopod '' or double footed 
for this group It is 
generally Ix'lieved that each terg il plate results bom the coaJc sconce 
of the terga of two onginally distinct adjoining segments, but the 
sime effect would be produced by the enlargement of one of a pair 
of terga and the complete excalation of the other It is m favour 
of the latter view that there is only a single p ur and not two pans 
of stink gUnds on c ich so called double tergal plate Unfortun- 
ately the history of the development of the segments does not 
clear up the difticulty since the terga of the double segments are 
single from the first ind no evidence either of fusion or excalation 
is suppUed Ihe second of the two peeuhaiities above mentioned 
IS the great development of the tcigal sclcntc as compared with 
the stemd Only very rircly (i e in Platydei,mus) is there a broad 
sternal irea In the majonly of cases the lateral edges of the tergum 
are bent downwards and inwaids towards the mul ventral line, 
tiic sternum at the same time is so much reduced that the bas«U 
segments of the legs of opposite sides are almost ui contact Hie 



(After Silvestn, Ann ^fus Genova (2), xvi , figs 17, 19, as ) 

Fig z — 1 he Gnathochilarlum or jaws of second pair of various 
Lhilongatha 

A, of Spjrostreptus B, of Jutus, C, of Glomerts 
c, Cardo m, Mentum 

St, btipes pm, Promentum 

Ig, Linguae h, Hypostoma 

pleural plate on each bide usually disappears cither by suppression 
or by fusion with the tergum The sterna with their attached 
legs often remkin free But quite Commonly the coalescence of 
the skeletal elements is carried to such an extreme that each seg- 
ment IS a solid ring with two pairs of movable appendages The 
last segment is dUferently constructed from the others It is 
dways limbless and usually consists of a complete tergal nng, a 
single sternal plate and a pair of movable anal valves which are 
normally closed but are capable of being opened for the passage 
of faeces These anal valves are possibly the homologues of the 
plural scutes of a normal segment The appendages are modified 



(After Pocock in Max Webers ^00/ Pr^ehnisse, 
&L , IV , PI XXI , fig 8, 1894 ) 

Fig I — Spirostreptuis vittatus an 
Oriental species oi the bpirostrep- 
toidca lateral view showing the 
repugnatonal poics on the sides of the 
segments 

c, Head with eyes and antennat 
/gS I crgal plate of first segment 
a ig, Tergal plate of last or anal 
segment 

a «?/, Sternal plate of ditto 
a V, \nal valve 
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as a single pair of antennae two or three pairs of jaws and a variable 
number of walking legs of which one or more pairs may be trans 
formed into gonopods The antennae are short and very similar 
to the legs They are preoral in position and usually consist of 
seven segments the seventh or distal segment being small as a 
rule and furnished with a sense organ which is probably olfactory 
or tactile in function I he mandibles or jaws of the hrst pair are 
the most antenoi of the postoral appendages They are large 
powerful and usually consist of thiee or two segments, i basal or 



('Vfter V ) 


Fig j -Innci view ot ventral area of i single segment of Julus, 
much enlarged to show the sliucture ind ariangtment of the 
trache il organs The two pairs of tracheic arc seen in sitUy the 
post( nor pur uvci lapping the ante nor 

/i, posterior maigin of tlu bodv Fint tracheae given off from it 
ring (tergum) mb, Kespiritory muscle attached 

Y \ntcnor hordci to trache il sac 

bt liibul ir chimbci of tracheae m. Ventral body muscle 
caido which is sometimes ibsent a second or stipes and a third 
01 mal i the lattci being supplied with a strong tooth and pectinate 
lamellae in all Diplopods with the exception of the Psclapho 
gnatha there are only two purs of jaws those of the second pair 
forming a large plate the gnathochilaiium which acts as a lower 
hp It consists of several distinct sclcritcs two external on eich 
side the proximal known as the c irdo the distal as the stipes, the 
latter being tipped with one or two lobes (malac) and far exceeding 
the cardo m size Between the extern d pi itcs there is a median 
proximil plate (mentum) genet ally eif lirgc si/c and often itself 
subdivided, and a pur of elistal plates (linguae) Behind the base 
of the gn itlioehilaruim there is a single large transverse plate the 
hypustoma In the Psel ijihognatha the jaws representing the 
gnithochilanum aie differently constiucted and an additional pair 
the maxillulae has been recently detected between the gnathochi 
lanum and the mandibles Hehiiul the gnathochilarium which 
from cinbi yologic il data appeals to result fiom the modification 
of a single pair of ipjicndages a legless somite has been detected 
m some cmbiyos Possibly the plate referred to above as the 
hypostoma is its sternal clement 

Ihe heart is a median dorsal vessel composed of a series of 
chambers each giving off a pxir of arteries incl furnished with a 
pair of orifices or ostia According to Newport the anterior 
chamber lying in the second segment is prolonged into an aortic 
trunk from which arise three pairs of lateral arteries dipping down 
on each side of the alimentary canal and uniting beneath it in a 
common ventnl vessel Ihe heart is enveloped in a delicate 
pericardial membrane and is supported by lateral alary muscles 
The alimentary canal is a simple tube extending usually straight 
through the body from mouth to anus Only in the Oniscomorpha 
is it looped thus suggesting the origin of this short-bodicd group 
of millipedes from longer, more vermiform ancestors A pair of 
so called salivary glands opens into the fore-gut near its anterior 
extremity and one or two pairs of malpighian tubes communicate 
with the hind-gut at its junction with the bioad mesenteric portion 
of the canal Respiration is effected by means of tracheal tubes 
which communicate with the exterior by means of spiracles situatcxi 
just above the bases of the walking limbs Each spiiacle leads 
into a longer or a shorter pouch whence the tracheae wluch are of 
two kinds arise In the majority of the orders the tracheae are 
tufted that is to say they form two bundles of short simple tubules 
springing from the innermost corners of each pouch In the 
Oniscomorpha however each pouch gives rise to a number of long 
tubes which extend through the body and somewhat resemble 
those of the Clxilopoda except that they neither branch nor are 
extensive As in the Chilopoda and Hexapoda the tracheae are 
strengthened and kept expanded by a slender spiral filament 

1 he ventral nerve cord consists of two stranos so closely approxi- 
mated as to be practically fused with a small ganglionic enlarge- 
ment for each pair of legs Hence in the double segments there 
are two such ganglia, which in addition to the crural nerve give oil 


on each side a large blanching nerve to other organs in the segment 
In the Opihthobpermophora (Julus Spiro street us) and the Onisco- 
morpha (Ohmens S phaeroth^tum) the ganglia are spaced at equal 
distances on the cord but in the Merochaeta {Polydesmus) they 
are grouj^ed m pairs to coriespond to the spacing of the legs Ihe 
apodous penultimate and anal segments are innervated u'om the 
last ganglion of the cord as are Siso the gonopods of the males of 


c cb oc 

I 



(After G C Bourne, J Ltnn Soc xu PI 29, i886 ) 

Fig 4 — Diagram of the nervous and circulatory system of Sphae^ 
rotherxum obtusum a bouth African speties of Oniscomorpha. 

6, Head gP ind Second and twent\ 

oc. Eye-cluster second ganglia of chain the 

ant. Antenna posterior nerve of each gan- 

md. Basal segment of mandible gh<^>iL Ig w, supplies the leg, 

tg^ and fg'*. Part of the terga of the interior, ir n, the tra- 

the second and thirteenth cheal sac and other organs 

segments n gon, Ntrve to gonojKids 

cb, Cerebral ginglia supplying tr, Tracheal tubes with spiral 
the eyes and antennae fil imcnt 

oes, Oesophagus, cut through tv s. Tracheal sac 
sb gl, Suboesophageal or first 
ganglion of ventr il chain 

the Oniscomorpha i he first (suboesophageal) ganglion of the cord 
supplus the mandibUs ind gnathochilarium and is connected by 
the oesophageal commissures with the bilobcd ccoxibral nerve 
whence arises the nerves for the eyes, when present and the 
antennae 

Eyes are sometimes absent as m all the genera of Merochaeta 
and in many genera of other groups as in Siphonophora one of the 
Oilobognatha, and several of the Juloidea (Tvphloblamulus) In 
other cases they arc represented by one or two ocelli on each side 
(Stemmiuloidea) , or by a vertical scries of ocelli as in the Glomeroidea 
and Polyzontum amongst the Colobognatha But in the majority 
of the orders they arc represented by tningular or subsphencal 
aggregations of ocelli recalling in a certain degree those of the I itho 
biomorpha amongst the Chilopoda They are simple in structure 
and consist externally of a cuticular corneal thickening or Uns 
and internally of a retinular layer of cnlaiged epidermic cells tin 
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internal or proximal ends of which aje continuous with the fibres 
of the optic nerve Ihe ovary is unpaired and extends almost 
the entire length of the body beneath the alimentary canal 
The oviducts are sometimes separate tubes (Lystopctalum) some- 
times confluent and divided just before terminating in the two 
oiifices behind the base of the legs of the second pair {Julus) The 
testes and seminal ducts occupy the same position and extent as 
the ovary and tividucts The ducts aie sometimes coiled some 
times divided sometimes united The two testes aie sometimes 
united by transverse branches across the middle line and are some 
times branched posteriorly They bear short caecal diverticula in 
which the semen is developed Iherc ire no accessory glands 
associated ith the generative organs , but in some forms, e g 
Polyxenu there is a pair of rcccptacula se minis extending back 
wards alongside the ovary and opening into the oviduct 
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(Alltr IW-n-k, / Inin xxi , PI 25) 

-C/onopods of J. ngomuJus andcrsoni one tl the Opistho- 
spermophora (Spiroboloidca) 

Vntfuor view, and 13, lateral views of the apparatus anty 
interior ind pott nostcjior portions of the coleopod enslieitlnng 
the phallopod, of which the proximal portion, ph, is shown 
( , Phallopod lemovcd from the coleopod 

flic secondary sexual chaiaeters of the males are of gicat 
t ixonomic importance 1 he seminal ducts, like the oviducts, 
optn behind the legs ot the second p nr Associated v\ilh them in 
the I imacomorpha {Glomende^mus) there is a pan of vciy long 
retractile penes In the Spirostreptoide 1 and Juloidc i the penes 
are much shorter ind have coalesced Sometimes they arc un 
<leveloped (Spiroboloidca) In other cases, the Meroehaeta, 
Oniscomorpha, Ac , tlie duets ti averse the coxae of the 1 (ls of the 
econd pan But m all these gioups, with the exception of the 
Oniscomorpha, semen is transferred from the genital orifices, with 
or without the aid of the pents, either into tht first or second pairs 
of apjiendages of the seventh segment vvhieh art modified in various 
ways, ind are termed phallopods When the peisteiior legs arc so 
modihcd the intenoi arc as a rule even moie proloundly altered 
to form a i)rotcctivc sheath, or coleopod, for the phallopod, and as 
a fuithci jirccaution the entire appaiatus is usually withdravMi 
within the seventh segment In the Oniscomorpha the semen is 
transferied into a pair of leceptacles develoiiCel ujion the coxae of 
the legs of the Ust pair, which are chelate Ihe male ap]iendag(s 
that ire modified in the ibove described vs i>s au comprehensively 
spoken of as gonopods Other secondary sexual characters, like 
ine sti ululating organs of the males of some Oniscoinoipha, the 
sucteirial pads on the legs of Sjmostreptoidc i, the development of 
angular processes upon the m indible or lii t terj. il plate, or of fine 
ridges 111 the gnathochilanum — all of which arc concerned in 
enabling the male to maintain a secuie hold uj)on the female — an 
of great taxonomic use in distinguishing the genera and species 
ihe most imiiortant glands in the l)i[)lopoda an the rcpugnatonal 
or stink glands, which, except in the Oniseomoi pha, Limacoinorpha 
and \scospermophora, ojien by pores ujion the sides of more or 
lower of the segments Ihcy secrete a fluid with an unpleasant 
odour, breaking up in one case into cyanide of potassium, and are 
practically the only means of protection, ai)art from the haul 
txoskeleton, which Diplopods posses In some milhpeeks silk 
gdands also exist and open ujion papillae upon the posterior border 
of the last tergal plate they arc found m the Ascospermophora, 
Slcmmiuloidca and Proierospermophora, and aie used for spin- 
ning nests for the iggs ind protective cases for the young during 
exuviation 

i la^isificatwH — Ihe existing members of the elcJ*-^ Dij lopoda 
mav be classified as fe)Uovvs 
'subclass I PSELAPHO( NATIIA 

Order Pemcillata (Polyxenus) 

„ 2 Chilocnatha 

Order Ontsiomoipha {Glomert^, Zephronta) 

,, Ltmacomorpha {Gloffieridesmt4<) 

,, Colobognatha {Polysomum, Stphonophora) 

,, iscospermopkora \Chordeuma) 

,, Pyotefospermophota (/ ynopetali^m) 

, Mfrockretti {Polydesfhus) 

„ Opt<;ihosperfnophora 
Suborder St( mmiuloidca (Stenwuulus) 

„ Spiroboloidca (Sptrobolus) 

, Spirostreptoide a (Spirostreptus) 

„ Juloidea (Julus y Kemasoma) 


Subclass PSELAPHOGNATHA 

Diplopods with the soft integument strengthened by weakly 
chitmized sclcntes and furnished above and on the head with trans- 
verse rows of short, stout, somewhat squamiform bristles laterally, 
on each side of the principal segments, with a thick tuft of long 
bristles and with i large, silky, white tuft projecting backwards 
from the posterior extremity Mandibles one jointed Behind 
them a jiair of small, one jointed maxillulac, attached to a median 
membranous lingua '' Behind the lingii i " and maxillulac, a 
Urge, double, transverse plate with a long, external sclcntc bcaiing 
dislally m Polyxtnus an iiinei short lobale process and an outer 
long spiny pilpiform brinch The latter, however, is absent m 
Lophoproctus These sclentcs probably represent the gnatho 
chilarium of the Chilognatha, but the homology between the 
skeletal elements of the jaws in question is not clearly understood 
It has been suggested tnat they represent two pairs of jaws, but 
cmbryoiogical proof of this does not exist 




( \, after Curpenttr Q I !\f ^ 40 PI 28 fifj i ) 

(H afu r Lit/el, />/ (>Kf L Mon II , I’l » , 1884 ) 

pir 0 —Jaws of Polvxemts laguyu^ 

Jaws of second and third paiia mv/, maxilluli, hi% p palpi- 
fonn branch of maxilU, tin lo])ate process of maxilU, ni\ i \t 
external plate of vdl i perhaps corresponding to the stipes of 
the gn ithoehilarium ot the Chilo^n itha, mx inly internal jflate of 
maxilla perhaps corresponding to the mentum xiul promentum 
of the gnathochilanum (by Cirpenlcr mx int 1 ngaided as mi 
appendage postci mr to the ma^ ill 1) , tnby membram 
J3 Mandibles of PolyxtniiS laguru 

Pen ui Hat a ( Ancyrotricha) 

Head large, usuilly with lateral eyes \ntcnnic right jointed, 
attached near the middh of the front of the held On the doisal 
side of the body there aie eleven segments, 
simple and compound The fir t four ot 
the >e bear one pair of legs c aeh, the suc- 
ceeding four tw^o pairs ot leg^., the ninth 
segment one pair, making i tot d of thirteen 
jmus oi legs Ihc tenth and eleventh or 
anal segment arc legless Iherc is a 
narrow stern d area separating the bases of 
the legs of the two sides There are no 
rcpugnatonal glands In the male none of 
the legs are modifie d as gonoj)ods, but the 
coxa ot each of the legs of the second pair is 
furnished with a conical penis, which during 
copulation, it may be supposed, is inscrleel 
into the genital orifice of the female, which 
occupies a coi responding position in that 
sex Ihe young when first hatched has 
only three pans of legs and five segments 
The millipedes of this order aic all of small 
size, measuring at most only a few millimetres 
m length The best-known genera are 
Polvxenus and Lophoproctus , both of which 
occur m Eurojie Other forms have been 
discovered in the West Indies, North and 
South America, and Ceylon , and it is 
jirobablc that the group has an almost cos 
mopolitan range They live under stones 
or the loosened bark of trees The carbon 
iferous fossil, Palaeocampay is usually re- 
ferred to this subclass *• 



Subchiss Chilognatha 


Diplopods with firmly chitinized exo- 
skdeton, sometimes thickly, sometimes 
sparsely covered with short, simple hairs, 
but never decor'^ted w ith tufts or rows of peculiarly modified bristles 


(After Bodt ) 

Fig 7 — Ventral 
view of Polyxenus 
lagurus much en- 
larged, actual length 
a little over ^^jlh of 
an inch 

a, Position of gener- 
ative openmgs 
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Mandibles, two- or three- join ted, maxillulae absent, the jaws of the 
second pair being represented by the gnathochilanum described 
above 

Order Ontscontorpha 

Body short and broad, hemispherical in transverse section, 
convex above, flat below, and capable of being spherically coiled 
The exoskcleton of a typical coinpiound segment consists of a 
vaulted tergum, a pair of free pleural sclerites, two pairs of small 
tracheal sdentes and two pans of legs, the latter attached to the 
ventral membrane, which has no steinal plates The tergal plates 
are twelve or thiiteen in number, whereof the first is very small, 
the second enormously expanded laterally, and the last, also cn 
larged and probably representing at least three segments, extends 
laterally and posteriorly like a hood over the i^obtciior end of the 


Order Colohognatha 

Body elongate capable of being spirally coiled consisting of a 
large and indefinite number of segments, each being furnished with 
a distinct often large sternal area, and with the pleural sclente or 
membrane di*"tinct from the tergum The last tergal plate forms 
a complete ring round the anal valves Legs with coxxl pouches, 
those of the seventh segment transformed into gonopods of a very 
simple type m the male which is also furnished with a double penis 
completely or partially confluent with the coxae of the legs of the 
second pair Head always small frequently triangular 01 pmform 
in the latter case the gnathites reduced in size and complexity 
Repngnaton il pores present and lateral I he genera of this ordeii 



( \lter Porock, in Ma Waher s /ool Ltgebni^^c &c , IV PI xx ) 

Fio 8 — Sphaeropoeu:> hercuUs i Sumilian species of the 
Oiiiscomorph i 

A, Lateral view of the entire animal r, head, ant antenna, 
t^'‘ and tergal plates of first second and thirteenth 
segments, Ig^ extremities of some of the anterior legs 

B Gonopods of the male gp’'- and anterior and posterior 
p urs of gonopods both being chelate claspers , pen^ processes arising 
from the basal segments of the gonopods of the second pair which 
act IS penes 

C Vulvit or genitil plates attached to the basil segments of 
the legs of the second pair in the female g 0 genital orifice 

bodv without forming a chitinous ring round the anal valves and 
steinum In the mile the legs of the pcnultimite piir are some 
times modified as claspcis , those of the last pair arc alw i> s enlarged 
and prehensile, and bear on their coalesced basal segments a pair 
of sperm carrying processes analogous to the ph illopods of other 
groups Ap irt from these organs the male has no penis the seminal 
duets perforating the coxae of the legs of the seeond pair Ihis 
order contains two well marked suborders the (dumeroidca and 
the Zephronioidea 1 he (rlomeroide i, comprising the finulies 
(jflomeridae Gcfo n<>iidae, OnomtYidae have the antennae approxi 
mitcd on the head the eyes unisenal ind twelve (rarely eleven) 
tergal plates To this gioup belong the common pill millipedes of 
Liiropc and North Afiici In North Ainenea the Ononieridai 
alone aie found The Zephronioidea with the singde family /eph 
fonitdae h ive the antennae at the sides of the head the eyes com 
posed of a spherical cluster of ocelli, and always thirteen tergal 
plates This group is common 111 the tropical and southern con 
tincnts of the Old World having represent itiv e gcneri in South 
\frica Madagascar India Malaysia Australia and New Zealand 
I hey are much 1 irgci forms than the Glomeroidca large specimens 
reaching two or three inches in length 1 n addition to the characters 
mentioned above the Oniscomoipha differ from all other Diplopods 
in having long tubular Iraclieae and the alimentary lanal bent upon 
it«elf 

Order Ltmacomoypha 

Resembling the Oniseomorpha 111 the shape and structure of a 
typical segment except that the tracheal plates are unrepresented, 
m the facts that the last tergal plate does not form a complete ring 
round the anal area, and that tlie last pair of legs in the male are 
modified, but differing from them m that the body consists of 
nineteen or twenty segments is elongate, and tapers anteriorly and 
posteriorly the second and last tergal plates being small, in the 
presence in the male of a pair of long hairy protrusible penes between 
the legs of the second and third pairs and m the structure of the 
gonopods, which instead of being chelate terminate in a slender 
tapenng tarsal segment This order contains two families Ze^bh- 
rontodesmtdae (Zephroniodf sinus) and Glcmettdesmtdae {Glomertsaes 
mwi) the former from tropical Asia the latter from tropical America 
1 he largest of these millipedes reach a length of only about 7 mm 
Nothing special is known of their habits 



(\ftcr Pocock / L/hh Soc xxiv , PI 37 ) 

Fig 9 —(tlonuridtsiv us marmorcus one of the T imacomorpha 

A, Lateral view r, head with anttnnic, tg\ Uigil plate of fust 
segment , an tg tergal plate of last or anal segment 

B Lower view of one of the segments fg, inferior edge of the 
tergal plate, pi pleural sclente, basal segment of leg 

C, Posterior extremity of body an tgy tergal plate of anal seg 
ment, cop Ig gonopod or copulatory leg 

D, Legs of the third pair with extruded penes pen^ in front of 
them 

are divisible into three families the Platydesnndae (Platydesmu<i 
Pseudodesmus)y Polyzonidae [Polyzonium Siphonotus), Stphonu 
phondae (^iphonophova) Of these the Platydesmidae have dc 
paited least and the Si phono phondae most from the typie il 
Diplopod in the structure of the mouth parts The gioiip is foi 
the most part tiopual one genus only, Polyzonium extending is 
fai north as Ctnlial Fuiope 

Older ‘{^co^peYwophora 

Body elongate consisting of fiom twenty six to thirty two 
segments but not varying witliin specific limits, the pleurae 
coalesced with the terga the sterna free More or fewer of the 
anteiior ten pairs of legs m ly be modified in the males but no true 
phallopods are differentiated, the funetion of seminal receptacles 
being pci formed (lecoiding to C Verhoelf) by the exscrtile coxal 
pouches of the two pairs of legs of the eighth segment Ihe seminal 
ducts in the male perforate the coxae of the legs of the second pin 
riicre are no repugn itorial pores, and the terga arc lurnishcd with 
three pairs of symmeti leally placed hiirs or bustles On the 
posterior border of the last tergal plate thcie is i pair of spinning 
papillae The millipcc^es of this order ilso c died Coelochoeta 
are referable to several families Chordeunnaae {Chordeuma) 
Craspedosomtdae [Cra^pedosoma) HtUrochordeumidae {Heterochor- 
deuma) Ihc Heter 01 hordeumtdae belong to the Oriental region 

extending from India to New Zealand I he others arc particularly 
abundant in gencia and species in North ind Central America and 
Lurope, but are unknown in Africa south of the Sahara 

Order Protefospcfmophora 

Differing from the Ascospermophora in that the number of seg 
ments is large and variable, they are furnished with rcpugnatonal 
pores and not with the three pairs of setae In the males the 
anterior appendages of the seventh segment are modified as phallo- 
pods, and the seminal ducts peiforate the coxae of the legs of the 
secoml pair 

This order containing the family I ysiopetalidae (Lystopeialunt)^ 
IS widely distributed in Europe and North America I-arge e\ 
•>mples of some of the species e g L xanthinum, reach a length of 
4 or 5 ms 

Order Merochaeta 

Resembling the Proterospermophora in having only the anterior 
ippend iges of the seventh segment converted into phallopods and 
the seminal ducts perforating the coxae of the secona legs m 
the males, but differing esseatiaffy in that the sterna are 
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solidly welded to the rest of the cxoskeleton of the segments which 
are either nineteen or twenty in number in the absence of eyes 
and of spinnmg papillae, and in having six 
pointed legs fhis order is cosmopolitan 
in distribution and consists of a very large 
number of genera which by some authors 
are referred to the single family Poly- 
dei>mtdae , by others to numerous families 
Many species are brightly coloured and 
some individuals of the Oriental genus 

(Vftcr Pocock, in Max VVthcr s ZW / &c., 
IV PI XX ) 

Fig io 

Plaivthachus mirandus a Sumatran 
species ul Polydesmtdae to show the form 
characteristic ot the order Mcrochaeta 
^ , Head 
antf Antenna 

1 crgal plate of first body segment 
Ditto of seventh 

a Ig, 1 crgal plate of anal segment 
The figure also shows the repugiiatoiial 
poies which arc present upon the majority 
of the segments the laterally expanded 
tergal plates and the presence of two p iirs 
of legs for each of the segments except the 
two 1 ist the four first and the seventh the 
latter since the figuied s'peeimcn was a 
male has the interior leg eonvcited into 
a phillopod which is concealed beneath 
the body 

P/rt/i Yhachiis may n ach a length of 5 ins I he segments are usu ill\ 
piovidcd with later il linunate or tubereulu expansions Ix^iring 
the icpugn itoiial poies vs hich are only very rarely absent 

Order Opisthospermophora 

Resembling the Proterospt rmophora in possessing a large and 
V inable number of segments, each ot which with the exception of 
the last and the anterior four or li\o is furnished with a pan of 
repugnatornil pores but differing essentially from them in that the 
postenoi pair of ippend igcs of the seventh segment ire converted 
into phallopods and the antenor into protective colcopods m the 
male and that the seminal ducts in this sex do not perforite the 
coxae of the leg's of the second pair but aie usu illy associated with 
a distinct penis situated immediately behind them The genera 
of this order present greater diversitv of structure than is found in 
the other orders and are refeired to four suborders which by some 
zoologists are erected to ordinal rank namely the Stemmiuloidea 
(Monoch icta) , the Spiroboloidta (Anochacta) , the Spirostreptoidea 
(Diploch icta) , and the Juloidea (Zygochactaj 

In the Stemmiuloidea the stern i are fret ina the pleurae p irti illv 
so, the terminal segment of the legs is bisegmentcd , there ire two 
pairs of spinning jiapillae on the list tergite, the penis is i single 
long tube and the eyes irc represented by one or two large lenses 
on each side of the head The genus Stemmiulw; constituting the 
^kmmtithdae is represented by a few species recorded from the 
Oriental Ethiopian and NeotropiCcal regions In the possession of 
silk glands this suborder resembles the Ascospermophora and 
Protero >peimophora, and should perhips rank as an order apait 
from the Opistnospermophora 

The Spiroboloidea containing one family the Spiroboltdae 
(Spirobolus Rhinocrtcus Ac) have the sterna and pleiiric coalesced 
the til si undivided, no spinning papillae no penis the eyes repre 
sented by in aggregation of ocelli, and the first five segments each 
w ith a single pair ot legs the sixth carrying two pairs This group 
attains its imiximum of development in the tropics, where species 
and genera ire numerous and specimens of large sue t e 0 ins or 
over aie met with 

The Spireistreptouha resemble the Spiroboloidea in many' par 
ticiilars but the fourth segment is footless and the hfth has two 
p iirs ot limbs the male has a distinct and double penis and in both 
sixes the stipitcs of the gnathochilanum extend to the proximal 
end of the mentum, which is relatively small The distribution of 
this Older which contains several families bpiroi^lrcptidae {Sptyo 
streptHb Rhynchopfootus) Cambahdae (Cambala Julomorpha) Ac 
IS practically the same as that of the Spiroboloidea bpccimcns 
ov c r 6 ms in length are met with in the tropics of Afiica and Asia 

I he Juloidea differ from the Spirostreptoidea in having the third 
segment limbless, the first second and fourth with a single pair ot 
appendages, and the slipites of the gnathochilanum much expanded 
and mteling for a considerable distance in the middle line behind 
fhe veiy small promentum 

The best marked family of this group is the Jultdae which is 
distributed in the northern hemisphere Its species and 
gercra (Julus Pachyiulus) are abundant in Europe Another 
European family the Nemasotnidae 1$ founded for the genus 
Nervasoma which is remarkable for having the sterna free 

Habits, <^c — Millipedes are principally cryptozoic, living under 



stones or logs of wood in damp, secluded localities They feed 
almost wholly upon decaying vegetable matter, and drink a con 
siderablc quantity of water Some of the tropical species emerge 
m numbcis from their hiding places after heavy rams, and crawl 
ovci the ground and bushes in scaich of moisture m broad day 
light I heir method of progression over level ground is quite 
peculiar The liody is held in a straight line and is propelled by 
a succession of wave-likc movements of the legs, which are moveel 
m groups, the groups on the right and left side exactly corresjionel- 
ing Some forms, e g Stenimiulus, have been desciibed as attempt 
ing to evade capture by a hopping action caused by vigorous 
jerking and wriggling of the body Many of the species are very 
conspicuously coloured and the association of brilliant colouring 
with the existence of the nauseous secretion of the rcpugnalonal 
glands suggests that the coloration is a])osematic or of warning 
signiiicanct 

Cojiulation between the sexes takes place btfort oviposition 
In tlR Opisthospci mophoi a the malts and females coil together 
with the ventral surface of the anterior ends of then bodies opposed, 
the mile holding the female st curtly by the head while the extended 
jdiallopods carrying the semen arc brought into contact with hei 
genitd onliec In the Polydesmtdae pairing is clfectcd in the same 
way except that the male and female insteul of intercoiling rcmiin 
extended* the male clasping the female with his legs In the Oniseo 
motpha the sexes also pair front to front not head to head, however 
but held to tail, so that thi gonopods in the anal segment of th( 
male cm be applied to the second pair of postoral app(ndages in 
the female Some males of this group, eg SphaerotJieYium, hive 
a stndulating organ on their posterior gonopods and stndulate 
v\licn fimling the lemalcs 

The method of disposing of the young which usu illy have only 
three pairs of kgs at hitehmg, differs in vinous groups In Julus 
ind Polydebtnus the female burrows below 
th( surface and makes a subspheneal nest 
of sm ill blocks of earth which ire 
moistened with the salivary secretion and 
mouldeel to the piopcr shape between her 
jiws md anterior legs When the re 
cejitaele is m irly linished she deposits 
her eggs 111 it and, closing the ajicrturc, 
leaves the whole to its late On the 
othei hind, a femile specimen of the 
South Alrie iti spe'cns, Archispirostreptus 
erythrocephalus that lived in the 1 ondon 
Zoologieal Gardens, buneil herself, coiled 
round the eggs, and remained with her 
young for some time after they were 
hatched Again, millipeeles, like the 
Stemmiuloidea ind Ascospermojdiora, 
which possess silk glands spin silken 
cases for the protection of their eggs 
Immature specimens of these groujis 
spin similar silken cases at the time of 
exuviation and cases resembling the 
nests, are likewise maele for purjioses of 
moulting by immature forms of some 
exotic species of Polydtsmidae eg by the tropical African Oxydis- 
mus Ihcre is good reason to think, however, that the animal 
makes use of its own voided excrement in the formation of these 
receptacles 

A considi rable number of Chilognath i of doubtful systematic 
position have been recorded from beds of the carboniferous forma 
tion The best known art Acatttherpestes and Euphoberia Speci- 
mens referred to existing genera have been discovered in amber 
beds of Oligocene age 



(tiom ri'ilfour, ifter Mt-tsch 
mk<jv ) 

Fig II — Larva of 
^(Yongylobomu Gueyimi 
one of the Polydt smtdat 
just hatched 


CLASS PAITEOFODA 

As in the Diplopoda there is a distinct head bearing a pair of 
antennae and two pairs of jaws On each side of the head there is 
an eye like spot which may conceivably represent a degenerate eye, 
although the extern il cuticle shows no corneal thickening nor the 
cpidirmis rclinular specialization, and optic nerves are absent from^ 
the brain I he antennae are structurally iinicpic in the Arthropoda * 
I here are four short basal segments from the distal of which ansi 
two one jointed branches an external thinmr and an inteinal 
thicker The external or postaxial branch is tipped with a single 
long annulate flagelliform bristle with a rounded ajiicil knob and 
the internal or prt axial branch with two similar but shorter bnslles 
and a globular, usually pexlunculated, sens'e organ between them 
The mandibles or jaws of the first pair are large and one jointed 
Those of the second pair are very short, piriform, and attached to 
the ventral side of the head by a long, rod like sclente Between 
th^se two pairs of jaws there is a homy framework fonning a kind 
of lower hp to tne moufb The correspondence between these 
mouth parts and those of the Diplopoda is not understood No 
doubt the mandibles are homologous in the two groups but whether 
the jaws of the second pair in the Pauropoda correspond to the 
maxillulae of the Psclaphognatha, or to part of the gnathochilanum 
in the Chilognatha, or whctlier the chitinous framework alone or 
in conjunction with the pair of jaws answers to the gnathochilanum 
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arc questions to which no answer can as yet be given Judging 
from the segmentation and the appendages the body is composed 
of twelve somites, including the last or anal, which, like the pen- 
ultimate somite, IS limbless Each somite in front of the penultimate 


(Mitt 
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Fig 12 --Pauropus 

\, Pauvopiis huxhyi (?) c, head, ant antenni, ^ and first 
ind fifth double tcigal pUtes, Inst walking leg ( — 2nd post 
cephalic ippendagt), ninth w d king leg, a anal segment, 
s' setae 

B, nurypauyopus bpinosus ] ettenng as in A 

C, Brachypauropus ^apttbu^; Lettering as in A and B, {tg^) 
liist and second terga, tg^, - ninth and tenth terga 

D, Jaws of Paiiropus huxleyi^ mdy mandible, wv, maxilla, Ib^ 
labi il framework 

P, Antenna of Fwypaurapui> i,pinosu^^ // flagella, g/, sensory 
»)rgan 

bears i singU pair of legs, nnu purs of which are fully developed 
ambuUtoiy limbs, while those of the first segment arc reduced to 



(After Lubl c»« 1 ) 

Fig -Enlarged view of Pauropus huxleyi, from ventral side 
i pair of bud like processes I he first and last pairs of ambulatory 
limbs consist of five segments, in the remaining pairs the terminal 
•segment may be subdivided into two, so that there may be six 
segments m all The ambulatory limbs are usually terminated by 
three claws, a principal and two subsidiary, e ich claw being accom- 
panied by a membranous pad Between these limbs, which are 
1 datively longer and stronger than m the Diplopoda and evenly 
spaced on each side of the body, extends a soft-skinned sternal 
aiea Jhe distensible pleural region of the body is also membra- 
noip , but the dorsal area is covered by chitinous plates or terga. 


usually SIX in numl>er, excluding that of the mal segment, each of 
the anterior five of these overlies two limb bearing somites, the 
first covering the somite of the rudimentary limbs and of the first 
|>air of locomotor legs, the second those of the second and third 
pairs of locomotor legs, and so on Ihis condition is m adumbra- 
tion of t! c far completer fusion of somites seen m the Diplopoda 
Ihc sixth tergal plate belongs to the limbless pcnultimite somite 
The duplex character of the first hv(. terga is suggested in Pauropus 
by the presence of two rows of sensory bristles, there being only 
one such row upon the sixth tergum In the aberrant genus Brachy- 
pauropus tlie evidence is practically completed by the correspon- 
dence in number between the terga and purs of kgs, there being 
divisional line between the two rows of setie On each side of the 
body there ire five long pubescent tactile setae situated on the 
second to the sixth terga in Pauropus, and on the pleural ire i 
corresponding to these terg«i m Brachypauropu<^ 

The cerebral mass of the nervous system is laigt and when view eel 
from above is seen to consist of twe; lobes defineel hy a median groove 
In the absdiec of eyes no optic nerves are given otf Beneath 
these ire two antennal lobes whence arise, close together, the 
antennal nerves I wo short commissuial cords connect th( cerebral 
mass with the subocsophageal ganglion, a composite mass foimed of 
the iieivous centres which supply the two pans of jaws ind the 
rudiment iiy legs of the first pur Behind this large ganglion the 
cord, winch shows superficially no trace of its dendfle origin, presmts 
a ganglionic swelling for each pair of legs No circulatory or 
respiratory organs have been detected 

ihe ilimcntary can il consists of a short, narrow fore gut, a large, 
straight mid gut and a moderately long bind gut which is itself 
eomposeel of two paits, an anterior naiiow tube which opens into 



(After Kenyon, / /(//* <- idl ^ludus, iv , 1895 ) 

FiCr 14 Pauropoda 


A, Alimentary canal of Pauropus, fg, fore gut , sg, salivary gland, 
mg, mid gut , hg, an tenor portion of hind gut , a, anus , m p t , inaJ 
pighian tubule 

13 , Female genital organs of Pury pauropus , ov, ovary, ovtd, 
ovieluct , rs, receptaculum seminis go, genital orifice 

C, Male genital organs of Pauropus , and t", an tenor and pos- 
terior portions of testes , vd'^, vd^, vd'^, vasa deferentia , vs 5, ve>si- 
cula seminalis , cd, common duet , go, genital orifices 

D, Lateral view of Pauropus, c, head, ant antenna, tg^ tg^, 
first and fifth tergal plates , a sg, anal segment , st, lateral bristles , 
tg r, rudimentary leg, Ig^ and /g®, first and ninth fully formed 
walking legs , p, penis 

a dilated, jnnform, posterior portion, narrowing gradually to 
terminate in the anus Opening into the anterior extremity of the 
fore gut there is a pair of " salivary ’ glands Malpighian tubes 
have been found in some forms, i e females of Lurypauropus 
sptnosus but not m any examples, male or female, of Paul opus 
huxlevi Where present they open '^t the point of union of the mid 
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and hind-gnts The generative organs in the female are very 
simple and much like those of the Diplopoda In the male they 
are lughly complex, and unlike those of any known Arthropod m 
certain particulars The wide, unpaired ovary extends nearly to 
the posterior end of the body Anteriorly it passes into an oviduct 
which IS unpaired throughout its length Ihe posterior pcution of 
the duct IS wide The anterior, an abruptly narrowed tube, curves 
round the nerve-cord and opt ns by a single sub mctiian orifice in the 
third segment Just within the orifice there opens into the oviduct 
the short ducL of a spherical roceptaculum seminis In the mak 
the testis is nevtr paired Sometimes it is single, sometimes 
divided into an anterior and a posterior mass, and sometuncs 
merely constricted It lies above th< intestine in the posterior 
half of the body m the adult, but at least in the young m some 
cases where as manv as four divisions have been delected, its 
position IS more lateral Leading from the sperm masses there 
may lx. as many as three slender short ducts which soon cxpmd 
into wider tubes These tulxs, regarded as seminal vesicles, after 
forming a complex of loops, coils and ( iccal prolongations, ulti 
mately imitc bene it h the intestine in a single tube which passing 
foruards divides on each side of the aliment iry canal to terminate 
in the two penes situated just behind the bases of the second pair 
of complete legs that is to say, the legs of the third segment just 
at the root of the penis there is an accessory gland on the duct, 
and a bttle faj’ther oack a much larger glandular swelling 

The PauBopodi are divided into thre^ rather sharply defined 
groups or families which may be briefly characterized as follows — 

Pauropodtdae — Head not covered by the first tergal plate Anal 
segment not covered by the sixth tergal plate Icrga of the first 
ten body segments fused m oouplcs Tactile setae situated on the 
lateral portions of the teiga which arc neither sculptured noi spinous 
{Pauropus Stylo pauropxis ) 

Brachy pauropodtdae He oil an<l uial segment free and the terga 
smooth as in the last , but e ach of the eloubk terga of the Pauropodtdae 
divided mto an anterior ami posterior plate by a transverse band 
of membrane and each of these into a p iir of plates by a longitndm il 
mbgumenfal strip The tactile arismg from the plcuial area 

of the segments {Brachy pauropus ) 

Eury pauropodtdae — Body wide and onisciform, the head and the 
anal segment conccalexi dorsallv by the first ind iKiiultimatc Icigi 
respcctivdy lerga fused as m the Pauropodtdae ^ but thickly 
spinous or sculptured The tactile setae situ itcd beyond Uk edge 
of the tciga as in the Brachypauropodtdae {Lurv pauropus) 

The gofuis Pauropus is prolubly world wide m distribution since 
it has bexH discoveieel in l.uropc, North and Soutli Amciica, and in 
Siam The two knowai species of Brachx pauropus were fouml 
respectively in Italy and Austria Lur\ p^iuropus h is represent itives 
in Noith America ami Fiiroixj Fxamplcs of Pautopus irc extremely 
agile, recalling the centipede Lithobms in tlieir movements those 
of Lurvpaurojpus, on the oonlrary, are extremely slow and ejuite 
comparable m lick of igility to the common pill millipede I hey 
arc usually found in woods, under stones, fallen branches, dc id 
leaves or other elninp situations Ihey ai 7 c believed to be vegetable 
feeders incl arc ovijmious I he young upon h itching has four 
segments and three pairs of legs icpre sen ting, the lirst tliiee pans 
of imbulatorv kgs of the adult The two last segments are ij-iodous 
the first Ixiars the first pair of legs, and the second the second and 
third pTiis I he young pisses through four successive moults, 
and graduillv accjuires its full e>omplcment of segments and limbs 

GLASS SYMPHTLA 

Prosogoncate ArthrojKxls, differing in many important paitieulars 
from the Diplojxida and Pauropoda Ihe axis of the head lies in 
the same straight Ime as that of the body as in the Chilopoda and 
not it right angles to it is m the Diplopodi incl Piuropod i I here 
arc no eyes The intcnn n are very long and miny jointed Four 
p>airs ot gnathitts attached to the under side of the head have been 
detected The first j^ir (mandibles) are two jointed, as in many 
Diplopcxls The second pair (maxillulae) arc minute, one jointed 
arwd articulitcd to a me^lian lobe or hypopharynx which is supported 
bv two chitinous skclet il rods The third pair (maxillae) consist 
of a long, basal segment terminating distally in two lobe s , near the 
distal end of the bisal segments there is externally a minute one or 
two jointed inoeess, regarded as a palpus Between the maxillae 
lies a large, cioiibk plate (labium or maxillae of second pair) which 
is ittache^ proximally to two rod like basal segments and terminates 
distallv in two pairs of short lobes The body is long and nairovv 
and bt'nrs on its doisal side fifteen tergal plates The first of these, 
immediatelv succeeding tht head, is very short the remainder 
are large and sub-equal in size The adult animal ts furnished 
with twelve pairs of walking legs, which, with the exception 
of the first pair are alike in size and segmentation Lach 
consists of five segments the distal of which is long and termi 
nates with two powerful claws The proximal segment bears 
internally a slender, cylindncal process which may be termed the 
pirapod It has been asserted tnat the segment bcanng this para- 
pod IS in reality the second and that the true basal segment or coxa 
is embedded m the ventral integument The legs of the first and 
second pairs never have the parapod, but they are invariably 
present in the remaining ten pairs The legs of the first pair 


are never more than four jointed , they are always smaller than 
the others, and are sometimes reduced to mere bud-liko pro- 
cesses They belong to the first segment behind tlic head Tho 
segment represented by the last tergal plate has no ambulatory 
limbs, but articulated to its posterior ^ 

Ixirder is a pair of large, backwardly 
directed sclerites, which ire perforated 
bv the ducts of two spinning glands 
These segments are regarded by some 
authors as the appentlages of the last 


(After I aUcl, Dte Myr ()it I 
T884 ) 
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A, Mandibles or jaws of first pair of 
S olopertdrella ^ md^y md'^y first and second 
segments, tendon, c, part of ventral 
skeleton of head 

B, Jaws of second pair , mr/, m ixillula, 
hypy hypopharynx 

C Jaws of third and fourth pairs , mXy 
maxilla, p mx, maxillary palp lb mXy 
maxillary lobes lb st sternal plate ol 
jaw of fourth pair or labium , lb lb first 
ind second segments of labium (Figs 
A, B C modified from H insen Q J M S , 

47. pi 1 ) 

D, Postenor end of body from below, 
^ifh pair Ig^^y ludimentaiy 
kg ot 1 2th pair of immiturc specimen, 
sc exscitik sac ent y paxipod, papy 
sensory papilla Lerty cercus or spin- 
ning scleiite dly duct of silkglaiid , 
anus 
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segment and have been compared to the ccrcopods otmseets At- 
fathtd also to the sides ot the last segment in front of the spuming 
mamilla there is a sul>-conical pajiilla beai mg an ipiral seta arising 
from a cuplikt depression ft has been suggested that these 
papill le also rcjiresent a pair of appendages In that case the 
list segment must be double and bear two jiaiis of appendnges 
I bus there may be as many as touiteen pairs of trunk appe nel 
ages there aic howevet, only twelve puis known to exist with 
certainty These arc repiesentcd bv as many segments on the 
ventral skie but are numcncally less by two thin the tciga It is 
not known whether this very unusual phe nomenon is to be accounted 
for by the additiein ol two supernumeraiy terga or by the excal ition 
ol two pairs of appcnelages I he kgs of the first pan ire basilK 
m eontaet the rest arc sepaiatcd by a tiiangular sternal 
area At the base of the legs, with 
the exception of those of tlic first 
and last pair there is \ slit like 
orifice re c tiling the cox d sacs of 
certain Diplopoda {eg Lxsiopttalum ^ 

Platydesmus) In internal anitomy 
the SymphyLa closely resemble the 
Diplojx)di Ihe ilimentaiy eanil 
IS straight and simple, with a pair 
of ' salivary "" glands operung into 
the fore gut, and a pair ot malpighian 
tubes joining the hind gut close to its 
eommunicatiem with the mid-gut 
There is a dorsal he irt with seg- 
mental ostia and valves, and also 
a supraneural vessel The silk 
glands, which occur in both sexes, 
are situated as in Lvswpeialum 
The generative glands and duets, 
which are paired lie between the 
alimentary canal above and the nor- 
mally constructed nerve cord below 
and are accompanied in the mal 
by a pair of seminal vesicles an 
the onliee lies ventrally in the third 
segment behind the head A peeiih- 
anty in which the Symphyla differ 
from all tracheate arthropoda is 
the presence of i single pair of 
tracheal tubes opening by a pair of 
spiracles on the lower surface of the 
head behind the antennae 
The newly hatched young has a 
smaller number of appendages than 
the adult, the full conTplement of 
legs being reached only after suc- 



FiG 16 — I Scuttgerella 
sp ^ highly magnified (slightlv 
modifieel from Packard) , a 
spinning sclentcs , by by legs 
of first pair , c, antennae 
2, One of the functional 
legs further enlarged (from 
Wood Mason), showing the 
five joints and terminal pair 

ce««.ve moults 

The known species of Symphyla are referred to two genera 
Scolopendrella and Scuttgerella which together constitute the family 
Scohpendrelltdae The chief difference Ixjtween the two lies m the 
form of the tergal plates, which in Scolopendrella have the postenor 
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angles produced and angular, whereas in *^cuHgerella they are rounded 
Both gcncia are widely distributed and cire represented, in Europe, 
South America, Siam, &c. Large specimens reach a limit of between 
SIX and seven millimetres They live m earth, beneath stones, dead 
leaves or fallen branches, and resemble diminutive centipedes {Scolo- 
Pendva. or Ltt?iobtus) both in appearance and movements Ihe 
Symphyla have frequently been compared with the Thysanurous 
Ilcxapods, the parapods with their adjacent fxsertile vesicles in 
Saolopendrella being very similar to the abdominal appendages and 
vesicles of such an insect as Mach'ihs , while the posterior spinning 
sclerites or cerci of the former bear much resemblance to the ccrco 
pods of Japyx It must be remembered, however, that the spinning 
glands of certain Diplopods occupy the same position as those of the 
Symphyla and open upon papilliform jiioccsses of the la>.t tergal 
plate which are certainly not appendages Hcnec, if the papillae 
are the homologues of the ecrci in Scolopendvella^ these cerci cannot 
be morphologically comparable to lh( cercojiods of fapyx or other 
insects But even if the full force of the irguimnts in favour of 
relationship between the Symphyla and the Hexapoda be admitted, 
the Symphyla, m verthcless differ esscnti illy from the Hexapoda 
m the anterior position of the generative orifice, and in the presence 
of twdve pairs of similar ambulatory limbs (HIP) 

MILLOM, a market town in the Egremont parliamentarv 
division of Cumberland, England, in the extreme south-west of 
the county, on the Furness railway Pop of urbin district 
(iqoi), 10,426 1 he churc h of Holy Trinity, Early Norman and 

Dei orated in date, is ( hiefly of interest for its curious pillars, 
alternately round and octagonal, and for a window in the north 
aisle, which has five lijflits, and is known, on account of its 
unique shape, as the “fish-window” A missive roodstone 
stands m the churchyard Millom Castle, dating from shortK 
after the Conquest, was fortified in the 14th century by Sir John 
Huddlcstone, whose descendants held it until 1774 For centu- 
ries, thev exen ised the power of life and death , a stone stands 
where the gallows were formerly erected, and indicates that here 
thev exen ised jura regaha Ihough strongly built, the castle 
was never of great size, and it has been hrgely dismantled A 
fine carved staircase, however, still exists in the mam chapel 
In 1648 the Parliamentary forces besieged Millom Cistlc, and 
earh in the igth century its park was converted into farmland 
In the neighbourhood of Millom theic are bl isl furnaces and 
highly prodiH tive mines of red h icmatite ore The deposit lic*s 
partly under the foreshore of the river Duddon, and a comptnv 
has expended upwards of £120,000 upon a sea-wall and embank- 
ment to protect the mine from the sea 

MILLS, JOHN (d 1736), English actor, was a member of 
the company it Drury 1 anc from 1695 almost uninterruptedly 
to the tunc of his death, playing and creating hundreds of parts 
He was it his best in tragedy His wife was an actress, and 
their son William — “ the younger Mills ” — was also an m tor 
of some mint 

MILLS, ROGER QUARLES (1832 ), American legislator, 

was born m lodd county, Kentucky, on the 30th of Manh 
1832 He w ent to Texas in 1839, studied law, and was admitted 
to the bar bv a spetial art of the legislature before he was 
twentv-one He entered the Confederate army in i86t, took 
patt as a private in the battle of Wilson^s Creek, and as colonel 
commanded the Tenth Texas Infantry at Arkansas Post, 
C hi( kamauga (where he commanded a brigade during part of 
the battle), Missionary Ridge and Atlanta He served in the 
national House of Representatives as a Democrat from 1873 
1892 and m the Sen^ite from 1892 to 1899 He made the tariff 
his spec lal study, and was long recognized as the leading authontv 
m Congress As (hairman of the W lys and Means Committee 
of the House of Representatives in 1887-1889 during President 
Cleveland’s first administration, he led the fight for reform 
From his committee he reported m April t888 the “ Mills Bill,” 
which provided for a reduction of the duties on sugar, earthen- 
ware, glassware, plate glass, woollen goods and other articles, 
the substitution of ad valorem for specific duties in many rases, 
and the placing of lumber (of certain kinds), hemp, wool, flax, 
bor IX, tin plates, salt an^ other articles on the frt e list This bill 
was passed by the Democratic House on the 21st of July, and was 
then so amended by a Republican Senate as to be unacceptable 
to the house The tariff thus became the chief issue in the presi- 
dcnMal campaign of 1888 In 1891 Mills was a candidate m the 


Democratic caucus for Speaker of the house, but was defeated 
by Charles h Crisp (1845-1896) of Georgia During the free 
silver controversy he adhered to the Cleveland section of the 
Democratic party, and failed to be re-elected when his term in 
the Senate expired in 1899 He then retired to Corsicana, 
Icxas, where he engaged in business and the practice of law 

MILLSTONE GRIT, in geology, a senes of massive sandstones, 
grits and conglomerates with alternate shales, the whole resting 
directly upon the Carboniferous Limestone or upon intervening 
shales (Yoredale, Limestone Shales), usually in stratigraphical’ 
continuity Its occasional coal-seams show that conditions 
of coal-formation had already begun In Great Britain its 
outcrop extends from the Bristol Coalfield thiough South and 
North Wales to its fullest development in the north-midland 
counties, Lancashire and Yorkshire, and thenii to Scotland, 
where the Rosim Sandstone of the Lothians and the Moor Rock 
of I anark and Stirling are considered its ecjuivalenls Character- 
ized by grits and sandstones of the same general t>pe, though 
individuallv variable, as sandbanks formed on the shoaling 
of the Carboniferous sea, yet often persistent over wide areas, 
the formation, estimated as 5000 ft thick in Lancashire, con- 
tains typically the following grits in descending order Pirst, or 
Rough R(Kk, second, or Hashngden tlags (I^ncashire), third, 
or Chatsworth Grit (the last two being the Middle Grits of 
Yorkshire), fourth and fifth, or Kinderscout Grits and the 
Shale Grits The first and third, the most persistent, are often 
coarse and pibbly, like the Kinderscout Grits In the north of 
England these grits lose their identity In South Wales the 
Millstone Grit, immediately succeeding the Carboniferous 
Limestone, c onsists of 450 ft of grit and shale, its upper member 
being the massive pebbly harewcll Rock It extends into the 
Bristol ( oalfield, though not recognized in the Devonshire Culm 
In Ireland certain grey grits and flags are assigned to it 

In noithern E ranee and Belgium it loses its individuality 
and IS merged in the Coal-measures It reappears east of 
the Rhine, l)ut is unrecognizable in the somewhat different 
Carboniferous succession of eastern Europe In America the 
Potts villc ( onglotneratc, 1500 ft thick in the south Appa- 
1 uhlans, with workable coals, and widely unconformable upon 
the Mississippnn, introduces the Pennsylvanian (Upper Carbon- 
iferous) system, and approximately represents the Mfllstonc 
(jHt of western Europe, as does the red conglomeiate of Nova 
Scotia 

ihe shales of the Millstone Grit indude thin beds of marine 
goniatites (Glyphtoceras Inltngue Gaslrtocera^ carhonartum), 
Pterimpecien papyraceus, and I ingula mviiloides, while the grits 
contain Leptdodendron Sttgmaria and calamites In Scotland 
plants and estuarine fishes differ markedly above and below 
the Roslin Sindstone 

The English Millstone Grit produies a characteristic scenery 
of wild moorland plateaux, or alternations of sliale-v alleys 
and rugged gnt-ndges The grits furnish valuable building- 
stones and grindstones I hey also afford an excellent water 
supply (C B 

MILLVILLE, a c itv of Cumberland countv , New Jersey, U S A , 
on the Mauric e river, 40 m S by E^ of Philadelphia Pop 
(1890), 10,002, (1900), 10 58^, of whom ?;98 were foreign-born, 
(1905, state census) 11,884 It is served by the West Jersey 
& Seashore railway, by electric lines to Philadelphia, Bridgeton, 
Vineland and Fairton, and by schooners and small freight 
boats Peaches and small fruit are cultivated extensively 
in the surrounding country In the north part of the city is 
a large public park, m which a beautiful lake 3 m long and about 
I m wide has been formed by damming the river Glass and 
moulding sand is found m the vicinity, and the city is engaged 
principally in the manufacture of glass (especially druggists’ 
ware) The value of the city’s factory products increased 
from 12,513,433 1900 to $3,719,417 in 1903, or 48%, and of 

the total value in 1905, $2,332,614, or 62 7%, was the value 
of the glass products Millvillf was incorporated as a town 
in 180T, was chartered as a city in 1866, and its charter was 
revised in 1877 
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MILMAN, HENRY HART (1791-1868), English historian and 
ecclesiastic, third son of Sir Francis Milman, Bart, physician 
to George III , was born in London on the loth of November 
1791 Educated at Eton and at Brasenose College, Oxford, 
his university career was brilliant He gained the Newdigate 
prize with a poem on the Apollo Belvtdere in 1812, was elected 
a fellow of Brasenose in 1814, and in 1816 won the English 
essay prize with his Comparative Estimate of Sculpture and 
Painting In 1816 he was ordained, and two years later was 
presented to the living of St Mary’s, Reading Milman had 
already made his appearance as a dramatic writer with his 
tragedy FaziQ (produced on the stage under the title of The 
Italian Wife) He also wrote Samory the Lord of The Bright 
Cttyy the subject of which was taken fi;om British legend, the 

bright city ” being Gloucester, but he filled to invest it with 
senous interest In subsequent poetical works he was more 
successful, notably the Tall of Jerusalem (1820) and the Martyr of 
Antioch (1822) I he influence of Byron is seen in his Belshazzar 
(1822) A tragedy, 4 nne Boleyn, followed in 1826, and Milman 
also wrote ‘‘ When our heads arc bowed with woe,” and other 
hymns, an admirable version of the Sanskrit episode of Nala and 
Damayanti, and translations of the Agamemnon of Aeschylus 
and the Bacchae of P.uripides In 1821 he was elected professor 
of poetry at Oxford, and in 1827 he delnered the liampton 
lectures on the character and conduct of the apostles as an 
evidence of Christianity His poetical works were published 
in three volumes in 1839 

Turning to another field, Milman published m 1829 his 
History of the fewSy which is memorable as the first by an English 
clergyman which treated the Jews as an Oriental tribe, recognized 
sheikhs and amirs m the Old Testament, sifted and classified 
documentary evidence, and evaded or minimized the miraculous 
In consequence, the author was violently attacked and his inevit- 
able preferment was delayed In 1835, however, Sir Robert Peel 
made him rector of St Margaret’s, Westminster, and canon 
of Westminster, and in 1849 he became dean of St Paul’s By 
this time his unpopularity had nearly died away, and generally 
revered and beloved he occupied a dignified and enviable 
position, which he constantly employed for the promotion of 
culture and in particular for the relaxation of subscription 
to ecclesiastical formularies His History of Christianity to the 
Abolition of Paganism in the Roman Empire (1840) had been com- 
pletely Ignored but widely different was the reception accorded 
to the continuation of his work, his great History of Latin 
Christianity (iSs$)y which has pissed through many editions In 
1838 he had edited Gibbon s Decline and Fall of the Roman 
Empire y and in the following vear published his Life of Gibbon 
Milman was also responsible for an edition of Horace, and when 
he died he had almost finished a history of St Paul s Cathedral 
which was completed and published by his son, A Milman 
(I ondon, 1868), who also collected and published in 1879 a 
volume of his essays and articles Milrnan died on the 24th of 
September 1868, and was buried in St Paul’s Cathedral By his 
wife, Mary Ann, a daughter of T leut -General William Cockell, 
he had four sons and two daughters His nephew, Robert 
Milman (1816-1876), was bishop of Calcutta from 1867 until his 
death, and was the author of a Life of lorquato Jasso (1850) 

See A C Tait Sermon tn Memory of H H Milman (I ondon, 
i8C)8) and Arthur Milman, H H Milman (London 1900) See 
also the Memoirs of It Milmaiiy Bishop of CalcutiGy by liis sister, 
Princes Maria Milman (1879) 

MILNE-EDWARDS, HENRY (1800-1885), French zoologist, 
the son of an Englishman, was born m Bruges on the 23rd of 
0( tober 1800, but spent most of his life in France At first he 
turned his attention to medicine, in which he graduated at Pans in 
1823, bqt his passion for natural history soon prevailed, and he 
up to the study of the lower forms of animal life 
OMjgiy3fijl^|earliest papers (Recherches anatomiques sur les crus- 
was presented to the Academy of Sciences in 1829, 
forrtiw thff theme of an elaborate and eulogistic report by G 
Cuvier in the following >ear It embodied the results of two 
dredging expeditions undertaken by him and his friend J V 


Audoum during 1826 and 1828 m the neighbourhood of Granville, 
and was remarkable for clearly distinguishing the marine fauna 
of that portion of the French coast into four zones Much of 
his original work was published in the Annales des sciences 
naiurelleSy with the editorship of which he was associated from 
1834 Of his books may be mentioned the Histoire naturelle 
de crustaces (3 vols , 1837-1841), which long remained a standard 
work, Histoire naturelle des coralliaires, published in 1858-1860, 
but begun many years before. Lemons sur la physiologic el 
V anatomic comparee de Vhomme et des animaux (1857-1881), in 
14 volumes, and a little work on the elements of zoology, origin- 
ally published in 1834, but subsequently remodelled, which 
enjoyed an enormous circulation He was appointed in 1841 
professor of entomology at the Museum d’ Histoire naturelle, 
where twenty-one years later he succeeded Cieoffroy Saint- 
Hilaire in the chair of zoology The Royal Society in 1856 
awarded him the (opley medal in recognition of his zoological 
investigations He died in Pans on the 29lh of July ihXtj 
His son, Alphonse Milne-Edwards (1835-1900), who became 
professor of ornithology at the Museum in 1876, devoted himsdf 
especiallv to fossil birds and deep-sea exploration 

MILNER, ALFRED MILNER, Viscouni (1854- ), Biitish 

statesman and colonial admin istiator, was born at Bonn on 
the 23rd of March 1854, the only son of Charles Milner, M D , 
whose wife was a daughtei of Major-General Rcad>, sometime 
governor of the Isle of Man IIis paternal grandfather, an 
h nglishman, settled in Germany and married a German lady , 
and their son, Charles Milner, practised as a physician in London 
and became later Reader in English at Tubingen Universit> 
Alfred Milner was educated first at Tubingen, then at Kings 
College, London, and under Jowett as a scholar of Balliol 
College, Oxford, from 1872 to 187^ He giaduated in 1877, 
with a first class in classics, having won the IIertfc;rd, Craven, 
Eldon and Derby scholarships, and was elected to a fellowship 
of New College At Oxford he formed a close friendship with 
Arnold Toynbee, and was assoc latcd with his schemes of social 
work, and subsequently he wrote a tribute to his friend, Arnold 
loynbee a Reminiscence (1895) In 1881 he was called to the 
bar at the Inner Temple and joined the staff of the Pall Mall 
Gazette under John Morley, becoming assistant editor under 
W 1 Stead In 1885 he abandoned jouinalism, and became 
I iberal candidate foi the Harrow division of Middlesex at the 
general election, but was defeated He acted as private sec retary 
to Mr (afterwards lord) Goschen, and in 1887, when Cjoschen 
became chancellor of the exchequer, was appointed his piincipal 
private secretary It was by Goscheii’s influence that in i88cj 
he was made under-secretary of finance in Egypt He remained 
m Egypt four years, his period of office coinciding with the 
first great reforms, after the danger of bankruptcy had been 
avoided Milner returned to England in 1892, and was appointed 
chairman of the Board of Inland Revenue, being made C B 
m 1894 and K C H in 1895 Shortly after his return to 
England he published his England in Egypt, which at onct 
became the authoritative account of the work done since the 
British occupation 

Sir Alfred Milner remained at the Board of Inland Revenue 
until i8c; 7 He was regarded as one of the clearest-headed and 
most judicious ofiicials in the British service, and his position 
as a man of moderate Liberal views, who had been so closely 
associated with Goschen at the Treasury, Cromer in Egypt and 
Ilicks Beac h (Lord St Aldwyn) and Sir W Harcourt while *it 
the Inland Revenue, marked him out as one m whom all parties 
might have confidence The moment for testing his capacity 
m the highest degree had now come In April Lord Rosmead 
resigned his posts of high commissioner for South Africa and 
governor of Cape Colony The situation resulting from the 
Jameson raid (see Tr^svaal and South Africa) was one 
of the greatest delicacy and difficulty, and Mr Chamberlain, 
now colonial secretary, selected Milner as Lord Rosmead’ s 
successor Ihe choice was cordially approved by the leaders 
of the Liberal party, and warmly recognized at a farewell 
dinner presided over by Mr Asquith (March 28th, 1897) The 
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appointment was avowedly made in order that an acceptable 
British statesman, in whom public confidence was reposed, 
might go to South Africa to consider all the circumstances, 
and to formulate a policy which should combine the upholding 
of British interests with the attempt to deal justly with the 
Iransvaal and Orange Free State governments 
Sir Alfred Milner reached the Cape in May 1897, and after 
the difficulties with President Kruger over the Aliens’ Law 
had been patched up he was free by August to make himself 
personally acciuainted with the country and peoples before 
deciding on the lines of policy to be adopted Between August 
1897 May 1898 he travelled through Cape Colony, the 
Bechuanaland Protectorate, Rhodesia and Basutohnd The 
better to understand the point of view of the Cape Dutch 
and the burghers of the Iransvaal and Orange Free State, 
Milner also during this period learned both Dutch and the 
South African ‘‘ laal ” He came to the conclusion that there 
( ould be no hope of ped( e and progress m South Africa while 
there remained the “ permanent subjection of British to Dutch 
in one of the Republics ” He also realized — as was shown 
by the triumphant re-election of Mr Kruger to the presidency 
of the Transvaal m February 1898 — that the Pretoria govern- 
ment would never on its own initiative redress the grievances 
of the “ Uitlanders ” In a speech delivered at Graaf Reinet, 
a Bond stronghold, on the 3rd of March i8g8, he made it clear 
that he wis cietermined to secure freedom and equality for the 
British subjects in the Iransvaal, and he urged the Dutch 
colonists to induce the Pretoria government to assimilate its 
institutions, and the temper and spirit of its administration, 
to those of the free communities of South Africa 1 he effect of 
this pronouncement was great, and it alarmed the Afrikanders, 
who at this time viewed with apprehension the virtual resump- 
tion bv ( ccil Rhodes of his leadership of the Progressive (British) 
parly at the C ape lhat Milner had good grounds for his view 
of the situation is shown in a letter written (March ii) 
by Mr J X Merriman to President Stevn of the Free State 
“ The greatest danger (wrote Mr Merriman) lies in the attitude 
of President Kruger and his vain hope of building up a State 
on a foundation of a narrcjw unenlightened minorih, and his 
obstinate rejection of all prospect of using the materials which 
lie icadv to his hand to establish a true republic on a broad 
libeial basis Such a state of affairs cannot last It must 
break down from inherent rottenness ’ 1 hough this was 

recognized by the more far-seeing of the Bond leaders, they were 
ready to support Kruger, whether or not he granted reforms, 
and the> sought to make Milner’s position impossible His 
difficulties were increased when at the general election in Cape 
C olony the Bond obtained a majority Acting strictly in a con- 
stitutional manner, Milner thereupon (Oct 1898) called upon 
Mr W P Schreiner to form a ministry, though aware that 
such a ministiy would be opposed to any direct intervention 
of Great Biitain in the Transvaal Convinced that the existing 
state of affairs if continued, would end in the loss of South 
Africa by Biitain, Milner came to Lngland in November 1898 
He retuined to the Cape in February 1899 fully assured of the 
support of Ml Chamberlain, though the government still 
clung to the hope that the moderate section of the Cape and 
Tree State Dutch would induce Kruger to deal justly with the 
Uitlanders He found the situation more critical than when 
he had left ten weeks previously Johannesburg was in a 
ferment, while General Sir William Butler, who acted as high 
commissioner in Milner’s absence, had allowed it to be seen 
that he did not take a favourable view of the Uitlander griev- 
anc es On the 4th of May Milner penned a memorable despatch 
to the Colonial Office, m which he insisted that the remedy for the 
unrest in the Transvaal was to strike at the root of the evil — the 
political impotence of the injured “ It may seem a paradox, ’ 
he wrote, ‘‘ but it is true that the onh wav for protecting our 
subjects IS to help them to cease to be our subjects The 
policy of leaving things alone only led from bad to worse, and 
“ the case for intervention is overwhelming ” Milner felt that 
only the enfranchisement of the Uitlanders m the Transvaal 


would give stability to the South African situation He had 
not based his case against the Transvaal on the letter of the 
Conventions, and regarded the employment of the word “ suze- 
rainty ” merely as an “ etymological question, but he realized 
keenly that the spectacle of thousands of British subjects in the 
Iransvaal in the condition of “helots” (as he expressed it) 
was undermining the prestige of Great Britain throughout 
South Africa, and he called for “ some striking proof ’ of the 
intention of the British government not to be ousted from its 
predominant position This despatch was telegraphed to 
London, and w'as intended for immediate publication, but it 
was kept private for a time b) the home government Its 
tenor was known, however, to the leading politicians at the 
Cape, and at the instance of J H Hofmeyr i conference was 
held (Mav 31- June 5) at Bloemfontein between the high com- 
missioner and the president of the Transvaal Milner then 
made the enactment b) the Iransv^aal of a franchise law 
which would at once give the Johannesburgers a share in the 
government of the c ountrv his main, and prac tu ally his only 
demand Iht conference ended without any agreement being 
reached, and the diplomatic discussion which followed (sec 
Iransvaai) gradually became more and more contentious 
When war broke out, Oc tober 1899, Milner rendered the militarv 
authorities “ unfailing support and wise counsels, being in 
Lord Roberts s phrase “one whose courage never faltered ’ 
In February 1901 he was called upon to undertake the adminis- 
tration of the two Boer stales, both now annexed to the British 
Empire, though the war was still in progress He thereupon 
lesigncd the governorship of Cape Colonv, while retaining the 
post ol high eommisMoncr The work of reconstructing the 
civul administration m the Ir.vnsvial and Orange River Colonv 
could onh be earned on to a limited extent while operations 
continued in the field Milner therefore returned to England 
to spend i ‘ hard-begged holiday,” which was, however, mainly 
occupied in work at the Colonial Office He reached London 
on the 24th of May 1901, had an audience with the king on 
the same cli>, was made a G( B and privy councillor, and 
was laised to the peerage with the title of Baron Milner of 
St James s and Cape iown Speaking next day at a luncheon 
given in his honour, answenng critics who alleged lhat with 
more time and patience on the part of Great Britain war 
might have been av^oided, he asserted that what they weie 
asked to “conciliate” was “panoplied haired, insensate am- 
bition, invincible ignoranc e ” Me mwhile the diplomacy of 1899 
and the conduct of the vNar had caused a great change m the 
attitude of the Liberal partv in England towaids Lord Milner, 
whom Mr Leonard Courtney even characterized as “a lost 
mind ” A violent agitation for his recall, in which Sir Henrv 
Campbell-Bannerman joined, was organized, but without success, 
and in August he returned to South Africa, where he plunge cl 
into the herculean task of remodelling the administration 
In the negotiations for peace he was associated with Lord 
Kitchener, and the terms of surrender, signed at Pretoria on 
the 31st of May 1902, were drafted by him In recognition 
of his services he was, on the 15th of July, made a viscount 
Immediately following the conclusion of peace Milner published 
(June 21) the letters Patent establishing the system of eiown 
colony government m the Transvaal and Orange River c olonies, 
and exchanging his title of administrator to that of governor 
The reconstructive work necessarv after the ravages of the 
war was enormous He provided a steady revenue by tlie 
levying of a tax of 10% on the annual net produce of the gold- 
mines, and devoted special attention to the repatiiation of the 
Boers, land settlement by British colonists, education, justice, 
the constabulary, and the development of railways While 
this work of reconstruction was in progress domestic politics 
in England were convulsed by the tariff reform mov^ement 
and Mr Chamberlain’s resignation Milner, who was then 
spending a brief holiday m Europe, was urged by Mr Balfour to 
take the vacant post of secretary of state for the colonies This 
offer he declined (Oct i, 1903), considering it more important to 
complete his work in South Africa, where economic depression 
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was becoming pronounced He was back m Johannesburg 
in December 190^, and had tx) consider the crisis in the 
gold-mming industry caused by the shortage of native labour 
Reluctantly he agreed, with the assent of the home govern- 
ment, to the proposal of the mineowners to import Chinese 
coolies on a three years’ contract, the first batch of Chinese 
reaching the Rand m June 1904 

In the latter part of 1904 and the early montlis of 1905 Lord 
Milner was engaged on the elaboration of a scheme to provide 
the Transvaal with a system of “ reprt sentative ” government, 
a half-way house between crown colony admmistration ancl 
that of self-government Lettcrs-patent providmg for repre- 
sentative government were issued on the 31st of March 1905 ^ 
Por some time he had suffered in health from the incessant 
strain of work, and he determined to retire He left Pretoria 
on the 2nd of April and sailed for Europe on the following day 
Speaking at Johannesburg on the eve of his departure, he re- 
commended to all concerned the promotion of the material pros- 
perity of the countrv and the treatment of Dutch and British on 
an absolute ccjuality Having referred to his share in the war, 
he added “ What I should prefer to be remembered by is a 
tremendous effort subsequent to the war not only to repair 
the ravages of that calamity but to re-start the colonies on a 
higher plane of civilization than they have ever previouslv 
attained ” He left South Africa while the economic crisis was 
still acute and at a time when the voice of the cntic was audible 
e\ cry where, but, in the words of the colonial secretary (Mr 
Alfred ] yttelton) he had in the eight eventful years of his 
administration “ laid deep and strong the foundation upon 
which a united bouth Africa would arise to become one of the 
great states of the empire ” On his return home his university 
honoured him with the honorary degree of D C T 
• Experience in South Africa had shown him that underlying 
the difficulties of the situation there was the wider problem of 
imperial unity In his farewell speech at Johannesburg he 
concluded with a reference to the subject “ When we who 
call ourselves Imperialists talk of the British Empire we think 
of a group of states bound, not in an alliance — for alliances 
can be made and unmade— but in a permanent organic union 
Of such a union the dominions of the sovereign as they exist 
to-day are only the raw material ” This thesis he further 
developed in a magazine article written in view of the coloniil 
conference held m London m 1907 He advocated the creation 
of a permanent deliberative imperial council, and favoured 
preferential trade relations between the Unitecl Kingdom and 
the other members of the empire, and in later years he took 
an active part in advocating the cause of tariff reform and 
colonial preference 

In March 1906 a motion c ensuring Lord Milner for an infraction 
of the Chinese lalxiur ordinance, in not forbidding light corporal 
punishment of coolies for minor offences in lieu of imprisonment, 
Ayas moved by a Radical member of the House of Commons 
On behalf of the Liberal government an amendment was moved, 
stating that “ Ihis House, while recording its condemnation 
of the flogging of C hinese coolies m breach of the law, desires, 
in the interests of peace and conciliation m South Africa, to re- 
frain from passing censure upon individuals ” llie amendment 
was carried by 355 votes to 135 As a result of this left-handed 
censure, a counter-demonstration was organized, led by Sir 
Bartle Frere, and a public address, signed by over 370,000 
persons, was presented to Lord Milner expressing high apprecia- 
tion of the services rendered by him m Africa to the Crown and 
Empire 

See also E B Iwan Muller 7 ord Mtlner and South A frica (London, 
1902) , W B Worsfold Lord Milner s Work in South A frica (London, 
1906) , W T Stead ' Sir Alfred Milner,” m The Review of Reviews, 
vol XX (1899) , and the bibliography to South Africa 

MILNER, JOSEPH (1744-1797), English evangelical divine, 
was born at Leeds and educated at leeds grammar school 
and Cambridge After taking his degree he went to Thorparch, 

1 Ow mg to the advent of a I iberal mmistrv in England, December 
1905 this scheme remained inoperative (see Transvaal History) 
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Yorkshire, as curate and assistant schoolmaster. Subsequently 
he became head master of Hull grammar school, and in 
1768 he was chosen afternoon lecturer at Holy Trinity Church, 
Hull He became a strong supporter of the Evangelical move- 
ment of the period, and greatly contributed to its success in 
Hull In addition to his work as head master, he took 
charge of North Femby parish, about 9 m from Hull His 
pubhshed works include essays and numerous sermons, but 
his best known work is the Ihsiory of the Church of (Lon- 
don, 1794-1809) He lived to complete the first three volumes, 
and two more were addcnl by his brother, Isaac Milner (1750- 
1820), dean of Carlisle, who re-edited the whole work in 1810 

MILNGAVIE (locally pronounced Millguy), a polue burgh 
of Dumbartonshire, Scotland Pop (1901), 3481 It lies 6 m 
N N W of Glasgow by the North British railway The chief 
industries indude bleach-helds, dye-works, a distillery and 
a paper mill, but the town is largely a residential quarter 
for Glasgow business men Close to the town are two reservoirs, 
Mugdock (62 acres) and Craigmaddie (88 acres), m which is 
stored the water from Loch Katrine Mugdock Castle, m 
N of Milngavie, is an old stronghold of the Grahams, m Baldcr- 
nock parish, about 2 m E , stands a cromlech, called “ the 
Auld Wiv(s’ lift” (400 ft high), commanding a fine view of 
the lands between the Forth and Clyde Dougalston Loch, 
i m S E , contains several rare aquatic plants 

MILO, or Milon, of Crotona, (ireek athlete, lived about the 
end of the 6th ccntur> b c He was six times ( rowned at the 
Olympic games and six times at the Pythian for wrestling, 
and was famous throughout the civilized world for his feats 
of strength -such as carrying an ox on his shoulders through 
the stadium at Olympia In his native city he was much 
honoured, and he commanded the army which defeated the 
people of by bans m 511 Ihe traditional account of his death 
IS often used to point a moral he found a tree which some 
woodcutters had partially split with a wedge, and attempted 
to rend it asunder, but the wedge fell out, and the tree closed 
on his hand, imprisoning him till wolves came and devoured 
him His name became proverbial for personal strength 
(Diod Sic xn 9, Pausamas vi 14, Strabo vi 263, Herodotus 

»' 137) 

MILO, TITUS ANNIUS, Roman political agitator, was the 
son of C Papius Celsus, but wa,s adopted by his m(3ther s f ither, 
T Annius Luscus He joined the Pompeian party, and organized 
bands of mercenaries and gladiators to support the cause by 
public violence in opposition to P Clodius, who gave similar 
support to the democratic cause Milo was tribune of the 
plcbs in 57 B c He took a prominent part in bringing about 
the recall of Ciccro from exile, in spite of the opposition of 
Clodius In 53, when Milo was candidate for the consulship 
and ( lodius for the praetorship, the two leaders met by acci- 
dent on the Appian Way at Bovillae and Clodius was murdered 
(January 52) Milo was impeached, his guilt was clear, and 
his enemies took every means of intimidating his supporters 
and his judges Cicero was afraid to speak, and the extant 
Pro Mtlone is an expanded form of the unspoken defence 
Milo went into exile at Massilia, and his property was sold 
by auction He joined M Caelius Rufus m 48 in his rising 
against Caesar, but was slain near Thurii in Lucania His 
wife was Fausta, daughter of the dictator Sulla 

MILO OF GLOUCESTER, lord of Brecknock and earl of 
Hereford (d 1143), was the son of Walter of Gloucester, who 
appears as sheriff of that county between 1104 and 1121 Milo 
succeeded his father about the latter year He was high in 
the service of Henry I between 1130 ancl 1135, combmed 
the office of sheriff with that of local justiciar for Gloucester- 
shire After the death of Henry I he declared for Stephen, 
at whose court he appears as constable m 1136 But in 1139, 
when the empress M^ilda appeared m England, he declared 
for her, and placed the city of Gloucester at her disposal, he 
was further distinguished by sacking the royalist city of Wor- 
cester and reducing the county of Hereford In 1141, at 
Matilda’s coronation, he was rewarded with the earldom of 



MILORADOVICH— MILTIADES 


Hereford He remained oya to the empress after her defeat 
at Winchester John of Salisbury classes him with Geoffrey 
de Mandcville and others who were non tarn comttes regni quam 
hostes puhlta The charge is justified by his public policy, 
but the materials for appraising his personal character do 
not exist 

See the Conttnuahon of Florence of Worcester (ed B 1 horpe, 1848- 
1849), the Cartulary ol Gloucester Abbey (Kolls senes), and J H 
Round's Geoffrey de Mandeville (1892) 

MILORADOVICH, MICHAEL ANDRIJEVICH, Count (1770- 
182*5), Russian general, saw service under Suvarov in the wars 
against Turkey and Poland, and m the campaign of Italy and 
Switzerland (1799) earned much distinction as a commander 
of advanced troops In 180*5, having attained the rank of 
lieutenant-general, he served under Kutusov m the c ampaign 
of Austerlitz, taking part in the aictions of Fnns and Krems 
and in the decisive battle of the 2nd of December, in which his 
column held the Pratzen heights In the Turkish War he 
distinguished himself at Giurgevo (1H07) Promoted general 
of infantry in 1810, he commanded a corps at Borodino, and 
subsequently inflicted the defeat of rarutino (or Wmkovo) on 
Murat, king of Naples (October 18, 1812) His corps was 
one of those most active in the pursuit of Napoleon’s Grande 
Armee, And in 1813 he led the rearguard of the Allies after 
their earlier defeats At the victory of Kulm he was present 
in command of a Russian-Prussian corps, which he led at 
Leipzig and in the campaign of 1814 From i8i8 to the time 
of his death he was military governor of St Petersburg He 
perished in the popular outlireak in the capital, on the 26th 
(14th o s ) of December 1825 

MILOSH OBRENOVICH I (1780-1860), prince of Servia, 
founder of the Obrenovich dynasty, was bom in 1780 of poor 
Servian peasants When he later became prince of Servia ht 
used to tell how for a penny a day he drove cattle from Servia 
to Dalmatia His half-brother, Milan Obrenovich, who had 
developed into a successful exporter of cattle and pigs into 
Austria, associated him in his own export trade and otherwise 
supported him Partly from gratitude and partly because 
the family name of his half-brother was already honourably 
known in the country, Milosh adopted that name as his own, 
and called himself Obrenovich, instead of Thcodorovich Kara- 
gei'irge, the leader of the first Servian revolution against the 
lurks, appointed Milosh Obrenovich in 1807 a voyvode, te 
district commander of the national army and civil administrator 
As such he distinguished himself in many battles, and was 
reputed a wise and energetic administrator and a just judge 
When in 1813 the lurks under the Grand Vizier Khurshid 
occupied Servia, and Karageorge and almost all his Voyvodes 
left the country for Austria, Milosh, although strongly advised 
to follow their example, refused to do so He remained in the 
country, surrendered to the Turks, and was recognized by them 
as the voyvode of Rudnik (Central Servia) As he was then 
practically the only chief of the nation, the Turks called him to 
Belgrade, where he was kept through the year 1814 as a hostage 
But he found means to prepare a new nsing of the Servians 
against the Turks, and on Palm Sunday 1815 he appeared 
wnth his voyvodeS standard iDefore the people round the small 
church of Takovo, and started the second and successful in- 
surrection Not so much by his vk tones on the battlefields 
as by his clever exploitation of the international difficulties 
of Turkey, and of the known weakness of the Turkish pashas 
for “ baksheesh — ^no doubt also by his statesmanlike modera- 
tion — he succeeded in less than two years in obtaining from 
the Porte the practical recognition of the Servian people ^s right 
to self-government The National Assembly in 1817 elected 
him prince of Servia 

From that year l^egan the organization of Servia by the 
Servians as an autonomous province of the Ottoman Empire 
But its existence as such rested on no safe and legal basis, 
except on the readiness of the Servians to defend it with all 
their might and on the goodwill of the sultan and his “ Sublime 
Porte Milosh therefore worked hard to obtain some sort 
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of international recognition of the semi-independent status 
of Servia Russia came to his assistance, and by the Treaty of 
Adnanople of 1829 the Porte engaged formalU to grant Servia 
full autonomy I his engagement was somewhat developed 
in the Hatti-shenf of 1830, which added to bervia three dis- 
tricts (Krushevats, Alexinats, Zaechar), acknowledged her full 
autonomy, recognized Milosh as hereitary prince of bcrvia, 
and declared that the lurks in Servia could have properties 
and live only in fortified places where there were lurkish 
garrisons, and not in other towns and villages Milosh won 
for his family the hereditary nght to the throne of ber\ id with- 
out the co-operation of Russia I he creation of an hereditary 
dynasty in Servia was outside the Russian Balkan policy of that 
time, and this great and independent success of Milosh was 
the first cause of Russia’s dissatisfaction with him I he second 
cause was that, yielding to the pressure exercised on him by 
his own people, he gave the country a constitution without 
asking “ the protector of Servia, ’ the tsar, for his approval 
of the step I he third cause was that Milosh consistently 
resented the interference of Russia in the internal affairs of the 
pnncipalitv I he climax of his misdeeds, from the Russian 
point of view, was that on the occasion of his visit to the Sultan 
Mahmud II in 1856 he persuaded the British ambassador. 
Lord Ponsonbv that it would be useful to establish a British 
consulate in Belgrade Ihe first British consul in Servia, 
Colonel Hcxlges, became speedily an intimate friend of Prince 
Milosh, who— probably undeT his new friend’s influence— began 
to agitate to replace the exclusive protectorate of Russia by 
the joint piotectorate of all the Great Powers of Europe The 
cabinet of St Petersburg now decided to remove Milosh from 
the throne of bcivia, and, supported by the Russian consul- 
general, the leaders of the Servian opposition, who posed 
as champions of a constitutional system, succeeded in forcing 
him to abdicate in 1839 After his abdication Milosh lived 
mostly on his estates in Rumania, or in Vienna In December 
1858 the National Assembly of Servia, having dethroned Prince 
Alexander Karageorge vich, recalled Milosh to the throne of 
Servia Milosh came, accompanied by his son Michael, and 
began to reign m his own old fashion, but deith closed his 
activity on the 14th (27th n s ) of September i860 He was 
buried in the cathedral of Belgrade (C Mi ) 

MILTIADES, the name of two Athenian stitcsmen ind 
generals of a family (the Philaidac) of Aeginctan origin, which 
claimed descent from Aeacus 

1 Mil I lADFS (6th ( entury B c ), the son of Cypsclus, a promi- 
nent oppement of Peisistratus According to Herodotus (vi 
36, 37) he led a colony to the Ihracian Chersonese at the request 
of the Doloncians, who, hard pressed by the Absmthians (or 
Apsinthians), were advised by the Delphian oracle to invite 
to their country the man who should first show them hospi- 
tality after leaving the temple Since, however, the Athenians 
had from c 600-590 bc held Sigeum in the Troad, whence 
they had fought against Mitylene, it is probable that the 
Dolonc lans appealed for help to Athens, and that Peisistratus 
took the opportunity of getting nd of one of his chief opponents 
by sending Miltiades He became “ tyrant ’’ of the C hersonesus, 
which he fortified by a wall across the isthmus from Cardia 
to Pactya He was captured by the people of I ampsacus, but 
released on the intercession of Croesus of L>dia He was 
succeeded by Stesagoras, son of his half-brother, Cimun 

2 Miltiades (died c 488 bc), the victor of Marathon, was 
another son of Cimon On the death of Stesagoras, he was 
sent to the Chersonese(? about 518-516) by Hippias — no doubt 
to support Hegesistratus at Sigeum (see Peisistratus) He 
entrapped and imprisoned the chief men of Chersonesus, which 
was then in a turbulent condition, and strengthened himself 
by an alliance with Hogesipyle, daughter of the Thracian prince 
Olorus (Herod vi 39) He led a contingent m the Scythian 
expedition of Darius Hystaspis and, according to Herodotus, 
advised the leaders who were left at the Danube bridge to 
destroy it and leave Danus to his fate This story is improbable, 
as Darius left Miltiades in possession of the Chersonese for some 
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twenty vears longer, though Persian forces were frequently 
in the neighbourhood Miltiades was, according to Herodotus, 
expelled by Scvthian invaders, but was brought back by the 
Doloncians, and subsequently captured Lemnos and Imbros 
for Athens from the so-called Pelasgian inhabitants, who were 
Persian dependents Having thus (probably) incurred the 
enmity of Darius, Miltiades fled to Athens on the approach 
of the Persians under Datis and Artaphernes, leaving his son 
Metiochus a prisoner in Persian hands, and was at once impeached 
unsuccessfully on the charge of tyranny in the Chersonese ^ 
Possibly the story of his having tried to destroy the Danube 
bridge was invented or exaggerated at this time as an argument 
xnXwsidiWom {s^Q(<jXQtQyHtstory of Greece f i vol , ed 1907, p 119 
note) Since, however, Herodotus almost certainly relied on 
Alcmaeonid tradition, which was hostile to Miltiades, the 
whole story is unc ertain , the statement that he fled before a 
Scythian invasion is cspei lally improbable If Miltiades really 
1 ecommended the destruction of the bridge, we may infer that 
the Herodotean story of his flight before the Scythians is a 
misunderstanding of the fact that his residence in Chersonese 
after the Scythian invasion was insecure and not continuous 
On the approach of the Persians Miltiades was made one of 
the ten Athenian generals, and it was on his advice that the 
polemarch Callimachus decided to give battle at Marathon 
(qv) Subsequently he used his influence with the Athenians 
to induce them to give him a fleet of seventy ships without any 
indication of his object (Herod vi 132-136) Cornelius Nepos 
{Miltiades y c vii ), probably on good authority (? Ephorus), 
states that he had a commission to regain control over the 
Aegean No doubt his object was to establish an outer line 
of defence against future Persian aggression Herodotus says 
that, having besieged Paros vainly for nearly a month, he 
made a see ret visit to 1 imo, a priestess of Demeter in Paros, 
with a view to the betraval of the island, and being compelled 
to flee wounded himself sevTrely in attempting to leap a feme 
(but see Ephorus in hragm hist gr 107) 

On his return to Athens he was impeached by Xanthippus, 
who was allied by marriage to the Alcmaeonids, on the ground 
that he had “deceived the people,” and only escaped on the 
strength of his past services with a fine of 50 talents Ihe 
facts of the trial and the charge are difiicult to recover, nor 
do we know whv the siege was raised Some authorities hold 
that he was bribed to this course, and hence that the charge 
was one of treason, others suggest that he retired in the belief 
that a Persian fleet was approaching All that is known is 
that he died of his wound (48c) 488), without paying the fine, 
which was paid subsequently by his son Cimon {qv) He 
appears to have been a man of strong determination and great 
personal courage, of a type characteristic of the prc-Cleisthenic 
constitution His absence in the Chersonese during the first 
years of the new democracy {508-493 ?)and his patrician lineage 
account naturallv for the difference which existed between him 
and the popular leaders — Themistocles and Aristides 

See the passages of Herodotus and Cornelius Nepos, quoted above, 
and histones of Greece On the Parian expedition and the txial 
K W Maevn Herodotus IV ~V I y\o\ 2 appendix xi , on the foreign 
policv of Miltiades soc I hemistocles (J M M) 

MILTON; JOHN (1608-1674), English poet, was born m Bread 
Street, Qieapsidc, London, on the 9th of December 1608 
Ills father, known is Mr John Milton of Bread Street, scrivener, 
was hinvself an interesting man He was a native of Oxford- 
shire, the son of a Richard Milton, vcoman of Stanton St John’s, 
one of the sturdiest adherents to the old Roman Cathcdic religion 
in his district, and was educated at Christ Church, Oxford, 
where he turned Protestant According to the poet’s earliest 
biographer, John Milton senior was disinherited in the beginning 
of Queen Elizabeth’s reign for reading the Bible With a good 
education and good abilities, especially m music, he may have 
h\ ed for some time in London by musical teaching and practice 
^ So Herodotus, but the story is difficult to believe in v lew of the 
fict that the family of Miltiades was distinctively txKror^poanfos 
Possibly the trial is merely a hostile version of the ordinary test of 
a man's qualification for office ( 99 Ki/AMla) 


Not till 1595, at all events, when he must have been long past 
the usual age of apprenticeship, do we hear of his prepaiaticn 
for the profession of a scrivener, and not till February 1599- 1600 
when he was about thirty-seven years of age, did he become 
a qualified member of the Scriveners’ Company It was then 
that he set up his “ house and shop ” at the sign of the Spread 
Eagle in Bread Street, and began his business of drawing up 
wills, marriage-settlements, and the like, with su(h 1 elated 
business as that of receiv ng money from clients for investmint 
and lendmg it out to the best advantage It was at the same 
time that he married, not, as stated by Aubrey, a lady named 
Bradshaw, but Sarah Jeffrey, one of the two orphan daughters 
of a Paul Jeffrey, of St Swithm’s, London, “citizen and merchant- 
taylor,” originally from Essex, who had died before 1583 At 
the date of her marriage she was about twenty-eight years of 
age Six children were born to the scrivener and his wife, of 
whom three suivivcd mfanc} — Anne, who married Edward 
Phillips, John, the poet, and Christopher (1615-1693), who was 
knighted and made a judge under James II 

Ihe first sixteen years of Miltons life, coinciding exactly 
with the last sixteen of the reign of James 1 , assoi late themselves 
with the house m Bread Street His father, while 
prospering in business, continued to be known as a 
man of “mgeniose ’ tastes, and accjuiicd distinction 
in the I onclon musical world of that time He contributed 
a madrigal to Thomas Morley’s Irtumph of Ortana (1601), 
four motets to Sir William Leighton s 1 cars and Lamentations 
of a Sorrtnvful Soul {1614), and some hymn tunes- one of which, 
“York,” IS still in common use — in Ihomas Ravcnscroft s 
Whole Book of Puilms (1621) Musk w^as thus a part of the 
poet’s domestic education from his infancy Again and again 
Milton speaks with giatitude and affection of the ungrudging 
pains bestowed by his father on his early education “ Both at 
the grammar school and also under other masters at home,’ 
is the statement in one passage, ‘ he caused me to be instructed 
daily” When Milton was ten years of age his tutor was 
Thomas Young (1587 1655), a Scottish divine, who afterwards 
became master of Jesus College, Cambridge Young’s tutoiship 
lasted till 1622, when he accepted the pastorship of the congre- 
gation of English merchants in Hamburg Already, however, 
for a year or two his teaching had been only supplemental y to 
the education wluch the boy was receiving by daily attendance 
at St Pauls public school, close to Bread Street Ihe head 
master of the school was Alexander (rill, an elderly Oxford 
divine, of high icputation for scholarship and teaching ability 
Under him, as usher or sec ond master, was his son, Alexandci 
Gill the younger, also an Oxford graduate of sc holarly reputa- 
tion, but of blustering character Miltons acquaintanceship 
with this younger Gill, begun at St Paul’s School, led to subse- 
quent friendship and correspondence Tar more affectionate 
and intimate was the friendship formed by Milton at St Paul’s 
with his schoolfellow Charles Diodati, the son of an Italian 
physician, Dr Theodore Diodati, a naturalized Englishman 
settled in London, and much respected, both on his own account 
and as being the brother of the famous Protestant divine, Jean 
Diodati of Geneva Ycmng Diodati, who was destined for his 
father’s profession, left the school for Trinity College, Oxford, 
early in 1623, hut Milton remained till the end of 1624 In 
that year his elder sister, Anne, married Edward Phillips, a 
clerk in the Government office called the Crown Office in 
Chancery 

Milton had then all but completed his sixteenth year, and 
was as scholarly, as accomplished and as handsome a youth as 
St Paul’s School had sent forth We learn from himself that 
his exercises “ m English or other tongue, prosing or versing, 
but chiefly this latter,” had begun to attract attention even 
m his boyhood Of these poems the only specimens that now 
remain are two copies of Latin verses, preserved in a common- 
place book of his (printed by the Camden Society in 1877) 
and his “ Paraphrase on Psalm CXIV ” and his “ Paraphrase on 
Psalm eXXX^ ” At the age of sixteen years and two months, 
Milton was entered as a student of Christ’s College, Cambridge, 
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111 the ^>rade of a Lesser Pensioner, ’ and he matriculated 
two months later, on the 9th of April 16215 Ihe master of 
C hrist s was Dr I homas Bainbngge , and among the thirteen 
fellows were Joseph Meade, still remembered as a commentator 
on the Apocalypse, and William Chappell, afterwards an Irish 
bishop It was under Chappell’s tutorship that Milton was 
plac ed when he first entered the college At least three students 
who entered Christ s after Milton, but during his residence, 
deserve mention One Was Edwaid King, a vouth of Irish 
birth and high Irish connexicms, who entered in 1626, at the 
age of fourteen, another was [olui Cleveland, afterwards known 
as rovalist and satirist, who entered in 1627, and the third was 
Heniv More, subsequently famous as the Cambridge Platonist, 
who entered in 1631, just before Milton left Milton s own 
brother, Christopher, joined him in the college in February 
1650 163T, at the age of fifteen 
Milton s academic course lasted seven jears and five months, 
bunging him from his seventeenth >car to his twent} -fourth 
Ihe first lour ycais were his time of undergraduateship It 
was in the second of these — the vear 1626 that there occurred 
the quarrel betw^ecn him and his tutor, Chappell, which Dr 
Johnson, making the most of a lax tradition from Aubrey, 
magnified into the supposition that Milton may have been one 
of the last students in either of the English universities that 
suffered the indignilv of corporal punishment Ihe legend 
deserves no credit, but it is certain that Milton, on account 
of some disigrcement with Chappell, left college for a time, 
though he did not lose his term, and that when he did return, 
he was transfeired from the tutorship of Chappell to that of 
Nathaniel ^o^ev From the first of the Latin elegies one infers 
that the cause of the quarrel was some outbreak of self-assertion 
on Miltons part We learn indeed, from words of his own 
elsewhere, that it was not only Chappell and Bainbngge that 
he had offended by his independent demeanour but that, 
for the first two or three years of his undergraduateship, he was 
generally unpopular, for the same reason, among the vounger 
men of his college They had nicknamed him “the Lady ’ 
~a nic kname whic h the students of the other colleges took up, 
cons el ting it into ‘the Lady of Christs”, and, though the 
allusion was chiefly to the peculiar grace of his personal appear- 
ince, It conveyed also a sneer at what the rougher men thought 
his unusual prudishness, the haught) fastidiousness of his 
tastes and morals A change in this state of things had c ertainlv 
occurred before January T628-162CJ, when at the age of twenU , 
he took Ins B A degree By that time his intellec tual pre- 
eminence had come to be acknowledged His reputation 
tor scholarship and literary genius c\tr loidinaiy even then 
was more than confirmed during the remaining three )ears 
and a half of his residence in Cambridge A fellowship in 
Christ’s which fell vacant in 1630 would undoubtedly have 
been his had the elec turn to such posts depended then absolutely 
on merit As it was, the fellowship was conferred, by royal 
favour on Edward King, his junior in college standing by sixteen 
months In July 1632 Milton completed his career at the 
university by taking his M A degree Tradition still points 
out Milton’s rooms at Christ s College 1 hey are on the first 
floor on the first stair on the north side of the great court 
Of Milton’s skill at Cambridge, m what Wood calls “ the 
collegiate and academical exercises,’ specimens remain m 
his Froluiiiones qiiaedam oratonae They c onsist of seven 
rhetorical Latin essays, generally m a whimsical vein, delivered 
by him, either m the hall of Christ’s College or in the public 
university schools lo Miltons Cambridge period belong 
four of his Latin “ Familiar hpistles, and the greater number 
of his preserved Latin poems, including (i) the seven pieces, 
written m 1626, which compose his hlegtarum liber, two of 
the most interesting of them addressed to his friend, Charles 
Diodati, and one to his former tutor, Voung, in his exile at Ham- 
burg , (^) the five short Gunpowder Plot epigrams, now appended 
to the Elegies , and (3) the first five pieces of the Sylvarum liber, 
the most important of whicli are the hexameter poem ** In 
quintum novembns ” (1626), and the piece entitled Naturam 
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non pah senium (1628) Of the English poems of the Cambi idge 
period the following is a dated list “ On the Death of a Fair 
Infant” (1625-1626), the subject being the death of the firstborn 
child of his sister Anne Phillips, “At a Vacation Lxercise in 
the College” (1628), the magnificent Christmas ode, “ On the 
Morning of Christ’s Nativity” (1629), f^he fragment c allc d “The 
Passion ” and the “ Song on May Morning,” both probablv 
belonging to 1630, the sonnet “On Shakespeare,’ certunh 
belonging to that year, printed in the Shakespeare folio of 1632 
the two facetious pieces “On the University Carrier (1630- 
1631), the “Epitaph on the Marchioness of Winchester 
(1631), the sonnet “ lo the Nightingale,’ probably of the 
same year, the sonnet “On arriving at the Age of twentv- 
three, ’ dating itself certainly in December 1631 

Just before Milton c^uitted Cambridge, his father, then veigmg 
on his seventieth year, had practically retired from his Bread 
Street business, leaving the active management of it to i partner, 
named 1 homas Bower, a former apprentue of his, and had 
gone to spend his declining v cars at Horton in Buckinghamshire, 
a small village near ( olnhrook, and not far from Windsor Here, 
in a house ( lose to Hortem < hun h, Milton mainlv resided for 
the n(xt SIX vears — from July 1632 to April 1638 
Although, when he had gone to Cambridge, it had been with 
the intention of becoming a clergyman, that intention had been 
abandoned His reasons were that “ tyranny had invaded 
the Church ’ and that, finding he could not honestly subsc ribe 
the oaths and obligations required he “ thought it better to 
preserve a blameless silence before the sacied office of speaking, 
begun with servitude and forswearing ’ ^ In other words, 
he was disgusted with the svstem whu h Laud was establishing 
and maintaining m the ( hun h of England “ ( hun h-outecl 
by the prelates, ’ as he emphatically expresses it, he seems to 
have thought for a time of the law, but he decided that the 
only life possible for himself was one dedii ated wholly to scholar- 
ship and litc rature His compunc tions on this subject, expressed 
alrevdv in his sonnet on arriving at his tv^enty-thlrd vear are 
expressed more at length in an English letter of which two 
drafts are preserved in Innitv College, Cambridge, sent by 
him shortly after the date of that sonnet, and with a copv 
of the simnet included, to some friend who had been remon- 
strating with him on his “ belatedness ’ and his persistence 
in a life of mere dream and studv I here were gentle remon- 
stranc es also from his excellent father Between such a father 
and such a son, however, the conclusion was easy What it 
was ma\ be Ic'irnt from Milton’s fine Latin poem pairem 
I here in the midst of an enthusiastic recitation of all that his 
father had done for him hitherto, it is intimated that the agree- 
ment between them on their one little matter of difference was 
alrcidy complete, and that, as the son was bent on a private 
life of literature and poetry, it had been decided that he should 
have his own way and should in fact, so long as he chose, be 
the mastei of his father’s means and the chief pci son in the 
Horton household For the six y ears from 1632 this, aceordinglv , 
w'as Milton s position In perfect leisure, and in a pleasant 
rural retirement with Windsor at the distance of an easy walk 
and I ondon only about 17 m off, he went through, he tells 
us, a systematic course of reading in the (jrcek and I atm c lassies, 
varied by mathematics music , and the kind of physical science 
we should now call cosmography 

It IS an interesting fac t that Milton s very first public appear- 
ance m the world of English authorship was in so honourable 
a place as the second folio edition of Shakes peart in 1632 His 
enthusiastic eulogy on Shakespeare, written in 1630, was one 
of three anonymous pieces prefixed to that second folio Among 
the poems actually written by Milton at Horton the first, 
in all probability, after the I atm hexameters Ad pairem, were 
the exquisite compinion pieces V Allegro and II Penseroso 
There followed, in or about 1633, the fragment called Arcades 
It was part of a pastoral masque performed by the voung people 
of the noble family of Egerton before the countess-dowager 
1 See the preface to Book 11 of his Reason of Church Government 
(1641 “I642) which IS of f,reat biographical interest 
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of Derby, at her mansion of Harefield, about 10 m from 
Horton That Milton contributed the words for the enter- 
tainment was, almost certainly, owing to his friendship with 
Henry Lawes, who supplied the music Next in order among 
the compositions at Horton may be mentioned the three short 
pieces, “ At a Solemn Music,” “ On Time,” and “ Upon the 
Circumcision”, after which comes Comm^ the largest and 
most important of all Milton’s minor poems Ihe name bv 
which that beautiful drama is now universally known was not 
given to It by Milton himself He entitled it, more simply 
and vaguely, ‘‘A Masque presented at Ludlow Castle, 1634, 
on Michaelmas night, before John Farl of Bridgewater, Lorcl 
President of Wales” (1637) The earl of Bridgewater, the 
head of the Egerton familv, had been appointed president 
of the council of Wales, among the festivities on his assumption 
of the office, a great masque was arranged in the hall of I udlow 
Castle, his official residence Lawes supplied the music and 
was stage manager, he applied to Milton for the poetry, and 
on Michaelmas night, the 2gth of September 1634, the drama 
furnished by Milton was performed in Ludlow Castle before a 
great assemblage of the nobility and gentry of the Welsh princi- 
pality, Liwes taking the part of ” the attendant spirit,” while 
the parts of ” first brother,” ‘‘ second brother ” and ” the lafiy, ’ 
were taken by the earls three youngest children, Viscount 
Brarkley, Mr Thomas Egerton and Lady Alice Egerton 
hrom September 1634 beginning of 1637 ^ compara- 

tive blank in our records Straggling incidents in this blank 
are a Latin letter of date December 4, 1634, to Alexander 
Gill the younger, a Greek translation of ” Psalm CXIV a visit 
to Oxford in 1635 for the purpose of incorporation in the degree 
of M A m that university, and the beginning in May 1636 of a 
troublesome lawsuit against his now aged and infirm father 
The lawsuit, which was instituted by a certain Sir Thomas 
Cotton, bart , nephew and executor of a deceased John Cotton, 
Esq , accused the elder Milton and his partner Bower, or 
botli, of having, in their capacity as scriveners, misappro- 
priated divers large sums of money that had been entrusted 
to them by the deceased Cotton to be let out at interest 
The lawsuit was still in progress when, on the 3rd of April 
1637, Milton’s mother died, at the age of about sixty-five A 
flat blue stone, with a brief inscription, visible on the chancel- 
pavement of Hortem church, still marks the place of her burial 
Milton’s testimony to her character is that she was ” a most 
excellent mother and particuUrly known for her chanties 
through the neighbourhood ” Ihe year 1637 was otherwise 
eventful It was in that year that his ComuSy after lying in 
manuscript for more than two years, was published by itself, 
in the form of a small quarto of thirtv-five pages 1 he author’s 
name was withheld, and the entire responsibility of the publica- 
tion was assumed by Henry Lawes Milton seems to have 
been in Ivondon when the httle volume appeared He was a 
good deal in London, at all events, dunng the summer and 
autumn months immediatelv following his mother’s death 
The plague, which had been on one of its penodual visits of 
ravage through England since early in the preceding year, was 
then especially severe m the Horton neighbourhood, while 
London was comparatively free It was probably in London 
that Milton heard of the death of Edward King, who had sailed 
from Chester for a vacation visit to his relatives in Ireland, 
when, on the loth of August, the ship m perfectly calm water 
struck on a rock and went down, he and nearly all the other 
passengers going down with her There is no mention of this 
event in Milton’s two I^tm Familiar Epistles ” of September 1 
1637, addressed to his friend Charles Diodati, and dated from 
Lomlon, but in November 1637, and probably at Horton, 
he wrote his matchless pastoral monody of Lyetdas It was his 
contnbution to a collection of obituary verses, Greek, Latin 
and English, inscribed to the memorv of Edward King by his | 
numerous friends, at Cambridge and elsewhere The collection j 
appeared early m 1638 The second part contained thirteen | 
English poems, the last of which was Milton’s monody, signed | 
only with his initials “ J M j 


Milton was then on the wing for a foreign tour He had 
long set his heart on a \isit to Italy, and circumstances now 
favoured his wish The vexatious Cotton lawsuit, after hanging 
on for nearly two years, was at an end, as far as the elder Milton 
was concerned, with the most absolute and honourable vindica- 
tion of his character for probity, though with some continuation 
of the case against his partner, Bower Moreover, Milton’s 
vounger brother Christopher, though but twenty-two years of 
age, and just about to be called to the' bar of the Inner Temple, 
had married, and the young couple had gone to reside at Horton 
to keep the old man company 

Before the end of April 1638 Milton was on his way across 
the channel, taking one English man-servant with him At 
the time of his departure the last great news in England was 
that of the National Scottish Covenant To Charles the news 
of this ” damnable Covenant,” as he called it, was enraging 
bevond measure, but to the mass of the English Puritans it 
was far from unwelcome, promising, as it seemed to do, for 
England herself, the subversion at last of that system of 
” Thorough,” or despotic government by the king and his 
ministers without parliaments, undtr which the country had 
been groaning since the contemptuous dissolution of Charles’s 
third parliament ten years before Through Pans, where 
Milton received polite attention from the English ambassador, 
I>ord Scudamore, and had the honour of an introduction to 
the famous Hugo Grotius, then ambassador for Sweden at the 
French court, he moved on rapidly to Italy, by way of Nice 
\fter visiting Genoa, leghorn and Pisa, he armed at Florence, 
in August 1638 Enchanted by the city and its societv, he 
remained there two months, frequenting the chief academies 
or literary clubs, and even taking part in their prex eedings 
Among the Florentines with whom he became intimate 
were Jacopo Gaddi, founder of an acadernv railed the Svogliati 
)Oung Carlo Dati, author of Vtte de' pittori aniuhiy Pietro 
Prescobaldi, Agostino Coltellmi, the founder of the Academy 
of the Apatisti, the grammarian Benedetto Buommattei, 
Valerio Chimcntelli, afterwards professor of Greek at Pisa, 
Antonio Francini and Antonio Malatesti It was in the neigh- 
bourhood of Florence also that he found and visited ” the 
great Galileo, then old and blind, and still nominally a prisoner 
to the Inquisition for his astronomical heresy^ 

By way of Florence and Siena, he reached Rome sometime 
in October, and spent about another two months there, not only 
going about among the nuns and anticiuities inci visiting the 
galleries, but mixing also, as he had done in Florenee, with the 
learned society of the academies Among those with whom he 
formed acquaintance in Rome were the German scholar, I iicas 
Holstcnius, librarian of the Vatican, and three native Italian 
scholars, named Alessandro Cherubini, Giovanni Salzilli and 
a certain Selvaggi Ihere is record of his having dined once, 
in company with several other Englishmen, at the hospitable 
table of the English Jesuit College Ihe most picturesque 
incident, however, of his stay in Rome was his presence at a 
great musical entertainment in the palace of Cardinal Francesco 
Barberini Here he had not only the honour of a specially kind 
reception by the cardinal himself, but also, it would appear, 
the supreme pleasure of listening to the marvellous Leonoia 
Baroni, the most renowned singer of her age 

Late in November he left Rome for Naples Here he met the 
aged Giovanni Battista Manso, marquis of Villa (1560-1645), 
the friend and biographer of Tasso, and subsequently the friend 
and patron of Manni He had hardly been in Naples a month, 
however, when there came news from England which not only 
stopped an intention he had formed of extending his tour to 
Sicily and thence into Greece, but urged his immediate return 
home “ The sad news of civil war in England,” he says, 
“ called me back , for L considered it base that, while my fellow- 
countrymen were fighting at home for liberty, I should be 
travelling at my ease for intellectural culture ” {Defensto 
sfcunda) In December 1638, therefore, he set his face northwards 

' This interview forms the subject of one of W S Landor's 
Imaginary Conversations 
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again His return journey, however, probably because he 
learnt that the news he had first received was exaggerated 
or premature^ was broken into stages He spent a second 
January and February (1638-1639) in Rome, in some danger, he 
says, from the papal police, because the English Jesuits in 
Rome had taken offence at his habit of free speech, wherever 
he went, on the subject of religion From Rome he went to 
Floreme, his second visit to the city, including an excursion 
to Lucca, extending over two months, and not till \pril 1639 did 
he take his leave, and proceed, by Bologna and Ferrara, to 
Venue About a month was given to Venue, and thence, 
having shipped for England the books he had collected in Italy, 
he went on, by Verona and Milan, over the Alps, to Geneva 
In this Protestant city he spent a wet k or two in June, forming 
interesting acquamtanccships there too, and having daily 
conversations with the great Protestant theologian Dr Jean 
Diodati, the uncle of his friend Charles Diodati From Geneva 
he returned to Pans and so to h nghnd He was home again m 
August 16^9, having been absent in all fifteen or sixteen 
months 

Milton’s continental tour and especially the Italim portion 
of it, whuh he describes at some length in his Defensto secuttda, 
remained one of the chief pleasures of his memory through 
all his subsequent life Nor was it without fruits of a litc rarv 
kind Besides two of his Latin Epistolae farntltares, one 
to the Idorentine grammarian Buommattei, and the other to 
I^ucas Holstenius, there have to be assigned to Milton’s sixteen 
months on the Continent his three Latin epigrams Ad Leonoram 
Romae canentem, his Latin srazems id Salsillum foetam Yomanum 
aegroiantem, his fine I atm hexameters entitled Mansus, ad- 
dressed to Giovanni Bittista Manso, and his five Italian sonnets, 
with a canzone, in praise of a Bolognese 1 idy 

His bosom friencl and companion from boyhood, Charles 
Diodati, died in Blackfiurs, I ondon, in August 1638, not 
four months after Milton had gone away on his tour I he 
intelligence did not reach Milton till some months afterwards, 
probably not till his second stay in Florence, and, though he 
must have learnt some of the particulars from his friend’s uncle 
in Geneva, he did nut know them fully till his return to Fngland 
How profoundl} they affected him appears from his hpttapJnuvi 
Damoms, then written in memory of his dead friend I he 
importanie of this poem in Milton’s biography cannot be 
overrated It is perhaps the noblest of all his Latin poems, 
and, though written in the artificial manner of a pastoral it is un- 
mistakably an outburst of the most p issionatc personal grief 
In this respect Lyetdas, artistically pcrfeit though that poem 
IS, cannot be compared with it, and it is only the fact that 
Lyetdas is in English, while the Epttaphtum Damoms is in 1 atm, 
that has led to the notion that Edward king of Christ’s College 
was peculiarly and pre-eminently the friend of Milton m his 
>outh and early manhood 

We should not have known, but for an in( idental passage 
in the Epttaphtum Damoms^ that, at the time of his return 
from Italy, he had chosen a subject for a great poem from tlie 
Arthurian legend The passage (lines 160-178) is one in which, 
after referring to the hopes of Diodati’s medical career so 
suddenly eut short by his death, Milton speaks of himself 
and of his own projects in his profession of literature Milton 
wrote that he was meditating an epic of whic h King Arthur was 
to be the central figure, but whuh should include somehow 
the whole cycle of British and Arthurian legend This epic 
was to be in English, and he had resolved that all his poetry 
for the future should be in the same tongue 

Not long after Milton’s return the house at Horton ceased 
to be the family home Christopher Milton and his wife went 
to reside at Reading, taking the old gentleman with them, while 
Milton himself preferred London He had first taken lodgings 
m St Bnde’s Churchyard, at the foot of Pleet Street, but, 
after a while, probably early in 1640, he removed to a “ pretty 
garden house of his own, at the end of an entry, in the part 
of Alders^ate Street which lies immediately on the city side 
of what IS now Maidenhead Court His sister, whose first j 


husband had died in 1631, had married a Mr Ihomas Agar, 
his successor m the Crown Office , and it w is arranged that 
her two sons by her first husband should be edu( ated by their 
umle John Phillips, the younger of them, onU nine years 
old, had boarded with him in the St Bnde’s Church) ard lodgings, 
and, after the removal to Aldersgate Street, the other brother, 
Edward Phillips, only a year older, became his boarder also 
Gradually a few other boys, the sons of well-to-do person il 
friends, joined the two Phillipses, whether as boarders or for 
daily lessons, so that the house in Aldersgate btutt became 
a small private school 

Ihe Arthunan epic had been given up ind his mind was 
roving among many other subjects, and balancing their capa- 
bilities How he wavered between Biblical subjects and heroic 
subjects from British histoiv, and how many of each kind 
suggested themselves to him, one learns from a list in his own 
handwriting among the Milton MSS at Cambridge It contains 
jottings of no fewer than fifty-three subjects from the Old 
Testament, eight from the Gospels, thirty-three from British 
and English history before the (.onc|uest, and five from Scottish 
history It IS curious that all or most of them are heided or 
described as subjects for “ tragedies,” as if the epic form had 
now been abandoned for the dramatic There are four separate 
drafts of a possible trageily on the Greek model under the title 
of Paradise Losty two of them merely enumerating the dramatis 
personae, but the last two indicating the plot and the division 
into acts In 1641 he wrote in the Reason of Church Government 
that he was meditating a poem on high moral or religious subjects 
But the fulfilment of these plans was indefinitely postponed 
Milton became absorbed in the ecclesiasliial controversies 
following on the king’s attempt to force the episiopil system 
on the S( ots 

Of the first proceedings of the Long Parliament, including 
the trial and execution of Strafford, the impeachment and 
imprisonment of laud and others, and the breakdown of the 
system of Thorough by miscellaneous reforms and by guaranlitvs 
for parliamentary liberty, Milton was only a spectator It 
was when the < hun h question emerged distim tl) as the cjuestion 
paramount, and there had arisen divisions on that question 
among those who had been practieally unanimous in matters 
of civil reform, that he plunged in as an active adviser Ihere 
were three parties on the chiinh question There w is a high- 
(hurch part), contending for episiopu) by divine right, 
and for the maintenance of hnglish episcopac) vtry rnu( h 
as it was, there was a middle pait>, defending episcopacy 
on grounds of usage and expedienc), but desiring to see the 
powers of bishops greatly curtailed, and a limited episcopacy, 
with coumils of presbyters round each bishop, substituted 
for the existing high episcopacy, and there was the root-and- 
branch party, as it called itself, desiring the entire abolition 
of episcopacy and the reconstruction eff the English Church 
on something like the Scottish Presbyterian model Since the 
opening of the parliament there had been a storm of pamphlets 
from these three parties 1 he manifesto of the high-c hiirc h 
party was a pamphlet by Joseph Hall, bishop of Exeter, entitled 
Humble Remonstrance to the High Court of Parliament ” 
In answer to Hall, and in representation of the views of the root- 
and-branch party, there had stepped forth, in March 1640-1641, 
five leading Puritan parish ministers, the initials of whose 
names, clubbed together on the title-page of their joint pro- 
duction, made the uncouth word “ Smectymnuus ” These 
were Stephen Marshall, Edmund Calamy, Ihomas Young, 
Matthew Newcomen and William Spiirstow Thomas Young 
was the Scottish divine who had been Milton’s tutor m Bread 
Street, he had returned from Hamburg m 1628, and had been 
appointed to the vicarage of Stow market in Suffolk The 
famous Smectymnuan pamphlet m reply to Hall was mamly 
Young’s What is more interesting is that his old pupil Milton 
was secretly in partnership with him and his brother-Smec- 
tymnuans Milton’s hand is discernible in a portion of the 
original Smectymnuan pamphlet, and he continued to aid the 
Smectymnuans in their subsequent rejoinders to Hall’s defences 
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of himself In May 1641 he put forth a defence of the Smec- 
tymniuin side in Of Rejormaiton loudmtg Church Disctphne in 
England and the Causes that hitherto have hindered it He 
re\it\\ed English ecclesiastical historv, with an appeal to his 
countiymtn to resume that course of reformation \^huh he 
considered to have been prematurely stopped in the preceding 
( entury, and to sweep awa\ the last relic s of papacy and prelacy 
Among all the root-and-branch pamphlets of the time it stood 
out, and stands out still, as the most thorough-going and 
tremendous It was followed bv four others in rapid succession 
Of Prelatical Episcopacy and whether it may be deduced from 
the Apostolical Times (June 1641), Animadversions upon tlu 
Remonstrant's Defence against Smectymnuus (July 1641), I he 
Reason of Church Govern me fit urged against Prelaiy (Feb 
16^2) j Apology against a Pamphlet called a Modest ( onfuta- 
tion of the Animadversions j &■( (March and April 1641-1642) 
Ihe first of these was directed chiefly against that midclle party 
which advocated a limited episcopacy, with especial leply to 
the arguments of Archbisnop Ussher, as the chief exponent of 
the views of that party 1 wo of the others, as the titles imply , 
belong to the Since tymnuan senes, and were castigations of 
Bishop Hall Ihe greatest of the four, and the most important 
of all Milton’s anti-cpiscopal pamphlets after the first, is that 
entitled Ihe Reason of Church Government It is there that 
Milton takes his readers into Ins confidence, speaking at length 
of himself and his motives m becoming a controversialist 
Poetry, he dec lares, was Ins real vocation, it was with reluctance 
that he had resolved to “ Icav^e a calm and pleasing solitariness, 
fed with cheerful and confident thoughts, to embark in a 
troubled sea of noises and hoarse disputes”, but dutv had 
left him no option The great poem or poems he had been 
meditating could wait, and meanwhile, though in priosc- 
polemics he had the use only of his “left hand,” tint hmd 
should be used with all its might m the cause of his country 
and of liberty Ihe 4pology was in answer to a Modest 
Confutation of a Slandeious and Scurrilous Libel y the joint work 
of Hall and his son, attacking Milton’s personal charicter 
1 he parliament had advancecl in the root-and-branch dircc tion 
so f IT as to have passed a bill for the e\( lusion of bishops from 
the House of Lords, and compelled the king s assent to that 
bill, when, in August 1642, the further struggle between Charles 
and his subjects took the form of civil war Ihc Long Parlia- 
ment moved on more and more rapidly in the root-and-branc h 
direction, till, by Midsummer 164^, the abolition of episcopacy 
had been decreed, and the question of the future non-prelatic 
constitution of the Church of England referred to i synod of 
divines, to meet at Westminster under parliamcntarv uithonty 
Of Milton’s life through those first months of the Civil War 
little is known He remained in his house in Aldersgate Street, 
leaching his nephews and other pupils, and the onlv scrap 
that came from his pen was the semi-jocose sonnet bearing the 
title ” When the Assault was intended to the ( ity ’ In the 
summer of 1643, however, there was a gieat change in the 
Aldersgatc Street household About the end of M'iv, as his 
nephew Ldward Phillips remembered, Milton went away cm a 
country journey, without saving whither or for what purpose, 
and, when lie returned, about a month afterwards, it was with 
a voung wife, and with some of her sisters and other relatives in 
her company He had, in fact, been in the verv headejuarters 
of the king and the Koyalist army in and round Oxford, and 
the Inidc he brought back with him was a Mary Pcnvell, the 
eldest daughter of Richard Powell, of Lorcst Hill, near Oxford 
She was the third of a familv of eleven sons and daughters, 
of goc^d standing, but in rather embarrassed circumstances, 
and was seventeen years and four months old, while Milton 
wa> in his thirty-fifth year However the marriage came about, 
it was a most unfortunate ev^ent Ihe Powell family were 
strongly Royalist, and the girl herself seems to hav^e been 
friu:>lous, and entirely unsuited for the studious life in Alders 
gvte Street Hardlv were the honeymoon festivities over, 
when, her sisters and other relatives huing returned to Porest 
Hill and left h^r alone with her husband, she pined for home 


again and begged to be allowed to go back on a visit Milton 
consented, on the understanding that the vnsit was to be a brict 
one This seems to have been in July 1643 Soon, however 
the intimation from Porest Hill was that he need not look ever 
to have his wife in his house again The resolution seems to 
have been mainlv the girl’s own, but, as the king’s cause was 
then prospering in the field, P^dward Phillips was probably 
right in his conjecture that the whole of the Powell familv 
had repented of their sudden connexion with so piominent 
a Parliamentarian and assailant of the ( hurch of England as 
Milton While his wife was awav, his old father, who hid 
been residing for three years with his vounger and law)cr 
son at Reading, came to tike up his quartcis in Aldersgate 
Street 

Milton’s conduct under the insult of his wife’s desertion 
was most charartenstu Always fearless and speculative 
he converted his own case into a public protest against the 
existing law and theory of marriage The Doctrine and Disci- 
pline of Dworcfy Restored to the good of both Sexes from the Bondage 
of Canon Law and other Mistakes wxs the title of a pamphlet 
put forth bv him in August 1643, without his name, but with 
no effort at concealment, declaring the notion of a sacramental 
sanctity m the marriage relation to be a clerically invented 
superstition, and arguing that inherent incompatibility of char- 
acter, or contrariety of mind, between two married persons is a 
perfci tly just reason for divorce If the date, ihc 1st of August 
is correct, the pamphlet must have been written almost immcdi- 
atelv on his wife’s departure and before her definite refusal 
to return Ihcre was no reference to his own rase, except bv 
implication hut the boldness of the speculation roused attention 
and sent i shock through London It w is a time when the 
authors of heresies oi this sort, or of any sort, ran consideiable 
risks Ihe famous Westminster Assembly of Divines, called 
bv the Long Parliament, met on the ist of July 1643 Whether 
Milton’s divorce tract was formally discussed in the asscmblv 
during the first months of its sitting is unknown , but it is c ertam 
that the London clergy, including not a few members of the 
assembly, were then angrily discussing it in private Ihit 
there might be no obstai le to a more puhlu prosec 11 tion, Milton' 
put his name to a second and much enlarged edition of the 
tract, in l^ebruarv 16^4, dedicated openlv to the parliament 
and the assembly Then, for a month or two, during which 
the gossip about him and his monstrous doc tune was 
spreading more and more, he turned his attention to other 
subjec ts 

Among the questions in agitaticm in the geneial feimcnt 
of opinion bi ought about bv the C ivil War was that of a reform 
of the national system of education and espu lally of the iinivei- 
sities lo this question Milton made a contribution in |unc 
1644 in a small treatise, Df P duration, in the form of a lettci 
to Samuel Hartlib, a (jciman then resident in I ondon and 
interesting himself busily in all philanthropic projects and 
schemes of social reform In the very next month, however 
July 1644, he returned to the divorce subjee t in a pamphlet 
addressed specially to the clergy and entitled The Judgment 
of Martin Bucer concerning Divorce The outcry against him 
then rcac hed its height He w as attacked in p imphlets 
he was denounced in pulpits all through London, and espec lally 
bv Herbert Palmer in a sermon preached on the T3th of August, 
before the two houses of parliament, strenuous efforts were 
made to bring him within definite parliamentary censure In 
the cabal formed against him for this purpose a leading part 
was played, at the instigation of the clergy, by the Stationers’ 
Company of I ondon, which had a plea of its own against him 
on the ground that his doctrine was not only immoral, but had 
been put forth in an illegal manner His first divorce treatise 
though published immediately after the Printing Ordinance ’ 
of the parliament of the T4th of June 1643, requiring all public a 
tions to be licensed for press bv one of the official censors, and to 
be registered in the books of the Stationers’ Company, had 
been issued without licence and without registration ( om- 
plamt to this effect was made against Milton, with some others 
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liable to the same charge of contempt of the printing ordinance, 
m a petition of the Stationers to the House of Commons in 
Vugu^t 1644, and the matter came before committee both in 
that House and in the Lords 

It IS to this circumstance that the world owes the most 
popular and eloquent, if not the greatest, of all Milton’s prose 
writings, his famous AreopagUicay a speech of Mr Joha Milton 
tor the Liberty of Unlicensed Printing, to the Parliament of 
tngland It appeared on the 25th of November 1644, deliber- 
ately unlicensed and unregistered, and was a remonstranic 
addressed to the parliament, as if in an oration to them 
face to face, against their ordinance of June 1643 and the 
whole system of licensing and censorship of the press Nobly 
eulogistic of the parliament in other respects, it denounced their 
printing ordinance as utterly unworthy of them, and of the 
new eia of Fnglish Iibertie> which they were initiating, and 
called for its repeal Though that effect did not follow, the 
pampldet virtually accomplished its purpose The licensing 
•system had rcc eived its death-blow , and, though the Stationers 
retui ned to the c harge in another c omplaint to the House of 
Loi (is, Milton s offenc e against the press ordmanc e was condoned 
He was still assailed in pamphlets, and found himself ‘ in a 
world of discsteem ’ , but he lived on through the winter of 
1644/5 undisturbed in hi-, house in Alclersgatc Street lo 
this pciic^d there belong, in the shape of verse, only his sonnets 
i\ and \, the hrst to some anonymous lady, and the second 

to the Lady Margaret Ley,’ with perhaps the Greek lines 
entitled Philosophus ad regem quendam His divorce specula- 
tion, however, still occupied him, and in Mirch 1644/5 he 
published sunult incousK his 1 etrachordon Expositions upon 
tht four chief places of Saiptnre whuh treat of Marriage, and his 
Col as tenon, a Reply to a nameless Uisiver against the Doctrine 
and Discipluu of Divorce In these he replied to his c hief recent 
issail mis, liy and ckru al, with merciless severitv 

ihrough the latter part of 1644, Milton had been saved from 
the penalties which his Presbvtcri in opponents would hive 
inflicted on him by the gcmi il championsinp of liberty of 
op nion by Cromwell ind the irmy Independents Before 
the middle of 164^ he, with others who were on the blac k books 
of the Presbyterians is heretics, was safer still Milton’s 
position after the battle of Naseby may be c isily understocjd 
riiough his first tendency on the Church cjuestion nad been to 
Mime foim ot a Prcdiytcnan constitution for the Church, he 
had pirtecl utterly now ircjm the Scots and Presbvteiians, 
ind become a partisan of In h pendency, having no cireid of 
‘ sects and schisms,” but regarding them rather as he dlhy 
signs in the Pnglish boay-politic He was, indeed, himself one 
of the most noted sectaries of the time, for in the lists of sects 
driwn out by contemporary Presbvterian writers special 
mention is made of one small sec t whej were knowm as Miltomsts 
01 Divorcers 

So far as Milton wis concerned person illv, his interest in 
the divorce speculation came to an end in July or August 1645 
when, bv friendly intciferem e, a reconciliation was effected 
between him and his wife The rum of the king’s cause at 
Naseby had suggested to the Powells that it might be as w^ell 
for their daughter to go back to her husband after their two 
vears of separation It was not, however, m the house in 
Mdersgate Street that she rejoined him, but m a larger house, 
which he had taken in the adjacent street called Barbican, 
for the accommodation of an increasing number of pupils 

Ihe house in Barbican was tenanted by Milton from about 
August 1645 to September or October 1647 Among his first 
occupations there must have been the revision of the proof 
sheets of the first edition of his collected poems It appeared 
as a tiny volume, copies of which are now very rare, with the 
title. Poems of Mr John Milton, both English and Latin, compos'd 
at several times Printed by his true Copies The songs ivere 
set in Mustek by Mr Henry Lawes The title-page gives the 

date 1645, but the 2nd of January 1645/6 seems to have 
been the exact day of its publication Whether because his 
pedagogic duties now engrossed him or for other reasons, very 


few new pieces were added in the Barbican to those that the 
little \olume had thus made public In knghsh, there were 
only the four sonnets now numbcrc d xi \iv , the first two 
entitled “ On the Detraction which followed upon my writing 
certain Freitises,” the third “lo Mr Henry Lawes cm his 
\\rs," and the fourth “ lo the Religious Memory of Mrs C athenne 
Ihomson, ’ together with the powerful anti-Presbytcnan 
invective or ‘tailed sonnet” entitled ‘On the New lujrcers 
of (uiiscicnce under the Ixing Parliament ”, and m Latin then 
were onb the ode id Joannem Rousjum, the Apologus di 
Rustico et Hero, and one interesting “ Familiar Epistle ” (April 
1647) addressed to his Murcntine fnend Carlo Dati 

borne family incidents of importance belong to this time of 
residence in Barbican Ihe fall of Oxford in 1646 compelled 
the whole of the Powell famih to seek refuge in London, and 
most of them found shelter m Milton’s house His first child, 
a daughter named Anne, was born there on the 29111 of July 
that year, on the ist of Janiiaiv 16467 his fathei -in-law 
Richard Powell died there, leaving his affairs in confusion, and 
in the following March his own father died there, at the ige 
of eighty-four, and was buried m the adjacent church of bt 
Giles, Cripplegate 

From Barbican Milton removed, in September or October 
1647, to i smaller house m that part of High Holborn which 
adjoins Lincoln’s Inn Fields His Powell relatives had now left 
him, and he had reduced the number of his pupils, or perhaps 
kept only his twa) nephew's But, though thus more at leisure, 
he did not yet resume his projected poem, but occupied himself 
rather with three works of sc holarly 1 ibour which he had already 
for some time had on hand One w is the compilation in F nglish 
of a complete history of Enghncl, or rilhcr of Great Britain, 
from the earliest times, another was the preparation m Latin 
of a compic te system of divinity, di iwn ciircc tl) from the Bible, 
and the thud was the collection of materials for a new Latm 
dictionary Milton hid always a fondness for such labours of 
sc holarship and compilation Of a poe ti( al kind there is nothing 
to recoid, during his residence m High Holborn, but an experi- 
ment in psalm-trandatjon, in the shape ot Ps Ixxx -Kxxvni 
done into sei vice-metre in April 16^8, and the sonnet to F'airfax, 
written in September ol the same year 

Ihe crushing defeat of the Scottish army by Cromwell in the 
three days’ battle of Preston (1648) and the simultaneous 
suppression of the English Royalist insurrection in the south- 
Cvist counties by Fairfax s siege and capture of Colchester, left 
King ( harlcs at the nurey of the victors Milton s sonnet 
“On the lord General Fairfax, at the siege of Colchester,’ 
attested the exultation of the writer at the triumph ot ihe 
parliamentary cause His exult ilion continued through what 
followed When the king was beheaded (1619) the first English- 
man of mark out of parliament to attach himself openly to the 
new republic was John Milton I his he did by the publication 
of his pamphlet entitled “ Tenure of Kings and Magistrates, 
proving that it is lawful, and hath been held so in all ages, for 
any who have the power, to c all to accciimt a Tyrant or wicked 
King, and, after due convic tion, to depose and put him lo death, 
if the ordinary Magistrate have neglected cjr (denied to do it ’ 
It was out within a fortnight after the king’s death, and was 
Milton’s last performance in the house in High Holborn The 
chiefs of the new republic could not but perceive the importance 
of securing the services of a distinguished man who had so 
opportunely and so powerfully spoken out in favour of then 
tremendous act In March 1649, accordingly, Milton was 
offered, and accepted, the secretaryship for foreign tongues to 
the council of state of the new Commonwealth Ihe salary 
was to be £288 a year (worth about £1000 a year now) To be 
near his new duties m attendance on the council, which held 
Its daily sittings for the first few weeks in Derby House, close to 
Whitehall, but afterwards regularly m Whitehall itself, he 
removed at once to temporary lodgings at Charing Cross In 
the very first meetings of council which Milton attended he 
must have made personal accjuaintance with President Brad- 
shaw, Fairfax, Cromwell himself. Sir Henry Vane, Whitelocke, 
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Henry Marten, Haselrig, Sir Gilbert Pickering and the other 
chiefs of the council and the Commonwealth, if indeed he had 
not known some of them before After a little while, for his 
greater convenience, official apartments were assigned him in 
Whitehall itself 

At the date of Milton’s appointment to the secretaryship 
he was forty years of age His special duty was the drafting 
in I^tin of letters sent by the council of state, or sometimes by 
the Rump Parliament, to foreign states and princes, with the 
examination and translation of letters in reply, and with 
personal conferences, when necessary , with the agents of foreign 
po\Mrs in London, and with envoys and ambassadors As 
I,»^itin was the language employed in the written diplomatic 
documents, his post came to be known indifferently as the 
secretaryship for foreign tongues or the I atm secretaryship 
In that post, however, his duties, more particularly at first, 
were very light in comparison with those of his official colleague, 
Walter Frost, the general secretary Foreign powers held aloof 
from the English republic as much as they could, and, while 
Frost had to be present in every meeting of the council, keeping 
the minutes, and conducting all the general correspondence, 
Milton s presence was rccjuired only when some piece of foreign 
business turned up Hence, from the first, his employment 
in very miscellaneous work Especially, the council looked to 
him for everything in the nature of literary vigilance and literary 
help in the interests of the struggling Commonwealth He was 
employed m the examination of suspected papers, and in inter- 
views with their authors and printers, and he executed several 
great literarv commissions expressly entrusted to him by the 
council Ihe first of these was liis pamphlet entitled Observa- 
tions on the Arlicl(i> of Peace (between Ormonde and the Irish) 
It was published m May 1649, and was in defence of the republic 
against a complication of Royalist intrigues and dangers m 
Ireland A passage of rem irkable interest in it is one of eloqiu nt 
eulogy on C romwell More important still was the Lihomklastes 
(which may he translated “Image-Smasher”), published by 
Milton in October 1649, by way of counterblast to the famous 
Likon Ba^iltke ( Royal Image ”), which had be en in circ ulation 
in thoLisincls of copies since the king’s death, and had become a 
kind of Bible in all Royalist households, on the supposition that 
It had been written by the royal martyr himself (see Gaudln, 
John) In the end of 1649 there appeared abroad, under the 
title of Defensto regia pro Carolo 1 , a Latin vindication of the 
memory of Charles, with an attack on the English Common- 
wealth \s it hui been written, at the instance of the exiled 
royal familv by Salrnasius, or Claude dt Saumaise, of Leiden, 
then of enormous celebntv over Europe as the greatest sc holar of 
his age, It was regarded as a serious blow to the infant Common- 
wealth Milton threw his whole strength into a reply through 
the year 1650, interrupting himself only hy a new and enlarged 
edition of his t ikonofdastes Ills Latin Pro populo anglicano 
defensto (1651), ran at once over the British Islands and the 
Cemtinent, and was received by scholars as an annihilation of 
Salmasius Through the rest of 1651 the observation was that 
the two agenc les which had co-operated most visibly in raising 
the reputation of the Commdnwealth abroad were Milton’s books 
and Cromwell’s battles 

Through the eventful year 161^1, in addition to the other duties 
of his secretary ship, Milton acted as licenser and superintending 
editor of the Mercurius polthcus, a newspaper issued twice a 
week, of which Marchamont Nedham was the working editor 
and proprietor Milton’s hand is discernible m some of the 
leading articles 

About the end of 1651 Milton left his official rooms m White- 
hall for a “ garden house ’ he had taken on the edge of St 
James’s Park in what was then called Petty France, Westminster, 
but IS now York Street The house, afterwards 19 York Street, 
was occupied by James Mill and William Hazlitt in succession, 
and was not pulled down till 1877 Milton had now more to do 
in the special work of his office, in consequence of the increase 
of correspondence with foreign powers But he had for some 
time been in ailing health, and a dimness of eyesight which had 


been growmg upon him gradually for ten years had been settling 
rapidly, since his labour over the answer to Salmasius, into total 
blindness Before or about May 1652, when he was but in his 
forty-fourth year, his blindness became total, and he could go 
about only with some one to lead him Hence a rearrangement 
of his secretarial duties Such of these duties as he could per- 
form at home, or by occasional visits to the Council Office near, 
he continued to perform, but much of the routine work was done 
for him by an assistant, a well-known German, George Rudolph 
Weckherlin, succeeded later by Philip Meadows and, eventually, 
by Andrew Marvell Precisely to this time of a lull in Milton s 
secretaryship on account of his ill health and blindness we have 
to refer his two great companion sonnets “ lo the Lord General 
Cromwell ” and “ To Sir Henry Vane the Younger ” 

In 1652 died his only son, who had been born at Whitehall in 
the March of the preceding vear His wife died in 16534^ just 
after she had given birth to his third daughter, Deborah With 
the three children thus left him — Anne, but six years old, Mary , 
not four, and the infant Deborah — the blind widower lived on m 
his house in Petty France m such desolation as can be imagined 
He had recovered sufficiently to resume his secretarial duties, 
and the total number of his du tated state letters for the single 
year 1652 is equal to that of all the state letters of his preceding 
term of secretaryship put together To the same year there 
belong also three of his Latin “ Familiar Epistles ” In Dec em- 
ber 1652 there was published Joannis Phihppt Angli respotuio 
ad apologtatn anonymt cujusdam tenebnonis, being a reply by^ 
Milton’s younger nephew, John Phillips, but touched up by 
Milton himself, to one of several pamphlets that had appeared 
against Milton for his slaughter of Salmasius 

In December 1653 Cromwell’s formal sovereignty began under 
the name of the Protectorate, passing gradually into more than 
kingship I his change from government by the Rump and its 
council to government by a smgle military lord piotcctor and 
his council was regarded by many as treason to the republican 
cause, and divided those who had hitherto been the united 
Commonwealth’s men into the “ Pure Republicans,” rcpicsented 
by such men as Bradshaw and Vane, ind the “ Oliverians,” 
adhering to the Protector Milton, whose boundless admiration 
of Cromwell had shown itself already in his Irish tract of 1649 
and in his rec ent sonnet, was recognized as one of the Oliverians 
He rcrn*a]ncd in Oliver’s service and was his Latin secretary 
through the whole of the Protectorate Por a while, indeed, 
his Latin letters to foreign states in Cromwell s name were but 
few — Ihurloe, as geneial secretary, officiating as Oliver’s right- 
hand man in everything, with a Philip Meadows under him at a 
salary of £200 a year, as deputy for the blind Milton m foreign 
c orrcspondence and translations The reason for this temporary 
exemption of Milton from routine duty may have been that he 
was then engaged on an answer to the pamphlet from the Hague 
entitled Regii sanguinis clamor ad coeluin adversus parricidas 
angltcanos (March 1652) Salmasius was now dead, and the 
Commonwealth was too stable to suffer from such attacks, but 
no Royalist pamphlet had appeared so able or so venomous as 
this in continuation of the Salmasian controversy All the 
rather because it was m the main a libel on Milton himself did a 
reply from his pen seem necessary It came out in May 1654, 
with the title Joannis Miltoni Anglt pro populo anglicano defensio 
secunda (Second Defence of John Milton, Englishman, for the 
People ot England) The author of Regit sanguinis clamor was Dr 
Peter du Moulin the younger, a naturalized French Piesbyterian 
minister, then moving about in English society, close to Milton, 
but, as that was a proffiund secret, and the work was universally 
attributed on the Continent to an Alexander More or Morus, a 
French minister of Scottish descent then a professor at Middel- 
burg, who had certainly managed the printing in consultation 
with the now deccai^ Salmasius, and had contributed some 
portion of the matter — Milton made More the responsible per on 
and the one object of his invec tive The savage attack on More’s 
personal character, however, is but part of the Defensto secunda 
It contains passages of singular autobiographical and histori- 
cal value, and includes laudatory sketches of such eminent 
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Commonwealth’s men as Bradshaw, Fairfax, Fleets ood,I-/ambert 
and Overton, together with a long panegyric on Cromwell himself 
and his career, which remains to this day unapproached for 
elalx)ration and grandeur by any estimate of Cromwell from 
any later pen 

From about the date of the publication of the Defensto secunda 
to the beginning of 1655 the only specially literaiy relics of 
Milton’s life are his translations of Ps 1 -viii in different 
metres, done in August 1654, his translation of Horace’s Ode, 1 5, 
done probably about the same time, and two of his Latin 
“Familiar h pistles ” Jhe most active time of his secretaryship 
for Oliver was from April 1655 onwards In that month, in the 
course of a general revision of official salaries under the Protec* 
torate, Milton s salary of 3^288 a year hitherto was reduced to 
£200 a year, with a kind of redefinition of his office, recognizing 
it, we may say, as a L«itin secretaryship extraordinary Philip 
Meadows was to continue to do all the ordinary Foreign Office 
work, under Thurloe s inspection, but Milton was to be called 
m on sj)ecial occasions Hardly was the arrangement made 
when a signal occasion did occur In May 1655 all England was 
horrified by the news of the massacre of the Vaudois Protestants 
(VValdenses) by the troops of Emanuele II , duke of Savoy and 
prince of Piedmont, in consequence of their disol^edience to an 
edict reciuirmg them either to leave their native valleys or to 
(onlorm to the Catholic religion Cromwell and his council 
took the matter up with all their energy, and the burst of indig- 
nint letters on the subject dc^spatched in that month and the 
ne\t to the duke of Sivoy himself, I ouis XIV of France, Cardin U 
Maz inn, the Swiss cantons, the states-gcneral of the United 
Piovinces, and the kings of Sweden ind Denmark, were all by 
Milton Ills fimous sonnet “On the Tate Massacre in Pied- 
mont ” was his more {inc itc expression of feeling on the same 
()(( ision I his sonnet was in circulation, and the case of the 
Vaudois Protestants was still occupying Cromwell, when, in 
August 1655 there ippeared the last of Milton’s Latin pamphlets 
It was his Fro se dijtn^io in answer to an elaborate self 
defence which More had put forth on the Continent since 
Milton’s attack on his character In that yeir also appeired 
Milton’s Sen plum domtni protec tons contra ht^panos 

Through the rest ot Cromwell’s Protectorate, Milton’s life 
w is of comparatively calm tenor He was in much better health 
than usual, beiring his blindness with courage and cheerfulness, 
he w is steadily busy with important despatches to foreign powers 
on behalf of the Protector, then in the height of his great 
foreign policy, ind his house m Petty France seems to have been, 
mc^re than at any previous time since the beginning of his blind- 
ness, a meeting-place for friends and visitors, ancl a scene of 
pleasant hospitalities The four sonnets now numbered xix- 
\xn , one of them to young Lawrence, the son of the president 
of Cromwell’s council, and two of the others to Cyriack Skinner, 
once his pupil, belong to this time of domestic quiet, as do also 
no fewer than ten of his Latin “ Familiar Epistles ” PIis 
marriage with Katherine Woodcock on the 12th of November 
1656 brought him a brief penod of domestic happiness, but, 
after only fifteen months, he was again a widower, by her 
death in childbirth m Pebruary i6c;7,8 Ihe child dying with 
her, only the three daughters by the first marriage remained 
The touching sonnet which closes the senes of Milton’s Sonnets 
IS his sacred tribute to the memory of his second marnage and 
to the virtues of the wife he had so soon lost Even after that 
loss we find him still busy for Cromwell Andrew Marvell, in 
September 1657 succeeded Meadows, much to Milton’s satisfac- 
tion, as his assistant secretary , but this had by n 6 means rehe\ed 
him from duty Some of his greatest despatches for Cromwell, 
including letters, of the highest importance, to Louis XTV , 
Mazann and Charles Gustavus of Sweden, belong to the >ear 
1658 

There is, unfortunately, no direct record to show what 
Cromwell thought of Milton, but there is ample record of what 
Milton thought of Cromwell “ Our chief of men ” he had called 
Cromwell in his sonnet of May 1652, and the opinion remained 
unchanged He thought Cromwell the greatest and best man 


of his generation, or of many generations , and he regarded Crom- 
well s assumption of the supreme power, and his retention of that 
power with a sovei eign title, as no real suppression of the republic , 
but as absolutely necessary for the preservation of the republic, 
and for the safeguard of the British Islands against a return of 
the Stuarts Nevertheless under this prodig ous adimrat on of 
Cromwell, there were political doubts and reser\es Milton was 
so much of a modern radical of the extreme school in his own 
political views and sympathies that he cannot but have been 
vexed by the growing conservatism of Cromwell’s policy through 
his Protectorate To his gr<ind paneg>Tic on Oliver in the 
Defensto secunda of 1654 he had ventured to append cautions 
against self-will, over-legislation and over-polu mg , and he cannot 
have thought that Oliver had been immaculate in these respects 
through the four subsequent years The attempt to revive an 
aristocracy and a House of Lords, on whi( h Cromwell was latterly 
bent, cannot have been to Milton’s taste Above all, Milton 
dissented in toto from Cromwell’s church polic> It was Milton’s 
fixed idea, almost his deepest idea, that there should be no sue h 
thing as an Established Church, or state-paid clergy, of any sort 
or denomination or mixture of denominations, in any nation, 
and that, as it had been the connexion between church and state, 
bc'gun by Constantine, that had vitiated Christianity in the 
world, ancl kept it vitiated, so Chnstianity would never flourish 
as it ought till there had been universal disestablishment and 
disendowment of the ( lergy, and the propagation of the gospel 
were left to the zeal of voluntary pastors, self-supported, or 
supported modcstl) by their flocks He had at one time looked 
to ( romwcll as the likeliest man to carry this great revolution in 
England But ( romwell, after miuh meditation on the subject 
in 1652 and 165^, had come to the opposite conclusion Ihe 
(onstr\ ition of the Established Church of I^ngland, in the form 
of a broad union of all ev^ngelual denominations of Christians, 
whether Presbyterians, or Independents, or Baptists, or moderate 
01(1 Anglicans, that would accept state-pay with state-control, 
had been the fundamental notion of his Protec torate, persevered 
it to the end This must have been Milton’s deepest disap- 
pointment with Cromwell s rule 
Cromwill’s death on the 3rd of September 1658 left the Protec- 
torship to his son Richard Milton and Marvell continued in 
their posts, and a numlier of the Foreign Office letters of the 
new Protectorate were of Milton’s composition In October 
1658 appeared a new edition of his Dejenno prima, ancl, earh in 
1659, a new Fnglish pamphlet, entitled Treatise of Civil Penver 
in Ecclesiastical Causes ^hoiving that it is not lawful to compel in 
Matter:^ of Religion j in which he advocated the separation of 
Church and State To Richard’s Protectorate also belongs one 
of Milton’s Latin “ Familiar Fpistles “ 

The last of his known offii lal performances in his I aim secre- 
taryship are two letters m the name of William I^nthall, as the 
speaker of the restored Rump, one to the king of Sweden and cne 
to the king of Denmark, both dated the 15th of May Under 
the restored Rump, if ever, he seemed to have a chance for his 
notion of church-disestahlishment, and accorchngly, in August 
1659, he put forth, with a prefatory address to that hodv, a 
pamphlet entitled Considerations touching the likeliest means to 
remove Hirelings out of ihe Church The restored Rump had no 
time to attend to sue h matters They were in struggle for their 
own existence with the army chiefs, and to prevent the restora- 
tion of the monarchy, to argue against it and fight against it to 
the last, was the work to which Milton set himself, the preserva- 
tion of the republic in any form, and by an\ compromise of 
differences within itself, had become his one thought, and the 
study of practical means to this end his most anxious cxc upation 
In a Letter to a Friend concerning the Ruptures of ihe Common- 
wealthy written in October 1659, he had propounded a scheme of 
a kind of dual government for reconciling the army chiefs with 
the Rump , through the following winter, marked only by two of 
his Latin “ Familiar Fpistles,” his anxiety over the signs of the 
growing enthusiasm throughout the country for the recall of 
Charles IT had risen to a passionate vehemence which found 
vent in a pamphlet entitled The Ready and Easy Way to Establish 
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a Free Commonwealth, and the Excellence thereof compared with 
the Inconveniences and Dangers of readmitting Kingship to this 
Nation An abridgment of this pamphlet was addressed by 
him to General Monk in a letter entitled ‘ The Present Means 
and Brief Delineation of a hree Commonwealth” (March 1660) 
Milton’s proposal was that the central governing apparatus of 
the British Islands for the future should consist of one indis- 
soluble grand council or parliament, which should include 
all the political chiefs, while there should be a large number of 
provincial councils or assemblies sitting in the great towns 
for the management of local and county affairs 

Not even when the king’s cause was practically assured would 
Milton be silent In Brief Notes upon a late Sermon, published 
in April 1660, in reply to a Royalist discourse by a Di Matthew 
Griffith, he made another protest against the recall of the Stuarts, 
even hinting that it would be better that Monk should become 
king himself, and in the same month he sent forth a second 
edition of his Ready and Easy Way, more frantically earnest 
than even the first, and containing additional passages of the 
most violent denunciation of the royal famil> , and of prophecy of 
the degradation and disaster they would bring back with them 
This was the dying effort On the 25th of April the Convention 
Parliament met, on the ist of May thc) resolved unanimously 
that the government bv King, Lords and Commons should be 
restored , and on the 29th of May Charles 1 1 made his triumphal 
entry into London Ihe chief republicans had by that time 
s( altered themselves, and Milton was hiding in an obscure part of 
the city 

How Milton escaped the scaffold at thc Restoration is a 
mvstcry now, and was a mystery at the time The Commons 
voted that he should be taken into custody by the serjeant-at- 
arms, for prosecution by the attorney-general on account of his 
Eikonoklastes and Defem^to prima, and that all copies of those 
books should be called m and burnt b> the hangman Jherc 
was a stor) that Milton had once protected Davenant and now 
owed his immunity to him, but it is more likelv that he was 
protected by the influence of Marvell, b) Arthur Annesley, after- 
wards carl of Anglesey, and by other friends who had influence 
at court At all events, on the 29th of August 1660, when 
the Indemnity Bill did come out (omplcte, with the kings 
assent, Milton did not appear as one of the exceptions on my 
ground or m an\ of the grades From that moment, therefore, 
he could emerge from his hiding, and go about as a free nun 
Not that he was >et absolutely safe Ihere were several public 
burnings uy the hangman at the same time of Milton s con- 
demned pamphlets, and the appearance of the blind man him- 
self in thc streets, though he was legally free, would have c xused 
him to be mobbed and assaulted Though the special prose( ution 
ordered against him by the Commons had been quashed by the 
subsequent Indemnity Bill, the serjeant-at-arms h id taken him 
into custody Fntries in the Commons journals of thc 17th md 
19th of December show that Milton complained of the exorbitant 
fees charged by the serjeant-at-arms fur his release, and that the 
matter was referred to a committee at the instance of Andrew 
Marvell 

Milton did not return to Petty Prance Por the first months 
after he was free he lived as closely as jiossible in a house near 
what IS now Red Lion Square, Holborn Thence he removed, 
apparently early in 1661, to a house m Jewin Street, in his old 
\ldersgate Street and Barbican neighbourhood In J cwm Street 
Milton remained for two or three years, or from 1661 to 1664 
This is the time of whu h he says 

“ though fallen on evil days, 

On evil days though fallen, and evil tongues, 

In darkness, and with dangers compassed lound 
And solitude " 

The ‘ evil days” were those of the Restoration in its first or 
( larendonian stage, with its revenges and reactions, its return 
to high P'piscopacy and suppression of every form of dissent and 
sectarianism, its new and shameless royal court, its open procla- 
mation and practice of anti-Puritanism in morals and in litera- 
ture no less than in politics For the main part of this world of 


the Restoration Milton was now nothmg more than an infamous 
outcast, the detestable blind republican and regicide who had, 
by too great clemency, been left unhanged The friends that 
adhered to him still, and came to sec him in Jewin Street, were 
few in number, and chiefly from the ranks of those noncon- 
forming denominations, Independents, Baptists or Quakers, 
who were themselves under similar obloquy Besides his two 
nephews, the faithful Andrew Marvell, Cyriack Skinner and some 
others of his former admirers, English 01 foreign, we hear ( hiefly 
of a Dr Nathan Paget, who w^as a physician in the jewm Street 
neighbourhood, and of several young men who would drop in 
upon him by turns, partly to act as his amanuenses, and partly 
for the benefit of lessons from him— one of them a Quaker youth, 
named Ihomas Ellwood With all this genuine attachment 
to him of a select few, Milton ( ould truly enough describe his 
condition after the Restoration as one of “ solitude ’ Nor was 
this the worst His three daughters, on whom he ought now to 
have been able principally to depend, were his most serious 
domestic trouble The poor motherless girls, thc eldest in her 
seventeenth year in 1662, the second in her fifteenth and the 
youngest in her elev enth, had grown up, m their father’s blind- 
ness and too great self-absorption, ill-looked- after and but poorly 
educated, and the result now appeared Ihey “ niidt nothing 
of neglec ting him ” , they rebelled against the drudgery of 1 c ading 
to him or otherwise attending on him, they “did combine 
together and counsel his maid-servant to cbiat him in hei 
marketings”, they actually “had made awav some of his 
books, and would have sold thc rest ” 

It was to remedy this state of things that Milton consented 
to a third marriage The wife found for him \\as Elizabeth 
Mmshull, of a good Cheshire family, and a relative of Dr Paget 
Ihcy were married on the 24th of February 1662 3, the wife 
being then only in her twentv -fifth year, while Milton was m his 
fifty -fifth She pioved an excellent wife, and the Jewin Stieet 
household, though thc daughters remained m it, must h ive been 
under better management from thc tune of her entiv into it 
Meanwhile, he had found some solace in lenewed industry of 
various kinds among his books and Lisks ol scholarship, and more 
paituularly he had been building up his Paradne Lo^t He had 
begun the poem in earnest, we are told, in i65<S at his house m 
Petty Fram e, not in the dramatic form contemplated eighteen 
years before, but deliberately in the epu form Ht had made 
but little way when there came the interruption of the man hy 
preceding the Restoration and of the Restoration itself, but thc 
work had been resumed in Jewin Street and prosecuted there 
steadily, by die tations of tw( nty or thirty lines at a lime to 
whvitcver friendly or hired amanuensis chanced to be at hand 
Considerable pi ogress had been made in this way before his third 
marriage, and after tint the work jiroceedcd apace, his nephew, 
Edward Phillips, wEo was then out m the world on his own 
account, looking in when he could to icvise the growing 
manuscript 

It was not m the house in Jewin Street, however, that Paradise 
Lost was finished Not very long after the third marriage, 
probably in 1664, he removed to another house, with a garden, 
m “ Artillery Walk, leading to Bunhill Fields ’ Here Paradise 
Lost was certainly finished before July 1665 — Aubrev says in 
1663 — for when Milton and his family, to avoid the Great 
Plague of London, went into temporary countr) -quarters in a 
cottage m Chalfont St Giles, Buckinghamshire,^ the finished 
manuscript was taken with him, m probably more than one 
copy This we learn from Thomas Ellwood, who had taken the 
cottage for him, and was allowed to take a copy of the manu- 
script away with him for perusal, durmg Milton’s stay at Chal- 
font {Life of Thomas Ellwood, 1714) The delay in the publica- 
tion of the poem may be explained partly by the fact that the 
official licenser hesitated before granting the necessity imprima- 
tur to a book by a man of such notorious republican antecedents, 
and partly by the paralysis of all business in London by the Great 
Fire of September 1666 It was not till the 27th of April 1667 
that Milton concluded an agreement, still preserved m the British 

^ Milton's cottage here is still standing, and is open to visitors 
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Museum, with Samuel Simmon«5, printer, of Aldersgate Street, 
I ondon, to dispose of the copyright for £5 down, the promise 
of another £$ after the sale of the first edition of 1300 copies, 
and the further promise of two additional sums of £$ each 
after the salt of two more editions of the same size respec- 
tively It was as if an author now were to part with all his 
rights in a volume for ^£17, los down, and a contingency of 
£52, I os more m three equal instalments The poem was duly 
entered by Simmons as ready for publu ation in the Stationers^ 
Registers on the 20th of the following August, and shortly after 
that date it was out in London as a neatly printed small quarto, 
vMth the title Paradise Lost A Poem written in Ten Books By 
John Milton 1 he reception accorded to Paradise I ost has been 
quoted as an example of the neglect of a great work, but the sale 
of an edition of 1300 copies in eighteen months proves that the 
poem found a wide ( ircle of readers “ This man cuts us all out, 
and the ancients too is the saying attnbuted to Dryden on the 
occasion, and it is the riiorc remarkable bee ausc the one objection 
to the poem which at first, we are told, “ stumbled many ” must 
hav^e “ stumbled ” Diydcn most of all Lxcept in the drama, 
rhvme was then thought essential in anything professing to be 
a poem, blank verse was hard!} regarded as verst at all, Dr} den 
cspe( lally had been ind w is the ( himpion of rhyme, contending 
foi It even in the drama Thit, notwithstanding this obvious 
blow strut k b> the poet at Di yden’s pet literary theory, he should 
hive welcomed the poem so enthusiastically and proclaimed its 
merits so cinphaticallv, savs much at om e for his critical pen ep- 
tion and for the generositv of his temper According to Aubrey , 
Dr\ den requested Milton’s leave to turn the poem into a rh} rned 
drama, and was told he might “ tag his verses if he pleased ” 
The reailt is seen in L)i yden’s o|)era The State of Innocence and 
tin Fall of Man (1675) One consequence of Milton’s renewed 
cclebntv was that visitors of all ranks again sought lum out for 
the honour of his so( let) and conversation Ills obseure house 
in Artillery Walk, Bunhill, we are told, became an attraction 
now , ‘ much more than he did desire, ’ for the learned 
notabilities of his time 

Accounts have come down to us of Milton s personal appeal ance 
and habits in lus later life They describe him as to be seen cveiy 
other day led about m the streets in the vicinity of his Bunhill 
residence a slender hgurc of middle stature or a little less generally 
diessed m a grey cloak or overcoat ind wearing sometimes a small 
silver hilted sword evidently in foeble health but still looking 
vounger than he was, with bis lightish hair, and his fair rather than 
aged or pale complexion He vsould sit in his ^aiden at the door 
ot his house in wiriu weather m the same kind of gicy overcx>at 

and so as well as in his loom received the visits of people of <lis 
tmguished parts as well quality Within doors he was usually 
dicssed m neat black He was a very early riser, and veiy regular 
in the distribution of his day, spending the first part to his midday 
dinner always m his own room amid his books with an amanuensis 
to read for him and write to his dictation Music was always a 
chief part of his afternoon and evening relaxation whether when 
he was by himself or when friends were with lum His manner with 
friends and visitors was cxticmely courteous and affable with just 
a shade of stateliness In free conversation either at the midday 
dinner when a friend or Hvo happened by rare accident to be 
present or more habitually in the evening and at the light supper 
which concluded it he was the life and soul ot the company liom 
his ' flow of subject ' and his unaffected cheerfulness and civility 
though with a marked tendency to the satiiicil and sarcastic in his 
criticisms of men and things I his tendency to the sarcastic was 
connected by some of those who observed it with a peculiarity of 
his \ oice or pronunci ition He pronounced the letter r v c ry hai d , ' 

Aubrey tells us adding Dryden s note on the subject litera canina 
the dog letter a certain sign of a satiiical wit ' He was extremely 
temperate in the use of wine or any strong liquors, at meals and at 
all other times, and when supper was over about nine o'clock he 
smoked his pipe and drank a glass of water and went to bed 
He sufiered much from gout the effects of which had become apparent 
in a stiffening of his hands and finger joints and the recurring 
attacks of which in its acute form were very painful His favourite 
poets among the Greeks were Home and the Fragcdians, especially 
Euripides, among the Latins Virgil and Ovul, among the English, 
Spenser and Shakespeare Among his English contemporanes he 
thought most highly of Cowley He had ceased to attend any 
church belonged to no religious communion, and had no religious 
observances in his family His reasons for this were a matter for 
curious surmise among his friends because of the profoundly religious 
character of his own mind, but ho does not seem ever to have 
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furnished the explanation The matter became of less interoRl 
perhaph after 1009 when his three daughters teased to reside with 
him having been sent out to learn some curious and ingenious 
sorts of manufacture that are proper for women to learn particulaih 
embroideries in gold or silver ’ Alter that the household in Bunhill 
consisted only of Milton, his wife, a single maid seivant and thi 

man," or amanuensis, who came in for the day 

The remaining years of Milton s life, extending through that 
part of the reign of Charles II whi( h figures in English historv 
under the name of the “ Cabal Administration,” were by no 
means unproductive In 1669 he published, under the tilk ctf 
Accedence commenced Grammary a small English compendium of 
Latin grammar tliat had been lying among his papers In 1670 
there appeared, with a prefixed portrait of hun by haithorne, 
done from the life, his History of Britain to the Norman 

Conquest, being all thxt he had been able to accomplish of his 
intended complete historv of England, and in the same year 
a Latin digest of Ramist logic, entitled Artis logic ae plentor 
institutio, of no grbat value, and doubtless from an old manu- 
script of his earlier days In 1671 there followed his Paradise 
Regained and Samson Agomsie^, bound togetlier in one small 
\olume, and giving ample proof that his poetic genius had not 
exhausted itself in the preceding great epic In 167^, at a 
moment when the growing political discontent with the govein- 
ment of C harles 11 and the conduct of hes court had burst forth 
in the special form of a ‘ No-Popery ’ agitation and outer} 
Milton ventured on the dangerous experiment of one more 
political pamphlet, in which, under the title “Of Jrue Religion 
Heresy, Schism, loleration, and what best means may be used 
against the growth of Popery, ’ he put forth, with a view to 
popular acceptance, as mild a version as possible of his former 
principles on the topics discussed In the same }ear appeared 
the second edition of his Poems both English and Latin, 

which included, with the exception of the Sonnets to Cromwell, 
Fairfax, Vane and the second address to Cyriack Skinner, all the 
minor poems 

Thus we reach the year 1674, the Last of Miltons life One 
incident of that year was the public ation of the second edition 
of Paradise Lost, the poem rearranged as now- into twelve 
books, instead of the original ten Another was the publication 
of a small volume^ containing his Latm Epistolae famihares, 
together with the Prolustones oratoriae of his student-clays at 
Cambridge— these last thrown in as a substitute for his Latin 
state-letters in his secretaryship for the Commonwealth and the 
Protec torate, the printing of which was slopped by order from 
the Foreign Office A third publication of the same year, and 
probably the very last thing die tated by Milton, was a trans- 
lation of a Latm document from Poland, relating to the recent 
election of the heroic John bobieski to the throne of tliat kingdom, 
with the title A Declaration or Letters Patents of the Election of 
this present King of Poland, John the Third It seems to have 
been out in London in August or September 1674 On Suncla} 
the 8th of the following November Milton died, in his house m 
Bunhill, of “ gout struck in,” at the age of sixt}-five }ears and 
eleven memths He was buried, the next Ihursday, in the 
church of St Giles, C npplegatc, beside his father, a considerable 
cone ourse attending the funeral 

Before the Restoration, Milton — what with his inhentanc e from 
his father, w hat with the oftic lal incomeof his Latin secretaiy ship — - 
must have been a man of very good means indeed 
Since then, however, various heavy Josses, and the ^ 

cessation of all official income, hacl greatly reduced his estate, 
so that he left but £900 (worth about or over £2']oo now) besides 
furniture and household goods By a word-of-mouth will, made 
in presence of his brother Christopher, he had bequeathed the 
whole to his widow, on the ground that he had done enough 
already for his “ undutiful ” daughters, and that there remained 
for them his interest in their mother’s mamage portion of 
3^1000, which had never been paid, but which their relatives, the 
Powells of Forest Hill, were legally bound for, and were now in 

* Joanms Miltomi Angli eptstolarUfn famihafum hber unus » 
qutbus accesserunt e'jusdem {jam ohm %n Qollegio adolescentts) 
prolustones quaedam oratoriae (1O74, translation by J Hall 1829) 

XViil 16 a 
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circumstan( es to make good Ihe daughters, with the Powells 
probably abetting them, went to law with the widow to upset 
the will, and the decision of the court was that they should 
receive £ioo each With the ^600 thus left, the widow, after 
some further stay in London, retired to Nantwich m her native 
C lieshire 1 here, respe( ted as a pious member of a local Baptist 
congregation, she lived till 1727, having survived her husband 
fifty-three years By that time all the three daughters were 
also dead 1 he eldest, Ann Milton, who was somewhat deformed, 
had died not long after her father, having married “ a master- 
builder,” but left no issue, the second, Mary Milton, had died, 
unmarried, before 1694, and onl> the third, Deborah, survived 
as long as her step-mother Having gone to Ireland, as com- 
panion to a lady, shortly before her father’s death, she had 
married an Abraham Clarke, a silk-weavcr in Dublin, with whom 
she returned to London about 1684, when they settled in the 
silk-weavmg business m Spitalfields, rather sinking than rising 
in the world, though latterly some public attfenlion was paid to 
Deborah, by Addison and others, on her father’s account One 
of her sons, Caleb Clarke, had gone out to Madras in 1703, and 
had died there as “parish-clerk of Fort George” in 1719, 
leaving children, of whom there are some faint traces to as late 
as 1727, the year of Deborah’s death Except for the possibility 
of further and untraced descent from this Indian grandson of 
Milton, the direct descent from him ( ame to an end in his grand- 
daughter, Elizabeth Clarke, another of Deborah s clnldren 
Having married a Thomas Poster, a Spitalhelds weaver, but 
afterwards set up a small chandler’s shop, first in Hollowav and 
then m Shoreditch, she died at Islington in 1754, not long after 
she and her husband had received the pro( eeds of a performance 
of Comus got up by Dr Johnson for her benefit All her children 
had predeceased her, leiving no issue Miltons brother ( hris- 
topher, who had always been on the opposite side m politics, rose 
to the questionable honour of a judgeship and knighthood m the 
latter part of the reign of James 11 He had then become a 
Roman Catholu' — whu h religion he professed till his death in 
retirement at Ipswich in 1692 Descendants from him are 
traceable a good wa) into the 18th eentiiry Milton’s two 
nephews and pupils P.dward and John Phillips, both of them 
known as busy and clever hack-authors before their unde’s 
death, continued the career of hark- luthorsliip most industri- 
ouslv and variously, though not very prospcrouslv, through the 
rest of their lives Edward in a more reputable manner than 
John, and with more of enduiing allegianc e to the memorv of his 
uncle Edward died about 1695, John was alive till 1706 
Their half-sister, Ann Agar, the only daughter of Milton’s sister 
by her second husband, had marriecl, in 1673, a David Moore, of 
Sayes House, Chertse\ , and the most flourishing of all the lines 
of descent from the poet’s father was in this \gar-Moorc branch 
of the Miltons 

Of masses of ni'inuscnpt tint had been left bj Milton some 
portions saw the light posthumously Prevented in the last year 
of his life from publishing his Latin State 1 etUrs in the 
same volume with his Latin 1 amxhar Epistles he had 
HUDiu: ns the charge ot the State Letter <i pr< jiared for 

the press toj^elhei with the completed manuscript of his Latin 
Ircaiise of LhrnUan Doctrines to a young Cambridge scholar, 
Daniel bkmne r who had been among the last of his amanuenses, 
and had, in fact been employed by him especially in copying out 
and arrangiiif^ those two important MSS Negotiations were on 
foot after Milton s death between this Daniel Skinner and the 
Amsterdam printer Daniel Elzevir for the publication of both MSS , 
when the English government intcrfeied, and the MSS weie sent 
back by Elzevir, and thrown aside as dangerous rubbish m a 
cupboard in the State Paper Office Meanwhile in 1070 a London 
booksellei named Pitt, who had somehow got into his possession 
a less perfect blit still tolerably complete copy of the State Letters 
liad brought out a surreptitious edition of them under the title Ltterae 
pseudo senatus an^ltcant Cromwellit notntne et 'jussu conscriptae 
a Joanne Miltono No other posthumous publications of Milton's 
appeared till ibSi when another bookseller put forth a slight 
tract entitled Mr John Milton* s Character of the Long Parliament and 
Assembly of Divines in 1641, consisting of a page or two of rather 
dubious authenticity said to have been withheld from his History 
of Britain m the edition of 1670 In 1682 ippearcd A Brief History 
of Mo^covia, and of other less kno^vn Countries lying Eastward of Russia 
as far as Cathay undoubtedly Milton^, and a specimen of 


those prose compilations with which he sometimes occupied his 
leisure Of the fate of his collections for a new Latin Dictionary, 
which had swelled to three folio volumes of MS , all that u known 
IS that after having been used by Edward Phillips for his Enchiridion 
and Speculum, they came into the hands of a committee of Cambridge 
scholars and were used for that Latin dictionary of 1(^93, called 
The Cambridge Dictionary on which Ainsworth s Dictionary was 
based In 1698 there was published m three folio volumes undei 
the editorship of John Toland, the first collective edition of Milton's 
prose works professing to have been printed at Amsterdam though 
really printed m London A very interesting folio volume published 
in 1743 by ‘ John Nickolls, junior " under the title of Original Letters 
and Papers of State addressed to Oliver Cromwell, consists of a number 
of intimate Cromwellian documents that had somehow come into 
Milton's possession immediately after Cromwell s death and were 
left by him confidentially to the Quaker Ellwood Finally a chance 
search in the London State Paper Office in 1823 havmg discovered 
the long lost parcel containing the MSS of Milton s Latin State 
Letters and his Latin Treatise of Christian Doctrine as these had been 
sent back from Amsterdam a liundred and fifty years before the 
Treatise on Christian Doctrine was by the command of George IV 
edited and published in 1825 by the Rev C R Sumner keeper of 
the Royal Libriry, ind afterwards bishop of Winchester under the 
title of Joannis Miltom Angli de docirina Christiana lihn duo 
posthumi An English translation by the editor was published 
in the same year Ihose state papers of Milton which h id not been 
already printed were edited by W D Hamilton for the Camdtn 
Society in 1859 

Milton’s literary life divides into three almost mechanic allv 
distinct periods (i) the time of his youth and minor poems, 
(2) his middle twenty years of prose polemics, and (3) the time 
of his later Muse and greater poems 

Had Milton died in 1640, when he was in his thirtv-scconcl 
year, and had his literary remains been then collected, he would 
have been remembered as one of the best I atimsts 
of his generation and one of the most exquisite of 
minor Fnghsh poets In the latter character, 
more particularly, he would have taken his place as one of that 
interesting group or senes of Fnghsh jioets, coming in the next 
forty years after Spenser, who, because they all acknovslcdgecl 
a filial relationship to Spenser, may be called collectivelv the 
Spenserians In this group or series, counting in it such other 
true poets of the reigns of James J and Charles I as Phineas 
and (iiles Fletcher, William Browne md Drummond of Ilaw- 
thornden, Milton would have been entitled, by the small collec 
lion of pieces he had left, and which would have included his 
Ode on the Aaitviiy, his V Allegro and 11 Penseroso, his Comus 
and his Lycidas^ to recognition as indubitably the very highest 
and finest There was m him that pec uhar Spe nsei lan something 
which might be regarded as the poetic faculty in its essence, with 
a closeness and pertection of verbal finish not to be found in the 
other Spenserians, or even in the mastei himself Few as the 
pieces were, and owning disciplcship to Spenser as the author did, 
he was a Spenserian w ith a difTerenc e belonging to his own consti- 
tution — which prophesied, and indeed already exhibited, the 
passage of English poetry out of the Spenserian into a kind that 
might be called the Miltonic Ihis Miltonu something, dis- 
tinguishing the new poet from other Spenserians, w^as more than 
mere perfection of literary finish It consisted in an avowed 
consciousness already of the os magna somiurum^ “the mouth 
formed for great utterances,” that consciousness resting on a 
peculiar substratum of personal character that had ocfasioned 
a new theory of literature “ He who would not be frustrate of 
his hope to write well hereafter on laudable things ought himself 
to be a true poem ” was Milton’s own memorable expression 
afterwards of the principle that had taken possession of him 
from his earliest days, and this principle of moral manliness as 
the true foundation of high literary effort, of the inextricable 
identity of all literary productions in kind, and their eoequality 
in worth, with the personality in which they liavc their origin, 
might have been detected, in more or less definite shape, in all 
or most of the minor p^ems It is a specific form of that general 
Platonic doctrine of the invincibility of virtue which runs 
through his Comus 

lhat a youth and early manhood of such pioetical promise 
should have been succeeded by twenty years of all but incessant 
prose polemics has been a matter of regret with mam But this 
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IS to Ignore his political and social side If Burke, whose whole 
public career consisted in a succession of speeches and pamphlets, 
IS looked back upon as one of the greatest men of his century 
on their account, why should there be regret over the fact 
that Milton, after having been the author of Lomus and Lyctdas, 
became for a time the prose orator of hts earlier and more tumul- 
tuous generation ? Milton was not only the greatest pamph- 
leteer of his generation — head and shoulders above the rest — but 
there is no life of that time, not even Cromwell’s, m which the 
history of the great Revolution in its successive phases, so far as 
the deep underlying ideas and speculations were concerned, 
may be more intimately and instructively studied than m 
Milton’s Then, on merely literary grounds, what an interest 
m those prose remains » Not only of his Areopagiitca, admired 
now so unreservedly because its mam doctrine has become 
axiomatic, but of most of his other pamphlets, even those the 
doctrine of which is least popular, it may be said confidently 
that they answer to his own definition of “ a good book,” by 
containing somehow ‘‘ the precious life-blood of a master- 
spirit ” hrom the entire series there might be a collection of 
specimens, unequalled anywhere else, of the capabilities of that 
older, grander and more clalxirate Fnglish prose of which the 
h lizabethans and their immediate successors were not ashamed 
Nor will reiders of Milton s pamphlets continue to accept the 
hackneyed observation that his genius was destitute of humour 
1 hough his prevailing mood was the severely earnest, there are 
pages in his prose writings, both Fnglish <ind Latin of the most 
laughable irony, reaching sometimes to outrageous fircc, and 
some of them as worthy of the name of humour as an) thing in 
Swift Here, however, we touch on what is the worst feature in 
some of the prose pamphlets — their measureless ferocity, their 
boundless licence m personal scurrility 
While it is wrong to regard Milton’s middle twenty years of 
prose polernK s as a degradation of his genius, and while the fairer l 
contention might be that the youthful poet of Camus and Lyadas 
actuallv promoted himself, ind became a more powerful agency 
m the world and a more interesting object in it for ever, by 
consenting to lay aside his “ singing robes ” and spend a portion of 
his life in great piose oratoiy, who does not exult m the far t that 
such a life was rounded off so miraculouslv at the close by a linal 
stage of compulsory calm, when the “ singing robes ” could be 
resumed, xnd Paradise Lost^ Paradise Regained and Samson 
dgonisti s could issue in sure e^ sion from the blind man s c hamber ? 
Of these three poems, and what they reveal of Milton, no need 
here to speak at length Paradise T ost is one of the few monu- 
mc ntal works of the world, with nothing in modern epic literature 
comparable to it exc ept the great poem of Dante 1 his is best 
pcneived by those who penetrate beneath the beauties of the 
merely terrestrial portion of the story, and who recognize the 
coherence and the splendour of that vast symbolic phantasma- 
gory by which, through the wars in heaven and the subsequent 
revenge of the expelled archangel, it paints forth the connexion 
of the whole visible universe of human cognisance and history 
with the grander, pre-existing and still environmg world of the 
eternal and inconceivable To this great epic Paradise Regained 
IS a sequel, and it ought to be read as such The Icgencl that 
Milton preferred the shorter epic to the larger is quite incorrect 
All that IS authentic on the subject is the statement by h dward 
Phillips that, when it was reported to his uncle that the shorter 
epic was “ generally censured to he much inferior to the other,” 
he “ could not hear with patience any such thing ” The best 
critical judgment now confirms Milton’s own, and pronounces 
Paradise Regained to be not only, within the possibilities of its 
briefer theme, a worthy sequel to Paradise Lo^t, but also one of 
the most artistically perfect poems in any language Finally, 
the poem m which Milton bade farewell to the Muse, and in 
which he reverted to the dramatic form, proves that to the very 
end his right hand had lost none of its power or cunning 
Samson Agomstes is the most powerful drama in the English 
language after the severe Greek model, and it has the additional 
interest of being so Contrived that, without any deviation from 
the strictly objective incidents of the Biblical story which it 
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enshrines, it is yet the poet’s own epitaph and his condensed 
autobiography 

Much light IS thrown upon Milton’s mind m his later life, and 
even upon the poems of that period, by his posthumous Latin 
Treatise of Christian Doctrine It differs from all his other prose 
writings of any importance in being cool, abstract and didactic 
Professing to be a system of di\mit\ derived directly from the 
Bible, It IS really an exposition of Milton’s metaphysics and of 
his reasoned opinions on all questions of philosophy, ethics and 
politics The general effect is to show that, though he is rightly 
regarded as the very genius of English Punt xnism, its represen- 
tative poet and idealist, yet he was not a Puritan of what may bt 
called the first wave, or that wave of C^lvmistic orthodoxy 
which broke in upon the absolutism of Charles and Laud, and 
set the English Revolution agoing He belonged distinctly to 
that larger and more persistent wave of Puritanism which, 
passing on through Indt pendency, and an endless variety of sec ts, 
many of them rationalistic and free thinking in the extreme, 
developed into what has ever sime been known as Fnglish 
Liberalism The treatise makes clear that, while Milton was x 
most fervid thcist and a genuine Christian, believing in th( 
Bible, and valuing the Bible over all the other books in the w orld, 
he was at the same time one of the most intrepid of Fnglish 
thinkers and theologians (D Ma , X ) 

(onsideiablc interest attaches among collectors to the variet\ 
of prints representing portraits of Milton So far as the original 
contemporary portraits arc concerned, which have 
inspired the large number of engravings, the follow ing 
mxv be mentioned (i) The existing Janssen painting, 1O18 
(‘Lxetatis suae to ”), which belonged to Mrs Milton (2) An 
unknown painting of 1623 (? 1620), from which was txken an 
cngniving in the Genlleman's Magazine for September 1787 
(“aet suae 12 ”) (3) The “Onslow ’ punting of Milton when x 
( ambndge sc holar (lost), which belonged to Mrs Miltcm and in 
1794 was m Lord Onslow’s pcxsscssion , a copy by Van der Giicht 
was made for Lord Harcourt and is still at Nuneham (4) 
William Marshal s engraved frontispiece to Moseley’s edition of 
the poems (16415) (s) William P iithorne’s engraving of Milton 

from life, at the age of sixty-two, in Milton’s History of Britain 
(1670) (6) Faithorne s original dr iwing for the aben e, belonging 

in 1909 to Sir R H Hobart (7) Ihc Bayfordbuiy (or Tonson) 
drawing (probably by Faithorne, or (^) by White or Richardson) 
at Bayfurdlxiry Park near Hertford (8) A drawing by George 
Vertue in Dr Williamson’s collection (9) A clay bust (? by 
Pierre or Simon) at Christ’s ( ollege (10) A miniature by Cooper 
(1653), whu h IS, however, considered by I)r G C Williamson not 
to be of Milton at all (ii) A painting by Pieter Van der Plas 
(d 1704) in the National Portrait Gallery (12) An oil painting 
at Christ’s College (13) The “ Woodcock ” miniature of Milton 
when about fort) -eight In Poets’ Corner, Westminster Abbey, 
a bust by Rysbrack was put up in 1737 A monument m St 
Giles, Cripplegate, by John Bxcon, R A , was erected by Samuel 
Whitbread m 1793, and a modern statue by Horace Montford 
also stands there A memorial window m St Margaret’s, West- 
minster, with an inscription by J G Whittier, was presented 
by Cj W Childs, of Philadelphia 

Bibliocraphy — MSS of the poems oi Milton's earlier period in 
his own handwriting are preserved m the library of Trinity College, 

C ambndge Ihese arc not enumerated among the gifts made by 
Sir Henry Newton Puckering in i() 9 t but presumably belonged to 
him and came to the libiary at his dt ith in 1 700, as they were found 
by Charles Mason a fellow of the college among papers and books 
which ha/l been his They were bound in a folio volume by the 
care of Thomas Clarke afterwards master of the rolls in 1730 
Besides the poems with many intcrlineatKUiS ind corrections, 
the MS contains suggestions and in some cases fully developed 
plans, for w orks generally dramatic in form This manusenpt v olume 
invaluable as an index to Milton's methods of work, was reproduced 
m facsimile (Cambridge 1899) by W Aldis Wright 

The first complete edition of The Poetical Works of Mr John Milton 
was printed by Jacob Tonson m 1095 lix 1732 Richard 
Bentley put forward a cunous edition of Paradise Lost in which long 
passages were rejected and placed in the margin on the ground that 
they were interpolations made possible by Milton’s blindness 
The Latin and Italian poems with a translation by William Cowper, 
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were pnnted by W Hayley m 1R08 The most imwrtantof the 
numcroub later editions of Milton s poetical works are by H J lodd 
(f) vols i8oi). J Mitfoid ( Aldine edition, ' ^ vols 1832), T 
keightley {2 vols ,1859) whose notes are most original and interest- 
ing, D MaSson Library or Cambridge edition " 3 vols 1874, of 
which a new edition appeared in 1890, with memoir introduction 
notes and an essay on Miltons English and v ersihcation) , John 
Uradshaw (new Aldine edition 2 vms 1892) , also a careful reprint 
ietq.ining the peculiarities of the earlier pnnted copies, by H C 
Ikjeching ( Oxford edition * 1904I and another with vanant 

readings by W Aldis Wnght (Cambridf,e University Press 1903) 
The piose works were first partiallv collected in 1O97 They were 
edited by J loland (3 vols , i()98) by C Symmons (7 vols 180O) 
by Pickering (8 vols , 1851) with the poetical works ind by J A 
St John for Bohn’s ’’ Libraries (5 vols , 1848-1853) There arc 
numerous 'innotated editions ol sv-paiate works 

The earliest life of Milton is cont lined m Wood MS D 4 m the 
Bodleian Library Oxfoid and was printed in the / nf( Hist Revtetv 
foi January 1902, also bv L S Parsons in Colorado College Studte^y 
No X (1903) Tht author who sympathized with the poets 
political views is unknown but the name of Milton's friend Dr 
Nathan Paget is suggested His account formed the basis 01 the 
life given by Anthony 3 , Wood in I asti oxonienses (1^91) Wood 
was also indebted to John Aubrey whose Byh f Lives were not printed 
until liter Ihe life by his nephew Edward Phillips was prefixed 
to the LilUts of *>tate printed in ibg^ and reprinted by William 
Godwin in his Liyr’f rV ^ J Phillips bamiu I Johnson's 

famous Life of Milton (i 779) which cont iins some valuable criticism 
is written from a sumewh it unfriendly standpoint Ihe records 
of Milton s ofhcial life iv iilable m the State Papers were hrst 
made use of by H J lodd in a third edition (1829) of his Milton 
All the available infoimation was gathered in Professor \Jasson b 
Ltfi of John Milton narrated in C onnexion with the Political, LccU -ii 
asttcal and literary History of his ftme (0 vols 1859-1880 with 
index 1894, new ed of vol 1 1H81) which contains ample reference 
to oiiginil authorities Shorter works are Milton und seim /eity 
2 pis 1877, 1879) by \lfied Stern, Milton (1879) by Mark Pittison 
lu the English Men ol Letters senes and / ife of John Milton 
(1890) by Dr Richard Girnett in the Greit Uriters ^series with 
ta bibliography by I P Anderson 

The sources of Paradise Lost have given nse to much discussion 
It has been supposed to owe something to 4 damo a comedy by 
Giovamii Battista Andrei ni (1578 1052) to the Para phrase aissocntcd 
with the name of Caedmon which was printed at Amsterdam m 
I (>55 by Francis Junius and to the Lucifer and other plays of Joost 
van den Vondel Parallelisms between Vondel and Milton were 
pointe<l out by Mr T dmund (»osse in LtUratures of \orthern Lurope 
(1879) ind the compirison was cirned further in Mi G Ldinund 
son s Milton and Vondel A Curiosity of 1 iterature (1885) a book 
which aroused much discussion A valuable contribution to Miltonic 
cntieism was made in 1895 by Mr Robert Brulges in an essay on 
Milton s Prosody This was reprinted in 1901 with some additional 
matter and an essay on Classical Metres in English Verse by 
W J Stone Amongst other ciitical essays should be mentioned 
essays by^ Macaulay {Fdinburgh Review 1825), W iltci Bagehot 
(Literary Studies vol 1 1879), S T Coleridge (^even Lectures on 
Shakespeare and Milton (185b), Fdward Dowden [Transcripts and 
Studies 1888), Edmond Scherer (Etudes sur la Uithature content 
poraine vol vi 1882) , Augustine Birrell r second senes 
1887), Walter Raleigh {Milton 1900), E Allodoh (.tiovanm Milton 
e I Italia (Prato i9«7) 

Concordances of Milton s Poetnal \\ orks were compiled by L 
Prendergast (Madras 1856-1837) , by C J Clevelaml (18O7) based 
on a verbal index used m an Ameneui edition 185^ 01 the Poetnal 
V orks by John Bradshaw (1894) by L L Lockwood Lexicon to 
the English Poetical \^orhs of John Milton (New \ork, 1907) 

The tercentenary of Milton's birth was celebrated in 1908 in 
Cambridge 1 ondon and elsewhere An exhibition of the portraits 
of Milton uithentic iiid supposed with a great collection of valuable 
editions of the poet s works was held in fune and july at C hnst's 
College Cambridge Ihe catalogue of this exhibition drawn up 
by Dr G C Williamson, forms a valuable bibliography and icono 
graph) of the poet A collection of Milton autographs early editions 
and portraits was also held in December at the British Museum 
and the anniversary itself was celebrated by^ a special meeting of 
the British \cademy at which papers bv Proh ssors W J Courthope 
Edwird Dowden ana others vvcie read IherC was a religious 
scrv ice at St Mary le-Bow C heapside and a banquet at tlie Mansion 
House 

N E Norfolk county, Massachusetts, 
USA, of Boston, the Neponset river forming a 

large part of 16 N and N.W boundary Pop (1890), 4278 
(iQoo), 6578, of whom 1840 Were foreign ‘born , (1910, US 
census), 7924 It is served by the Now York, New Haven & 
Hartford railway, and is primarily a residential suburb of Boston, 
with which it IS connected by electric lines The townsh^ 
cov ers an art'a of about 1 3 sq m , and includes the villages of 


Milton, East Milton and Mattapan The country is rolling and 
hilly, the Blue Hills (with the exception of a part uicluded m 
Braintree m 1712 and now m Qumey) lying in Milton On 
Great Blue Hill, the highest (635 ft above tide-level), great fires 
were kindled at the news of the repeal of the Stamp Act, of the 
adoption of the Declaration of Independence, and of the sur- 
j renders of Burgoyne and Cornwallis, beacon fires were burned 
I during the American War of Independence, an “ observatory 
for tourists was built at an early date, and m 1885 the Blue Hill 
Observatory for meteorological investigation was established bv 
Abbott Lawrence Rotch (b 1861), who made important investi- 
gations concerning clouds, and attracted attention by his use of 
kites for obtaining meteorological data Milton Academy (a 
non-scctanan school) was founded in 1798, opened in 1803, and 
suspended in 1867 , a new academy was opened in 1885 Ihere 
IS a public library, which was opened in 1871, and in 1909 had 
more than 20,000 volumes Cunningham Park is under the 
control of the trustees of a fund left for the benefit of the town- 
ship, and contains a gymnasium, skating-pond, tennis (ourts, 
<&( , open to townspeople only Hutchinson Field, another 
public park, is a part of the estate of the last royal governor, 
lliomas Hutdiinson, Governor Jonathan Belcher also lived m 
Milton for a time Ihere arc two granite qu rrries m the town- 
ship immediately north-west of the Blue Hills, the granite is of 
the “ dark Qumry ” variety — dark bluish grey in lolour — ami 
is uscdcluefiy for monuments Milton, 01 iginallv a part of 
Dorchester, was first settled m 1640, and was called Uneata- 
quissett Jhe teiwnship was separated from Dorchester and 
incorporated m 1662 It owes its name either to its early paper 
and grist mills (Milton being abbreviated from Milltown) or to 
Milton Abbey, Dorset, whence meml^ers of the Tucker famil) 
came, It IS supposed, to Milton about 1662 In 1712 the Blue 
Hill lands were divided between Milton and Braintree, and in 
1868 part of Milton was included m the new township of Hyde 
Park In Milton, on the 9th of September 1774, at the house of 
Daniel Vose, a meeting, adjourned from Dedham, pissed the 
bold “ Suffolk Resolves ’ (Milton then being included in Suffolk 
county), which declared that a sovereign who breaks his c ompac t 
with his subjects forfeits their allegiam e, that parliament s 
repressive measures were unconstitutional, that tax-collectors 
should not pav over money to the royal treasury, that the towns 
should choose militia officers from the patriot pirl), that thev 
would obev the Continental Congress and that thev favoured a 
Provincial Congress, and that they would seize crown officers is 
hostages for any politic al prisoners arrested by the governor , and 
recommended that all persons m the colony should abstain from 
lawlessness 

See A K Teele, History of Milton, Mass 1640 to 1SS7 (Milton 
1887) 

MILTON, a borough of Northumberland count), Penns>l- 
vama, U b A , on the Susquehanna river at the mouth of Lime- 
stone Run, about 66 m N of Harrisburg Pop (1890), S317, 
(1900), 6173, of whom 166 were foreign-boin It is served by 
the Pennsylvania and the Philadelphia & Reading railways, 
and IS connected with Lewisburg and Watsontown bv an electric 
line Milton has an attractive public park, is in an agricultural 
region, and has various manufactures It was founded in 1792^, 
and incorporated as a borough in 1817 In 1880 it was in groat 
part destroyed by fire 

MILWAUKEE, a city and the county-seat of Milwaukee 
countv, Wisconsin, USA, the largest city of the state, at the 
mouth of the Milwaukee river on the W shore of Lake Michigan, 
about 83 m N of Cliicago Pop (1900), 285,315 , (1910), 
373?857 The Milwaukee river entering the city from the 
north is jomed about i m from its mouth by the Menominee 
flowing from the west and a short distance from the lake by the 
Kmnikmnic flowmg from the south These nvers are navigable 
for lake traffic into the heart of the city Milwaukee Bay, into 
which their combined waters empty, is an inlet of Lake Michigan, 
about 6 m across By the construction of extensive piers and 
breakwaters a fine harbour of refuge has been created, and its 
inner harbour is deep enough for the largest lake-steamers 
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From the shore of the lake the land rises, rather abruptly in 
most places, to a height of from 75 to 100 ft From a broad 
plateau overlooking the lake the land slopes gradually westward 
to the river, again rising on the north, west and south to a 
height of 125 ft or more Ihe rivers separate the city into three 
distinctly marked divisions of varying character known as the 
cast, west and south sides The manufactories are largely on 
the “ flats ’ along the rivers and on the south side ihe exten- 
sive use as building material of cream-coloured bnck made in 
the vicinity gives the city its nickname, the “ Cream City ” 

The city has many beautiful parks and squares, the most 
picturesque of which is Juneau Park, along the lake bluff It 
contains statues of Leif Encsson and Solomon Juneau Other 
parks are Lake Park, also on the lake shore, at North Point, 
where stands the w aterworks pumping station with its tall tower, 
Rivciside and Kilbourn Parks, east and westrespec lively of the 
upper Milwaukee river, in the northern part of the city, Washing- 
ton Park on the west side, containing a menagerie and a herd of 
deer, Sherman Park on the west side, and Kosciusko, Humboldt 
and Mitc hell P irks on the south side Me Kinley Park on the 
lake shore south of the city, and Whitcfish Bay 6 m north of the 
city, are popular bathing resorts In addition to the statues m 
juneau Park thcie is a statue of Kosciusko in the pirk of th it 
name, one of Washington and a soldiers’ monument on Grand 
Avenue, a statue of llcnrv Bergh m front of the (ity-hall, one I 
of Robert Bums in the hirst \Vard Park, and, in Washingtiii ! 
Park, a replu a of h inst Rietst hcl’s S( hiller-Goethe monument m j 
Jena, givdi to the city in 1908 by the German^ of Milwaukee 1 
Of the several cemeteries, that of horest Home, south-west of the 1 
city, is the largest and most beautiful Ihe ( ity is well sewered, | 
and has an excellent water siippl\ system owned by the munici- 
pality and n presenting an investment of more than $5,000,000 
The water is obtained from 1 ake Michig in through an intake 
far out in the lake Ihrough a tunnel i m long, constructed in 
1888, water IS pumped by means of one of the largest single 
pumps m the world from the lake into the upper Milwaukee 
river, which is thus completely flushed by fresh water every 
twenty-four hours 

Milvsaukce is one of the most healthful of the larger cities of 
the Lnitcd States Its average annual death-rate for 1900- 1904 
was 136 The proximity of I ake Michigan i ools the atmosphere 
m summer and tempers the cold in winter As a result, the 
extremes of heat and cold are not as gieat as those in most 
inland cities Ihe mean monthly temperatures vary between 
20° in January and 70° in July, with extremes of loo*^ and — 25° 
The mean annual precipitation is 31 4 m 

Suburbs — Milwaukee proper occupies 22J sq m a small area as 
rompared with other cities near it in jxjpulation — Detroit (s6 sq m ) 
and Washington DC (69!^ sq m ) As a result the population 
has overflowed into several populous suburbs industrially a part 
of a greater Milwaukee Of these by far the most important 
are the township of Wauwatosa (pop IQOS state census ii 112), 
and the city of the same name, separated fiom the township in 1897 
and having in 1905 a population of 2915, the city and township aie 
on the Menominee river immediately adjoining the city on the 
west The first settlement was made here in 18^5 Wauwatosa 
has important manufactures including machinery brick lime beer, 
chemicals and wooden- ware, and extensive market gardens and 
nurseries and valuable stone quarries It has a Carnegie hbraiy, 
and is the seat of an Evangelical Lutheran theological seminary 
(1865) of Lutheran homes for the aged ind orphan of the Milwaukee 
county hospital for the insane of the Milwaukee sanatorium for 
nervous diseases and of the north western branch of the national 
soldiers' home which has grounds coveimg 385 acres and with mam 
building and barracks afioidmg quarters for over 2000 disabled 
vetcians and has a hospital a theatie and a library of 15000 
volumes Within the limits of Wauwatosa also are the State Fair 
grounds Other suburbs are West Allis (pop 1905 2^of), local 
est , 1908 7500), an incorporated rapidly growing manufacturing 
city on the west, Cudahy (pop iqos 2 <>50), a manufacturing 
village south of Milwiukee, largely devoted to meat packing, Soutn 
Milwaukee (pop 1905 6284) an incorporated city with several 
Urge manufactories and North Milwaukee (pop 1905 1230) a 
village immediately adjoining the city on the north 

Public Buildings Institutions &c — Ihe principal public building 
in the city IS the federal building (1895-1898) the post office, custom- 
house and local headquarters for the United States courts The 
public library and museum, on the north side of Grand Avenue, in 


iddition to an excellent collection of natural history, palaeontology, 
contained in 1909 a library of about i<)o 000 volumes The 
city-hall on the east side is surmounted b> i tall clock-tower 
containing one of the largest bells in the worM The Layton Art 
Gallery contains one of the best collections of paintings west of the 
Alleghanies The chamber of commerce, and the l^abst Mitchell, 
North Western 1 ifc insurance, Germania Sentinel and Wells build- 
ings are imong the principal business structuies In Milwaukee 
are St John's Roman ( athohe Cathidral and All Saints ProtesLint 
Episcopal C ithcdral -the city is the see of a Roman Catholic arch 
bishopric (established 111 1892) and of a Protest int Tpiscopal 
bishopric Among other church structures aie Plymouth Cone:rt;s‘i 
tional Westminstci l^esbytenan Church ot Gesu (Roman Cat lK>hc) 
and lnnit> Lutheran I ho hotels include the Ptister on tli« east 
side and the Plankinton the Republuan and the Schlitz on the west 
side Among the theatres arc the Davidson Majestic Schubert, 
Bijou Alhambra anti the Pabst German Dining the summer there 
ire open air theatres m several pnvite parks or gardens Ihe 
social clubs include the Milwaukee Deutsehcr Coucordia University 
and Maiquettc clubs fhc prtdominenee of C t rmanie influence 
in the city is evidenced b^ it k ist 7*) music il clubs and numerous 
I iimverein societies There irc 12 hospitals (3 of thtm citv in- 
stitutions) 6 orphan asvlums 4 homes for the aged a foundlings' 
home and a state industrial school foi girls 

1 he educational institutions aie numeious Marquette Umv ersity 
was established in 1900 bv a union of Marquette College (i8bi) i 
Roman Catholic school of high rank and existing schools of medicine 
pharmacy dentistry and law, m 1908 il added a department of 
engineering and in that \ear it had 81 instructors uid 0^0 students 
Milwaukee Downer C ollcge (for giils) in the north east part of the 
city vVas established in 1895 by a eonsolid ition of Milwaukee College 
for girls and Downer College formerly it Fox 1 ake Other in 
stitutions are Coneordi i College (1881 I utheran) a slate normal 
sch(K)l (1880) the Wisconsin College of physicians and suigeons 
(189^) the national German Americin teachers' seminary (normal), 
Milw lukce academy (180^) Milwaukee I'nivcisitv school Milwaukee 
school of engineering, (1904) Milw lukcc luruveitin school of 
physical culture one of the lirgcsl schools of the sort m the United 
States Si John s ( itholic institute Our Ladv of Mercy ac idcmv 
(Komin t athohe) Wisconsin aeadem} of music the Wisconsin 
school of art (ait students le iguc) a Catholic noimal school, 
St Roses manual training school the industrial chemical institute 
(the only technical school for breweis in the United States) and 
several business and commercial schools At St Francis adjoining 
the city oil the south is the seminary of st 1 raneis of Sales (Roman 
Catholic) and bt Joseph s institute for deaf mutes (Roman ( atholic) 
Ihc Milwaukee public schc^ol system eumpiisv four high schools, 
t high school of tndcs and in addition to the ordinary grades a 
kindergarten department and day schcxils for the blind and deaf 

Transportation - -Milwaukee is favourably situated commercially 
with excellent facilities for shipping both by lake and rail afforded 
by four trunk lines and a dozen lines of lake steamboats It ts 
served by the Chicago A North Western the Chicago Milwaukee 
A St Paul the Minneapolis St Paul Sc Sault btc Mane, the (»rand 
Trunk and the Peie Marquette railways Ihc last named connects 
with the main line at Jm ding ton Michigan by means of a railway 
foil) aeioss 1 ake Michigan, the Grand Trunk has a railway ferry 
from Milwaukee to Giand Haven Ihe city s extensive street railwiy 
system connects with intenirban electric lines le uling to Waukesha 
Oeonomovioc and Wateitown on the west Sheboygan and l-ond du 
Lae on the north and Chicago and intermediate jxnnts along the 
lake shore on the south 

Trade and Commerce — Commcici illy Milwaukee is one of the 
most important of the inland cities of the United States although 
its trade is largely domestic It is a distributing point for a con 
sidcrable part of Wisconsin and several states farther west its 
wholesale business aggregating about $^5oooo(x>o annually The 
country produce sold in Milwaukee averages about $75000000 
a year in value The chief commodities ot tiade are coal gram, 
lumber flour uid various products of the eitv s own manufactories 
Milwaukee is in important grain-shipping port — ^m 1908 it shipped 
28 O18 519 bushels of giain and ^ 752 0^5 barrels of flour and its 
25 elevators have a capacity of over 12 500000 bushels It is one 
ot the largest distributing centres in the country for coal, which 
IS received by lake and stored in enormous co il docks for trans 
shipment by rail throughout the wist and north west The city 
IS a port of entry and m 1908 its imports were valued at $3 080 437, 
and its exports at only $75 525 

Manufactures — In 1905 the total viluc of Milwaukee’s factory 
products was $138,881,545, 253 % more thin in 1900 In the 
manufacture of malt liquors and malt Milwaukee stands first among 
the cities of the United States and of the world The total value 
of these products for 1905 was $29,909,248, of which $22,134,580 
was the value of malt liquors and $3,771,608 was the value of malt 
In igo^f Milwaukee manufactured 77 i % of the malt liquors manu- 
facturul m the state and 7 4 o* iL® entire product of the United 
States Other products exceeding $1,000,000 in value were 
leather ($14,074 397), Milwaukee being second m the manufacture 
of leather among th^ cities of the United States, foundry and machine 
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shop products ($10,2^2,723), iron and steel ($7,010,793), flour and 
gnst-iiiill products (:^0,32o,428), slaughtering and meat-packing 
products ($5,95875I5)» men's clothing ($4>759,548). boots and 
shoes (12,929,405), electncal machinery, apparatus and supplies 
($2,257,229), chewmg and smoking tobacco ($1,9^0,930) and 
cigars and cigarettes ($1,540,019) , furmture ($1,767,290), trunks 
and valises ($1,623,310), hosiery and knit goods (Si,535,i7^'>)» 
confectionery ($1,379,668), stoves and furnaces ($1,288,931), 
leather gloves and nuttens ($1,207,633), structural iron-work 
($1,037,217), wooden packmg boxes (^[<1,024, 750), and paints 
($1,015,774) Among telwaukec’s largest industrial establish 
ments arc the Pabst and the bchlit/ buv erics, on the vest side 
of the city, the machine shops (^5 acres) of the Allis Chalmers 
tompany at West Allis, employing about 5000 men me! making 
engines of all kinds and the plant of the Illinois Steel Company 
at JJay View on the south side, which covers 154 acres Ihe flour 
mills of Milwaukee have a capacity of alxiut 12,000 batrels a d iv 
Iwo of the city's tannines are among the laigest in America /n 
the Menominee river valky the peculiar cream-coloured Milv\aukte 
l^ricks are made North of the city on the Milwaukee iivcr ar^ 
extensive cement works 

Newspapers — The first newspaper in Milwaukee, the 
began publication in 1836 dht fir t Cicrman ncwspapir was 
i '.t'lblisncd In 1841 In 1909 there were eleven daily ncwspapiis, 
as follows EvLmng Wtstonstn (18^7, Republican), Fret 
(1901, Independent Ktpubhem), Journal (1882, Independent 
llemociat), News (188O , Independent), and ^entiml (1837 
Ktpubliean), the oldest paper in continuous luiblieation, Daily 
Commercial Letter (Commercial) Ft porter (legal and eommereial), 
Dztennik Milwauckt (Polish), I\ur\er Pohki (x888. Republican, 
Polish), (rermama Abend post (1872 Independent, CFcrman) and 
Der Herold (1854, Indepindcnt , (-ciman) Of more than a hundred 
other publications thirt\ two 10 monthly or quarterly and 22 
weekly, were published in Oe^rman there arc 5 Pohsh weekly 
l)ublicdtions, 3 Bohemian, i Italian and one periodical for the 
blind 

Population — The population of Milwaukee m 18 |o w is onl> 
1712 During the following decade there was a steady flow of 
immigrants from the eastern states and from Europe, with tht 
usult that in 1850, two lears after the admission of Wisionsm 
to the Union, the popul xtion w is 20,061 1 he population at the 

succeeding decennial censuses was as follows (i86o), 45,246, 
(1870), 71,440,(1880), 11^,587,(1890), 204,468,(1900), 285,315 
In 1905, according to the state census, the population was 
312,948 The fact that out of a population of 285,315 in 1900, 
88,991 were forcign-boin, and 235,889 wxre of foreign parentage, 
that 53,854 were born in Germain , th it 124,21 1 had both parents 
born m Germany, and that 26,8 u additional had one or the other 
parent born in Germanv, stamps the character of Milwaukee’s 
population Ihe negro population in 1900 w\s onlv 862 The 
proportion of illiterates is small Of the male population aged 
10 3(ars or more, only 3206 (2968 foreign-born whites , 194 
nitiie-born whites) were illiterate in ie>oo 

Government — Milwaukee is governed under a city chirter 
of 1874, providing the form of citv government most (ornmon 
in \merica, a m lyor (elec ted biennially) and a single board of 
aldermen Ihere aie the usual administiativ^e boards whose 
members are appointed bv the mx)or, some of them with the 
approval of the board of aldermen, though the board of school 
directors is elected bv direct popular vote Two boards of 
civil service commissioners, one for fire and police departments 
ind one for all other departments, havT supervision ovxr the 
city’s civil service 

The assessed \aliuition of taxable pioperts, in th< city ni August 
1Q06 was $201,585,127, of which $157,611 jOu represented realty 
and $t 3 , 973 i 5 b 7 personalty Ihe valmtion is about 60 % of the 
actual value The tax rate for all pur].Kiscs 111 that year was $2 26 
j)cr $100 According to a special rcixirt of the census the cost of 
the citv govcinment ot Milwaukee m u)o(^ was smaller per capita 
than that of any other city in the country w ith a population of ovta* 
300 000 At the close of the year 1006 the total debt was $8,835,049, 
and the funded debt was $8,10(1 500 

History — ^The first Europe ins known to have visited the site 
of Alilwaukee were Father Jacques Marquette, the Jesuit 
missionary, and his companion, Louis Joliet, who on their return 
m the autumn of 1673 to the mission of St Francis Xavier at 
De Pere from their trip down the Mississippi, skirted the west 
shore of Lake Michigan in their canoes from Chicago northward 
Milwaukee Bay is distinctly marked in the map attributed to 
Marquette, the original of which is now in the Jesuit College at 


Montreal, Canada, it was discovered m a convent in Montreal 
by Felix Martin (1804-1886), of the Society of Jesus, and was 
copied by Parkman In 1679 La Salle and his party probablv 
stopped here on their way south, and in the Jesuit Relations of 
that year the name Milwaukee first appears, as Millioke ’ 
Ihis, and the various other spellings of the name, attempted to 
reproduce the Indian name of the village here, which Kelton 
thinks was pronounced Minewagi and meant “ there is a good 
point ” or there is a point where huckleberries grow,’ in allu- 
sion to the fertile soil Doubtless the coureurs du bots who at 
this time began to frequent the Wisconsin forests, touched at the 
bay many times within tlie succeeding years as the place was 
known to be a favourite rendezvous of the Fox (or Outagamie) 
Indians In 16(^9-1700 Father St Cosme, a Recollet friar, was 
here, finding bands of Mascoutens, Fox, Winnebago and 
Potawatomi He called the river “ Mclwarik ’ “Melwaick” 
and “ Meliwank ” 

For more than half a century no definite reference to the place 
can be found In 1760 its adv^antageous situation attracted 
the adventurous trader, Alexander Hcniv, the first Englishman 
known to have visited the spot Ihiee years later (1763) theic 
was a French fur-trading post here, but it is uncertain just when 
it was established or how long it was maintained In 1795 
Jacques Vieau, a E rcnchman in tlie employ of thef North-Wc stern 
Fur Company, estabhshed a permanent post here, which seems 
to have continued, under his direction, with practically no intei- 
ruption until 1820, when it was superseded by that of Astor s 
American Fur Company Vieau built a dwelling and a ware- 
house and conducted extensive trading operations In 1818 
there joined the settlement a young Frenchman named Laurent 
Solomon Juneau (1793-1856), who married one of Vieau s 
daughters and eventually bought out his businc ss Juneau and 
several others who arrived at about the same time built homes on 
the east side of the river near the foot of the present Wisconsin 
Street Vieau s house and store was at this time on the south 
side Milwaukee was on the direc t route of travel between Fort 
Dearborn (Chicago) and the flourishing settlement at Cirtcn Bay 
and at once after the treaties between the United States and 
the Menominee in 1831 and 1833 for the extinguishing of the 
Indian titles, settlers began to come to the neighbourhood A 
map of 1830 shows a small settlement on Milwalkv Bay ” 
and the treaty of the 8th of February 1831 speaLs of the “ Mil- 
wauky 01 Manawauky River ’ Morgan L Martin (1805-1887) 
of Green Bay, a lawyer and judge, ancl a delegate to Congress in 
1845-1847 from Wisconsin territory, explored the harbour 
facilities in 1833 and made a map of the place which he called 
“ Milwaukie ” He entered into an agreement later m the same 
year with J uneau and Mic hael Dousman for its development A 
saw -mill was built m 1834, and settlers began to arrive The 
cast side was platted in the summer of 1835, and very soon after- 
ward the plat of a settlement on the west side was also recorded, 
Byron Kilbourn being the chief pro]ector and proprietor of the 
latter The rival settlements, officiallv known as Milwaukee 
East Side and Milwaukee West Side, bore the popular designa- 
tions of Juneau town ’ and “ Kilbourntown ” A third settle- 
ment, begun on the south side by George H Walker and known 
as Walker’s Point,” was subsecjuently platted independently 
fhe rivalrv between the east and west side tow ns was intense, the 
plats were so surveyed that the streets did not meet at the river, 
and there were bitter quarrels over the building of bridges 
Milwaukee county was set off from Brown county in 1834, and 
in 1836 the establishment of townships was authorized Under 
this act the east and west sides were independently incoi porated 
m February 1837 A realization that the continuation of inde- 
pendent and rival corpoiations retarded growth eventually led 
to a compromise by which the two were united as two wards 
of the same village m 1&39, the autonomy of each being still 
recognized by an odd arrangement whereby each maintained 
practically independent management of its finances and affairs 
Walker’s Point, the south sicie, was annexed as a third ward 
in 1845, and in 1846 the three wards were incorporated as the 
city of Milwaukee, of which Solomon Juneau was elected first 
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mayor The mfluence of this early nvalrv may be seen m 
several provisions of the existing city charter 

About 1840 a strong tide of immigration from Germany set 
in, continuing steadily for a half-century It was greatly 
accelerated by the German revolutionary movements of the late 
’forties, which added to the city’s population a considerable 
element of educated Germans of the upper class From this time 
the Teutonic character of the population was marked 1 he first 
newspaper, the Advertiser^ began publication in 1836, the 
first bank was established in 1837 In 1839 George Smith 
and Alexander Mitchell established the hire and Marine Insur- 
ance Company Bank As “ Mitchell’s Bank ’ this institution 
was known for forty vears as one of the strongest banking houses 
west of the Alleghanus, its notes passing at par during panics 
in which even the government issues were deprec lated Through 
it the Chicago Milwaukee & St Paul and other western railways 
were financed Beer was first brewed m Milwaukee in 1840 
Milwaukee was connected with Chicago by telegraph in 1849, 
and by railway in 1856 Previous to this, however, in 1851, 
the first train ran over the Chicago Milwaukee & St Paul railway 
to Waukesha, and in 1857 through trains were run over the same 
road to the Mississippi at Prairie du Chun 

See J S Buck, Pioneer History of Milwaukee (4 voK , Milwaukee, 
1876-1886) A C Wlieclcr, Chronicler of Milwaukee (Milwaukee, 
1861) E S Mack, Ihc Eounding of Milwaukee" 111 Proceedings 
of the State Historical Soutiy foi iyo6 (Madisein, 1007) and L M 
Larson, Administrative History of Milwaukee (Madison, Wisconsin, 
1908) 

MIMETITE, a mmeral consisting of lead chloro-arsenate, 
(PbCl)Pb4(AsO^)g, crystallizing in the hexagonal system and 
closely resembling pyromorphite {qv)\n appearant e and general 
charac tors Ihe arsenic is usually partly replaced by equivalent 
amounts of phosphorus, and there may thus be a gradual passage 
from mimetite to pyromorphite The two species can, as a rule, 
only be distinguished by vhemual analysis, and because of their 
close resemblanc e the les^ frequently oc cumng chloro-arsenate 
was named mimetite or mimetesite from Gr imita- 

tor Crystals of pyromorphite though usually optically uniaxial 
are sometimes biaxial, but in mimetite this anomalous 
character is almost always prcocnt, a < ross-sec tion of a hexa- 
gonal prism of mimetite shows a division mto six optic allv 
biaxial sectors or a complex lamellated structure In colour 
mimetite is usually yellow or brown, rarely white or colourless, 
the lustre is resmous to adamantme The hardness is 3^, md 
the specific gravity 7 0-7 25 Like pyromorphite, mimetite 
IS found 111 the upper parts of veins of lead ore, where it has been 
foimed by the oxidation of galena <md mispickel When 
found in laige amount it is of importance as an ore of lead 
The best crystallized specimens are those from johanngcorgen- 
stadt m Saxony and Wheal Unit> m Cornwall It was formerly 
found in considerable amount at Dry Gill in Cumberland, as 
six sided barrel-shaped crystals of a brow nish-rcd or orange- 
yellow colour and containing a considerable proportion of phos- 
phoric acid, this vanety has been called campylite, from Gr 
Ka/i7ri;Ao5, curved, on account of the remarkable curvature of the 
faces of the crystals (L J S ) 

MIMICRY, in zoology, the deceptive and advantageous 
re^emblance jiresented by defenceless and edible species of 
animals to other spenes of animals living in the same looality, 
which are harmful or distasteful and are consequently avoidecl 
bv all or by a majority of the enemies of the class to which the 
mimetic and usually the mimicked species belong Mimicry 
IS a special form of protective resemblance, differing from ordinary 
protective resemblance as exemplified by the similarity of the 
resting goat-sucker to a piece of bark or of leaf- and stick-insects 
to the objects after which they are named, in that the imitatcxi 
object belongs to the animal kingdom and not to the vegetable 
kingdom or to inorganic nature Although, like protective resem- 
blance, quite independent of affinity between the organisms con- 
cerned in the likeness, mimicry occurs most commonly between 
animals structurally similar, and therefore related, to one another, 
the relationship may be close or remote For instance, the 
commonest and best-known cases are found in insects where 
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both mimic and model may belong to the same genus, sub-famiL 
familv or order, or to different orders More rarely it occurs 
between members of distinct classes of the same sub-kingdom, 
/ e between spiders and ants or spiders and beetles , yet even in 
this case both mimic and model have in common certain funda- 
mental structural points to which the finishing touche^ c omplet- 
ing the mimetic likeness are superadded Still more rare’y 
mimicry exists between totally unrelated species like cater- 
pillars and snakes r spiders and snaiL But in no case docs it 
appear that the modifications in shape and colour, which con- 
tribute to bring about a mimetic resemblance, are greater 
and more elaborate than those which result in the simpler 
eximples of ordinary protective resemblance 

Ihe principle of protective resemblance, for which the term 
mimicry, as above defined, was originally employed, was first 
explained by H W Bates SubsecjuentK the meaning of the 
word was extended by F Muller to include cases of mutual 
resembhme between two or more noxious species inhabiting 
the same area Hence the resemblamcs belonging to the first 
category are commonly termed “ Batcsian mimicry,” and those 
belonging to the second category “ Mullerian mimicry,” or more 
properlv “ Mullerian resemblance ’ Ihe difference between the 
two phenomena is essential and evident, but without experi- 
mental information as to palatability it is impossible to know 
with certainty to which of the two a particular case of mimicrv 
is to be assigned Ov^r and over again extended knowledge on 
this point and mferenc cs drawn from other facts hav^e showm the 
certainty or probabilitv of examples of mimicry being in reality 
“ Mullerian, which were previously accepted without question 
as “ Batesiiin ’ A simple illustration will serve to explain these 
tw 0 aspc( ts of mimicry and to show the advantage in the struggle 
for existem e thvit mimic ly confers upon the species concerned 
There is a common Lnglish Syrphid fly {Ertstahs tenax) known 
as the drone-flv from its rcsemblanc e to a large hive or honey bee 
Hone\ bees arc piotected from a large number of insect enemies 
bee au e they sting and are distasteful Insc?ct-eating birds soon 
leirn to associate distastefulness with the size, form and colour 
of the bees, and c onsequently leav e them alone after one or more 
tn ds But flies of the dione-flv kmd canni^t sting, and, so far 
as IS known, are perfectly innocuous and edible The advantage 
to the fly of its deceptive resemblance to the bee is theoreticallv 
perfectly evident and prac tic allv ( an be demonstrated bv 
experiment It is m the fir^t place x matter of common know- 
ledge that human beings who have been taught to avoid handling 
bc'es invanablv fear to touch drone-flies, unless specially trained 
to distinguish the one from the others Moreover, Professor 
1 loy d Morgan found that y oung birds that had tasted and rc- 
jeeted workcis of the hive bee as unpalatable subsccjucntly 
refused to taste not only drones, which have no sting, but also 
drone-flies So far as our information at present extends the 
resemblance between these two msec ts is a simple cate ol mimicrv 
in the Batcsian sense of the word That is to say, an edible 
species IS protected by resembling one that is incxlible But if it 
l)e discovered, as is possible, that the drone flv is also inedible, 
the mimicry must be ascribed to the Mullerian category, and the 
reason for it becomes less evident In what way, it mav be asked, 
are two or more distasteful species of insects, occurring in the 
same locality, benefited by resembling each other ? The 
ingenious explanation suggested by Fritz Muller for similar cases 
met with in butterflies is probably the true answer This 
explanation depends upon what is now an experimentally demon- 
strated fact that msec tivorous birds, and probably other animals, 
have no instinctive knowledge of what insects are edible and what 
inedible This knowledge is acquired bv experience, and since 
it IS not, at all events as a rule, taught by the first taste to any 
individual bird, it is reasonable to infer that a considerable 
amount of injury, sufficient to disable if not to kill, is annually 
inflicted upon msec ts belonging to species protected by distaste- 
fulness or kindred qualities Now insects that possess noxious 
attributes, and the same is true of other animals, usually have a 
conspicuous warning (oloration which appeals to the eyes of 
enemies and helps them to remember more easily the cause of an 
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unpleasant experience, helps m fact to establish a psychical 
association between a particular style of coloration and a nasty 
taste or a painful wound This being so, it is evident that if all 
the distasteful species in a given area are differently coloured, 
some individuals of all the species will be annually sacrificed to 
the experimental tasting of inexpenenced foes before the numer- 
ous lessons hate been learnt But if all the speaes in question 
resemble each other the resemblance will be mutually beneficial 
to them because the association between the two attributes they 
have in common, namely distastefulness and a particular scheme 
of colour, will be rapidly established One lesson only, instead 
of many, has to be learnt , and om e learnt at the expense of a few 
individuals of one or two species it will thereafter be applied 
mdisc riminatcl> to all Jhis type of mimicry has been well 
defined by Protessor h B Poulton as the unification of warning 
colours 

Since bdiof in tht adequacy of the two theories, abo\e outlined, 
to account for tin facts they profess to cxpl iin, depends ultimately 
upon the testimony that can be brought foiward of the usefulness 
of warning charaetcis, of the deception of mimicry and of the c ipacity 
for leimmg by ix][)ericncc possessed by enemies, it is necessary to 
give some of the evidence tliat has been accumul itcd on these points 
(i) In South America tlicre irc buttcitiies foimerly grouped as 
Hclieomdae which are conspicuously colourvd slow of flight and 
abundant in individuals so as to be susceptible of easy capture 
They possess sctiit glands l^y observation and experiment it was 
discovered indcjiendcntly by Messrs Bates W dl icc and Bell that 
they are not attacked by buds nor by many other enemies tint 
prey upon unprotected L^idopten (2) \s the result of a senes 
of trials made in Calcutta i Finn came to the conclusion that young 
birds hive no instinctive knowledge of the unpalat ibility of dis 
tasteful insects, but that experimental bistmg soon te lehes them to 
recognize and avoid species they have previously rejected with 
dislike, and that having once learnt the lesson they long remember 
it (3) that birds may also be deceived by insects that mimic 
those they h ive found to lie uneatable has been shown by the ilxive 
quoted expenment with th( drone fly and the honey-bee s made by 
Professor Lloyd Morgan He also found that chickens that had been 
given meal moistened with quinine and placed upon glass slips 
banded black and yellow, afterwards refused to touch meal moistened 
with water and spread upon the same slips, although they had 
previously eaten it with readiness off plam coloured slips With 
two exceptions, these chickens that had learnt to associate black 
and yellow banding with a bitter taste also refused to touch the 
caterpillar of the cinnabar moth {Cxichelia jacobaeae) w hieh is banded 
with these colours Moreover, young birds that had been taught 
by experience tliat these caterpillars are uneatable also hft wasps 
untouched (4) Guy Marshall once ottered to a baboon a dis- 
tasteful butteimy {Acraea anemosa), holding the mscct m such a 
way as to display its bright red and black markings to the monkey 
It was taken but rejected after being tasted A specimen of another 
butterfly {Prects sesamus) which mimics the Acraea was then olferetl 
in the same manner The l>alx)on took it, held it in her hands for 
a few moments, and then let it escape uninjured without trying to 
taste it But when another butterfly of the same species, but with 
the wings cut ofl, was offered to her she promptly ate it without 
dhovvmg any sign of dislike The results of this experiment with the 
baboon and of tliose with the birds are j^rceisely what would be 
expected if the theory of mimicry is true Lxpenments to test 
distastef Illness have also been made with various kinds of insccti 
vorous Arthropod 1, like spiders and mantiscs These experiments 
have shown tnat Arthropods also have their likes and dislikes m 
tie matter of insect food and frequently refuse to cat insects which 
3,re wammgly coloured and are distasteful to vertebrated enemies 
They appear, however, to have no appreciation of mimetic and warn 
ing colours, and have therefore not inflilenced in any way the evolu 
tion of mimetic resemblances dependent upon hues and patterns 
Nevertheless, as explained below, it seems to be highly probable 
that ant imitating insects and spiders, when the resemblance is 
dependent to a greater extent upon size, shape and movement than 
upon tint, have acquired their mimetic likeness especially to protect 
thorn from the attacks of such insect-enemies as predaceous wasps 
of the family PompiUdae, flies of the family Asdidae, and from so- 
called parasitic hymenoptcra of the family Ichneumonidac, as well 
as from other insect eating Arthropods 

The term mimicry has also been applied to resemblances of a 
different kind from the two enumerated above — resemblances, 
that IS to say, by which predaceous species are supposed to be 
enabled to approach or mix without detection with animals they 
prey upon or victimize in other wa>§ To this end the resem- 
blance may be actually to the speaea victimized or preyed upon 
or else to a species which the species preyed upon does not fear 
This phenomenon is termed “ aggressive mimicry ” as opposed to 


the Batesian and Mullerian phenomena, which are termed 
“ protective mimicry A few possible cases of aggressive 
mimicry are enumerated m the following summary of some of the 
recorded cases of mimicry m different classes of the animal 
kingdom, but the phenomenon is of comparatively rare occur- 
rence, and the supposed instances may be susceptible of other 
interpretations, excluding them altogether from mimicry, or 
bringing them under the Batesian or Mullerian interpretation of 
the phenomenon 

Among mammalia there are no certain cases of mimicry know^n 
It has been eHimed thit the rtsemblince between some ol 
Oriental tree shrews of the genus lupaia and squirrels comes under 
the category of aggre^ssivc mimiery, the tupaias being enabled by 
their bkencss to approach and pounee upon small Inids or other 
animalh which, mislakmg them foi the vegetable feeding se]uiii<Is, 
make no effort to get out of the way But this hypotlicsis cannot 
be aceepted as furnishing a satisfactoiy exphnation of the likeness 
For in the hrst place there seems to be no gexxl rc ison for thinking 
that the 1 upaias feed to any eonsideiablc extent uiion jirey of that 
kind and in the second place the rchemblanc( is clue to characteis 
which may be merely adaptations to a similar mode of life A long 
and bushy tail, for instance, is a useful balancer and is a not un- 
common feature in mammals which lead an active arboreal life 
Siiiiilarly the dull coloration of the two seb> of animals is veiy pos- 
sibly proeryptic and strvts te) hide both shrews and squirrels from 
enemies Hence there seem to be good reasons for regirding the 
likeness in epiestion as due to simil uity in habitat and not is mimetic 

In Fast and South \lrica there is a genus of JMustdid le known as 
Ictonvx (Zonlla) which possesses i foetid odour and is w irningly 
coloured with bliek and white bands after the manner of skunk 
There also occurs in South Afnra another member of this family 
{Poeotlogale albtmicha ) , w hieh is very similarly coloured It is possible 
tint this icsemblance is mimetic m the B itesian sense of the word, 
anel that the PoealogalCy if inolfensive, piofits by its likeness to the 
highly eitlensivc and w irmngly colpiiicd Ictonyx But, on the 
other hand, poeexiogale may itself be a pioteeted lorm smec sub- 
caudal stink glinds aic commonly found in species of the weasel 
tribe If this be the case the two species probably furnish an 
mstdiicc of true Mullerian min^iery In bouth America there is 
considerable sujierrieial resemblance between tlie little bush dog 
(Speothos vcnatxcxis) of Guiana anel Brazil and tlio large weasel like 
animal of the same countries— the tayr i {Galera barbara) 1 he 
tayra is, when adult, black beneath anel on the legs, and not un- 
commonly Ills a considerable quantity oi greyish hair on the head 
In these particulars, as well is in size and shortness of leg, the dog 
resembles the weasel anel since there are good reisons for believing 
that the latter is pioteeted alike by ferexiity and stink glands, it is 
quite possible that the dog, of unusual coloration and form for the 
Canidac, is protected from the attacks of pumas, jaguars anel ocelots 
by his likeness to the tayra 

A few cases of mimicry have been recorded in birds The common 
cuckoo and some other species inhabiting Africa and Asia closely 
resemble sjiarrow hawks Some cuckoos are singular for Uicir habit 
of using the nests of smaller birds to lay their eggs m, so that the 
young may be reared by foster jiarents and it has been suggested 
that the objtct of the likeness exhibited to the hawk is to enable 
the cock cuckoo cither to frighten the small birds away from their 
nests or to lure them in pursuit of him, while the hen bird quietly 
and without molestation disposes of her egg Tfle fact that both 
sexes of the cuckoo resemble the hawk docs not necessarily prove 
this suggested explanation to be false but if it be true that the 
smaller passerine birds are duped by the similarity to the bird of 
prey, it may be that the cuckoos themselves escape molestation 
from larger hawks on account of their resemblance to the sparrow- 
hawk Another species of this group, the black cuckoo of India, 
apparently mimics the black drongo shrike (f)xcrx 4 rtts ater), the 
resemblance between the two species being very clase The cirongo 
IS a fierce and powerful bird which will not tolerate a strange bird 
of the size of a cuckoo near its nest, yet on account of its resemblance 
to the drongo, the hen cuckoo is enabled, it has been claimed, to 
lay her egg in the nest of the drongo, which mistakes the cuckoo 
for one of its own kind In this case also both sexes of the cuckoo 
mimic the drongo, whereas according to the theory it would be 
necessary for the hen bird alone to do so This suggests that the 
resemblance to the pugnacious drongo may be beneficial in protect- 
mg the defenceless cuckoo from enemies 

Some observations, however, of Guy Marshall on the inedibility 
of certain birds suggest that the resemblance between cuckoos and 
hawks on the one hand and cuckoos and drongos on the other may 
be susceptible of another explanation in full agi cement with tlic 
theory ol mimicry as propotmded by Bates He found that a South 
\friean drongo {Dtcrurus {Bxichanga) asstmtlis) was rejected after 
one or two attempts to eat it by a hungry mongoose (Herpestes 
galera) which had been starvetl for purposes of the expenment 
The drongo is blue and black and is, he believes, wammgly coloured 
The same mongoose also refused to eat a kestml {Cerckneis ruptco 
hides) and a hobby {Falco subbuUo), although it devoured certain 
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other birdb that were given to xt It is clearly possible, therefore, 
that cuckoos which mimic clrongos and hawks may be protected from 
those enemies which find these birds distasteful 

One of the most perfect cases of mimieiy m birds is presented by 
a Madagascar thrush or babbler {fylas eduardi)^ which resembles 
feather lor feather a shrike {Xenopiroittris pollem), from the same 
island. Ihe lylas has deparUd from the normal coloration of its 
group to take on that of the shrike, a eomparativdy povveiful and 
pugnacious bird Analogous cases are supplied by the mimicry 
that exists between some of the orioles (Mtmeta) and the friar-bnds 
{Philemon or I topidorhynchus) of the Austro Mai lyan Islands The 
friar birds are noisy and pugnicious species of the group of honey- 
eaters, and mob hawks and other birds of piey, which leave them 
unmolested The general st>l( ot eoloiation of oiioUs is gaudy 
yellow and blaek, rcudciing them invisible m sunlit foliage, and 
quite chherent from the moic sombre hues of the friar-birtls but 
m the islands of Bourou, limor and Ceram the onoks have not only 
assumed the tints of friar birds m gciif lal, but m e icli of the islands 
name(l i spceics of oriole h is aecpiircd the little peeuliarities in colour 
of plumage possessed by the fiiai bird ol the sinu locality There 
stem to be no reasons lor doubting th it these aie c ises of genuine 
protective mimicry 

Appaiently the only instances of minuery known amongst reptiles 
occur amongst snakes, and in all tlu eases quoted by \\ illiee 
harmless snikcs mimie venomous species In treipieal Ament i 
the genus Llaps^ which is both jieiisonoiis and wariungl> eolouitej, is 
a model for several innocuous snikes In Guateiiula Llaps fuliiis 
IS mimicked by Phoceiu% e(jualis^ in Mexico Llaps coiallinus by 
Homnlocranium stimcincium and in Brazil, Llap^ leuinisiatus by 
OAMhopus irtgemtnm In South Afnca the hiimkss egg eating 
sn ikc {Da^ypelfis scalny) is very like the Cape aelder {Bitis atiopos) 
anel in Ceylon the haimle ss Colubiinc L'icodon aulicus is alleged 
to mimic bungarus ctylonitus, in ally of the ekielly krait eif India 
Consiekring, however, the numbeis of venomous anel innocuous 
snakes th it occur m most tropic d countries i(. might be supjxised 
that mimieiv in this order of reptiles would be ot commoner occur 
rente than a^ipcars to be the ease It must be remcmbeied, how e ver, 

that apait from size and colour ill snakes resemble each othei in a 
general way m their foim and actions 1 hey present a stiong 
family likeness which is not found m any othe r teirestri il vertebiated 
aniin ils with exception of some li/ards anel possibly Caecilians 
amongst the \mphilna bo close meked is the similanty that many 
monkeys apes and human beings have an apparently instinctive 
kar of all snakes and do not discriminate between poisonous and 
non |>oisonous feirms Hence it may be that innocuous snakes are 
m many instances sulliciently protected by their likeness in shape 
to ])oisonous species that close and exact resemblince in colour to 
particular species is superfluous 

As i possible instinee of mimicry in fishes, A 1 Mask rm in 
recalls the fact that two species of weever {Iraihtnus draco and 1 
vipeia) have the same habitat m Britesh waters as certain species 
of soles (eg Solea vulgaris) Ihc weevers are poisonous and the 
venom is concentrated piineqnlly in the six spines of the first doisal 
fin These spines arc sharp and connected by a black membrane 
which projects, when the fish is disturbed, as a danger signal, it is 
believed, above the surface of the sand in which the fishes he hid 
awaiting pre> tor protective purposes sole^s, which are edible, 
also he buried in or on the sand which they match in colour, with 
the exception of the right or upper pectoral fin which has a large black 
patch When disturbed the soles raise this black fm and, as a rule, 
hold It rigid so that it bciomes a very conspicuous object If the 
view that tlie sole is protected by the blackness of the pectoral 
fin resembling the blackness of the dorsal fin of the weever, be 
correct, these fishes furnish an instance of Batesian mimicry 
Furthermore, there is a common littoral fish in the Mediterranean 
{Uranoscoptfs sc abet), belonging to the same family as Trachtnus, 
exhibiting the same habits and living on the same ground, which 
also has a jet blaek erectile dorsal fin, and is believed to be poisonous 
It IS probable that the resemblanet between Uranoscopus and 
Trachtnus with respect to the colour of the dorsal fin is mutually 
beneficial to the two fishes If so the likeness must be regarded as 
an instance of Mullenan mimicry 

It IS amongst Arthropods, however and cspeeiaJly amongst 
insects — that mimicry, both Battsian and Mullerian, occurs in 
greatest ]>rofusion and perfection 

In insects of the order Oithoptera, departure from the normal in 
form and colour, carrying with it similarity to other living things, 
usually takes the line of protective resemblance to parts of plants 
This is well exemplified by the leaf insects (Phvlhutn) and stick- 
insects (Bactra), where the likeness to the models after which they 
are named is procryptic, and also by various species of tropical 
Mantidae which resemble flowers for the purjxjse of alluring insects 
within striking distance and perhaps also for concealing their 
identity from enemus Some cases of genume mimicry, howtv^er, 
are known in the orckr Perhaps the best is that of the Sudanese 
locustid (M'^rmecophana failax), which js strikingly ant like The 
head is large, the neck slender, the antennae short and the legs 
longish and the appearance of the long stalk-Jikc waist of the ant 
is produced by a patch of whitish hair on each side of the forepart 
of the abdomen which has the efieot of cutting away the parts of 
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the segments so covered, leaving a narrow dark coloured median 
area to represent the waist Ihis at least is the method of disguise 
suggested by examination of the dried insect but representatives 
of the same or an allied species found in Mashonaland w ere observed 
in the living state to be gr^tn witli the antlikc pa^tN upiesented m 
black pigmtnt Ihese parts were quite conspicuous against the 
green of the plinls frequenttd by the insects, wherever the green 
portions were rendered invisible by the sime background Ant 
mimicry has also been recorded in the case of the larva of one ot the 
Indian spceics of Mantidae Agiin, stvtial speeas of this order 
have become piofountily modified in form in imitition ol inedible 
beetles In the Philippinis, a cricket {SiepastHs pachy^i^hynchotdes) 
has taken on the shapt and coloration ol a species of Apocyrtus^ a 
hard and inedible vvtevil (Lunuhomdae) and Plwrahpts, a kind of 
grasshoppe r simil irly resembles J id> birds (C ocuneUtdm ) A sjxeas 
of beetle (Cana dilatata) of this family in Borneo is mimicked by a 
spceics of a genus i\\\n\ to Gamniarotetti x mshajicand eolora 

tion but also in the habit of remaining still whin disturlied In the 
same island a spicics ol GrvlUuris mimics Pherop^oplius aquatuSy a 

Bombardier beetle whuh ejects a puff of volatile formic acid 
when attacked and LQnd\lodtra ivtcondyloides mimics dillerent 
spceics ol tigcr-lieetles (C tctndihdae) at dillerent stages ot its growth 
hinally the Uiva ol one ot the Bornean Mantidae, which is a floral 
simulator in its piq^il anil ulult stage s, i lostly resembles in its black 
an<l red coloration the lirvi ol the stinking and vvarningly eolourid 
bug L ulyes amotna 

I Compar itivcly lew cases of miinitry m the Neurojitera have been 
observed Jhire aic ncoids however, of spceics of Mantn^pa 
mimicking the wasp Pvltshs in iNorth Ameiiea ami Borneo and 
Belonogaskr in South Alrie i and other species of the genus imitate 
paiasilic hyminoptera of the gemia Bracon and Mesostenus 

Coleoptera (beetles) supyily instances of mimierv ol ants wasps 
and Ichneumomds and some deleiiedess forms of tins order miUiie 
others that ire jirolceted A good illustiation of w isp mimicry is 
furnished by a 1 irgo heteiomi rous beetle (ColoborJwmbus fautati 
ptnnt!>) from Boineo which is iimiikibly like a luge wasp 
nimxa ai iculus) from the same isl uul 1 he front wings ol the v\asp 
have a tonspieuuus white patch near llu tip and a patch similar in 
size and colour is present on the wings ol the beetle, wliieh, unlike the 
majority of beetles, habituilly ke^eps its wings extended and since 
the elytia are exceptionally short the wings are not covered by 
them when foldtd The resemblancii also extends to the general 
form of the body and to the length and thickness of the wings and 
intcnnac Ihe elytra irc equally reduced, anel appaiently for the 
same purpose man AustnliaiiLongicorn be c tic {Li)thesis ferrugincu<:)y 
which, like so many wasp like Hymenopb ra, has the body banded 
red and black Ihis beetle probably mimics the Auslruhan hornet 
{Abtspa australis) In the European Longieorn (( htus artehs) on 
the other hand, the elytra are of normal length and are banded with 
yellow stripes 1 he beetle moreover, is of slendei build anil all its 
actions are suggestively wasp like I his may, however, be an in- 
stance of Mullerian rather than of Batesian mimicry the beetle 
being itself inedible for bhelford has stated his conviction that 
the Bornean representatives of the sub family (Clytmac), to which 
Chtus arietis belongs, are all highly distasteful and are warningly 
coloured, as are members of this sub family from other parts of the 
world 

In the Philippine Islands several species of Longicorns of the genus 
Doltops mimic hard inedible weevils (Curcultontdae) of the genus 
Pachyrhynchus The antennae of these weevils are short and end 
in a knob , those of the I ongicorns are very much larger but the 
weevil like look is produced by the presence of a knob like swelling 
upon the third joint the terminal portion of the antenna being so 
extremely fine as to be almost invisible Similar modification of 
the antennae in the Longieorn hsitgmentda variabtlts brings about 
the resemblance between this beetle and a beetle Lstigmena chtnen- 
Sts one of the Phvtophaga of the fimily Hispidae Numerous 
instances of mimicry in this order of insects have recently been 
recorded from Borneo by H W C Shelford a large number of them 
being in all probability Mullerian 

Instances of ant mimiery unique in the method employeel to 
bring about the resemblance are supplied by some insects of the 
Homopterous group ot the Khynchota belonging to the family 
Membracidac Jn one of these {Heteronotus irinodosus) the dorsal 
area of the forepart of the thorax is developed into a plate 
which projects backwards over the body of the insect which 
retains its normal form and conceals all but the head wings and 
legs This shield is shaped in such a manner as to resemble 
closely the body of an ant the median portion of the shield being 
deeply constricted in imitation of the waist and the terminal portion 
sub-globular like the abdomen of the ant This insect comes from 
( cntral America Still mores curious is the mimicry of another of 
these insects from Venezuela which is found in company with 
a leaf cutting ant (Oecodoma cephalotes) of that country When 
pursuing their opeiations of leaf storage the^e ants present the 
appearance of a erawlmg crowd of leaf -par tides fragments of leaves 
being can led by the insects in such a way as to conceal to a great 
extent the insect underneath of which little more than the dark 
coloured legs project bevond the burden The immature form 
of the above mentioned species of Membracidac mimics both ant 
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and leaf particle The legs and lower part of the body are dark 
coloured but the dorsal surface of the thorax and abdomen is 
coloured green and is raised so as to form a crest with jagged edges 
exactly reproducing the irregular margin oi a fragment of leaf cut 
out by the mandibles of the ant In Borneo the Homopteron 
Issus bruchotdes mimics a species of Curculionid beetle of the genus 
I letdi < 

In the Hemipterous group of the Rhynchota ant mimicry is 
illustrated by the larva of a British species of Kcduviidae (Nabts 
lativentns) in which the forepart of the abdomen is furnished on 
each side with a patch of white hairs leaving a central narrow dark 
portion in imitation of the w'aist of the ant, and also by an East 
African s|iecies (Myrmoplasta mtra) which in its general form exhibits 
a close resemblance to an ant {Polyrrhacis gagates) which occurs in 
the same neighbourhood Another Instance in this group is supplied 
by a Bornean species of Reduviidae which mimics a species of the 
genus Bvacon one of the parasitic Hymenoptera 

Typical dipterous Insects (flies) closelv resemble in general form 
aculeate Hymenoptera belonging to the families of bees and wasps 
The changes in colour and structure required to complete the resem 
blance to particular species are comparatively slight and much less 
complicated than those needed to produce a likeness to other pro 
teoted insects Hence we find that the majority of flies that mimic 
insects of other orders have bees or wasps for their models^ Many of 
the Syrphidae are handed black and yellow and present a general 
resemblance to wasps, especially when they alight the resemblance 
l>eing enhanced by a twitching action of the abdomen imitating the 
similar action so familiar in species of stingin ' hymenoptera I hese 
flies are characterized by a peculiar method of flight I hey commonly 
hang poised in the air then dart with lightnmg swiftness to anothei 
spot and poise themselves again Ihis habit the origin of the name 

hover flies is probably connected with their mimetic coloration 
If they flew like ordinal y flies their resemblance to Hymenoptera 
would be obscured by the rapidity of their flight and they might 
be caught on tne wing by insectivorous birds or other insects 
but when poised they display their coloiation When the latter is 
lost during flight the rapidity of their movement defies pursuit 
I he particular likeness to a honey bee presented by one member 
of this family the drone fly {Ertsialts tena^), has been dready 
referred to But the likeness probably goes deeper th\n superhcial 
resemblance that appeals to the eye, for spiders winch distinguish 
flies from bees by touch and not by sight tieat drone flies if ter 
touching them not in the fearless way they evince towards blue 
bottles [Calhphofa) but in the cautious manner they display to 
wards bees and wasps warily refraining from coming to close 
quarteis until their prey is securely enswathed in silk I his forcibly 
suggests that the drone fly mimics a honey bee not only in appear- 
ance but also in the feel of its hairs or the nature of its buzz Other 
flies of the genus Volucella larger and heavier in build than hrtstahs 
lesemble humble l>ees in colour and torm and it was formerly 
supjxised that the purpose of this similarity was to enable the flics to 
enter uith impunity the nests of the humble-bees and to lay their 
eggs amongst those of the Utter insects But it has been ascer- 
tained that the species of Volucella which behave in this m inner 
al >o visit for a like purpose the nests of \^asps which they do not 
resemble Hence it is probable that thus ease of mimicry is purely 
of a protective and not of an iggrcssi\e n i^ure and >ervcs to save 
the nies from destruction by inse-ctivorous enemies The same 
explanation no doubt applies to the mimicrv both in Borneo and 
South Africa of hairy bees ot the family Xylocopidac by Asilid 
flies of the genus Hyperechta and also to other cases of mimicry of 
Hymenoptera as well as of inedible beetles of the family 1 vcidae by 
Diptera Numerous other cases of numicry between Diptera and 
Hymenoptera might be cited 

The Lepidoptera furnish more instances of mimicry, both 
Hatesian and Mullerian than any other order of insects In 
the majontv of cases both model and mimic belong alike to the 
Lepidoptera, and it is often uncertain whether both arc inedible 
(Mullerian mimicry) or whether inedibility is the attribute only of 
the model (Bateiian mimicry) A large number of cases that were 
formerly regarded as belonging to the latter category aie nov 
suspected of belonging lather to the former Sometimes lepi- 
doptcra mimic protected members of other orders of insects — such 
as C oleoptcri Hymenoptera and Hemiptera, but peihaps the most 
singular illustiations ot the phenomenon known in the order are 
exemplified by the larvae of the hawk-moth Chaetocampa, which 
imitate the head^ of snakes Professor Poiilton long ago suggested 
and supported the suggestion by experimental evidence on a lizard, 
that the larvie of two British species C tlpenor and C porcellus 
are protected by the resemblance to the heads of snakes presented 
by the anterijH^ extremities of their bothes which are ornamented 
with large opi^ike spots When the larvae are disturbed the 
similarity is produced with startling suddenness by the telescopic 
contMg^on of the anterior segments in such a manner as to suggest 
a taj^Htaar pointed head with two large dorsal eyes Subsequent 
Weismann Lady Verney) have shown bv expenment- 
mgfrifkm birds that this suggestion is correct, and Guy Marshall 
found that baboons which are afraid of snakes are also afraid of 
thf snake like larva of the South African Chaerocampa ostris 
I'mally Shelford states that the antenor end of a Bornean species 


(C myodon) offers a striking and detailed resemblance to the head 
of a snake (Dendrophis picta) 

Instances of ant mimicry in this order arc sometimes confined to 
the larval stage The early larval stage of the “ Lobster Moth " 
{Stauropus fagt) , for example, presents a general resemblance, due to 
a combination of shape, colour, attitude and movements, to black 
ants, the swollen head and the caudal disk with its two tentacles 
representing respectively the abdomen and antenna bearing head 
of the model A parallel case of mimicry exists at Singapore be- 
tween the larva of a Noctuid moth and the common red tree ant 
{Oecophylla smaragdtna) In this case also the posterior end of the 
larva represents the anterior end of the ant Another instance of 
mimicry affecting the larval form is supplied by the moth hndromts 
versicolor y tht caterpillars of which resemble the ine<iible larvae of 
saw flies The resemblance that certain moths — e g Trochtltum 
api forme, crabrontformc —present to bees and wasps is effected in the 
main by the loss of the scales fiom the wings, leaving these organs 
transparent It is important to note that the scales are present when 
the moths first emcige from the pupa ease, but arc loosely attached 
and fall off with the first flight 

Of the multitudes of cases of mimicry between different species 
of Lepidoptera, a few only can be selected for description Ihese 
cases, however, have a peculiar interest and impoitance for they have 
been studied in fuller detail than iny others and the discovery of a 
particular instance m bouth America lust suggested to Bates the 
theoretical explanation of this bionomical phenomenon On the 
Amazons and m other parts of South America there are butterflies 
of the gioup Ithomiinae which arc distasteful and have all the charac- 
ters of speci dly pioteeted species, being conspicuously coloured, slow 
of flight, careless of exposure and abundant m individuals The 
wings are transparent and are black bordered and black barred, 
the anterior wing having two black bars and the posterior one 1 his 
type of colouring is also found in genera of quite distinct sub tamilies 
of butterflies, niinely in Danamae and Piermac, as well as in some 
diurnal moths, all of which occur m the same district as the Itho- 
miinae The following species may be cited as instances of this 
type of jiattern Methona confusa, Thyrtdta pstdtt, Luire^i^ innta 
tnx and Dtrgenna dero (Ithomiinae), Itura tlione and I phenarete 
(Danamae) Ihsmorphta ortse (Pierinac) , Anthomyza buckleyt (moth 
of the family Pencopidac) and Ca^tnia lmn$ (moth of the family 
Castnndae) So alike m form, ceflour and mode of flight are those 
Lepidoptera that whe n on the wing it is almost or quite imjxissible 
to distinguish one from the other, and the resemblance between 
members belonging to different sub families cannot be assigned to 
affinity Microscopical examination of the wings moreover has 
shown that the transparency of the wings, common to all, lias 
been acquired by a different modification of the scales m each 
of the genera exhibiting the Ithomiine type of coloration That the 
Damme and Ithomiine species are dististeful is known Jtuia, 
for example, belonging to the former, has protrusible scent-emitting 
processes at the end of the abdomen and Thyrtdia has scent pro- 
ducing tufts of hair on the edge of the postenor-wing Hates offered 
no satisfactory explanation of the resemblance between these 
tw^o genera and others of the same protected sub families but he 
did not hesitate to ascribe the resc m blance to them presented by 
the Pierine, Dtsmorphta (Leptahs) onse, to mimicry, believing Dts- 
morphia to be unprotected and noting that it departed widely m the 
mattei of coloiation from tyjucal members of the sub family to which 
it belongs Although mimicry in the Lepidoptera has been earned 
to a greater extreme m South America than in any other country 
of the world, remarkable instances of it have taken place m 
the } thiopian and Oriental regions A classical and highly com- 
plex c«ase fiist investigated and exjilained by R Trimtn is that of 
JPapilw dardanus which is widely distributed in Africa and is repre- 
sented V)y several sub-spccies or geographical races The most 
pnmitive of these is antinoni from Abyssinia, which is non mimetic 
and has the two sexes ncarlv alike The males of the other sub 
sp( nes are much like the malt s of anitnortt , but the females are 
widely different and mimic various species of inedible butterflies 
belonging to the protected groups of the Danamae and Aeracmae 
One of these sub-spccies, merope, which ranges from the west coast 
to Victoria Nyanza, is polymorphic and occurs under three forms, 
namely (a) hippocoon, which mimics the Danaine Antaurts ntaoius , 
(6) trophonius, which mimics the Danaine Limnas chrM,ippus , 
(c) pJanemoides which mimics the Acracine Planema poggei Oddly 
enough one or more of these forms may occur m other sub species 
For example, the sub-species cenea which occurs m south and south- 
east Africa not only has the form cerua mimicking two Danaines, 
Amaurts echerta and A albimaculata, but also the hippocoon form 
which resembles a local race of Amaurts niavius, known as domini* 
canus The sub-species polytrophus from the Kikuyu Escarpments 
also has the planemotdes and cenea forms and another form tnmem, 
which IS intermediate bet\Kcen the unmodified female of anhnorn 
and htppocoon, and like the latter is mimetic of Amaurts niavtus 
domtmeanus Finally the sub-spccies itbullus from the east coast 
has the ceHeaAorm, tnc triment-iorm and probably the planemotdes* 
form The study of this intricate case is not yet completed and it 
IS at present unknown whether it is an instance of Batesian or 
Mullerian mimicry Special attention may be drawn to two pheno- 
mena connected with it, both of not uncommon occurrence in 
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munetic Lepidoptora The first is the occurrence of mimicry 
only in the female sex Ihc icason foi this is to be found in 
the greater need of protection of the female which is slower in flight 
than the male and is exposed to special danger of attack when resting 
to lay her eggs The second noteworthy phenomenon is the mimi- 
cry of more than one protected species by members of a single 
species This is I not uncommon occurrence, and m the case of 
llatesian mimiciy the explanation is probably this When an 
edible specie^s gains piotcction by mimicking a distasteful one, there 
IS a likelihood of its inei casing in numbers until it equals or surpasses 
its model in this respect Were this to take place the purpose of 
the mimicry would be abortive, because enemies would probably 
not refrain from slaughter if even every alternate capture proved 
palatable It is advantageous therefore that the numbers of the 
mimetic spceies should be fewer than those of the model, and this 
appears to be achieved in some cases by the individuals of the 
mimetic species dividing themselves between two or moie models 
Spiders furnish numcious instances of mimicry 1 hough simple 
m kind, many of these arc as pci feet illustrations of the phenomenon 
as any found in th< animal kingdom 

Amongst the orbweivers of the family Argyopidae there arc 
spccKs belonging to the genera C \closa and rtuphura which closely 
resemble small snail like gastropods as they cling to the undeisiele 
of leaves with their legs dr iwn up Other members of the same 
family — like Araneus coccinella, and Paraplectana ihorntoni — 
imitate beetles of the family Coeeinellidae which arc known 
to be distasteful and ccitain genera of ihc family balticidae 
[Homalattus and Rhams) closely resemble small hard shellcel beetles 
Ihe meist pcifcct cases, however, are exhibited by those species 
which imitate ants The structural modihealions required to con- 
veit a Slander into the image of an ant are of a moie complicated 
chaiacter th in those that serve the same purpose in an insect All 
insects have the same legional division of the body into head thorax 
and abdomen, the same number of legs, a pair of antennae and a 
segmented abdomen Spiders on the contiary have no antennae, 
no separate head,” an unsegmented abdomen and an aelditional 
pair of legs In the majority of ant imitating spiders the forcpait 
oi the ccphalo thorax is eonsliictcd on each side to resemble the neck 
of tlie insect, and m man) cases the similarity is increased by the 
presence of a stripe of white hairs which has the ojitical effect 
of cutting out an extra piece of integument, exactly as occurs in 
analogous cas(s in insects Narrowing of the posterior portiems of 
the spider s eephalothorax and sometimes of the anterior end of the 
abdomen reproduces the slender waist of the ant, and frequently 
tiansverse bands of hairs icprcsent the segmentation of this region 
in the insect The legs become slender and those of the lirst or of 
the second pairs aic held up and earned in front of the head to simu- 
late the antennae of the int Added to this the spiders ceunmonly 
copy to the life the mode of progicssion and the restless activities 
of their models 

Ihe likeness presented varies considerably in degree from i general 
resemblance to several species such as is seen in the Saltieid spider 
{rcckhamia picata) of North America to a close similai itv to pai heiilar 
species To this category belong Myrmarachne plataleoides one of 
tlie baltieidac and Amyctaea forticrp^ one of the Thoinisidae 
which in India imitate and live with the vicious little red ant 
{Oecophylla smaragdina\ , also Myrmarachyic providens which mimics 
the red and black Inclian ant (Sima rufom^ra) , and the South 
American species of Clubionidae e g Myrmeciiim which is 

an accurate cojiy of the 1 irgc black ant (Pachycondvla villoma) 

Sometimes it is only the males of a specus of spider that mimic 
mis as m the case of Ildehaha mutilloidcs and / myrmicaefornus 
tw o South American species of the family Argyopidae m which the 
fc m lies are protected b} strong spine armature I he males arc 
without these protective spines and aie exposed to special dingers 
as they wander in seaich of the webs of the females In South 
Afiiea too the males of e species of Eresidac (Seothvia) resemble 
iiid are found in company with a large ant (Camponotns fulvopilosi4<) 
which is common on the veld Like the males of Ildtbaha those of 
Seoth'sra waiidei about bv day in search of the females which live 
concealed in burrows Man) other spiders belonging to the Iheii 
diidae and Lmyphiidae also mimic ants, but it is needless to enumer 
ate them the most perfect examples of this phenomenon being 
found in the families Clubionidae and Salticidae 

Ant mimicking spiders have been seen now and again to devoui 
their models It has therefoie been suggested by some and taken 
foi granted by others that the resemblance comes undci the category 
of aggressive mimicry and that the ants are deluded b\^ this resem 
blance into regarding the spiders as members of their own species 
That the ants do not destroy tliem is certain, but that they are 
deceived by the superficial siimlaritv of the spiders to themselves 
is highly improbable^ for these insects are cajiable of distinguishing 
a stiange ant belonging to the same species if it comes from another 
colony Moreover the above suggested explanation does not 
coincide with the explanation of the likeness to ants shown by 
ceitam insects such as Myrecophana fallax, the ant and leaf like 
IMembracid Homopteron and the larvae of the lobster moth ( Stauro 
pos fagi ) which are plant eaters 1 1 is pi obable that one explanation — 
namely that of protection — covers all cases of ant-mimicry , and this 
explanation lies m all probability m the immunity from the attacks 


499 

of most insectivorous enemies that ants enjoy and especially fiom 
predaceous wasps of the family Pompilidae which annually dtsirov 
thousands upon thousands of spiders to feed llicir lirvae, and since 
more than one observer has testified to the fear and abhorrence these 
wasps have of ants it is needless to look farther for the benefit 
ant-mimicry is to spiders These wasps moreover, also provision 
their nurseries with caterpillais grasshoppeis and olhei insects 
Hence it may be inferred that the insects which imitate an Is piofit 
in the same way that spiders do from this form of mimiciy 

In the above-citcd historical instance of mimiciy amongst some 
South American Lepidoptera which formed the foundation of Bates' 
theory species of butterflies belonging to the Ithomiine genii'. 
Itura and the Paname genus fhyrtdta both unpalatable forms 
lescmblc each other This is a very simple case of the possession 
of the same type of coloration by two or more protected insects 
inhabiting the same district The significance of this phenomenon as 
already stated was fust explained by I iit7 Muller, but althoufj^h the 
term Mulleiian mimicry ” has been assigned to this and similar 
instances they arc not strictly speaking cases of mimiciy at all but 
of warning coloration Poisonous or noxious animils usually have 
some special advertising attribute sometimes the display of Con- 
spicuous color ition as m the skunk, sometimes the emission of 
sound as in the rattlesnake , sometimes a combination of the two 
as in the common porcupine and the large black scorpions of Afiica 
and India Such charactcis have been termed by Professor Poulton 
aposematic ” Neither of the above mentioned animals is 
mimicked, but where two or more noxious animals, inhabiting the 
same district, resemble each other both being xposematically or 
warmngly coloured the likeness is said to be synaposematic 
Synajxise masy is Mullerian mimicry Finally, the likeness of an 
edible species to a warmngly coloured inedible one m the same 
loc ility is termed pseud iposematic ' in allusion to the pretentious- 
ness or falsity of the warning signal I^seudaposemasy is Batesiaii 

mimicry 

An important phenomenon connected with insect mimiciy is 
the convergence of seveial species in the same area tow ards a common 
type of coloration and shape exhibited by one or more thin one 
protected form The resemblance shows v aiious grades of complete- 
ness, and the convergent mimics may be themselves noxious or 
edible and innocuous In other words the insects entering into 
the combination may furnish instances of Batcsian and of Mullerian 
mimicry Very commonl) dilfcient species of aculeate Hymeno 
ptera inh ibiting the same district foi in the centres of mimetic attrac 
tion for in ects of various orders so that a considerable percentage 
of the insect fauna can be irrangcd in groups according to the 
pattern of the particular model the species have copied Good 
illustrations of this law have been disco veied by Guy Marshall 
in Mashonaland Ho found on the same day on a bud of vetch, 
specimens of bl lek ants {Camponotus senceus and C cosmicuh) 
black ant like Hemipterous insects {Megapeius atratus) and the ant 
like Orthopteron {Myrmecophana fallax) (cf supra) In this little 
coterie the ants are be)ond question the models towards which the 
bug and the grasshopper have converged in appearance Since 
many of the insects of the order Hcmiptera are distasteful the mimi 
ciy of the bug {Megapetus) is m this case prohablv Mullerian or 
s) naposematic , the giasshopper {Myrmecophana) on the other hand 
is piobably edible and the mimicry is Batesian or pseudaposcmatic 
Ibis is a simple case consisting of a small number of component 
species Others arc more complex numerous species being in- 
volved In Mashonaland for instance a large numlier of genera and 
species of Hymenoptcra belonging to the Apidae Lumenidae 
Sphegidac I’ompihdae bcohidae liphiidae and Mutillidae resemble 
each othci m having black bodies and dark blue winp The same 
st)le of coloration is found in Coleoptcra of the families Cctoniidac 
and ( antharidae, m Biptera of the families Asilidae Bombyhdae, 
Tabamdae and Tachinidae, in Hemiptera of the family Reduviidac 
ind in Lepidoplcia of the family Zygaemdae In this inbtance the 
Hymenopteri of which the coloration is synaposematic form 
together a composite model which the other insects have mimicked 
G1 the latter the Lepidopteron {Taseta homochroit) is distasteful, 
IS also are the beetles of the family Canthandae (e g Lytta mocsta) 
Probably the bugs too (eg Harpaitor tristis) are protected The 
mimiciy of these insects therefore is synaposematic, but some at all 
events, of the flies like the Bombyhd Cxoprosoba umbrosa probably 
form pseudaposcmatic elements in the group into another category 
Hymenoptera enter not as models but as mimics the models being 
inedible Malacodermatous beetles mostly belonging to the genus 
Lycus and ch iractcnzed by orange coloration set off by a large black 
patch upon the posterior end of the elytra and a smaller black spot 
upon the thorax Towards this Lycoid centre have converged 
( olcoptera (beetles) of the sub-order Lamellicornia (Copridae), 
Phytophaga , Heteromera (Canthandae) and Longicornia , Hemiptera 
of the families Py'^rrhocondae Lyganclae and Rcduviidae, Lepido 
ptera of the families Arctiidac and Zyg lenidae , Dij^era of the family 
Asilidae , and lastly Hymenoptera of the families Braconidae Pom- 
pihdae Crabronidae and Rumenidae With tlie exertion of the 
Asihd fly and perhaps some of the Longicorn and Phytophagous 
beetles, which are probably protected Batesian mimics, all tne other 
species constituting the above-mentioned assemblage are, it is 
believed, Mullerian or synaposematic mimics In the three cases 
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Cited above with the exception of the first the synaposematic 
mimics are vastly in excess of the pseudaposematic , this appeals 
to be the general rule elsewhere h re(]uently the groups are composed 
solely of protected species so far as is at present known , and some- 
times solely in all probability of unprotected species with exception 
of course of the model An example of the latter occurs in Singapore 
where the vicious red spinnmg-ant {Oecophylla smayagdina) is 
mimicked by the larva of a Noctuid moth and by spiders belonging to 
two distinct families namely ^alittcus plataleoides (Salticidae) and 
Amyctaea foftiups (Thomisidae) there being no reason to suppose 
that either the moth larva or the spiders art protecteil forms Mimetic 
aggregations of species similar to those mentioned above have lieen 
found in other countries, but theinstinces cited are sufficient to 
show how widespread are the influences of mimicry and how pro- 
foundly it has modified the insect fauna of various parts of the world 
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Evolution pp 293 382(1908), W P Pycraft The Story of Bird I ife 
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MIMNERMUS of Colophon, Greek elegiac poet, flourished 
about 630-600 B c His life fell m the troubled time when the 
Ionic cities of Asia Minor were struggling to maintain themselves 
against the rising power of the Lydian kings One of the extant 
fragments of his poems refers to this struggle, and contrasts 
the present effeminacy of his countrymen with the bravery of 
those who had once defeated the Lydian king Gyges But his 
most important poems were a set of elegies addressed to a flute- 
player named Nanno, collected in two books called after her 
name Mimnermus was the first to make the elegiac verse the 
vehicle for love-poetry He set his own poems to the music of the 
flute, and the poet Hipponax says that he used the melancholy 
vo/ios KpaSiTf^j “ the fig-branch strain,” said to be a peculiar 
melody, to the accompaniment of which two human purificatory 
\ictinis were led out of Athens to be sacrificed during the festival 
of Thargeha (Hesvchius, sv) 

Edition of fragments in T Bergk Poetae lyrict Graect , see also 
G VaiizoHni, Mxmnermo (1883) a study of the poet with notes and 
a metrical version of the fragments 

MIMOSA (so named from the movements of the leaves in 
many species which “ mimic ” animal sensibility), a genus of the 
natural order Leguminosae, which gives its name to the large 
sub-order Mimoseae (charactenzed by usually small regular 
flowers with valvate corolla), to which belongs also the nearly 
allied genus Acacia They are distributed throughout almost 
dll tropical and subtropical regions, the acacias preponderating 
in Australia and the true mimosas in America The former 
arc of considerable importance as sources of timber, gum and 
tannin, but the latter are of much less economic value, though a 
few, like the talb (Af ferrugtnea) of Arabia and Central Afnca, are 
important trees Most are herbs or undershrubs, but some South 
American species are tall woody climbers They are often prickly 


The roots of some Brazilian species are poisonous, and that 
of M pudtea, has irritating properties The mimosas, how- 
ever, owe their interest and their extensive cultivation, partly to 
the beauty of their usually bipin- 
nate foliage, but still more to the 
remarkable development in some 
species of the sleep men'ements 
momfested to some extent by 
most of the pinnate Leguminosae, 
as well as many other (especially 
seedling) plants In the so-c ailed 
“ sensitive plants ” these move- 
ments not only take place under 
the influenc e of light and dark- 
ness, but c an be easily excited by 
mechanical and other stimuli 
When stimulated- -say, at the 
axis of one of the secondary 
petioles —the leaflets move up- 
wards on cac h side until they meet, 
the movement being propagated 
c entnpetallv It may then be 
communic ated to the leaflets of pulvmus 
the other secondar> petioles, which close (the petioles, too, con- 
verging), and thence to the mam petiole, which sinks rapidly 
downwards towards the stem, the bending taking place at the pul- 
vinus (/i m figure) or swollen base of the leafstalk When shaken 
in any wa> , the lerves close and dremp simultaneousK , but if 
the agitation be continued, they reopen as if they had become 
accustomed to the sho( ks Ihe common sensitiv e pi mt of hot- 
houses IS M pudicay a native of tropical America, but now 
naturalized m corresponding latitudes of Asia and Africa, but 
the hardh distinguishable M sensttiva and others arc also 
cultivated Species of the closely allied genus Schrankia arc 
known as scnsitive-bnar in the southern United States 

MIMULUS, m botan>,a genus fnal order Sc rophulariaceac) 
of showy, hardy or half-harclv, herbaceous, rarely shrubbv 
plants, natives of the cxtra-tropical or mountainous parts of both 
old and new worlds excepting Europe, but chiefly American 
Ihe plants have opposite, undivided leaves, and axillarv, 
generally solitary flowers with a two-lipped, gaping corolla I he 
herbaceous species thrive best in damp situations , the shrubby 
species, of which M glutinosus (formerly called Diplacus) is best 
known, are adapted for pot culture in the greenhouse M 
lutfuSy the monkey-flower of gardens, has yellow flowers with two 
dark marks in the mouth of the corolla, M Langsdorfit, an 
American species, has become naturalized by nver-sides in many 
parts of Britain 

M moschatus musk a native of north western America, with 
small nearly regular, yellow flowers diffuse hairv stem and hairy 
scented leaves, is a well-known and favourite perennial for pot 
culture and outside borders 

MINA, FRANCISCO ESPOZ Y (1781-1836), Spanish guernllero 
leader and general, w^as born at Ydozm in Navarre on the 17th 
of June 1781 His father, Juan Esteban Espoz y Mma, and his 
mother Maria Teresa Hundain y Ardaiz, belonged to the class 
of yeomen Mina remained working on the small family inheri- 
tance till 1808 When Napoleon endeavoured to seize Spain in 
that year he enlisted in the regiment of Doyle, and the n passed to 
the guernlla band commanded by hi& nephew Xavier Mma 
When Xavier was captured by the French on the 21st of March 
1810, seven men of the band elected to follow Francisco, and on 
the I St of April of the same vear the Junta of Aragon gave him 
the command of the guemlleros of Navarre His first act was 
to arrest and shoot at Estella one Fchevarria, who, under pretence 
of being a patriotic guernllero, was m fact a brigand The 
national government at Gadiz gave him rank, and by the 7th of 
September 1812 he had been promoted to be commander-m- 
chief in Upper Aragon and on the left bank of the Ebro In the 
interval he claimed that he had fought 143 actions big and little, 
had been repeatedly wounded with bullet, sword and lance, had 
taken 13 fortified posts and 14,000 prisoners, and had never been 
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surprised by the French Though some maintain that he was 
not at hib best as a leader in battle, os a strategist he was very 
successful, and he displayed great organizing capacitv The 
French authorities were compelled to aUow him to levy customs 
dues on all goods imported into Spam, except c onti aband of war, 
which he would not allow to pass without lighting fhe money 
thus obtained was used to pav his bands a regular salary He was 
able to avoid levying excessive contributions on the countrv and 
to maintain discipline among his men, whom he had brought to a 
respectable state of efficiency in 1812 Mina claimed that he 
immobilized 26,000 hrench troops which would but for him have 
served with Marmont in the Salamanca campaign In the cam- 
paign of 1813 and 1814 he served with distmi tion under the duke 
of Wellington After the restoration of Ferdinand he fell into 
disfavour On the 25th and 26th of September he attempted to 
bring about a rising at Pamplona in facour of the Liberal party, 
but failed, and went into exile His political opinions i\ere 
democratic and radical, and as a yeoman he disliked the hicialgos 
(nobles) The revolution of 1820 brought him back, and he 
served the Liberal party m (lalicia, Leon and Catalonia In the 
last district he made the only vigorous resistance to the Fremh 
intervention m favour of Pcicimind Vll On the rst of Novem- 
ber 1823 he was compelled to capitulate, and the Prem h allowed 
him to escape to England by sea In 1830 he took pai t in an un- 
siKcessful rising against herdinand On the death of the king 
h( was retailed to Spam, and the government of the regent 
( hristma gave him the command against the Carlists in 183s, 
though they feared his Radicalism Bv this time, years, exposure 
and wounds had undermined his health He was also opposed to 
Thomas /urnalat arregui {q v ), an old ofht er of his m the War of 
Independence, and an even greater master of irregular mountain 
warf ire His health compelled him to resign m April 1835, and 
his later c ommand m ( atalonia was onl> memorable for the part 
he took in forcing the rcgint to grxnt a ( onstitution in August 
1836 He died at Barielona on the 24th of December 1836 
Mini was a brave and honest man, who would have C4)nducted 
the war against the French in 1810 12 with humanity if they 
hid allowed him, but as they made a practice of shooting those 
of his men whom they took, he was compelled to retaliate He 
finally fon ed the hrenc h to agree to an exchange of prisoners 

Authorities — In 1825 Mini published ^ Short h xtract from the 
Life of General Mina m Spanish and English, in London Mention 
lb made of him in all histones of the alfairs of Spam during the hrsl 
third of the 19th century His full Menioiis were published by his 
widow at Madrid in 1851-1852 (I) H ) 

MINARET (from the Arabic mamrat, manar or nnnar is 
Arabic for a lighthouse, i tower on whu h nar^ fuc, is hi), a loftv 
turret peculiar to Mahommedan architecture Ihc form is 
derived from that of the Pharos, the great lighthouse of Alex'in- 
dria, m the top storey of which the Mahommedan conquerors 
m the 7th century placed a small praying chamber The light- 
house form IS perpetuated in the minarets whuh are found 
attached to all Mahornmedan moscpies, and probably had 
considerable influence on the evolution of the Christian church 
tower (see an exhaustive study in Heimann Thiersch, Pharos 
AjiUkCj Islam und Occident ^ i c)09) The minaret is alwavs square 
from the base to the height of the wall of the mosque to w hich it is 
attac hed, and very often octangular abov e The upper portion is 
divided into two or three stages, the wall of the upper store> being 
slightly set back behind the one below, so to admit of a narrow 
balcony, from which the azan^ or call to prav cr, is chanted by the 
muazzin {muezzin^ moeddin) In order to give greater width to 
the balcony it is corbelled out with stalactitic vaulting The 
balconies are surrounded with stone bxlustrades, and the upper 
storeys arc richly decorated, the top storey being surmounted 
with a small bulbous dome The earliest minaret known is that 
which was built by the caliph Wahd (a d 705) m the mosque of 
Damascus, the next in date being the minaret of the mosque of 
Tulun, at Cairo (a d 879), with an external spiral flight of steps 
like the observatory towers m Assyrian architec ture This mina- 
ret, as also the example of El Hakim (996), is raised on great 
square towers The more remarkable of the other Cairene minarets 
arc those of Imam esh-Shafi (1218), Munstan al Kalaun (1280), 
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Hassan (1354), Barkuk (ad 1382) and Kait Bey (a d 1468) 
Of the same type are the two minarets added to the mosque of 
Damascus m the 1 5th century In Persia the minarets are gener- 
ally circular, with a single balcony at the top, lorlielled out and 
covered over In India, at Ghazni, there are no balconies, and 
the upper part of the tower tapers upwards , the same is notice- 
able at Delhi, where the minaret of Kutab is dividetl into six 
store> s with balconies at each lev el In the well-know n tomb of 
the laj Mahal the four minarets an ail built m white marble, in 
three storeys with balconies to each storev, and surmounted 
by open lanterns Ihe minarets of Constantinople are very 
lofty and wire-drawn, but contr^ist well with the domes of the 
mosques, whu h are of slight elevation as compared with those at 
Cairo 

MINAS [MINOlDES] (f 1790-1860), Greek scholar, was a 
native of Macedonia During the Greek War of Independence 
he migrated to Pans, where he tried to enlist the sympathies of 
Europe on liehalf of his countrymen and to promote the study 
of aiKit nt and modern Greek But his chief claim to recognition 
consists in his discovers' of two important MSS (amongst others) 
in the monastery of Mt Athos during his exploration of the 
libiaries of lurkey and Asia, it the instant e of M Villemain, 
minister of public instruction m Franc e One of these contained 
the last pai t of a treatise on the Refutation of all Heresies y now 
generally admitted to be the work of Hippolytus {q v ), the other 
the greater poi tion of the Fables of Babrius 

MINAS GERAES {t e “general mines ”), popularly Minis, an 
inland state of Biazil, bounded N by Goyaz and Balna, F bv 
Bahu, Espinto Santo and Rio de J ineiro, S by Rio de Janeiio 
and Slo Paulo, and \V by S\o Paulo, Matto Grosso and Goyaz 
It IS very irregular in outline ind covers an irea of 221,861 sq m 
upon the great Biazihan plateau Among the Brazilian states 
It IS fifth in size and fiist in population -3,184,099 in 1890, and 
3,594,47 ^ 1900 

The surface of Minas Gcraes is broken h\ mountain ranges and 
deeply eroded river courses, the latter forming fertile valley s shut 
in by partly barren uplands, or campos The reckless destruc- 
tion of forests along the water-t ourses also adds to the barren 
aspect of the (ountry The principal mountain ranges are the 
Strra da Mantiqucira on its southern frontier and its N exten- 
sion, the S do Espinha^o, which runs parallel to the Serra do 
Mar, or coast range, and separates the inland or campo region 
from a lower forested zone between the tw'o ranges Most of the 
wooded distru t south of the Mantiqueira belongs to the states of 
SAo Paulo and Rio de Janeiro, but east of ihe Fspinha^o it 
belcxngs to Mines Geraes ind extends eastward to the Serra das 
Av mores, on the frontier of Espinto Santo This zone has an 
abundant rainfall, dense forests and a fertile soil It is drained 
by the Docc, Mucury, Jequitinhonha and Pardo, which have 
their source s on the eastern slopes of the Espmha^o and t ut their 
way through the Aymores to the sea Ihe tributaries of the 
Rio Dot e cover the slopes of the Serra do Espinha9o for a distance 
north and south of about 200 m The southern part of this 
region is wtU populated, and is covered with toffee and sugar 
plantations On the western frontier a northern extension of 
the great central ch iin of Goyaz ftirms the water-parting be tween 
the drainage basins of the Sao Fnint isco and I ucantms, and is 
known at tlifferent points as the Serra do Paranan, Serra de Sao 
Domingtis and Serra das Divisocs South-east of this chain, 
between the headwaters of the Parand and SSo Francisco, are 
the Serra da Canastra and Serra da Matta da Corde, an irregular 
chain of moderate elevation running north and south The 
highest elevations m the state, so far as known, are Itatiava 
(8898 ft ) in the Serra da Mantiqueira, and Cara<;'a (6414 ft ), 
near Ouro Preto, in the Serra do Fspinha^o The hydrography 
of the tampo region of Minas Geraes is extremely complicated 
The Mantiqueira-Espinha^o chain shuts out the streams flowing 
directly east to the Atlantic, and the boundary ranges on the 
west shut out the streams that flow into the Totantms, though 
their sources are on the actual threshold of the state Between 
these two mountain chains the heaclstreams of the Parand and 
Sdo Franasco ate intermingled — the one flowing inland and 
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southward to the great La Plata estuary , the other northward and 
eastward across the and highlands of Brazil to the Atlantic coast 
in io° 30' S lat Less than 100 m from the city of Rio de Janeiro 
and about 60 m from the coast is the source of the Rio Grande, 
the larger of the two rivers that form the Parand It rises near 
the peak of Itatiaya, on the northern slopes of the Mantiqueira, 
and flows north-west and west across the Minas plateau, receivmg 
several large tributaries from the south North and parallel 
with its course is a low watershed, which separates its dramage 
basin both from that of the Sao Francisco and from that of the 
Parnahyba, the northern confluent of the Parand Ihe latter 
rises on the western slopes of the Serra da Matta da Corde, and 
one of its northern tributaries has its source in a “ knot of the 
berra dos Pyreneos, from which streams flow eastward to the 
Sao Francisco and northward to the Tocantins The central 
and greater part of the state, however, is included in the drainage 
basin of the upper Sao I^rancisco Its source is in the Serra da 
Canastra, and its general course across the state is north by east, 
during which it receives the Paracatu, Urucuia, Pardo and 
Cannhanha from the west and the Verde Grande and das Velhas 
from the east Part of these rivers are navigable for small 
steamers, and the Sao Francisco must some day be of great 
importance in the development of Central Brazil All these 
nvers of the Brazilian plateau are interrupted by falls and rapids 
I he climate of Minas Geraes is characterized by high sun tempera- 
tures and cool nights, the latter often dropping below the freezing 
point on the higher campos Ihe mean annual temperature is 
about 85° in the Sao Francisco valley, 77° on the campos of the 
S h , and 70° on the campos of the W The year is divided into 
two seasons — wet and dry — the former lasting from November to 
May Ihis division is not so clearly marked in the ^outh, 
especially m the ‘ matta ” (forest) regions, where the rainfall 
ranges from 59 to 65 in There is much malaria m the wooded 
districts of the east and on the higher campos, where the daily 
extremes of temperature are great, lung and bronchial diseases 
aie common borne of the high plains, however, as at Barbae ena, 
serve as health resorts for the coast districts 
Minas (jeraes is a mining state, though the mining industry has 
lost much of Its iinportanc e through the decline in the output of 
gold and diamonds Gold is widely diffused, and abandoned 
“ washings ” all over the state show how general the industry 
was at one time 1 here were in 1908 five deep mines worked by 
English companies and one by a French company One of 
these, the Morro Velho mine, belonging to an English company, 
is not only the deepest gold-mine in existence (over 2000 tt ), 
but it has been worked since 1725, and since 1835 by its present 
owners Silver is not mined by itself, but is found in combinalicm 
with gold In 1 908 a rich goldfield w as discovered in the northern 
part of the state, 5 m from Montes Claros, m the valley of the 
Verde Grande River, and attracted large numbers of miners 
There are many rich deposits of iron ores in the state, but they 
only produce a small quantity of charcoal iron for local con- 
sumption Manganese ore is mined for export, and bismuth is 
reported to have been discovered Minas Geraes is most widely 
known for its diamonds, which are found in widely separated 
parts of the state 1 he largest and most productive field is that 
of Diamantina {q v) on the headwaters of the Jequitinhonha 
River, where diamonds were discovered about 1725, and where 
the celebrated “diamond reservation’’ — an oval-shaped territory 
8 leagues wide by 16 leagues long (Mawe), with Tejuco, now 
Diamantina, very nearly in the centre — was established in 1730 
The mines became Crown property, gold-mining wa^ forbidden, 
and no one was permitted to enter the reservation without a 
licence The state monopoly was abohshed in 1832, and mining 
has since been carried on by private enterprise John Mawe 
estimates that the annual product was 1000 oz during the 
twenty years, and Castelnau estimates the value of the 
toti^ output down to 1849 at 300,000,000 fr No estimate can 
h|^ade of the contraband, which must have been large 
i^IjSreat decline m the output occurred during the last half 
J^rthe 19th century , but a new field wa§ discovered in 1908 
mt \bbadia dos Dourados, in the western part of the state 


Other valuable stones, the topaz, chrysolite, aquamarine, 
amethyst and tourmaline are found 

Agriculture and grazing have become the main dependence 
of the population — the former in the lower, forested region of the 
south-east, where coffee and sugar-cane are the principal pro- 
ducts, and the latter on the higher campos and river valleys, and 
on the mountain slopes, where large herds of cattle are to be 
found, and milk, butter and cheese are produced The shipping 
of fresh milk to Rio de Janeiro and butter-makmg are compara- 
tively new industries Ihe river valleys of the campo region 
are also cultivated to some extent Among the general produ( ts 
are Indian torn, tobacco, mandioca, beans, pork and cotton 
Wheat heus been produced in some localities, but not on a pa> mg 
basis, and experiments have also been made with tea There is 
a large variety of fruits, and the cultivation of grapes for wine- 
making IS developing into a profitable industry Railway com- 
munication with Minas Geraes includes the following lines the 
Central do Brazil (formerly known as the Dorn Pedro II ), which 
starts from Rio de Janeiro and penetrates nearly to Pirapora(its 
objective point), at the head of navigation on the Sao Francisco 
River, with branches into neighbouring districts, the Leopoldina, 
from kio de Janeiro into the forested region of eastern Minas, 
the Minas and Rio, from Cruzeiro, on the Slo Paulo branch of 
the Central do Brazil, into southern Minas, the Mogyana, from 
Campinas, Sdo Paulo, and runs to Uheraba in western Minas, and 
is intended to cross into Goyas, and the Bahia & Minas, from 
the port of Caravellas, m southern Bahia, which runs a short 
distance into Minas Geraes, and is planned to extend to Phila- 
delplua and beyond Another line from the port of Victoria, 
Espinto vSanto, northward to Diamantina, Minas Geraes, was 
under construction in 1908 River transport has some local 
value on the upper Sdo Francisco and its larger tributaries, and 
this will be greatly increased when the Central do Brazil railway 
reaches the head of navigation on that river 

The population of Minas Cieraes is chiefly of Portuguese 
origin, v 4 iich has been (onstantly strengthened by immigrants 
from the mother country A ( onsiderable admixture from othc r 
nationalities has resulted from the influx of mining adventurers, 
and some (lerman colonies have been established m the state 
The negro population is large, and there is a still larger contingent 
of mixed races The capital is Bello Horizonte {q v ), or Cidack 
de Minas, other important cities and towns are the former 
capital, Ouro Preto, Barbacena, Diamantina, Baependy (pop 
22,817 m 1890), on the hcadw iters of the Rio Verde, the centre 
of a rich tobacco-producing district, Curvello (8071), north of 
Sahara in the Rio das Velhas Valley, the centre of a rotton- 
growmg district and cotton manufactures, Entre Rns (7681), 
in the coffee district of south-east Minas, Jamuria (5888), a river 
port of the Sao Francisco m northern Minas, Juiz de Fora, 
Marianna (4751), an episcopal town east of Ouro Preto, Mar de 
Hespanha (18,712^, the centre of a productive and populous 
agricultural municipality of south-east Minas, Paracatu (2 1,418), 
an important commercial centre of western Minas near the 
Goyoz frontier, Queluz( 12,600), on the Central do Brazil railway, 
Congonhas do Campo (10,902), in the municipality of Queluz, 
celebrated for its miracle-working image, its gieat church and 
chapels, and the pilgrimages to its shrine, Sahara (4959), a rail- 
way junction on the Central do Brazil, and port on the Rio das 
Velhas, Congonhas de Sabard (14,066), in the municipality of 
Sahara, where the celebrated Morro Velho gold-mine is situated, 
Sdo Joao d’ El-Rei (15,820) an important commercial mining 
and pastoral centre, near the Rio das Mortes, connected with the 
Central do Brazil railway by a branch called the Oeste de Minas, 
and Uberaba (12,231), a commercial town of the western campos 
of Minas, connected with Sdo Paulo by the Mogyana and Slo 
Paulo railways 

Minas Geraes was first explored by Fernando Dias Paes Leme 
between 1664 and 1677, though he was not the first European 
to penetrate it The discovery of gold in 1692-1695 by bands 
of adventurers from the Sdo Paulo settlements, led to every 
occupation and profession being abandoned in the mad rush for 
the new mines Minas Geraes at first formed part of the 
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capitaniaof S^o Paulo, but m 1720 it became a separate govern- 
ment and was brought more directly under the Portuguese crown 
The arbitrary restrictions imposed upon the colonists aroused 
dissatisfaction among them and eventually led to conspiracy m 
1789, inspired by a fear that the Portuguese government was 
about to enforce the collection of its “ hfths ’ of the mining 
output, which had largely fallen into arrears Among the 
conspirators was one Jos6 Alves Maciel, who had just returned 
from trance where he had met Ihomas Jefferson and had 
become infected with French revolutionary ideas A number of 
residents became involved, among them the poet Thomaz 
Antonio Gonzaga Reckless talk in public places led to the 
arrest of the conspirators Only one was executed, a poor, 
uneducated subaltern militia officer Joaquim Jose da Silva 
Xavier, nicknamed O Ttradoiles (the 1 ooth-pullei ), the others 
being imprisoned or banished Tiradentes has since been glorified 
as the pro-martyr of Brazilian independence In 1822 Minas 
became a province of the empire cieatcd by Dom Pedro 1 , 
though a revolutionary outbreak had oicurred in Ouro Preto 
the year before In 1842 a long senes of quaircls in Rio de 
Janeiro culminated in a revolution in Minas Gcraes and Sao 
Paulo, which was suppressed at Santa Luzia, Minas Genies, on 
the 20th of August of that year 1 he abolition of slaver> in 1888 
caused much ciiscontent among the planters and m the following 
\ ear Minas Geraes promptly adhered to the declaration of the 
republic in Rio de Janeiro 

MINBAR, or Mimbak, a term in Mahommedan architc ctuie for 
the pulpit in a mosque from which the biiday or Mahommedan 
Sabbath sermon is given (see Pulpit) 

MINBU, a district and cli vision of Upper Burma 1 he distric t 
has an area of 3299 sej m , and a population (igoi) of 233,377, 
showing an increase of 8 % in the cJccade and a density of 71 
inhabitants to the sq m Ihe distiict nu> be said to consist 
of low plain-knd towards the Trrawadd) , and of undulating 
country inland rising higher and higher westwards towards the 
Arakan hills Between the plain and the Arakan Yoma range 
is a distinct line of hills running north and south, and usuallv 
called the Nwa-Madaung hills ihe submontane valleys are 
largely cultivated, but are deadly except to those born in them 
Ihe chief streams besides the IrrawadcJv arc the Mon, the Maw, 
and the Sahn, which are largely used for irrigation At Minbii 
town the Irrawaddy is 3 miles wide, with many islands and sand- 
banks There are considerable fisheries along the Irrawaddy 
and on the Paunglin lake, which is a lagoon fed from the Irra- 
waddy Ihc rights are sold yearly by public auction, and realize 
an average of £1000 Oil has been discovered near the mud 
volcanoes of Mmbu, but it seems to he at too great a depth to be 
profitably worked 

I here is a large area of reserved forest in the district The 
chief crops raiseci are nc e, gram, millet, beans, peas, sesamum and 
tobacco ihe betel-vine is largely cultivated along the Mon 
River Ihe district, which was in a chrcmically disturbed state 
before the annexation, was not reduc ed till two years afterwards, 
many officers losing their lives, among them Phayre, the first 
deputy-commissioner The inriual rainfall varies greatly over 
the district It is very considerable on and under the Arakan 
Yomas, and very slight towards the Irrawaddy The thermo- 
meter rises to over 100° m the hot months, and the mean of 
minimum in December is about 49*^ Minbu, the distiict head- 
quarters, stands on the Irrawaddy It had a population of 
5780 in 1901 Ihc river steamers in the dry season can come 
no nearer than two miles to the south of the town 

The division includes the districts of Ihayetmyo, Pakokku, 
Mmbu and Magwe It has a total area of 17,172 sq m and a 
population (1901), of 1,076,280, showing an increase of 8 % in the 
decade and giving a density of 63 inhabitants to the square 
mile It bestrides the Irrawaddy (J G be ) 

MINCHINHAMPTON, a town in the Stroud parliamentary ' 
division of Gloucestershire, England, 4 m S E of Stroud Pop j 
(igor), 3737 It lies high on a slope of the Cotswold Hills, 
Minchinhampton Common being a fine open upland, The church j 
of Holy Trinity, largely reconstructed, contams many brasses 


and memorials The manufacture of woollen cloth is the long- 
established staple of Mmchinhampton Prehistoric remains 
have been disc overed on the common, and earthworks are also 
seen, while the name of Woeful Dane Bottom, a neighbouring 
valley, perhaps indicates the scene of a defeat of the Danes 
{c 918) 

MINDEN, a town of Germany, in the Prussian province of 
Westphalia, 44 m by rail to the W S W of Hanover, on the left 
bank of the Weser, which is spanned by two bridges Pop 
(1905), 25,428 The older parts of the town retain their nirrow 
and crooked streets The cathedral tower dating from the iith 
century, illustrates the first step in the growth of the Gothic spire 
in Germany Ihe nave was erected at the end of the 13th 
century, and the choir m 1 377-1379 Among the chief edifices are 
the old church of St Martin, the town hall, with a Gothic fagade, 
the law courts and the government offices, coii->lruc ted, like many 
of the other buildings, ol a peculiar veined brown sandstone found 
in the district Ihe town has a statue of Frederick \\ illiam I , 
'the great dec lor of Brandenburg Minden contains a gy inn isium 
and several hospitals, besides other charitable institutions Its 
industries include linen ind cotton weaving, dyeing, calico 
printing, brewing, ship-building and the manufacture of tobacco, 
glass, scjap, chocolate, leather, lamps, chicory and chemicals 
Ihere is also some activity in the budding of small craft 

Minden (Mindun, Mindo), apparently a tiading place of some 
importance in the time of Charlemagne, was made the scat of a 
bishop bv that monauh, and siibsecjuently became a flourishing 
member of the Hanseilic League In the 13th century it was 
surrounded with walls Punished by militaiy occupation and a 
fine for its reception of the Rcfoimation, Minden underwent 
similar tiiils m the Thirty \ ears’ War In 1648 the bishopric 
was converted into a secular principality under the elector of 
Biandcnburg From 1807 to 1814 Minden was included in the 
kingdom oi Westphalia, and in the latter year it passed to 
Prussia In 1816 the fortilications, which had been ra/ed by 
Frederick the Great after the Seven Yens War, were restoicd 
and sliengthencci, and as a fortress of the second rank it remained 
the chief militirv place of Westphalia down to 1873, when the 
works were finally demolished About 3 m to the south of 
Minden is the so-c illtd “ Porta Westfalica,’^ a narrow defile by 
which the Weser cjuits the mountains 1 he bishopric of Minden 
embraced in area of about 400 sq m and had about 70,000 
inh ibitants 

Ihe battle of Minden was fought on the ist cM August 1759 
between the Anglo-Allicd army commanded by Duke Terdinand 
of Brunswick and the Trench under Marshal Coutadcs,the latter 
being defeated ihe most brilliant episode of the battle was 
the entire defeat of the Trench cavalry by the British infanlrv 
(with whom there were some Hanoverian troops), hut Minden, 
though it IS one of the brightest days m the history of the British 
army, has its dark side also, for the British cavalry commander 
Lord George Sackville (see Sackvillf, Viscount) refused to 
obey the order to ad vane e, sev c ral times sent by Duke Terdinand, 
and thereby robbed the victory of the dec isive results which wei e 
to be expected from the succ css of the infantry For m ac count 
of the battle and of the campaign of which it is the centre, see 
Seven Years War 

See Stoy hurzer ibri^s dev Gesrhichte Mindens 1870), 

BoJische Sktzzen aus Mtndens Vtrgangenheit (Minden 1^97), 
Holschcr Beschntbung (l£i> vormaltgen Bistumcs Minden (Munster 
1877) 

MINEHEAD^ a market town and seaside resort in the Welling- 
ton parliamentary division of Somersetshire, England, 188 m 
W by S of London by the Great Western rail*vay Pop of 
urban district (1901), 2511 The town has three parts the 
Upper, built on the sales of a lofty foreland known as North Hill, 
the Lower, and the Quay Town, with many ancient houses, 
stretcliing for about a mile beside the harbour It is much 
visited for the sake of its mild climate, the grand cliffs, moors and 
hills of the neighbourhood, and the beach, admirably suited for 
bathing St Michael’s, the parish churc h, has a striking Pcrpien- 
dicular tower, an arch of carved oak dividing its nave and 
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chancel, a magnificent rood-loft, and a 13th-century monument 
doubtfully described as the tomb of Bracton, the famous lawyer, 
whose birthplace, according to local tradition, was Bratton 
Court in the vicinity Coaches for Porlock and Lynton start 
from the town 

Ihere is no evidence of the existence of Mindiead (Mannheve, 
Manekafdy Mynneheved) in Roman or Saxon times The town 
owed Its origin and growth to its position on the shores of the 
Bnstoi Channel, and its good harbour developed an oversea 
trade with Bnstoi, South Wales and the Irish ports The De 
Mohun family were overlords of the town from 1086 to the 
14th century, when they were followed by the Luttrells, who are 
the present owners It is possible that Minehead had a c orporatc 
existence during the 15th century, as certain documents executed 
by the portreeve and burgesses at that date are preserved, but 
no record of the grant of a charter has been found A charter of 
incorporation given by Elizabeth in 1558 vested the government 
in a portreeve, a steward and twelve burgtsses, the continuance 
of the corporation being subject to the port and harbour being 
kept in repair This condition Ixiing unfulhlled, the charter 
lapsed in the reign of James I , and an attempt to obtain its 
renewal in the i8th century failed The ( orpor ition was rephu cd 
by two constables chosen annually m the court lect of the manor 
until 1894, when an urban district coimdl was appointed The 
Ixirough returned two members to parliament from 1558 until 
disfr inchised by the Relorm Act of 1832 A weekly market on 
Tuesdays and a fair (Sept 29 to O t 2) were held by the lord 
ol the manor from the 15th century, but the date of the grant 
has not been found In 1465 a second annual fair on the ist 
of May was granted by Edward IV , which is still held on the 
Wednesdav in Whitsun week The other fair has been dis- 
continued, and the market day has been changed to Wednesday 
During the 16th, 17th and iSth centuries Minehead had a con- 
siderable coastwise trade in wool, gram and wine, but began to 
decline owing to the migration of the woollen industry to the 
north of England, and to the decay of the herring fishery A 
renewal of prosperity began when it acquired a reputation as a 
watering-place 

See Victoria County History Somerset y E" Hviidcock Parish and 
liofou^h of Mtnehtad (1901) 

MINEO, a town of the province of Catania, Sicily, 34 m S W of 
Catania by rail Pop (1901), 9828 It occupies the site of the 
ancient Menaenum, founded by Ducetius in 459 b c There is 
some doubt as to whether this town was also the birthplac e of 
Ducetius, owing to confusions m nomenclature (see E 2 A Free- 
man, c?/ .S/n/y, 11 361) Remains of ancient fortifica- 
tions still exist, though it seems uncertain whether they are of j 
Greek or of Byzantine origin {Noitztf deglt Scavt, 1899, p 70) 
hour miles to the north js the L^cus Palicorum, a small lake in a 
crater, which still sends up carbonic-acid gas By it was the 
temple of the Pxlici, twin Sicel gods, the most holy place in Sicily, 
where in oath taken was csptc laliy binding, and an inviolable 
asvium for fugitive slaves There is now nothing to suggest twin 
deities , m im lent tim^s there were probably two c raters, where is 
now there is only one It was here that Ducetius, a few y ears 
later, founded a new seat for his power, the c itv of Pahe a 

MINERAL DEPOSITS The subject of mining {qv) can only 
be properlv understood after the general features of mineral 
deposits have been elucidated In this article deposits of all 
kinds of useful miner ils arc included, whether they arc metalli- 
ferous or earthy In general practice it is customarv to treat the 
former under the name “ ore-deposits ” and the latter as the 
‘ non-metalhcs ’ This is warranted because in a large degree 
different geological problems are presented and different methods 
of mining are pursued Nevertheless there are other important 
similar or common features and they may be classed together 
w ithout great disadvantage 

The word “ ore is used m several meanings, each of which 
depends for its special significance upon the connexion In 
purely scientific applications ore ” implies simply 
a metalliferous mineral, and in this sense it appears 
m works on mineralogy and petrology In former years and in 


connexion with practical mtning an ore was defined as a com- 
pound of a metal or of metals with one or more non-metalhc 
elements, c ailed mineralizers, of which oxygen and sulphur were 
the chief The ore must, in addition, be sufficiently ricii to 
be mined at a profit Native metals not being compounds 
were not considered ores The product of the copper mines on 
Keweenaw Point, Lake Superior, was, and to a great extent 
IS still, called copper rock rather than cx)pper ore, and native 
gold in quartz is often described as gold quartz rather than 
gold ore, but these restrictions are gradually disappearing 
An ore may therefore lie defined as a metalliferous mineral 
or aggregate of metalliferous minerals mingled with a greater 
or less amount of barren materials called the ‘‘ gangue,” 
and yet rich enough to be mined at a profit When not 
proved to be suffiiiently nch to be remunerative, the aggre- 
gate IS called “ mmeral ” Ihe “ mineral of to-day may be 
changed by the advent of a railway or the rise in the price of 
metal into the “ ore ” of to-morrow Ihe question has re- 
peatedly appeared in litigation involving contracts or property 
rights 

Since the greater number of the ores are believed to hav^e been 
precipitated from aqueous solution, or to have been otherwise 
formed through the agency of water, the term “ ore-deposit ’’ 
has resulted , and inasmuc h as nc irly all the other useful minerals 
owe their origin to the same agent, the teim “ mineral deposit ” 
IS equally well justified A few, however, have been produced 
in a different way, such as certain iron ores of igneous origin, 
certain igneous rocks used for building stone, as in the case of 
granite , and the accumulations of vegetable material m coal beds 
These latter, the igneous masses and the vegetable accumula- 
tions, being placed in two divisions by themselves, wc ma\ 
group the larger number Into two mam classes, depending on 
their precipitation from solution or from suspension In the 
case of solution we will further subdivide on the plac e, and there- 
fore in large part on the cause, of precipitation, since these are 
the questions chiefly involved in ac tual development 
Espec lallv in connexion with ore-deposits widening expei itnce 
has modified the older conceptions of relative values in the sevenil 
types In the early dayj> of geology, Cornwall and Saxon) were 
the two regions where the most active and influential students 
of ore-deposits were trained and where the principal books relat- 
ing to mining originated Ihe pronounced and characteristic 
fissure veins of England and Germany became the standards 
to which the phenomena met elsewhere were referred, and by 
means of which they were described This particular form, the 
fissure vein along a fault, assumed a predominating importance, 
both in the thought and in the literature of the day Widening 
experience, however, especially in the Cordilleran region of North 
America, in the Andes of South America, in Australia and in 
South Africa, has brought other types into equally great and 
deserved prominence Comprehensive treatment to-ciay there- 
fore departs somewhat from earlier standards 
As far as analyses and estimates permit, the common useful 
metals occur in the earth^s crust in approximately occurreace 
the following percentages — 

1 Aluminium 813 7 Copper o oooo;r 

2 Iron 4 71 8 Lead o 0000^ 

3 Manganese o 07 9 Zinc o oooojr 

4 Nickel o 01 10 Silver o oooooo;r 

5 Cobalt 00005 II Gold o ooooqooa 

6 Tin o ooQ^r- 0000 x 12 Platinum o oooooooo;r 

By the letter x is meant some undetermined digit m the corre- 
sponding place of decimals Apart from aluminium, iron^ 
manganese and nickel, the figures show how small is the con- 
tribution made by even the commoner metals to that portion 
of the mass of the globe which is open to observation and 
investigation 

As compared with the earth's crust at large certain of the 
metals are known to be locally present m favourable, usually 
Igneous, rocks in richer amounts_, according to the following 
determinations which have been made upon large samples 
of carefully selected materials Copper, 0009 %, lead, 
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505 


o 001 i~o 008, zinc, o 0048-0 009, silver, 0 00007-0 00016, gold, 
o 00002-0 00004 Iron and aluminium seldom fail, and vary 
from I to 2 % as a minimum, up to 25 % as a maximum 
In Older that the several metals mav constitute ores, their 
percentages must be the following — the percentages of each 
\ary with favourable or unfavouiablc conditions at the mine, 
and (an therefore be expressed onK in a general \va> , ores 
favourable to milling and cone entratuin may go below these 
limits, and the mingling of two mctaL oi whu n one fac ilit itcs the 
extraction ot the other ma\ also reduce the percentages 


Aluminium 50 >.ickel 

Copper 2-10 Platinum 

(toIu o 003- oooK) Silvci 

Iron 

Lead --^5 /me 

Manganese 40 50 


- 2-5 

o 00005 

0 O S-O 16 

1 

5-25 


( obalt IS a by-product in the metallurgv of nickel and is usually 
in much inferior amount to the latter 

When we compare the first and second tabulations with the 
third It IS at once appircnt that with the possible although only 
occasional exception of iron the production of an orc-bodv from 
the normil rocks wlvdi constitute the outer miss of the earth 
recjuires the local concentrxtion of each of the metils by one or 
several geological processes, and to a degree that is only oc( ision- 
illy devc loped m the ordinary course of nature It is, therefore, 
in instance of somewhat exc eptionallv good fortune when one 
is discovered, and it is onl) the part of oidinii) piuclencc to 
develop and utilize it as one would tic it i resouue which is 
limiteil and subject to exh motion 

The mmri ilswhuh constitute ore-hodic^ arc divided into two 
Classes of grcit (liases the orcs pioper, which contain the 
Mineral mctah, ind the barren uttoah 01 gangtie, which 
uduce the yield 

The ores ire gcneralK and naturilly subdivided into two 
gioups fust, the sulphides and rclitcd compounds containing 
a^^enic, antimony, tellurium and selenium, and, second, the 
oxidized compounds embracing oxides, carbonates, sulphtUcs, 
51I1C ates, phosphates, arse n itc c hrom ites, &c With the oxides 
ire placed, because of relited geological occuircncc, i few r ire 
compounds with chlorine, biomine and iodine into which silver 
more thin any other met il c nter., ind to the s ime group we may 
idd a tew me tils whic h occ ur in the n itivc state Iron, m mg i- 
nesc, aluminium and tin differ from the rest of the metals in then 
original occurrence in the oxidized form, whereas the othcis with 
the exception of gold, platinum, and pos ably copper, in their first 
precipitation in ore-bodics are m the form of sulphides or i elated 
compounds Only by subsequent changes, chiracteii -.tic of the 
upper parto of the deposits, do they pass by oxidation into the 
minerals of the second group 

With regard to the nature and source of the water which serves 
to gather up the widely disseminated metals and concentrate 
them m orc-bodies two contrasted views are now current, not 
necessarily intagonistic but applied in different degrees by 
different observers The older view attributes the water primarily 
to the rainfall, and therefore it is called meteoric water After 
falling upon the surface the meteoric water divides into three 
parts The first, and smallest, evaporates , the sec ond, the largest 
portion, joins the surf ice dramige and is called the run-off, 
while the third, intermediate in amount, sinks into the grouncl 
ard mingles with the ground-waters I he ground-waters rise 
m springs, usually fed from no great depth, and themselves pass 
into the surface drainage after a small subterranean journey 
\\ hilc as a rule the ground-water leycl is fairly definite, yet it 
sometimes displays eyen in the same mining district great 
irregularity 

The section of actiye circulation and work of the descending 
meteoric waters between the surface and the ground- water leyel 
ivas called by Franz Posepny (1836-1895) the vadose or shallow 
legion Genesis of Ore-deposits,’* Trans Amer Inst Min 
Fng xxiii , xxiy , 1893, reprinted as a book, 2nd ed , 1902) It 
has been long recognized by miners as the home of the oxidized 
orcs and the place of the work of the descending waters The 


deep-w Iters arc relatively motionless ind their movements is 
far as vis’ble ire c omparatively slow But the really important 
featuic of the ground-water as regards the filling of veins is the 
depth to which it extends I his remained a somewhat indefinite 
matter until L M Hoskins showed mathematu illy thit cavities 
in the firmest rocks became imDossibilities at aho it 10,000 metres 
Down to some such limiting depth as an extreme the ground- 
water was believed by many to descend, to migi ite 1 ter illy, to 
experience the normal increase of temperature with depth the 
effect of pressure, the increased efiicicncv as a sohent peculiar 
to the conditions, and finally with a burden of dissolved gingue 
and ore to rise again, urged on by the he id ’ of the dese ending 
column In its isc ent it was supposed to fid the veins Aiming 
cxper’cncc has, however, indicated that the known ground- 
waters are comparatively shallow and seldom extend lower than 
500 600 metres It is concciviblc that during faulting and the 
form ition of great disloc itions this upper reservoir might be 
tapped into gre itci depths and set in limited circ ul itiot s through 
deeper sc itcd rocks But so far as these objections have weight 
they have greatly restrietcd the vertical range of the meteoric 
ground-waters as they were formerly belieied to exist 

In contrast with the meteoric waters outlined ibove, other 
watcis arc believed bv many geologists to be crivtn off by the 
deep seated intiUDne locks, and ire generilly c died magmatic 
\Vc are led to this conclusion by observing the \ 'st qu intities of 
steam and mmor associitccl \ ipoiirs which aie emitted bv vol- 
canoes, by the difficulty of accounting in any other w iv for the 
amount and composition of certain hot springs, and bv the 
marked and char ic ^cnstic association of almost all orc-dcposits 
in the form of veins with cruptnc rocks That igneous masses 
have been connected with the formation of veins is furthci 
brought out by the following general consideration, whuh has 
hitherto received too little attention Aside from pcgmititcs, 
veins rich enough to be mined and even large veins of 
the barren gangue-mincials arc exceptional phenomena when 
we compare the regions containing them with the vast areas 
of the earth which have been carefully searched lor them 
and which have failed to reve il them As components of the 
eirth’s crust the useful metals except iron and aluminium art 
extre me l> rare Some sharply loc alized, exc eptional, and bnelly 
operative cause must hive brought the veins into being 1 he 
universal < in uLtion of the ground-water of meteoric origin fails 
to meet this test, since if it is effective wc ought at least to find 
veins ol quart/ ind c ilc ite lairlv universal in older rocks In 
North America, moreover, by f.ir the greater number of veins 
which have been studied date from the Mesozoic and lertiarv 
times The ore deposits of oMcr date are c hiefiy ot iron and man- 
gancse and can be satisfac torily explained m many cases by the 
re ictions of the vadose region, or by crystallization from molten 
masses 

In summary it may be st ited tint the meteoiic w iters are of 
great impc^rtance and of unquestioned efiiciencv in the shallow 
vadose region, or as named by ( R van Hise, “ the zone of 
weathering ” 1 n it the disintegration of roc ks exposes them to the 
searching action of solutions, and the portions of ore bodies 
already deposited undergo great modifications I he deepei and far 
more immovable grouncl- water probably extends to but moderate 
depth and is chiefly affected as regards movement bv the head of 
waters entering heights of land and by local intrusions of igneous 
rocks It IS very doubtful if the normal increase of temperature 
with depth produces much effect The meteoric waters arc of 
altogether predominant import ince in all surface concentrations 
of i mechanical character The magmatic waters, on the other 
hand, seem to be of paramount importance and of great efficiency 
in producing the deposits of ores in the contact zones next 
eruptives, and in the formation of veins which are reasonably 
to be attributed to uprising heated waters in regions of expiring 
vulcamsm They start with their burden of dissolved metals 
and minerals under great heat and pressure, amid conditions 
favouring solution, and migrate to the upper world into cooling 
and greatly contrasted conditions which favour precipitation 
Undoubtedly they are responsible for many low-grade deposits 
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which have later been enriched by the action of descending 
meteoric waters 1 hey are more copiously yielded, so far as we 
may judge, by acidic magmas than by basic ones 
Ihe natural waterways are furnished by the cavities m rocks 
They vary in size from very minute pores, wheie movement is 
slow because of friction, but where solution takes place, through 
others of all dimensions up to great fault-zones The smallest 
cavities are the natural pores of minerals, cleavage cracks, the 
voids along the contacts of different minerals, cracks from crush- 
ing during dislocation, cellular lavas, volcanic necks, voids 
among the grains, pebbles, or boulders of fragmental rocks, 
joints, caves, and faults bo far as waters have deposited ores 
and yielded ore-bodies by subterranean circulations the latter are 
guided by some such controlling influence as these in all cases, 
and they will be selected as the governing principle in a large part 
of the scheme of classifu ation 1 he types will be reviewed in the 
following order — 

I — Of Igneous Origin 
A Eruptive masses of non metalliferous rock 
B Basic segrt nations from fused and cooling magmas 
C Deposits produced in contict metamorphism most commonly 
b> the iction of intrusive m isscs on limestones 
D Pegmatites 

II ~PRl t IPITA rPD FROM Soi UTION 
A Surface deposits 

B Impregnations in naturally open textured rocks 
C Impregnations and replacements of natuially soluble rocks 
D Deposits along broken anticlinal summits and in synclinal 
troughs 

E Deposits in shear zonts 
1 Deposits m faults 
G Deposits ill vole line necks 

III — UpPOblllD FROM bUSlFNblON 

A placers 
B Ri sulu d (kpo it^ 

IV — ( ARUONACrOUS DEPOSlTb I ROM VlGEIATION 

[ Of IcNioi s Origin — A hrnpUve Masses of Non metalliftrom 
Rock ■-\mong the non-metalhc objects of mining and quirr>mg 
which aie of igneous nature building stone is the duel Grimtes 
bvenites and othci light coloured rocks aie the most important 
These rocks oetiii as inliusue misses called bosses when of limited 
(xtent and diameter ind bath\hths when of v ist irregulai irea 
Ihe main \nnnt of importance is the jointing and cleavage which 
should in each cisc yield blocks as nearly rectangular as possible so 
as to save tool treatment D iik basic igneous rocks in dikes sills 
and surface flows are emplovtd for macadam and aie often of 
exedlent quality for this puipost 

B Basic Segregations from 1 used and Cooling Magmas —A few 
ore bodies, of which the best known involve non arc believed to 
result directly in the igneous processes b^ which molten rock cools 
and crystallizes Thus m ignetitc one of the common iron ores is i 
widely distributed component m the eruptive rocks rarely if ever 
failing in any variety It is one of the lirst minerals to crystallize 
and it possesses a much higher spteilic gravity than the other con 
stituenis There is reason therefore to believe thit foiming in 
some molten migmas in relatively large qu intily it sinks to or 
toward the bottom of the mass until the latter is at leist greatl> 
enriched with it if not actually changed to non ore If the molten 
rock alter passing through a stage of partial crystallization moves 
toward the surface of the caith the body of ore may eiecupy almost 
any position in it other than the bottom The flowing of the m igma 
in original movements or from pressure sustained in subseijuent 
metamorphic processes or both may give the ore the lenticular 
shape which is quite characteristic of magnetite bodies the world 
over Almost all iron ores of recognized eiuptive origin contain 
titanium oxide in imounls from a few units to over ^o They 
are most frequently found in dark b isic rocks 1 hese ores ire not 
at present ot much eonimtrcial value because of the difficulties of 
treating titaniteroiis varieties in the modern blast furnace practice 
but there is little doubt tint in the near future they will be 
extensively mined 

Non titaniferous m ignetitcs which often form lenses in gneissoid 
rocks of more acidic character than those with which the titaniferous 
arc associated arc likewise believed by some observers to lie of 
Igneous origin but there are equally positiv e belie v ers in sedimentary 
dewsition followed by metamorphism 

Besides magnetite chromite is a characteristically igneous mineral 
and IS always found in the richly magnesian rocks Whether the 
relatively large masses which appear in serpentine are direct cry^stal- 
hzations from fusion or whether they have segregated fnzm a finely 
disseminated condition during the change of the original eruptive 
to serpentine is a matter of dispute but the general trend of later 
opinion is toward an original igneous origin Although not stnctlv 
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an ore, corundum is another mineral which is the direct product of 
Igneous action 

A form of ore-body which marks a connecting and transitional] 
member between those just treated and those of the next group is 
furnished by the sulphides of iron nickel and copper which are found 
in the outer borders of basic igneous intrusions Observeis differ 
somewhat as to the relative importance to be attributed to reactions 
purely of the nature of crystallization from fusion or those brought 
alioul by the agency of gases or other highly heated solvents in the 
cooling stages Ihe most important example is afforded by the 
mingled ores of nickel and cupper which are developed in their largest 
form in the region of Sudbuiy Ontario Canada, and are now the 
principal source of nickel for the world ^ Ihe oies are chalcopyrite 
and pyrrhotite the latter containing throughout its mass at budbury 
the mineial pentlandite, a rich nickel iron sulphide and the real 
source of the nickel With the base metal there are also found 
minute traces of the metals of the platinum group Wherever 
these ore bodies have been observed tliey invaiiably occur in the 
borders of intrusive masses The sulphides constitute an integril 
part of the rocky mass which shows almost no signs of alteration or 
vein production in the ordinal y sense Only some slight rearrange 
ments have subsequently t iken place through the agency of water, 
but all this IS a sm ill factor iii the total 

C Ore Bodies produced bv Contact Metamorphism — Great bodies 
of Igneous rock have often been forced in a molten and highly heated 
condition through other rocks when at a distance below the surface 
of the earth Atter coming to rest they have remained duiing the 
cooling stages for long periods in contact with the surrounding walls 
All molten igneous magmas aie more or less richly charged with 
aqueous vapour doubtless in a dissociitcd state, with carbonic 
acid and probably with other gases especially those involving sul 
phiir Diiung the cooling stages the gases are emitted ind carry 
with them silu i lion ilumin i and metallic elements in less amount 
of which copper is the commonest but among which are also num 
bered kad zinc gold and silver If the rock standing next the intru- 
sive mass is limestone the silica and iron and to a less degree the 
alumina combine with the hme to the elimination ot the cirbonic 
acid and produce extensive zones of lime silie lies, of which garnet is 
the most abundant Disseminated throughout these gainet zones 
are large and small masses of pyiite and chalcopyrite oftentimes 
in imounts sulliiient to yield large ore bodies Again ni the lime 
stone outside the garnet zones but none the less closely issociattd 
with them are bodies of sulphides containing coppei The copper 
ores of Bisbee and Morcnci Aiizona of Aranzazn near Concepcion 
del Oro Mexico and of many other jiarts of the world not yet studied 
in detail aie of this type The eruptive which most frequently 
pioduees contact zones is of a inatkeu acidic oi siliceous char letei 
sinie among cruplivcs these are the ones most ncbly charged with 
gases When the copper ores arc of low grade m their origin il 
deposition it often happens that processes of second iry eniichment 
which are later described aie recjiiiied to bung them up to a nchness 
which wanants mining Less often than copper appeir lead zinc 
or gold ores in the s imc rel itions 

D Pegmatites — One other phase of eruptive activity needs also 
to be briefly mentioned before passing to tlie discussion of the ore 
bodies which have hitherto c hiefly occupied students of the subject 
In the regions sunoundmg intrusive masses of granite we almost 
alwavsset dikes or veins of coii^el} crystalline cjuartz fcldspir and 
mica radi iting outward it mav be for vciy long distances 
They ure believed to be pioduccd by emissions from the eruptive 
similar to those which yield the garnet zones just mentioned 
I he veins are tcchnicall> called pegmatites I hey are character 
islic c irriei s of tin ind of minerals containing the rare e irths and less 
common I \ are known to > leld gold or copper 

II Precipitated from Sor ution — A Surface Deposits —The 
chief ore bod> under this type is iurnished by iron Ihe peculiar 
chemical property possessed by this metal of having two oxides 
a ferrous which is lelativcly soluble and a ferric which is insoluble 
leads to its frequent precipitation from bodies of st inding or com 
paratively (juiet waters I erruginous miner ils of all sorts but more 
particularly pyrite and sideiite pass mto solution in the descending 
oxidizing or carbonated surface waters either as ferrous sulphate, 
or as salts of organic acids or ferrous carbonate the last named 
dissolved in an excess of carbonic acid On being exposed to the 
atmosphere when the solutions come to rest or to the breaking up of 
organic acids or to alk ilme reagents or sometimes to fresh water 
algae the hydrated sesquioxide zEe^Oj 3H2O is piecipitated as the 
familiir beds of bog ore The ore usually forms earthy aggregates 
or crusts and cakes but mav ilso as in the interesting case of the 
Swedish lake deposits yield small concretions Bog 01 es are not 
V cry rich m iron and are apt to have much sand and clay intermingled 
If subsequently buried under later sediments they may become 
dehydrated and changed to red hematite as in the cast of some of 
the Clinton iron ores of the eastern United States These widely 
extended beds in the lower strata of the Upper Silurian are often 
cxihtic red hematites consisting of concentric shells of iron oxide and 

^ \ H Barlow “ On the Sudbury^ Deposits '* Geol Survey of 
Canada inn Rept vol xiv , part HAP Coleman Ann Report 
of the Ontario Bureau of Mines vol xiv part iiu (1905) 
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chalcedonic silica, deposited around grains of sand The most 
Extensive of all ore-beds of this type and the mainstay of the German 
and Belgian smelting industry are the luiassic ores iocall> called 
minctte of Luxemburg and the neigliDouring territories Ihree 
pnncipal and several subordmate beds aie distinguished, which 
turnish a product ranging from 30 to 40 ”0 iron and between i and 
2 % of phobphonc oxide (PaOo) 1 hey are generally believed to have 
been deposited on the bottoms of embayments of the Jurassic sea 
I he iron was furnished by the drainage of the land and was preci 
pitated according to Van Werweke as silicalt carbonate, sulphide, 
and as several foims of oxide More than two billions of tons 
aie believed to be available Very similar deposits occur in the 
Cleveland district England in the Middle Lias 

In the presence of much organic matter which creates reducing 
conditions concretions and even beds of spathic ore or black band 
may result and afford the ores of this type extensivclv utilized in the 
Scottish iron industry and formerly of some importance in the 
eastern United States 

The brown hematites often have moic or less manganese and 
manganese ores themselves may result by closely related reactions 
since manganese is very similar to iron in its chemical properties 
Aluminium is yielded by deposits of b luxite the liydratccf oxide 
which in the stites of Ceorgii and Alabama of the United States 
arc the result of surface precipit itions In the depths it is believed 
that pyritoiis shales exist Ihe oxidation of the pyrite supplies 
sulphunc acid which takes into solution the alumina of the sh<Ues 
Rising to the surface ilong a maiked scries of faults the iluminium 
siilph ite meets calcium carbonate in an overlying limestone and the 
aluminium hydrate is precipitated as concretions it the vents of the 
sptings 

Of scientific im|X)r(ancc but os y( t not of commercial value are 
the siliceous sinters depositctl iiround the vents of hot spiings 
which yield ippiteiable imounts of both the precious aid the base 
metals Wlnlc surface precipit itions in every particulir, the> ire 
\ct chiefiy imjxirtant in easting light on the processes of vein 
loimation in the dejiths 

Non metallic mincrils which aie dejic^ited liom solution on the 
siiiface ol the caith are the silines, rock salt, idatcd {xilasoium 
silts gy])sum and the raiei nitrates Iht alkaline clilondes and 
Mpsum art derived, m ncirly ill casi s from impounded bodies of 
s( i watci which exjxDscd to evijioiation with or without con tant 
lenewil fin illy vield bcels ol rock salt and iclated mincrils Sh illow 
estuaries cut ott from the sea, it miy be by the sudden rising of a 
bar during a heavy stoim 01 biincs impounded in deep bays with 
1 shallow coruicxion is in the bii thioiy of Oehsemus, haM 
given rise to the grt it stores of tlusc mineials which are so ex 
t( nsivcly mmcxl TIk potassium compoun U have onlv been found 
as yet in laige quiiitities in the Stissiurt region of Germany, end 
seem to b( due to the fict tint in this locality thv. mother liquors 
ot the rock salt deposits failed to escape, and were evaporated to 
dryness The nitrites are chiefly obt lined in northein Chile and 
ire the result of the reaction of nitiogenous 01 game matter upon 
ilkdmc minerals and under conditions wiu rc there is enough but 
not loo much w iter 

\nother vciy impoitint mintral found in surface deposits formed 
fiom solution is asphalt It has happened m \anous parts ol the 
woild but especially in the island of Innidid, m the Caribbean 
Sea that petroleum with an asjihall bise has reached the surface, 
has evipoiated, and has become oxidi/ed so as to leave a residuum 
of asphalt smtible for street paving or othei purposes So called 
pitch lakes aic lilorded which may be of great commercial value 

Again, if large sheets, crusts, stalactites and st ilagmites are 
deposited from calcareous water by the escape of the solvent 
carbonic acid be lutiful ornamental stones irc afforded, generally 
known as Mexican onyx 

B Impregnation's in Opeyt textured Roc f 's — In a number of instances 
m various pirts of the world naturally open textured rocks have 
been discovered so richly impregnated with the met Uliferous 
minerals as to be ores The enriching minerals have been intro 
duced in solution and the solvent has found its w ly through the 
rock because of its n ilural character and not laecause geological 
movements have opened it Porous sandstones are one of the 
most common cases De|X)sits of silver ores liave been extensively 
minexl at St Croorge in southern Utah, consisting of films of aigenlitc 
and cerargyrite which have been precipitated iqxm fossil leaves, 
sticks, and m the sandstone itself Over wide areas in the northern 
United Stitcs, copper m various miner Us has been discovered in 
sandstones of Permian or Inassic age At Silver Cliff, Colorado, 
silver ores have impregnated a volcanic tuff while at the Boleo 
mines in Lower California tuffs yuld coiqiei ores In at least two 
of the grt at copper mines on Lake Superior the native metal im- 
pregnates a conglomerate, and in a number of others it has enriched 
a cellular basalt, filling the blow holes with shots and pellets In 
the Commern district between Bonn and Aachen sandstones of 
the Tnassic Buntersandstcin contain knots of galena, distributed 
ovti wide areas as impregnations Organic matter is believed to 
have precipitated the galena by a reducing action upon percolating 
solutions of lead 

All these porous rocks have been fed b> solutions which have 
entered along waterways, clearly due to faults or some extensive 


breaks which have provided introductory conduits The solution^ 
have then been tapped off from the mam passages by the poious 
rock Ihey arc, therefore, closely connected with faults 

Non metallic mintials m the form of petroleum and asphalt mav 
also impregnate sedimentary beds or other rocks of open texture 
Many oil wells derive their supplies from lenticular beds of sand 
stone in the imdst of impcivious sliales and others, as those m the 
Mexican fields near lampico, from volcanic tulls Asphalt ma> 
saturate both sandstones and limestones in such iichness as to 
furnish a natural paving material when crushed, heated and laid 
Brines are akso yielded by porous stiata and supiily much of the 
salt of the world 

C Impregnations and lieptacemenU of Naturally Soluble Roeks - 
Ore deposits of great importance apfxar in different regions which 
c in only be interpreted as having been formixl by the replacement 
of somi or all of a rock with the metallic miner ils Ihe most 
common rock to yield m this way is limestone, bei luse of its soluble 
nature, but important cases occur of others coiiqioscd of silicates 
Replace men t implies the pricipitalion of the on and gangue, 
molecule by molecule, in the position of the original minerals but 
wuthout, as in pscudomorplis the necessary rcpioduction of crystal- 
line forms Some waterway must of course introduce the orc- 
bcaring solutions, but it may be slight compared with the great 
size of the icsulting ore bodies Lead and zinc 01 es, often carrying 
some silver, are those most widely distributed, as they were also 
the earliest recognized in dt{X)sils of this character More than 
any other metals Ihcir asset iition with limestone is pronounced 
I he replacements m ly be found near the supply fissure as in the 
great zinc deposits nuir Aachen, or the supply fissures may be 
obscure as at Leadville, Coloiado While ores occur in the lime 
stone, they are often close along its contact with some lelativelv 
impervious stratum, vshieh seems partly to have directed the eir 
eulalions, |>artly to have cheeked or stagnatiil them, while prt 
cipitation look place With the lead ind zint sulphides, pyiiUs 
and chalcopyritc aie commonly associated in gi eater or less degree 
the eop^Kjr increasing locally \11 the sulpliides are exposed to 
oxidation atovc the ground waters anel mining m the upper levels 
has been often diicctid against the caibonite ind sulphate of lead, 
or the mingled carbonate and hydrated silicate of zme 

A non metallic deposit formed by leplicemcnt and of much 
scientific interest is furmshed by sulphur when derived from gypsum, 
as m the Sicilian and other localities of Europe 

l> IhpObils along 4 ntiLltnal Summitiy and in ^^nchnal Troughs — 
When strata ex])eiirnee folding they are viedently strained at the 
bends and, if stilt or brittle like limestone often crack in limited 
fissures, wluch m anticlines ojxn u})vv =iid anel m synchnes downward 
Ihey thus yield joints in relatuely gieat nuinbcis Softer rocks, 
such as shales are moulded by the strims without fractining 
Very gentle folds stem to have yielded such abundance ol ciacks 
in the lead and zinc district of the Upjiei Mississippi Valley as to 
cause the so called gash veins whieh liave been worked for 
many years Ihe ere vices irc not ill vcitieal, but often iiin 
horizontally and aie due to the jiaiting and buckling of individual 
beds Ihe lesultmg ore liodics are chiffly limited to a single great 
stratum, ind are believed to have been formed by the infiltration 
of gileni, blende and pyrite from overlying forniitions 

When strata are stiff mough to buckle uiieler violent folding and 
part so as to produce ojHimigs of a ciescentic cross section which 
afterwards l>ccome filled, theie result tht saddle reefs * so re 
markably illustratei<J in the gold veins of Victona, Aiistrilia, anel m 
pitching anticlines of a much larger character m Nova beotia 
Of far the greitcst importanee of all the ore bodies m troughs 
are the iron ores of the Lake Superior region, now the most pro 
duetive of all the iron mining districts In a seius of sedimentaiy 
formations, generally of Huronian ige and with associated eruptivcs 
there occur strati consisting of i eherty iron carbonate, which were 
probably originally marine deposits akin to glauconite They re^t 
upon relatively impervious rocks, and are often penetrated by 
basaltic dikes The entire sines has been folded, so that the eherty 
esrbonates, shatlend by the strains, hive come to rest in troughs 
ot relatively tight, impervious rocks The descending surface 
watirs have next altered them, have tiken the iron into solution, 
and have rediposiUd it in the troughs as a slightly hydrated reel 
hematiti The silica his usually been precipitated elsewhere 
Ihc most important of the non metillics which occur along 
anticlinal summits are petroleum and natiiril gas, but it is true 
only m a very limited sense that they are introducid in solution 
Ihc general cause of the accumulation is, however, the same as 
that of the metallic minerals, i e that storage cavities arc afforded 
In the most productive oil-fitlds it is the generil ixpenencc to find 
the oil and gas impounded in porous rocks either sandstones or 
limestones, at the crests of anticlines and beneath impervious 
shales which do not shatter or crack with gentle folding 

E D( posits tn Shear /ones — It sometimes happens both m 
maSsivc rocks and m sediments that strains of compression have 
been eased by local crushing along comparatively narrow belts 
without appreciable or measurable displacement of the sides such 
as would be required by a pronounced fault Thi word shear zone 
has become quite widely used in recent years as a descriptive term 
applicable to these cases 
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ihe gold bcaiing reefs of the Iransv x xl present a good illustration 
Beds of conglomerate consibling ehull> of quartz and quaitzite 
]Kl)blfs hive experienced crushing and shattering, and have had 
their natural porosity much enhanced by these aftereffects 
Solutions of gold, coming thiough, have encountered pyrites and 
hi-ve had the gold precipitated upon the pyrites, which is itself 
often broken and granulated In other regions shearing has led to 
sheeting and opening of the rocks by many paiallel cracks but 
ilmost always with such marked displacement that the next type 
most correctly describes them From any point of view the shear- 
zone IS a n itiiral transition to the fault and closely lelateel to it 
r Deposits in I aultii — I his type of ore body was one of the 
earliest established, anel has always figured very prominently in the 
minds of students of the subject since the first systematic formula- 
tions of our knov\lcdge Ihe dislocation of the earth's crust by 
faults has furnished cither clem cut fissure or else lines of closely 
set pirallcl fractures, whose combined displacement has been 
compaiatively gicat Ihe faults go to relatively profound depths 
and they furnish therefore waterways of extended chancier which 
may reach from regions of heat atiel piessurc in depth to regions of 
cold and diminishing pressure above thus from conditions favour- 
able to solution below to conditions favouring precipitation toward 
the surface Faults often occur, morcovei , in conne xiem with 
eriqitive outbreaks, and therefore m circumstances espccnllv 
lavourablc to ore deposition From dl these reasons it is not 
surprising that the true fissure vein ' based on a profound fiult 
has been the ideal of the prospectors searefi in many parts eil the 
woild, and has often been his reward The histone veins of Corn 
Will and of Saxony arc of this type, also the great silver veins of 
Mexico, the gold veins of California the guat silver gold depeisits 
of tilt Comstock lode, and many in South Amenca 

h lulling ofte n leads to great shattering of the country rock 
and msteael of being a clean cut open civity, there results a breeci 
itcfl belt which may then be cemented by infiltrating oie and gangue 
In the midst of this the richer ore occurs as bon iiizcs or chutes, 
which are succeeded by le iner stretches Ihc movement ot the 
walls products the polished suifaees specifically called slieken- 
sides," parallel to which the ore chutes often lun The chinge m 

the ehiracter of the entering solu 

\ d \ tions from time to time gives a 

V A - ' £7 bmded eharaetcr to the deposit, so 
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swell and pmeli, alfoidmg wide ind 
narrejvi places m the resulting oh body They often intersoet each 
oth( r and one may throw or he ive another, leeording to the 
mechanics of faulting as set forth under the article on (iFOioe \ 
While fault fissures have in no wiy filled in later ycais to be 
ipjirceiated by mining geologists yet they do not hold that pre 
dominant place which in the days of more limited expciicncc veas 
thciis On the eontriry, other types such as contact zones, re 
placements and impre giutions an found to be of scarcely inferior 
import iilee Nevertheless the last two, at least, must usually owe 
to the fault fissure the waterway which has brought in the solutions 
A ver) jxculur non rnetdlic deposit found in fault fissuies ind 
imil itmg tlic ordinary veins in all essentials is furnished by the 
asphaltic minerals ollen desenbed is asphaltic coals and known 
in mineralogy as grahamite albertilc uintaite " gil 
sonite cVe Petioleums with asphaltic bases have percolated 
into fault fissures and have there deposileel on cvajxnation and 
oxidation their dissolved burdens The blick coaly mineral 
presents ill the geological lelatums of a fissure vein and is minctl 
like so much ort 

G Volcanic Nfc/a, — A very unusual ore body is furnisheel by 
this type which is only known m a few instances In two mines 
however m ( olorado the Bissick anel the Bull Domingo there 
occur chimneys of elliptical cross section filled with rounded 
boulders and believed with much reason to be the tubes of small 
explosive volcanoes After brief periods of activity they became 
waterwa>s for uprising heated solutions which filled the interstices 
with ore 

t DFPOsiTFO FROM Suspi NsiON — The ores which result 
ns process are all formed upon the surface of the earth and 
\i the action of water Ihe^ arc primarily the result of the 
ring of rocks and of the removal of the loose products thus 
d in the ordinary processes of erosion 

Hacers * — Many useful minerals including some of a metallic 
e haracter are very resistant to the agents of (lecomposition which 
cause the disintegration of the common rocks Thus magnetite is 
a mineral present in a minor capacity in all eruptives and in fairly 
large percentage in many of the basic types It is proof against 
protracted exposure to natural reagents and it is heavy Becoming 
freed by the oismtcgration of the containing rock it is mingled with 


the transported materials of running streams and ^titles vxith 
other heavy mineials wherever the current slackens to a sulhcient 
degree Concentration may thus ensue and beds of black sand 
result If again deposits of loose sand containing more or less 
magnetite are exposed to the surf of the ocean or even to the 
waves of lakes a similar sorting action takes place on the beach 
the magnetite remains behind while the unefertovv removes tin. 
lighter materials Iron sands of cither of these varieties arc usually 
too rich in titanium to be of commercial value but with the magnet 
ite may be gold or platinum in sufficient amount to be of value 

While magnetite is the commonest ot the ores to be found in 
placers gold is the met il which usually gives them value Whtrev er 
systems of drainage have eioded gold-bearing rocks, the gold has 
passed into the streams with the other detnlal matenils and 
even though in very fine Hakes being yet very heavy has sunk to 
the bottom m the slackened water and has theie enriched the gravel 
Ihe gold tends to work its way through the giavels even to the 
bed rock or to some bed of intcrslralified and impervious cla^ 
and there to be rcl itively iich It favours also the insides of bends 
and the heads of quiet reaches When a small tributary stream 
joins a larger one and is both cheeked itself and checks the current 
of the large one the gold as in tlic Klondike tends to settle in 
rel itively great abundance 

Potholes strangely enough or relited rock cavities often fail 
to yield the nuggets apparently bccau c the swirl of the water anil 
grit has ground them to impalpable powdei the pai tides hue 
then been washed tlscwheie 

When the gold bearing gravels aic panned down a small lesidue 
is obtained of all the he ivy minerals in the gravel Mignctile is 
the commonest and givts the teehnic-^l name of blaik sind to 
the concentrate With it however there are almost always fuiind 
garnet ind other less familiar minerals If the stieam valley has 
been hunted over bv sportsmen with shot guns or rifles the lost shot 
and bulk ts arc commonly caught in the pan Fven di imoiids 
have been rirely noted and they may indeed be speei illy sought 
m gravels 

Along sea beaches where great beds of aunfeious ^rivel have 
been ittackcd by the suif concentrated bais carrying nuggets and 
flakes of gold in workable qu vntity hive not intnipu ntly resulted 
Cape Nome Alaska is peihaps the most pioduelue ol all Ihe 
gold in the beach placers is usu illy worn by the constant ittiitioii 
into extiemtly fine paitielcs, ind the Alices oi eolouis aie more 
diffieult to save th in in the case of stieam pi le^is 

In some regions of gold beaiing rocks is in the outh c isteni 
United States the products ol siipeiliciil deeav of neks miy 
remun in situ and be sufficiently ch irgcd with gold to bt w ished 
for the yellow metil Ihey aie dillerent fiom the usual plieei 
depo it aitliough hyiliauhcKed in Ihe sime way Ihcv might le 
properly considered residual dejiusits iindtr the nevt he id 

Auriferous stream grivcls of incicnt and long abindoned systems 
ot dl linage ma\ remain beneath lava flow > oi later sedimeiituv 
accumul itions and be the objects of underground mining J3ot)i 
in Austrilia where they aie called detj) leads md in C iliform • 
where thev irc called buried channels oi deep giavels ' they 
have been for many years the objiets of mining In ( ilitoinia 
the bed rock is usu illy slate or schist and a seiics of Uihnical 
terms have resulted desciiptiye‘iof the rich slieaks The Iv d roelv 
IS called the rim rock, the pA^slreaks which appear on its sides 
bench gravels ind the lowest (!ilie the channel gravel lunnels ire 
often veiy skilfully driven through the nm rock to strike the 
channel gravel and at the same time preserve the pioper slope foi 
drainage and extraction Ihe buried channels in (.alitoriii i ha\f 
proved of much seicntilic interest from the remiins of prelnstuiK 
man skulls mortars and pestles which they have yielded 

Among the non metallic minerals sought from placers pho 
phdtes for fertilizer bold a position of great importance 

B Residual Deposits --As contrasted with the placers whost 
materials are deiived by transport from a distance we sometimes 
find heavy and lesistant minerals once contained in the lock but 
freed by the process of tiecay ind disintegrition Ihe lighter 
loose materials ire washed away diul deposited clsewheie flic 
heavy remain behind in a concentrated condition Iron ores of 
this chancier are known and chromite is set free in the same way 
by the decomposition of serpentine 

In the decay of ferruginous rocks like limestones the iron may be 
changed to the insoluble ferric hydrate blown hematite and remain 
as vcinlets and crusts throughout a mantle of clay The brown 
hematite may be freed by artificial washing and used as an iron ore 

IV Carbon ACFous DFPosirs from Vegetation —Tar the most 
important of the non metallic mineials are those composing the 
coal series They yield entire strata analogous to other sedimentary 
rocks but m most cases from vegetation which has grown in situ 
They are found in all stages from nearly carbonized leaves and 
woody tissue in peat through much more altered materials in 
lignite and bituminous coal to extremes in anthracite and graphite 
The prime necessity for their preservation from decay is furnished 
by water in or near which they must grow, and beneath which they 
must be deposited so that oxidation may be retarded In instances 
they have been heaped together by nvers, especially when at flood 
The method of origin is fully discussed under Coax and under 
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MiNiNt but it may be remarked here that once formed they undergo 
all the foldings faultings and disUiibanceh which have affected the 
sedimentary rocks of other kinds 
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MINERALOGY, the science which dtsi ribcs and classifies the 
diflertnt kinds of mineral matter constituting the m iterialof the 
earth’s crust and of those extra-terrestrial bodies called meteor- 
ites Ihe study of minerals is thus a branch of natural history, 
but one in which lertain of the exact sntrucs find an applica- 
tion The determination of the ( omposition and constitution of 
minerals is ichcmual problem, their optual and other phyn<^al 
properties arc determined according to the prim iplcs of physu s, 
the study of their (rystalline form and structure belongs to 
cr) stallography , their modes of occurreme, origins, associations 
and changes come within the province of geology and petrology, 
while a consideration of the localities at which they are found 
recjuircs some aecjuaintance with gcc^graphy Fiiivilly, there is 
the economic side, dealing with the mining and application of 
useful minerals, the extraction of metals from their ores, \nd 
the uses of minerals for, building, decoration and jewclrv 

In this article we shall treat only of the general characters of 
minerals, their special characters will be found m the articles 
on the individual minerals 

\ftcr a biicf histone il sketch the subject will be treated under 
the following headings 

I Charactcis of Minerals 

1 Morphological C hai ac tei s 

a Crystallini loim 
h Slate of \ggrcgation Structure 

2 Physical Ch iractci s 

a Optical C haiaclers (C olour <!Cc ) 
h Magnetic, Electrical and I he i m il Characters 
c Charactc rs dcpi nding on Cohesion (llardnc s, &r ) 
d Specific Gravity 
e Touch, 1 astc and Smell 

a Chemical Ch iractcrs 

Synthesis of Miner ils 

II Occuircncc and Origin of Miiui iB 

Alteration of Mint rals Pst udomorphs 

HI Nomcnclatuic and Classihcation ot Miner ils 

History — Owing to their numerous applications for useful and 
decorative puiposcs, minerals have attracted the attention of 
mankind fi oin the earliest times 1 he stone and hi onze mijile- 
ments of prehistoric man and many of his personal ornaments 
and charms wcie directly or indirectly of mineral c^rigin Ihe 
oldest existing treatise on minerals is thit written about 315 B c 
by Theophrastus (Trept rd^v hOuw- On Clones, English version 
by John Hill, 174b), of which only a portion is now in 
existence Miner were then classed as metals, stones and 
earths The list live books of Pliny’s Hntoria natiirahs, 
written about ad 77, treat of mitals, ores, stones and gems 
Some of the Ara-bian philosophers dev^oted themselves to the 
study of minerals, and about 1262 Albertus Magnus wrote his 
De miner alihus In the rbth century Georgius Agncola published 
several large volumes, dealing more especially with the mining 
and metallurgy of metalliferous minerals, in which more exact 
descriptions were given of the external c haracters he mentioned 
several trunerals by names {e g blende, fluor, quartz) which are 
now in common use About the same period there appeared 


the systematic treatise on minerals of k C/Csner (1565), and that 
on precious stones b> Anselm Boethius de Boodl (1609) Ihi 
remarkable researihes of Ei isrnus Barthohnus on Iceland-spir 
were published in Kibcj, and J F Henckel’s / yritologta m 1725 
Later came the Sy sterna naturae of C Linnaeus (1735) Although 
the importance of c hemic il properties was recognized bv the 
Swedish chemists — J G Wailerius (1747) and A F Cronstcdl 
(1758)— the external chaiacters ol minerals fc;rmed the basis of 
the mixed systems of cLissificat’on of A C/ Werner (1774) ind of 
other authors, and even as late as the haliiial History SysUm of 
Mineralogy of F Mohs (1820) 

It was not until the end of the 18th and beginning of the 19th 
centurv, when the foundations of i rystallogiaphv were laid bv 
Rom6 de ITsle and R J Hauy, and chemisti) had assumed 
its modern phase, that any real advance was made m scientihe 
mmcralogv'' It was then recognized that chemical composition 
and crystalline form were characters of the hrst importance, 
and that external (natural history) characters were often more 
or less accidental During this period numerous mineral sub- 
stances were analysed bv behecle, Klaproth, Charles Hatchett, 
VaiKjuelin, Kirwan, Berzelius, Rose and othci chemists, and 
many new mineral-spec les and chemical elements discoveied 
After W H Wollaston’s invention of the reflecting goniometer 
in 1809, exact measurements of the crystalline forms of man) 
minerals were made 1 he principles of isomorphism and dimor- 
phism enunciated by E Mitscherlich in 1819 and 1821 respec- 
tively cleared up many difliculties encountered in the definition 
of mineral-spccies About the same time also the discovery by 
E L Malus of the polarization of light gave an impetus to the 
optical eximinalion, by Sir Divid Brewster and others, of 
natural crystals Later, the investigation of rocks m thin 
section under the microscope led to tlie exact determination, 
particuhrlv by A Des Cloizcaux (1867), of the optical constants 
of rock-forming minerals 

Tor a (k tailed account of the history of mineralogy (including 
( rystallognphy) sec F vc)ii Kobtll, Geschuhte der Mtneralogu ion 
/6so~iS()0 (Mimchcn, 180 p J he reecnt history of mineral specie s 
mu be well traced in the six editions of j D Danas System of 
Mineiatogy (1837-1892) 

I —Characters of Minerals 

A distini tion is to be made between essential and non essential 
charactcis Essenlnl characters are those relating to chemical 
1 omposition, c rystalline form, c rvstallo-physical properties and 
specific grivity, these aic identical, 01 vary onlv within certain 
dtlincd limits, m all specimens of the siine mincral-spccics 
Non csscnti d characters — ^lah as colour, lustre , hardness, form 
and stiucture of aggregates — depend largely on the presence 
ot impurities, or on the slate of aggie gation of imperfectly 
formed crystalline individuals In an absolutely pure and 
perfectly developed crystal xll the characters may be said to 
be essential, but such crystals are of exceptional occui rente in 
nature, and certain of the chaiacters are subject to mochfic ation 
under different conditions of growth For example a well- 
formed crystal of haematite (“ specular iron ore ”), with its 
smooth black faces ind brilliant metallic luslie, is stnkinglv 
diflerent in appearance from a piece of m issive haematite ( ‘ red 
iron ore ’ ) which is dull and earthy and bright red in colour, 
the forme r is so hard that it c an only with difFieulty be sc i ate bed 
with a knife, while the latter is quite soft and soils the fingers 
Both specimens will, however, be loimd on malysis to have the 
same chemical composition (Fe20^), the same ciystallinc 
structure (as determined by the optical charactcis under the 
microscope in the case of the massive variet) ), and very nearly 
the same specific giavity (espceuilly if this be determined upon 
finely powdered material, the effect of cavities be ng thus 
eliminated) The essential c harac ters being identic al, the 
differenee between the two specimens lies in the state of aggre- 
gation of the material with “ specular iron ore we have a 
single crystal, while with the “red iron oic ” we are dealing 
with a confused aggregate of minute crystalline individuals, 
which have inteifered with each other’s growth to such an extent 
that no crystvl faces have been developed Such differences do 
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not therefore depend on the nature of the material, but only on 
the conditions v^hich prevailed during its growth (See eg 
Quartz and Calcite ) 

In the following enumeration of the more salient characters 
of minerals it is to be noted that many of the terms used for 
non-esscntial characters arc purely descriptive and have no 
exact definition, on the other hand, essential characters can be 
expressed numerically and are therefore |)erfectly definite 

1 Morphological Characters 

a Crystalline horm — Ihis most important character of 
minerals can, of course, be determined only when the matenal 
available is in the form of crystals (t e crystallized), which is 
not always the case Massive aggregates of < rystallinc material 
are of much more frequent occurrence, when small fragments 
or thin sections of such material are transparent, the crystalline 
symmetry may be det( rmined, within certain limits, by the help 
of the optical characters (see below) External crystalline form 
must not, however, be considered alone apart from all other 
characters, for crystals of substances quite different chemically, 
e g silver iodide, zini oxide and zinc sulphide, are sometimes 
almost identical in crystalline form, further, in groups of iso- 
morphousJy related miner ils the degree of symmetry will usually 
be the same and the cuigles vary only slightly, and unless the 
crystals are perfectly developed and suitable for exad gonio- 
metric measurement no crystallographic distinction can be 
made between two such species 

All the SIX systems of crystals and most of the thirty-two 
sv mmetry-< lasses are represented amongst minerals (see Crystai - 
iocraphy) Crystals of the same mineral species may differ 
very widely in general form or habit, e g crystals of calcite (^v) 
may be rhombohcdril, prismatic, scalcnohedral or tabular in 
habit Other descriptive terms of the habit of crystals are 
pyramidal, adcular or necdle-shapi d (from the Lat actcula, a 
needle), capillary or hair-hke (from the Lat capilluSy hair), &( , 
and these peculiarities of habit may sometimes be character- 
istic of certain minerals Sometimes also there are c haracteristic 
kinds of groupings of crystals thus parallel, divergent or 
radiating (e g scolecite), rosette -shaped (e g haematite — 
pAsenroben), rctu ulated (e g rutile), or matted The faces of 
natural crystals may be smooth, rough, striated, curved or 
drusy,^ t e studded with small crystal faces and angles 

b State of Aggregation Structure — Ac cording to the par- 
ticular state of aggregation of a number of imperfectly developed 
crystals, which have grown together, various kinds of structure 
may be presented even by the same mineral species I he 
descriptive terms applied to these structures are almost self- 
explanatory thus the structure may be granular {e g marble), 
fibrous (asbestos), radio-fibrous or stellateci (wavellite), columnar 
(beryl), laminar or lamellar (talc), bladeci (cyanite), &r , ac- 
cordmg to the relative shape and sizes of the individual c rystals 
composing the aggregate When the constituent crystals are 
invisible to the unaided e>e the material is desc ribed as compact, 
incoherent aggregates are powdery or eirthy Minerals which 
are really amorphous, i e without any crystalline structure, are 
comparatively few in number (eg opal), many which are 
apparently amorphous are really microcryslallme (e g turquoise) 

I he term massive is often used loosely for a crystalline mineral 
not showmg crystal faces Crystal-aggregates often assume 
more or less accidental and imitative external forms to which the 
following descriptive terms are applied dendritic or arborescent 
(eg copper, pyrolusite), mossy (copper), leafy (gold), wiry or 
filiform (silver), capillary (millerite), coralloidal (aragonite), 
globular (aragonite, with concentric structure, wavellite, widi 
radiated structure), mamillary or with breast like protuberances 
(^senic), nodular (malachite), warty (menilite), botryoidal or 
reJfemblmg a bunch of grapes (from /Sorpv?, a bunch of grapes) 
(dolomite), reniform or kidney-shaped (menilite), amygdaloidal 
or almond-shaped (agate), stake title (calcite, chalcedony), &c 

' This IS from a German word druse^ onginally meaning ‘ brush " 
and applied by miners to hollow stones, lined with minute pro- 
jecting crystals 


2 Physical Characters 

a Optical Characters — The action of crystallized matter on 
transmitted light is a character of the highest importance m 
mineralogy Even when the substance is opaque in large masses. 
It may be sufficiently transparent when m small splinters or m 
thin sections for the determination of the optical characters 
The refractive indues, strength of the double refraction, optic 
axial angle, extinction angles on certain faces, &c , are characters 
( apable of c xact measurement and numerical expression, and are 
constant for cac h mmeral-species (See Crystallography ) 

In their “ diaphaneity,” or degree of transparency, minerals 
differ very widely even in the same species Some, sue h as metals 
and most metallic sulphides are always opaque, while others 
may vary in different specimens from perfect transparency to 
perfect opacity (in the latter case, however, minute fragments 
will, as a rule, still be transparent) A gooci example of this is 
afforded by the varieties of cjuart? rock-crystal is water-clear, 
chalcedony is translucent, and jasper opaque 

The colour ” of minerals is the character which first arrests 
attention, but being a character which may vary almost in- 
definitely m one and the same kind of mineral, it affords a typu al 
example of a nun-essential character Thus, fluor-spar and 
quartz, when in well-formed and chemically pure crystals, are 
quite colourless and transparent, but it would be easy to tollci t 
a senes of each of these minerals in whu h almost every shade of 
colour is represented Crystals of fluor-spar of an emerald green, 
purple, golden yellow, bright pink or other colour are at first 
sight very different in appearance, and >et the difference is due 
solely to the presence of traces of colouring matters so small in 
amount that their exact nature is difficult or impossible to 
determine The value of diamond, corundum and other gem- 
stones depends largely on these accidental differences in colour 
Such substances, which are essentially c^oloiirless and owe their 
colour to the presence of colouring matter as an impurity, arc 
said to be “ allochromatic ” any c ilour they ma> possess is non- 
csscntial In some other substani es, known as “ idiochiomatu , ’ 
the colour is a definite and essential character, for example, the 
vellow colour of gold, the red of cinnabar &c , but even here, 
owing to differences in the state of aggregation and the presence 
of various impurities, there mav be wide variations in colour 
Colour IS thus a c h iractcr ot little detcrminatn e value, cspec lally 
in minerals whic h arc alloehromitjc, but it is sometimes a useful 
guide when taken in conjunction with other characters An 
elaborate list of colour-names for descriptive use was driwn up 
by A G Werner in 1774 

An important cliaraeter of transparent crystals is that of 
unequal absorption in different directions, so that light will, as 
a rule, be differently coloured according to the direction m which 
it Ins travelled through the crystal this is known as dichroism 
or piece hroism (see ( r\&tallocraphy) Certain minerals (eg 
zircon, almandine and those containing cerium) when examined 
with a spectroscope by transmitted light exhibit characteristic 
absorption spectra 

The colours of minerals may also be due to the interference 
of rays of white light at the surfaces of thin crevices or 
minute inclusions, either tabular or fibrous in form, in the 
mineral, for example, the play of colours of opal, the 
change of colours of labradorite, the bands of rainbow colours 
(NewtonS rpgs) seen along cleavage cracks and irregular in- 
ternal fractures (eg m quartz), the iridescent tarnish due 
to a superficial film of a decomposition product (e g “ peacock 
copper ore ”), or the bluish opalescence of moon-stone and 
cat's-eye 

Ihe true colour of a mineral is best revealed by its “ streak,” 
le the colour of its powder This is obtained by scratching 
the mineral, or by crushing a fragment of it on a sheet of white 
paper, or rubbing it upon unglazed porcelain The streak of 
allochromatic mmerals is white, while that of idiochromatic 
minerals is coloured and is often of determinative value Ores 
of iron may, for example, generally be distinguished by their 
streaks that of magnetite being black, haematite, blood-red, 
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limonite, yellow , and chaly bite, w Kite 1 he t>treak of a miner il 

may be either j>hming (e g argentite) or dull 
Another character depending on light ii> that of lustre, which 
IS often very characteristic in certain minerals, though it may 
be considerably modified by the state of aggregition For 
example, the usual adamantine lustre of diamond is not exhibited 
by the compact aggregate known as carbonado, while earthy 
masses of any rnmeral will be devoid of lustre Descriptive 
terms applied to the kinds of lustre are metallic (e g pyrites), 
adamantme (diamond), vitreous (cjuart?), resinous (pyromor- 
phite), greasy (elaeolite), waxy (chalcedony), pearly (talc, 
hculandite and other minerals with a perfect cleavage), silkv 
(satin-spar), 6:c The degrees of intensity of lustre are ciescribcd 
as splendent, shining, glistening, glimmering and dull, and 
depend usually on the smoothness of the crystal-faces 

The phenomena of phosphorescence (q v ), fluorescence (qv) 
and radio-activity (qv) are strikingly exhibited by some 
minerals (See Fluor-spar, Diamond, &c ) 
b Magnetic, Electrical and Thermal Characters Ihese, as far 
as related to crystalline form, are discussed under erv stallcjigraphy 
{qv) Magnetite (“lode-stone ’) is the only mineral which is 
strongly magnetic with polarity , a few others, such as pyrrhotite 
and native platinum, possess this character to a muc h less degree 
Many minerals arc, however, attracted by the pole of a strong 
dec tro-magnet, while a few (diamagnetic) are repelled 
Most minerals with a metallic lustre are good conductors of 
heat and electiicity, others are bad conductors For example, 
graphite is a good conduc tor, while diamond is a bad conductor 
Non-conductors of electricity become electrified by friction, some 
positively {e g quartz and topaz) others negatively (e g sulphur 
and amber) ihe length of time during which different 
gem-stones retain their c barge of frictional electricity was made 
use of by R J Hauy as a determimitive character For the 
pyro-electncal and thermo-electrical characters of crystals 
see Crystai LOGRAPiiY Some minerals — for example, salt, 
sylvite and blende -arc highly diathcrmanous, i e transparent 
lor heat-ravs 

The specific heat and melting point of minerals are essential 
characters capable of exact measurement and numerical expres- 
sion but they arc not often made use of Different minerals 
differ widely in their “ fusibility ” the following scale ut fusi- 
bility was proposed by F von Kobell — 

1 Stibnite (525° C ) 5 Orthocl isc (1175^0) 

2 Nalrolitc (905° C ) 6 Bronzitc (t 300^^0) 

3 Alinandinc (1265° C) 7 Quartz (1430^0) 

4 Actinolitc (1290“ C ) 

The melting points given above in parentheses were determined 
by J Joly Stibmtc readilv fuses to a globule in a c andle flame, 
while quartz is infusible even on the thinnest edges before the 
ordinary blowpipe 

c Characters depending on Cohebion — Some minerals (eg a 
sheet of mica) are highly clastic, springing back to their original 
shape after being bent Others {e g talc) may be readily bent 
but do not return to their original form when released, these 
are said to be pliable or flexible Sectile minerals (e g chlorar- 
gyrite) may be cut with a knife without being fractured related 
cifiaracters are malleability (eg argentite) and ductility (eg 
silver) The tenacity, or degree of frangibility of different 
minerals vanes widely they may be brittle, tough, soft or 
friable The fractured surface produced when a mineral is 
broken is called the “ fracture,” and the kind of fracture is often 
of determinative value, descriptive terms are conchoidal (^e g 
quartz, which may often be recognized by its glassy conchoidal 
fracture), sub-conchoidal, uneven, even splintery (eg jade), 
hackly or with short sharp points (e g copper), &c 
In many cases when a crystallized mineral is broken it 
separates in certain definite directions along plane surfaces 
This property of cleavage ” (see Crystallography) is an 
important essential character of minerals, and one which is 
often of considerable assistance in their recognition For 
example, calcite, with its three directions of perfect cleavage 
parallel to the faces of a rhombohedron, may always be readilv 


distinguished from aragonite or quartz, or again, the perfect 
cubical cleavage of galena renders this miner il always easy ol 
recognition 

“Hardness,’ or the resistance which a substuuc offers to 
being scratched by a hard( r body, is an important c haracter of 
minerals and being a test readily applied it is fre(|uently made 
use of It must, however, be remembered that the hardness of 
an incoherent or earthy aggregate of small crystals will be very 
different from that of a single crvstal \ comparative scale 
of hardness” was devised by h Mohs in 1820 for the purpose 
of giving a numerical sLitement of the hvidness of minerals 
Mohs's Scale of Hardness 

1 Talc 6 Urthoclasc 

2 Gypsum 7 Quaitz 

3 Calcitc b lopaz 

4 Fluor spar 9 C orumluin 

5 Apatite 10 Diamond 

These minerals, arbitrarily selected for stand uds, \re suc- 
cessively harder from tilc the softest, to eliamcnd the hardest 
of all minerals a piece of talc is readily scratched bv gypsum, 
and so on throughout the scale A mineral which is e ipablc of 
scratching calcite and itself be as easily scratched by fluor-spar 
IS said to have a hardness of 3 J Some care is required to av oid 
error in the determination of hardness it is best to select a 
smooth crystal-face, cleavage-surface or fracture on which to 
mb a sharp corner of the scratching mineral, the powder should 
be wiped off and the surface examined with a lens to see if a 
scratch has really been produced or only powder rubbed off the 
corner of the mineral with which the scratching was attempted 
With a little prac tu e a fair idea of the hardness of a mincial may 
be obtained with the use of a knife or file, w^hich will scratch all 
minerals with a hardness of 6 or less Ihus iron-pyrites(H —6}) 
and coppcr-pvntes (H - 3I), apatite (H - 5) \nd beryl 
(H ^ 7J), or gem-stones and their paste imitations may be 
readily distinguished by this test laic ^nd gypsum c in be 
readilv scratched with the finger nail 

Planes eff parting, etching figures, pressure- and pcrcussion- 
figures are sometimes characters of importance in describing and 
distinguishing mmenls (Set Crystal! cjc'kvphv ) 

d Specific —Ihe density or specific gravity of 

minerals is an essential chiracter of considerable determin itive 
\ due In minerals of constant composition it Ins a definite 
value, but m isomorphous groups it varies with the c omposition 
It also, of course, varies with the puritv of the mcterial It is 
a character which has the adv'intage of numerical expression 
minerals range m specific gravity from i or for copalite to 22 84 
for indium The exact determin ition of the specific gravity 
of miner ds is therefore a matter of some impoitancc Ihree 
methods are in common use, viz hydrostatic weighing, the 
pycnometer, and the use of heavy liquids The first two 
methods art only applicable when a wcighable amount of pure 
material c an be selcc ted or picked out , this is, however, generally 
a labonous operation, since impunties are often present and 
usually several species of minerals are c losely associated, and in 
selecting material it is often necessary to determine some other 
character to make certain that only one kind is being selected 
For exact determinations the pycnometer method is usually to be 
recommended, using for matenal the pure fragments which have 
been selected for quantitative chemical analysis With a single 
pure crystal or a fac eted gem-stone the method of h> drostatic 
weighing is usually applicable providing the steme is not too 
small The most ready method, however, is that afforded by the 
use of a heavy liquid, and the most convenient liquid for this 
purpose is methylene iodide This is a clear, mobile liquid with 
a specific gravity of 3 33, and by the addition of benzene, drop 
by drop, the specific gravity may be reduced to any desired 
amount With such a liquid the spec ific gravity of the minutest 
fragment, the purity of which has previously been scrutinized 
under the microscope, may be rapidly determined The liquid 
IS diluted with benzene until the fragment just remains suspended, 
neither floating nor sinking , the specific gravity of the fragment 
wall then be the same as that of the liquid, and the latter may 
be determined by hydrostatic weighing or, more conveniently, by 
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means of indicators Small recognizable crystals of the follow mg 
minerals md\ be kept at hand as a set ot indicators g>psum 
(sp gr 2 32), colcmanite (2 42), orthodasc (2 ^6) quartz (2 65), 
caldtc (2 72) aragonite (293), rubellite (302) apatite (320), 
dioptase (3 32), &c With a senes of tubes containing mix- 
tures of mcthvkne iodide and benzene of different densities 
and suitable indicators, specific gravities may be rapidly and ac- 
curately deterinincd Values intermediate l>etween those of the 
indicators miv be estimated by a diffusion column of the liquid, 
or b\ njlinij: the rate at which the benzene evaporates and the 
specific gravity of the liquid increases For use with minerals 
of specil ( ^rivitc greater than 33 various other heavy liquids 
have been suggested, the best lieing thallium silver nitrate 
( 11 \g(NO<^)^) which melts it 75*^ C to a clear liquid with a 
density of 48, and is inisrihle with water 

e Touch, Ta^te and Smell —In the ^ action on the senses of 
touch, taste and smell a few minerals possess distinctive char- 
acters Talc is unctuous or soapy to the touch, tnpohte and 
trachyte are respectively meagre and harsh Some porous 
minerals (eg cla>s and h^drophanc) adhere to the tongue 
Gem-stones in ly often be distinguished from their glass imitation 
by the fact that thev feel colder, since they aie better conductors 
of heat Bitumen md davs, when moistened, have a ch iracter- 
istR smell , p\ rites and some other sulphides when rubbed emit 
a sulphurous odour Minerals which arc soluble m water have 
taste e ^ saline (^alt) alkaline (natron), bitter (epsomite), 
astrini^ent (ehahanlhite), &.c 

3 Chemical Characters 

(hemual composition is the most important character of 
minerals, and on it all modern systems of classification arc based 
A mineial-spccies cinnot, however, be defined by chemical 
composition alone, since many instances arc known m which the 
same chemical element or compound is dimorphous or poly- 
morphous (sec ( rvstahocrapiiy) Thus both the minerals 
diamond and graphite consist of the element carbon, both 
calcite and arigonite consist of calcium carbonate, and rutile, 
anatase and brcxikite consist of titanium dioxide In such 
cases a knowledge of some other essentiil character, preferably 
the crystalline form, is necessary, before the mineral can be 
determined 

All the kne^wn chemical elements have been found in minerals, 
and of mam of them minerals are the only source On the 
other hand, nitrogen, which is frequently present in organic 
substances, is rare in minerals, carbon has a wide distribution 
in mineral carbonates It is estimated that the minerals of the 
earth s crust consist of about 47% by weight of oxygen, 27 of 
silicon and 8 of aluminium, silicates, and especially alumino- 
sihc ites, therefore predominate, these being the more important 
roc k-forming minerals 

I he chemical composition of minerals is determined liy the 
ordinar) methods of analytical chemistry Since, howTver, 
miner iK of different kinds usually oec ur intimately associated, 
it IS often a matter of some difficulty to select a sufficiency of 
pure mate nil for analysis For this reason the exact composi- 
tion and the empirical formulae of several minerals, particularly 
amongst the silicates, still remain doubtful Ihcre are even 
cases on record in which the chemical composition and the 
crystalline form ha\e been determined on different materials 
in the belief that they were the same Whenever possible, 
therefore, the chemic il analysis should be made on small pure 
crystals which have been previously determined c rystallographi- 
cally kor the c|ualitativo chemical examination of minerals, 
when onlv a small amount of material is available, the methods 
of blowpipe inalvsis and mic roc hemical analysis are often con- 
venient (See G J Brush, Manual of Determinative Mineralogy, 
fe^h ed , by S L Penfield, New York, 1903, H Behrens, 
vfihnml of Microchemical Analysts, London, 1894 ) 

The principle of isomorphism (see CRVbTALLOGRAPHv) is of 
the highest importance in mineralogy, and on it the classification 
of minerals largely depends In some minerals (eg quartz) 
isomorphous or vicarious replacement is not known to occur. 


but m the majority of minerals one or other of the predomin iting 
elements (generally the base, rarely that of the acid radule) 
may be isomorphously replaced by equivalent amounts of other 
chemically related elements In some isomorphous groups of 
minerals replacement takes place to only a limited extent, and 
the element which is partly replaced always predominates while 
in other groups the replacement may be indefinite in extent, and 
between the ends of the series the different members may varv 
indefinitely m composition, with no sharp demarcation between 
species Thus in the group of rhombohedral carbonates the 
different species are usually sharply defined In well-formed 
crystals of calcitc the calcium is replaced by only small amounts 
of magnesium, iron, lead Ac , in chalybite, however, iron is 
often more largely replaced by calc lum, magnesium, manganese, 
Ac , and the “ lirown spars ’ arc not always readily distin- 
guishable In the dimorphous group of orthorhombic carbonates 
isomorphous replacement is less frequent, and the different 
species (aragonite, ccrussite, Ac ) are cjuite sharply defined In 
other groups of minerals, particularly amongst the silicates, 
isomorphous replacement of the basic elements is so general 
that the several members of the series vary almost indefinitely 
in chemical composition, and will scarcely be the same for anv 
two specimens, though it may be reduced to the same type of 
formula For example the formula of all varieties of garnet mav 
be expressed generally as R''3R'"^(bi04)3, where R" =- ( a, Mg, Ft 
Mn, and R'" - Al, be, Mn, Cr, li Tourmaline affords another 
good example In the plagioc lase feldspars (see Piaciociasf) 
we have an example of the isomorphous mixing of two end- 
members, albitc (NaAlbigOJ and anorthite (CaAl^i^SiO^) ) in all 
propoitions and with no sharp line between the several sub- 
species In some other similar cases the end-members of the 
senes are purely hypothetic al eg in the scapohte group 
(mixtures of ( a^AljjSi^jOo , and Na4Al3Si,^024Cl) and in the micas 
and chlorites In such instances, where the formulae of the two 
end-members differ in type, “mass effect’’ may have some 
influence on the isomorphism 

In addition to isomorphous series, there are amongst minerals 
several instances of double salts, which contain the same con- 
stituents as the members of isomorphous series eg dolomite 
(qv) and barytocak ite (qv) 

The manner in which water enters into the composition of 
miner ils is often diflicult to determine In some cases, in 
the zeolites (q v ), it is readily expelled at i low temperature 
even at the ordinary temperature over sulphune acid, and mav 
be reabsorbed from a moist atmosphere or replaced by some 
other substances it is then regirded as “ water of crysUlliza- 
tion ” In other cases, when expelled only at a higher tempera- 
ture, it is to be regal dec! as “ water of constitution, forming 
cither a basic salt (e g malachite, Cu(OH)4C O3) or an acid salt 
(eg dioptase, H/iibiO,, and mica, qv) When present as 
hydroxyl it is often isomorphously replaced by fluorine (eg 
topaz, [A1(F,0H)]4 Si 04) Sometimes the water is partly water 
of crystallization and partly water of constitution 

As to the actual c hemic alconstitution of minerals the little that 
is at present know n is mainly speculative Dimorphous minerals, 
which have the same empirical formula may be expected to 
differ m constitution, and experiments have been made, for 
example on pyrites and marcasite, with the object of discovering 
a difference, but the conclusions of various investigators are not 
in agreement More promising results have been obtained (by 
F W Clarke and others) by the action of various reagents on 
silicates, particularly on the more readily decomposed zeolites, 
and several substitution-derivatives have been prepared 

Synthesis of Minerals — I he production of minerals by artificial 
means is a branch of chemical mineralogy which has been 
pursued with considerable success, especially by French chemists 
Most minerals have bec2ii obtained artificially in a crystallized 
condition, and many related compounds, not as yet found in 
nature, have also been prepared Crystals of artificially pre- 
pared minerals, though usually quite small m size, possess all the 
essential characters of natural crystals, differing from these 
only in origin Ihe following are the principles of some of the 
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methods which have been used simple sublimation (e g arseno- 
lite)j interaction of gases (eg haematite, from steam and ferric 
chloride, cassitente, from steam and stannic chloride or fluoride), 
action of gases on liquids and solids , slow cooling of fused masses, 
either with or without the presence of agents miner alt sateur^ 
(e g minerals in furnace slags), from aqueous solution sometimes 
at a high temperature and under pressure (e g quartz), electro- 
lysis, or even by subjecting dry amorphous material to enormous 
pressure The chemical reactions by which various minerals 
have been obtained are often of c onsiderablc help in speculating 
as to their mode of origin in nature, though it must be born in 
mind that the same mineral may have l^een formed, both 
naturally and artificially, by more methods than one In this 
direction important results have been obtained experimental!) 
by J H van’t Hoff and his pupils on the formation of oceanic 
salt deposits, and by J H L Vogt with slags Many minerals 
used as gem-stones have been prepared artificially, e g, diamond 
and ruby (see Gfms Artifictal) 

II —-Occurrence and Origin of Minerals 

While some minerals arc of rare and sporadic occurrence in 
rock-cavities and mincral-vems, others are widely distributed 
as important constituents of rocks The same mineral species 
may have several distinct modes of occiiiience and origin, and 
be associated with different minerals in each case, facts which 
are well illustrated by quartz (qv) 

Minerals of Igneous Rocks — The rock-forming minerals of 
primary origin m igneous rocks have crystallized out from the 
magma, or fused silic ate-mass, which on consolidation gave rise to 
the rock-mass Magmas sometimes contain i c onsujerahle 
amount of water and are then m a state of aqueo igneous fusion, 
rather than of dry fusion in such cases very coarsely crystalline 
locks (pegmatites) often result, and under these conditions 
minerals of many kinds are formed as well-developed crystals 
Those minerals which vre present in large amount in igneous 
rocks are distinguished as essential constituents, since it is on 
these that the classification of igneous rocks is largely based 
the most important arc qu art/, feldspars, pyroxenes, amphiboles, 
micas and olivines Feldspars of different composition are 
present in almost all kinds of igneous rocks, while quartz and 
olivine are characteristic of acid (e g granite, rhyolite) and basic 
(eg basalt, peridotite) rocks respectively When the magma 
( ontains alkalies in relatively large amount the “ feldsp ithoid 
minerals, nephcline and leucite, are formed (eg in nepheline- 
syenite, leucite-basalt, &:c ) Other minerals occurring as pri- 
mary constituents, but only in small amounts, are distinguished 
as accessory, thus small crystals of magnetite, apatite, zircon, 
&c , are of frequent occurrence disscminati d in igneous rocks 
(see PROLOG y) Sometimes these accessory constituents are 
concentrated by magmatic differentiation, important ore- 
deposits sometimes resulting in this manner (e g of chromite, or 
nickcl-beanng pyrrhotite) The alteration of igneous rocks bv 
weathering and other processes results in the alteration of some 
or all of the primary minerals with the production of others, 
which are spoken of as secondary minerals thus feldspars are 
often partly or wholly altered to kaolin, olivine to serpentine, 
p) roxene and mica to epidote, chlorite, &( 

Minerals are also formed by the vapours given off by igneous 
magmas The gases emitted by volcanoes and solfataras may 
deposit directly by sublimation, or by their chemical interaction, 
such minerals as sulphur, sal-ammoniac, haematite, which occur, 
for instance, as incrustations on Vcsuvian lava the bone acid 
of the Tuscan lagoons has also onginated in this way The 
effects produced b) the exhalations of deep-seated magmas are 
more complex m character, since the vapours, being more 
confined, have more opportunity of acting chemicallv not only 
on the surrounding rocks but also on the igneous rock-mass 
Itself before its final consolidation A good example of the 
pneumatolytic ** action produced by the vapours from a mass 
of granitic magma is afforded by veins of tin-ore, in which the 
ore (cassitente) is associated with minerals containing boron 
and fluorine, such as topaz, tourmaline, lepidolite, fluor-apatite 


and fluor-spar The production of such minerals may be 
accounted for by assuming the presence of stannic fluoride in 
the vapours, which by reacting on water vapour would deposit 
cassitente with the liberation of hydrofluonc acid, and this 
would again react on other minerals ihe topaz and tourmaline 
crystals often found in the cavities of granites and pegmatites 
have doubtless been formed in this manner In a similar wa) 
the exhalations of basic magmas have giv en rise to chlor-apatite 
with associated sphene and ilmemte, as, for example, in the 
extensive apatite veins in connexion with gabbro in southern 
IsorvvaN 

Minerals of Metamorphic Rocks — By the baking action of a 
I deep-seated igneous mass on the surrounding rocks or on 
included rock-fragments, various new minerals are developed 
By this process of thermal or contact-metamorphism well- 
crvstallized examples of many minerals have often been formed , 
e g m calcareous rocks (limestones), especially those containing 
some magnesia and silica, vesuvianite, garnet, diopside, tremolite, 
wollastonite, &.c , are developed , m argillac eous rocks (slates), 
chiastolite and staurolite are characteristic products, and in 
arenaceous rocks (sandstones), cordierite and sillimanite often 
result The effects of pressure (dynamo-metamorphism) on 
roc ks of various kinds, especially those of igneous origin, also 
result in the production of new minerals e g pyroxene is trans- 
formed to amphibole, orthoclasc to muscovite, plagioclase to 
zoisite, olivine to tremolite, &c In gneisses and crystalline 
schists, quartz, feldspar, mica, talc, amphibole, &c arc important 
constituents 

MtneraU of Sedimentary Rocks — By the weathering and 
disintegration of igneous and metamorphic rocks the various 
minerals set free and the products of decomposition of others 
supply the material of sedimentary rocks, thus sandstones 
consist largely of quartz shales of kaolin and other clay minerals 
Those minerals (e g gem-stones and gold) which resist the action 
of weathering processes are found as watei-worn pebbles and 
grains m dctntal deposits Other sedimentary rocks consist of 
minerals deposited from solution either by chemical or organic 
agencies, from sea-water, lakes or springs eg the calcite of 
limestones, deposits of bog-iron-orc (limonite), gypsum, rock- 
salt, &.C 

Minerals Segregated in Veins and Rock-caviUes — Water per- 
colating through rock-masses takes up mincial matter in 
solution, and the solutions so formed may further react on the 
mineials composing the rocks Such solutions will deposit some 
of their dissolved material in rock-cavilies \sith the production 
of various minerals For instanc e, the amygdaloidal cavities of 
basic volcanic roc ks (e g basalt, melaphyre), espec lally when the 
rocks are somewhat weatherecl, are frequently partly or com- 
pletely filled with agate or beautifully crystallized zeolites, 
cal ite, &c The crevices and joint planes of limestone become 
in this wav coated with crystals of calcite, and those of siliceous 
roc ks w ith quartz, giving rise to the abundantly occurring quartz- 
veins In sedimentary rocks, pyrites, flint and other minerals 
become segregated round a nucleus of orgimc matter The 
beautiful crvstal-lined crevices in the crystalline rocks of the 
Alps have much the same origin, and so have the various t^pes 
of ore-dcposits, me luding metalliferous veins or lodes In the 
latter cases however, the solutions are no doubt sometimes of 
deep-seated origin and often connee ted with igneous and meta- 
morphic processes Metalliferous veins are storehouses of 
crystallized minerals of almost every kind, some being the ores 
themselves and others such as quartz, calcite, barytes, fluor- 
spar being gt ngiie minerals By the weathering of the metallic 
minerals of mmeral-vcms numerous other finel> crystallized 
minerals result for example, in the upper oxidized portion of 
veins of lead-ore (galena), crystals of anglesite, cerussite and 
p>romorphite are often met with, in veins of copper-ore the 
alteration of chalcopynte gives rise to malachite, chcssylite and 
cuprite 

Alteration of Minerals Pseudomorphs — Crystals which have 
been formed under one set of conditions of temperature and 
pressure and in the presence of certain solutions, will m many 
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cases be unstable under another set of conditions The cr> bUls 
may then be corroded or even completely redissolved, or the 
substanc e may undergo a chemical or physical change and give 
rise to the formation of other minerals which are stable under 
the new c onditions The results of such changes and alterations 
of minerals are very frequently to be observed m nature, and 
several instances have already been cited in the preceding 
section A good example of the second iry products which may 
result by the decomposition of a miner \l is afforded by pyntes 
(FeSj), of which two types of alteration may l>e distinguished 
By oxidation in the presem e of pure water it gives rise to ferrous 
sulphate (melantcrite), free sulphur and sulphuric add, the 
melantcnte by further alteration gives various basic feme 
sulphates (mpiapite, &.c ), and the sulphuric acid by acting 
on surrounding rocks (hmestont , clay, &c ) gives rise to the 
formation of gypsum, aluminite and other sulphates By 
the action of water containing oxygen and calcium carlx)nate 
in solution, pyntes suffers another kind of alteration the 
sulphur IS carried aw ly in solution as gypsum and the iron is 
left behind as a feme hydroxide (limonite) which preserves 
the original form of the crystals We have then a pseudo- 
morph (from false and form) of limonite 

after pyrites , t e limonite with the external form of a crystal of 
pyntes 

Pseudomorphs are frequentl> met with in nature, and they ire 
of considerable importance m studying the changes which 
minerals undergo Several kinds of pseudomorphs arc to be 
distinguished When the alteration has involved no change 
in chemical (ompositam of the material, hut only in the intern d 
crystalline structure and ph>sical properties, the altered crystal 
IS called a ‘‘ paramorph ’ For eximple, crystals of aragonite 
are often altered to a confused gramihr aggregate of crystalline 
individuals of calnte, the c hinge being accompanied by an 
increase m specific grivitv but without c hinge in external form 
such a change may be effected artificially by simply htating a 
crystal of aragonite Other examples of parainorphs arc rutile 
with the form of anitase, and hornblende with the form ot 
augite An “ cpirnorph ’’ results from the incrustation of one 
mineral by another , the first may be afterwards partly or wholly 
dissolved out, leaving the second as a hollow shell {eg chalybite 
after fluor-spar) As instances of pseudomorphs in which there 
has been some chemical change the following may be cited 
by the gam of c hemic il constituents t g malachite after cuprite , 
by the loss of miterial, eg native copper after cuprite, or by 
an interchange of con'^tituenls e g galena after p> romorphite and 
limonite after pyntes In other cases there may be no evident 
chemical relationship between the two minerals, as, for example, 
m pseudomorphs of nalivt copper after aragonite or cjuartz 
after calcite Different minerals may also take the form of 
vanoiis organic remains 

HI — Nomenolature and Classification of Minerals 

A mineral species, or simple mineral, is completely defined by 
the statement of its chemical composition and crystalline form 
When we arc dealing with a definite chemical compound the 
limitation of species is easy enough, thus corundum, cassiUnte, 
galena, blende, are quite sharply defined mineral species 
But with isomorphous mixtures the division into species, or 
into sub-species and varieties, must be to a certain extent arbi- 
trary, there being no sharp lines of demarcation m many iso- 
morphous groups of minerals Fbus in the mineral tourmaline 
the chemical composition vanes indefinitely between wide limits, 
but no corresponding difference can be traced in the crystalline 
form or m the external charac ters save colour and spec ific gravity 
Some authors have therefore questioned the advisability of 
separating rtimerals into species each with distinctive names, 
and they have attempted to devise chemical names for the 
diflPerent kinds of minerals Owing, however, to the frequency 
of polymorphism and isomorphism amongst mineral substances 
such a system presents many practical difficulties Thus the 
three modifications of titanium dioxide are more simply and 
conveniently referred to as rutile, anatase and brookite, while 


to give a purely chemical designation to such a mmeral as 
tourmaline would be quite impracticable Further, later investi- 
gations often show that such chemical names require revision, and 
hence confusion may arise 

The practice of giving distinct names to different kinds of 
minerals dates from very early times (eg diamond) Ihe 
common termination tie (originally tits or tte:^) was adopted b> 
the Greeks and Romans for the names of stones, the nam<.s 
themselves indicating some character, constituent, or use cf 
the stone, or the locality at which it was found For example, 
haematite, because of the blood-red colour, siderite, containing 
iron, alabaster (originally alabastritis), a stone from which a 
vessel called an alabastrmi was cut, magnesite, from the locality 
Magnesia 1 he custom of naming minerals after persons is of 
modern origin, eg prehnite, biotite, hauyne, zoisite Un- 
fortunately there is a lack in uniformity in the termination of 
mineral names, many long-established names being without the 
termination ite, eg brrvl, blende, feldspar, garnet, gypsum, 
quartz, /in on, &c The termination tne is also often used, eg 
nepheline, olivine serpentine, tourmaline, &c , and many 
others were introduced by R J Hauy without much reason, 
eg anatase, dioptasc, epidote, analcime, sphene, &c (see 
A H ( hester, A Dictionary of the Names of Miner als. New 
York, 1896) 

The number of known mineral species differs, of course 
according to different authors, roughly there may be said to be 
about a thousand 1 he total number of mmeral names (apart 
from chemical names), many of them being applied to trivial 
varieties or given in error, amount to about 5000 

Minerals may be classified in different ways to suit different 
purposes, thus they may he classified according to their uses, 
modes of occuirenre, svstem of (ry stailization, &c Ihe earlier 
svstematic classifications, being based solely on the external 
charaitors of minerals, were on natural history principles and 
too irtifirial to he of anv value J J Berzelius, in iSis, was 
the first to propose a purely chemical system of classification 
his primary divisions depended on the basic (electro-positive) 
element and the snb-divisions on the ac id (elec tro-negativei 
element Such ,i method of classification, though still in use 
for metallic ores, must he quite arbitrary or give rise to much 
duplication, since, apart from isomorphous replacement, many 
minerals contam more than one metal The systematic classi- 
fic itions in use at the present day are modifications in detail 
of the crystallo-chemicaJ system published by G Rose m 1852 
Here there are four main divisions viz elements, sulphide*’ 
arsenides, c&c , halogen compounds, and oxygen compound* 
the last, and largest, division is subdivided into oxides and 
according to the acid (carbonates, silicates, sulphates and 
chromates, phosphates and arsenates, &c), in each section 
isomorphous minerals are grouped together The classifications 
adopted by different authors differ much m detail, especially m 
the large section of the silicates, whu h presents many difficulties 
and for which no satisfactory classification has yet been 
devised 

As an example of a systematic classification of minerals the 
following may be given Except in a few details it is the 
classification of Dana’s System of Mineralogy { 6 th ed , 1892) 
Only those minerals which are described under their respective 
headings in these volumes are included the list therefore serves, 
at the same time, as an enumeration of the more common and 
important spec ics and varieties of minerals, and as a system of 
cksbification it is necessarily incomplete Species belonging to 
the same isomorphous group are bracketed together varieties 
are given in parentheses after the species to which they belong 
The c hemical composition of each species is given by the formula, 
and the crystal-system by the mitial letters C (cubick T (tetra- 
gonal), O (orthorhombic), M (monochnic), A (anorthic), H (hexa- 
gonal) and R (rhombohedral) when the crystal class is definitely 
known to be some other than the holosymmetric this is indi- 
cated by a number corresponding to those used m the article 
Crystallography, eg C2 for the tetrahedral class of the cubic 
system, 
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I— ITATITB ELEMENTS 

1 Non-Metals 

Diamond C 

(Sort, Carbonado) 

Graphite C 

Sulphur S 

2 Semi-Metals 

( Aisemc As 

Antimony Sb 

Bismuth Bi 

3 Metals 

\u 

Silver Ag 

Copper Cu 

Platinum Pt 

II —SULPHIDES, AESENIDES, TELLUEIBSS, Ae 

1 Of the Semi-Meials 

Realgai AsS 

/Stibnite bbgSj 

(Bismuthitc 

Tetradymite Bi Ic^S 

Molybdenite MoS^ 

2 Of the Meta is 
4 Monosulp hides, 

f Argcntite ^gaS 

iGiIcna Pb^ 

Cojiper glance Cu^S 

BUnde ZnS 

Cinnabar HgS 

Covclhtc CuS 

Grtcnockitc CdS 

j"Millcritc Nib 

j Niccolilc NiAs 

(j^yrrhotitc FcjjSjo 

13 Intermcdiatt Division 

Li iib( s( ite Cu^cS^ 

Chalcopyntt CuFeS^ 

C Disulphides &c 

^ _ t:*. c* 


f Pyrites 
[ Smaltitc 
I Cobaitite 
/Mare isitc 
(Mispiekcl 
bvlvanite 


CoAsS 
heSg 
heAsS 
\uAgTc4 

I — 8ULPHO-8ALTS 

Freieslebenitt ( I'‘b, \g )oSb4^,j 

Bournonitc PbCuSbbj 

f Pyrarg> ntc Vg^SbS, 

tProustite AgyAsbj 

Tetrahtdnti Cu^SbSj 

Slcphamte AggSbS^ 

Stanmte CujFeSnb^ 

ArgyrodiU AgyCreS,, 

IV —HALOIDS 

Aniiydkous 

Salt NaCi 

bylviti KCl 

Ccrargyntc Ag(Cl,Br,I) 

Fluor spar CaF 

Cryolite NdgAlFg 

OxaCHLORlOES 

\tacamite Cu^Cl(OH)3 

V —OXIDES 

OxiDrs OF Silicon 

Quartz SiO^ 

(Agate, Amethyst, \vantunne, Bloodstone, 
Cairngorm, Camehan, CatVeye, Chalcedony 
Chrysoprase, Heliotrope, Jasper, Mocha-stone, 
Onyx, Rock-crystal, Sard, Sardonyx ) 

Tridymite 


Opal Si 02-}-«H^0 

2 Oxides of the Semi Metals 

3 Oxides of the Ml cals 

A Anhydrous Oxides 
a. Monoxides 

Cuprite Cu^O 

7incit( ZnO 

Melaeonite CuO 

b Sesqmoxides 

{ Corundum A40 j 

(Astena, Fmery, Ruby, Sapphire ) 
Haematite FeoO, 

Ilmenite ^ FeTiO^ 

1 Often classed with the titanates 


Amorphous 


r Intermediate Oxides 

( Si)incl 
Magnetite 
branklmile 
Chromite 
Chrysoberyl 

(Mcxandrite, Cy 
d Dioxides 
( Cashiterite 
t Rutile 
Anatasc 
Brookite 
Pyrolusite 
i itchblende ‘ 

» Hydrous Oxides 
I Diasporo 
j C octhiU 
I Mangamte 
Limoni te 
Bauxite 
Brucitc 
Psilomclane 
(Wad) 


MgAl204 C 

FeFe.O^ C 

(re,/n,Mn)(Fe,Mn)204 C 

(le,Mg)(Cr,Fe)A C 

}^e\ip4 O 

mophane) 

SnO r 

liO. 1 

liO. 1 

ho, 0 

MnOa 

(U,lh)0^ C 

\10(0H) O 

FcO(OH) O 

MnO(OH) O 

Fe^Oj iHjO Amorphous 

^1/), 2HP ? 

Mg(OH), R 

-rMnO^ I vBdO pHoO Amorphous 


-^OXYOEN SALTS 


r \RBONATl S 


Anhydrous 


Xaleitc 

CaCO, 

R 

(Satin spar) 

Dolomite 

CaMg(COJ^ 

R4 

Ankente 

Ca(Mg,Fe)(tO,)« 

K 

Magnesite 

MgCO^ 

K 

Chalybite 

FeCO, 

K 

Khodochrobitt 

MnCO 

R 

C alamme 

/nCO 

R 

\rigonitc 

Cat (>3 

0 

Albtouite 

(Ca,Ba)CO, 

0 

Witherite 

BaCOj 

0 

btrontianite 

biCO, 

0 

Ccrussile 

iniCOa 

0 

Barytocalcitc 

CiBa(C03) 

M 

Paribitc 

(Ceh) Ca(C03), 

H 

J^hosgt uitc 

(PbCl),C03 

1 

3 as It Carbonates 


Malachite 


M 

Azunte 

Cu,(OH).(CO). 

M 

iTFS 

in hydrous 1 1 1 

cate s 


Disihcaie^, R 'bi2C>f, 

Poly’ithcaUi, K"',i„Oj 

LiA1(Si O5) 


1\ table 

M 

Orthoclase 

KAlbi.O. 

M 

(Moon stone) 

Microt line 

h MSi.O. 

A 

(Amazon-stone) 

.Albite 

NaAlSijOy 

A 

Oligoclasc 

Ab^An, to AbjAn, 

A 


^ I (Sun stone) 
o \ Andesine 
^ 1 Labradorite 
2 I Bytownite 
^ Anorlhite 

b MetasilicateSf R^SiOj 
Leucile 
Pollux 
'Lnslatitc 
Bionzite 
Ilypcrsthenc 
§ Diojibide 

O Augite f 

(Diallagt) t 

g Acmitt 
y b})odumcne 


Ab,\n, to AbjAnj 
AbiAn, to AbjAnj 
Abj to AbjAn^ 

CaAl^SiOy 

^3 

KAl(Si(),), 

H Cs4Al4('aiO,)„ 
MgSiO, 

(Mg,Fc)SiO, 

(Fc.MgJbA 

CaMg(SiOJ, 

fCa(MgheJ(§iOJ, 

( wi th (M g , re) ( Al, Fe) , 


Pseudo C 
C 


(1 )iallage) (with(Mg,rc)(Al,Fe)2Si08 

Acmitt NaFc"'(SiO,)^ 

b})odumcne LiM(SiO,)j 

(Hiddeiiitc, Kunntt) 
jadoite NaAI(Siaj)j 

Wollastomte CaSiO^ 

Rhodonite MnbiO, 

htmolitc CaMg,(SiOJ, 

TAetinolitc] Ca(Mg,Fe)3(SiOj4 

(Asbestos, Nephrite) 

rCa(Mg,Fi),(SiO.)« 
Hornblende -[with NaAl(biO^, 

(and (Mg,Fe)(AI,Fe)4(SiOj2 
Frocidolite NaFt(Si03)g FcSiO, 

Beryl Be^Al (SiOJg 

(Aquamarine, Emerald) 

Intermediate 

lohte Hi(Mg,Fc)jAl8Si„0„ 


^ Often classed as aluminates 
^ Usually classed as a uranate 



Zeolite Groqp 
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d OrthosthcaUs^VJ' 
Ncphehnc 


Iv >N 3,^ AluSi^Om 
Na4(Alcf)Alo^i04), 
Na,(NaS, Al) ^.(SiOJ , 

Ca„\l^(Si04), 


j' Sodahtc 
J [Lazurite] 

[ (Lapis lazuli; 

[Gross 11 Ian tcj 

(Cinnamon-slonc ) 

Pyrope Mg,Alj(Si04) , 

Alniandinc Fe,Al2(Si04) , 

[ Vndiaditc] Caj^Cj(Si04) 

(Dcmanioid) 

Ghvinc (Mf^,tc)jSi04 

(Chrysolite, Pendot) 
fPhcnacitc Bc^SiO^ 

\Willcmitc /ajSi04 

Dioptasc HXuSiO^ 

, , , f wCa^AlgSiflO ^ \ 

Scaixihte ^ « Na^Al .Si!o> I / 

Vesuvianitt H^Cafl(Al,Fc)jSigOjK 

/ Zircon Zrbi04 

4 (Hyacinth, Jacinth, Jargoon) 


(1 hoiitc 
r D inbuntc 
J lopaz 
( Andalusitc 
Sillimanitc 
Cyamte 
/ Da toll Ic 
\ 1 UCl ISC 
/oisitc 
Epidote 
AKinitc 
Prehmte 
e S%ibsthcatei> 
Huinitc 
Hcmimoiphitc 
Tourinahni 

(RnlxlUtc) 

Stauiolitc 


IhSiO^ 

CaB,(Si04) 

[A1(F,0H)],Si04 

AljSiO, 

A 1 SiO 
Al^SiO, 

HCaBSiO^ 

HBeAlSiOo 
Ca,(A10H)AUSi04) 
Ca.(AlOH) (Al,Fe)^(SiOJ, 
HCa,BAl (SiO^)^ 

H^Ca AI (SiOJ , 


B 
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1 Simple Hydrocarbons 

Hatchettine, Ozoeente 

2 Oxygenated Hydrocarbons 

Amber, Rctimtc, Copihne BithviIIitc, Dopplentt 

3 Appi NDix 10 Hydrocarbons 

Petroleum, Asphaltum, BitunicJi Ilitciite, Ubertite, 

Coal, Anthracite, Jet Lignite 

Refi uenc 1 s — riemcntary introductions to tlu study of minerals 
arc r S Dam Minerals and hoiv to stud\ ihtm (New York, 1895) 
A J Moses and C L Parsons, Lltrnents of Mineralogy y Crystal 
lography and Blowpipe Analysts from a Practical Standpoint (4th ed , 
New York, 1909) J rietchcr, An Introdiuhon to the Study of 
Minerals (Bntisli Museum Cniide-book) A larger work on popular 
lines IS R Brauns, 1 he Mineral hingdoniy Eng trans by L J 
Spencer (btuttgart, 190S, Ac) lextbooks for students are 
H A Miers, Mineralogy ^ an Introduction to the Scientific Study 
of Minerals (London, 1902) L S Dina, lc\tbooh of Mineralogy 
(3rd ed , New York, 1898) and in (rtrinan C F Naumann, 
Elemente der Mimralogu (i 5th td , by b Ziikcl, Leipzig, 1907) 
G Tschermak, I e hr buck der Mtneralogu ((>th ed , Vienna, IQO*)) 
fhe stand ird works of reference for descriptive mineralogy are 
J D Dana System of Mineralogy (0th ed , by E S Dana, New 
York 1892) C Hi itze, Handbuch dcr Minernlogie (Leipzig, 1898 
&c ) the latt( r gives full details respecting the localities of miner ils, 
P C^roth, Chemischc hrystallograpnte (Leipzig 1906, &c ) 

bor special bianchcs of mineralogy reference m ly be made to the 
following woiks R Brauns, Miwdrflfogze (Leipzig, 1896), 

n Roscnbusch, Mikroskopische Physiographic der Mtneralien und 
GesteinCy B«ind I , Die petrographisch wichtigen Mineraheny 4th ed , 
by H Roscnbusch and E A Wiilting (Stuttgart, 1904 1905) 

J P Iddings, Minerals (New Yoik, 1906) , P Groth, label- 

lansche Vberstcht der Mineralien (4 th cd , Biaunschwcig, 1898) 
Ct P Merrill, The Non metallic Minerals their Occurrence and Uses 
(New York, 1904), G J Uvu^hy Manual of Determinative Mineralogy 
(iGth cd , by S L I’enficld, New York, 1903) , M Bauer, Edelstem 
kunde (2nd cd , I cipzig, 1909), and Jbng trans Precious Clones , b> 
L j Spencer (London i<>04) 

The more important topographical works are R P Greg and 
W G Lettsom, Manual of the Mineralogy of Great Britain and 
Ireland (London, 1858), J H Colhns, Handbook to the Mineralogy 
of Cornwall and Devon (Truro, 1871), M F Heddle, Mineralogy of 
Scotland (2 vols , Edinburgh, 1901) A I acroix, de la 

France ti de ses colonies (3 vols, Pans, 1893, &c), O Luedecke, 
Die Minerale des Harzes (Berlin, 189G) A Frenzel, Mineralogtsckes 
Lexicon fur das Komgretch Sachsen (Leipzig, 1874), A Kenngott, 
Di^ Minerals der Schweiz (Leipzig, 1866) V von Zepharovich, 
Miner alogisches Lexicon fur das Kaiserthum Osterretch (3 vols , 
Vienna, 1859-1893) N von Koksharov Materahen zur Miner alogie 
Busslands (ti vols , Si Petersburg, 1833-1882), T Wada, Minerals 
of Japan (Tokyo, 1904) A Liversidge The Minerals of New South 
WaleSy&c (London, 1888), O B Mineralogia Groenlandtca 

(Copenhagen, 1905) i^atalogue of American [USA and Canada] 
Localities of Minerals is given in Dana’s System of Mineralogy 

The following scientific journals are devoted to mineralogy 
Neues Jahrbuch fur MmeralogtZy (Stuttgart, since 1807), 

Tschermaks Miner alogische und peirographtsche MtUetlungen 

(Vienna, since 1872), The Mineralogical Magazine and Journal of 
the Mineralogical Society (London, since 1876) , Zeitschnfi fur 
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hfysidllographte und Mineralogte, ed by P Groth (Leipzig, since 

1877) , Bullehn de la soci^ti francatse de mtfUralogte (Pans, since 

1878) , Rtvi^la dt mineralogta e cnstallografia (Padova, since 

1887) (L J S) 

MINERAL WATERS No absolute line of demarcation can 
be drawn between ordinary and mineral waters there is 
usually m the latter an excess of mineral constituents or of 
temperature, but some drinking waters contain more mineral 
constituents than others that are called mineral waters, and 
many very pure waters, both cold and warm, have been 
regarded for ages as mineral springs 

As to the origin of mineral waters, there is much in what the 
( Ider Pliny said, that waters are su( h as the soil through which 
tiiey flow Thus in limestone and chalk districts an excess of 
lime is usually present, and the waters of a particular district 
have much resemblance to each other — as in the Eifel, m 
Auvergne, and in the Pyrenees But this is only a partial 
explanation, for waters arc liy no means necessarily uniform 
throughout a particular geological formation VVe do not know 
with any certainty the depth from which various mineral waters 
proceed, nor the various distances from the surface at which 
they take up their different mineral c onstituents 

The source of the temperature of thermal waters remains a 
subject of much uncertainty Among the assigned causes are 
the internal heat of the globe, or the development of heat by 
chemical or electrical agencies m the strata through which they 
<irise 

Their occasional mtermittcncc is doubtless often dependent on 
the periodic al generation of stc im, is m the case of the Geysers 
A few geological facts arc certain, which bear on the origin of 
mineral waters Such springs are most abundant m volcanic 
districts, where manv salts of soda and much carbonic acid are 
present Ihey occur most frequently at meetings of stratified 
with unstratificd rocks, m saddles, and at points where there h is 
been dislocation of strata 

The diffusion of mineral waters is very extended Pliny was 
quite correct in observing that they are to be found on alpine 
heights and arising from the bottom of the ocean They are 
found at the snow in the Himalayas and they rise fiom the sea 
at Baiae and Ischia They arc to be found m all (quarters of the 
globe, but more partuiihrly in volcanic regions, as m the Fifel 
and Auvergne, in the Bay of Naples, ancl parts of Grccc e, in 
Iceland, New Zealand and Japan But there arc few countries 
m which they arc not to he found, except m \cry flat ones, and 
in deltas of rivers — for instanc e, in the north of France, where 
they are very few, and in Holland, from which they are absent 
France, Germany, It ily and Spam, as w ell as Greece, Asia Minor, 
and the Caucasus, are all rich in mineral waters The British 
Isles have a fair though not very large proportion of them 
Ihcre are a few in Sweden and Nc^rway They are abundant 
in the United States, less so in Cinada Ihey arc found in the 
Azores and in the West India Ishnds Of their occurrence in 
the interior of Africa or of Australia we know little, and the 
same is true of South America But they are met with in 
Algiers, m Egypt, and in the Holy I and The vast Indian 
pcminsula has for its size a comparatively small supply 

Mineral waters, when analysed, are found to contain a great 
many substances, although some of them occur only in very 
minute quantities soda, magnesia, calcium, potash, alumina, 
iron, boron, iodine, bromine, arsenic, lithium, caesium, rubidium, 
fluorine, barium, copper, zinc, manganese, strontium, silica, 
phosphorus, besides extractive matters, and various organic 
deposits known under the name of glairin or baregin Of gases, 
there have been found carbonic acid, hydrosulphuric ^cid, 
nitrogen, hydrogen, oxygen and ammonia Of all these by far 
the most important in a therapeutic point of view are sodium, 
magnesia and iron, carbonic ac id, sulphur, and perhaps hydro- 
sulphuric ai id These substances, detected separately by 
chemists, are in their analyses combined by them into various 
salts, if not with absolute certainty, undoubtedly with a close 
approximation to it Those combmations are very numerous, 1 
and some waters contain ten to twenty of them, but there are * 
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I always some predominating ones which mark their character, 
while many of them, such as caesium, rubidium, or fluorine, 
occur in mere traces, and cannot be assumed to be of any leal 
' importance Mineral wiUrs therefore resohe Ihemsehes into 
I weaker or stronger solutions of salts and gases in water oi highei 
or lower temperature tor medical purposes they ire used 
either externally or internally As the quantity of salts present 
commonly bears but a very sm xll proportion to that of the fluid 
containing them, water becomes a ver> influential agent 111 
mineral-water treatment, about which it is therefore necessary 
to s ly something 

her the action of mineral-water baths see Balneoihera 
PLUTics According to the most geuerxlU leeeivcd opinion, the 
cutaneous surface dots not absorb any poition of the salts in i 
mineral-watei bath, although it may absorl) i little gas (and 
alkaline water, for instance, at most acting as 1 slight detergent 
on the skin), and that neither salts nor gases have any iction on 
the system, except as stimulants of the skin with partial action 
on the respiratory organs 

It see. ms to be iscertained that drinking considerable amounts 
of cold w ltd reduces the temperature of the bod), diminishes 
the frequency c)f the pulse, and increases the blood pressure 
temporarilv Water when introduced into the stomach, especi- 
ally if it be emptx is quu kly absorbed, but, although muc h of 
the water passes into tl c \eins, there is no pi oof that it ».\er 
produces in them, as is sometimes supposed, a stale of fluidity or 
wateriness Theiapcutu all) , the imbibition of large quantities 
of wntei leads to x sort of general wishing out of the organs 
This pioduces i temporiry mere ise of certain excretions, aug 
mented diuresis, xnd a qu intitativc increase of urei, of chloricic 
of «Jodiiim, and of phosphors and sulphuric uids in the mini 
Both the b( nsiblc and the insi ixsiblc perspirations are augmented 
A draught of told watir undoubtedly stimulates the peristxltic 
action of the intestines On the whole water slightl) waim is 
best borne b) the stomach, and is more easily al'>sorbcd b) il 
than cold watti, xnd warm watcis ire more useful than cold 
ones when there is much gastric irritxbility In addition to 
the theripcutu aetion of mineral waters, there are certiin 
very important subsidiai) considerations which must not be 
oxerlooked Vn mdividu d who goes from home to drink them 
finds himself m a different climate, with possibly a consulei xble 
( hange in altitude Ills diet is ncet ssarily altered, and his usu il 
home drinks ut given up There is change m the hours of going 
to bed and of rising lie is relicxed from the routine of usu il 
duties, and thrown into new and probably eheerfiil soe ict) lie 
takes more exercise than when at home, and is more m the open 
dir, and this probabl) at the best season of the \(ar So im- 
portant has this matter of se ison and climate been found that it 
IS an established axiom that waters can be used to the greatest 
adxantage during the summer months and in fine weather, and 
during the periocJs most convenient for lelaxation from business 
Summer is therefore the bath season, but of 1 xte years pro\ ision 
has been made in many places, with the aid of specially con- 
structed rooms and passages, for carrying out cuics satisfactoril) 
during the winter season, eg at Aix-la-Chapelle, Wiesbaden 
Baden Baden, Baden in Sw itzerland, Dax, Vichy and Bath The 
orduxary bath season extends from the 1 ^th of May to the 20th 
or 30th of Septembci Ihc season for baths situated at con- 
siderable elevations commences a month later and terminates 
some ten days earlier Miner il w aters ma) be employed at 
home, but patients seldom so use them, and this necessarily 
limits the time of their use It is common to declare that the 
treatment should last foi such or stub a period But the length 
of time for xvhich an) remedy is to be used must depend on its 
effect, and on the nature of the particular case It is found, 
however, that the continued use of mineral waters leads to 
certain disturbances of the sv stem, which have been called crises 
such as sleeplessness, colics and diarrhoea, and to skin eruptions 
known as la poussee This cause, and also certain peculiarities of 
the female constitution, have led to the period of three weeks to 
a month being considered the usual period for treatment A 
certam after-treatment is often prescribed — such as persistence 
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in a particular diet, \ isiting springs or climates of a different and a good deal of nitrogen in some of them, the quantity of hydro- 
usually of a tonic character, or continuing for a certain time to sulphuric acid even m strong sulphuric waters, is wonderfully 
dnnk the waters at home It may be added that the advantage small, but the volume of carbonic acid present is often very 
of having recourse to mineral waters is often felt more after than large for instance, in the case of Kissingen, Schwalbach and 
during treatment Sellers The immediate effect of the carbonic acid which they 

Since improved methods of bottling have been discovered, contain is that of pleasant stimulation to the stomach and system 
ind the advantage of an additional supply of carbonic acid has Extremely little appears to be known of its actual operation on 
been appreciated, the export of waters from their sources has the system a part of what is swallowed is returned by eructation, 
increased enormously, and most of the principal waters can now and a part passes on to the intestines, A\hether any appreciable 
be advantageously used at home It may be added that many quantity reaches the blood is doubtful There is no question 
of the artificial imitations of them are excellent that carbonic acid increases diuresis Practically it is found 

The history of the use of mineral waters can only just be to aid digestion helping the functions of the stomach and in 
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alluded to They have been employed from the earliest periods, 
and tracts of Roman work have been found at most of the 
European baths which arc now m favour — at almost all the 
thermal ones Occasionally new springs arc discovered in old 
countries, but the great majority of them have been long known 
Warm waters, and those containuig small quantities of mincrrl 
constituents, appear to have remained more steadily m favour ! 
than any other class within the appropriate sphere of miniral j 
waters, which is limited to the treatment of c hronic disease 

The attempt has been mack to range mineral waters according 
to their therapeutic action, according to their internal or external 
use, but most generally according to their chemical constituents 
so far as they have been from time to time understood, and a 
judicious classification undoubtedly is a help towards their 
rational employment But their constituents are so varied, and 
the gradations between different waters are so finely shaded off, 
that it has been found impossible to propose any one definite 
scientific classification that is not open to numberless objections 
Thus a great manv of the sulphur waters arc practicall) earth> 
or saline ones Yet because they contain v^try minute amounts 
of such a gas as hydrosulphuric ac id, an ingredient so palpable 
as always to attract attention, it is considered necessary to class 
them under the head of sulphur The general rule is to attempt 
to class a water under the head of its predominant element, but 
if the amount of that be extremely small, this leads to such 
waters as those of Mont Dore being classified as alkaline or 
arseniatcd, because they contain a very little soda and arsenic 
The classification m the above table, which is that usually 
adopted m Germany, has the merit of comparative simplicitv, 
and of freedom from theoretical considerations which in this 
matter influence the French much more than the German writers 
The more important constituents only are given The amount 
of solid constituents is the number of parts to one thousand parts 
of the water, the temperature of thermal springs is added The 
waU^^^e classified as indifferent, earthy, salt, sulphuretted, 
alkalme-saline — with subvarieties of table waters 
an^u||mg vvaters, 

Iinftption to their solid constituents, gas is present in many 
waters in considerable quantity. There is a little oxygen and 


a slight degree the peristaltic action of the intestines Tht 
increased flow of urine ma> be caused by its favouring the 
absorption of water by the stomach Jn some baths carbonic 
acid IS so abundant that prec autions have to be taken to prevent 
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its tendency to accumulate on account of its heavy specific 
gravity Carl)omc acid gas, used as a bath, proves stimulating 
to the skin and to the general system, but its employment has 
not answered the expectations formed of it 

Indifferent Waters scarcely vary in chemical c(ualities from 
ordinary drinking water but they are usually of higher temperature 
Iheir therapeutic action, which is mainly exercised through baths, 

^ In this and the follmcang tables a selection is given of some of 
the best-known mineral waters in various European countries that 
possess establishments Their cluef peculiarities of elevation, of 
tcmperaluie and constituents art briefly noted The curative 
effects, necessarily affuded to ver> generally, are those usually 
attnbuted to them 
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has been explained on the theory of peculiarities of their electric or 
thermal condition, about which we Know nothing definite, and on 
the presence m some of them of a large quantity of nitrogen II 
has also been ascribed to the various organic substances in some of 
them, such as glainn, which when collected is sometimes useful 
as a cataplasm These waters arc not often much drunk, but any 
efficiency they may have m dyspepsia and perhaps in neuralgic 
diarrhoeas must bo attributed to the favourable action of hot water 
on the digestion The waters of this class, especi illy the hotter 
ones m the form of baths, are extremely useful in lesolving the 
effects of inflammation, in thickenings of the lomLs and in chronic 
rheumatism and gout J hey also arc often enective, especially the 
cooler ones, m neuralgia and in some hysterical affections Ihcy 
are sometimes presenbed in urinary affections, in which case they 
probably assist by dilution The effects of many of these waters 
are aided by the baths often being situated at consider iblc elevations 
and in out-of-the-way spots, whence the Germans called them 
Wtldbader They are very widely diffused, being found in all 
quarters of the globe, especially in \olcaiuc districts Ihcre are 
many m New Zealand, in Amiricx the hottest are in the west and 
in California 

Earthy Waters — These differ chiefly from the indifferent waters 
in containing an appreciable quantity of salts, among which sul- 
phate or carbonate of lime or 01 magnesia predominates. The great 
majority of them arc of high temperature Ihcy produce the same 
effects as the mdilTcrcnt waters, but are perhaps less efficacious 
in neuralgic affections, while they are more employed m some of 
the chronic scaly eruptions There was formerly a tendency to 
consider these waters useful in urinary affections but at the 
present day it is only the colder ones that have come into repute 
for the expulsion of gravel and biliary calculi and in the treat 
ment of affections of the bladder generally Some of them have 
also of late years been considered to exercise a favourable influence 
on scrofula, and to be useful in the early stages of pulmonary 
phthisis Ihis has been attributed to the salts of lime present in 
them, although it is known that most of its salts pass through the 
system unaltered Many of these baths, such as Leuk and Bormio 
enjoy the advantages of great elevation, but Batli, otherwise one 
of the best of them, lies low 


Iarif III —t ay thy Waters 


Locality 

Height 
ill Ft 

lemp 
° 1 ahr 

Therapeutic Action 


" Conti cx6ville Vosge^ 

1050 

- 

1 Special action in c il 
\ culous affections 


Lippc Spnngi, N ) 
Germany f 



1 !)upposed to be use 



i 

\ ful 111 phthisis 
j Special use in uuu 


Cold 

Wildungen do 


— 1 

1 ary complaints , 

\ contains iron 

Weissenberg bwit-\ 

2O00 


f Resorted to for pul- 


zerland f 


\ monat) affections 
Dyspepsia diabetes 



Pougues, France 

1 

600 


' hepatic and urin- 
ary concretions 


/ 



Rheumatibin gout 


Baden, Switzerland 

1180 

[17-122 

paralysis scaly 

[ eruptions 

a 

Leuk do 

! 

4400 

<33 

1 

/ Do some fcmal< I 
( complaints 

s \ 

Bormio, North Italy 

4400 

86-104 ; Do do , old sprains 


Lucca Italy 

— - 

T08-122 , 

Do do do 


Bath England 

— 

108-122 

Do do do 


Dax south of France 

1400 


Do do 


B de Bigorres Pyr-) 

^ enees j | 

1800 

139 1 

64-12-! 1 

1 Do , cliloiosis, neu 
\ ralgi 1 


Salt Waters arc so called from containing n prcdoinindiU amount 
of chloride of sodium Ihcy also gene 1 ally contain chloiides of 
magnesia and of hmc, and occasionally small amounts of lithium, 
bromine and iodine They fuiLher often contun a little iron, 
which IS an important addition I he great majority of the drinking 
wells have a largo sujiplv of carbome acid Fhcie are eold and hot 
salt spnngs Sometimes they aie used for drinking, sometimes for 
bathmg, and the double use of them is often resorted to 

The normal quantity of common salt consumed daily by man is 
usually set down at about 300 grains I he maxirmim quantity 
likely to be taken at any well may be 225 griins but commonly not 
more than half of that amount is taken The increase to the usu d 
daily amount is therefore probably not much more than one-thirel 
Still it may be presumed that the action of a solution of salt on an 
empty stomach is different from that of the same amount of salt 
taken with food bait introduced into the stomach excites the 
secretion of gastric juice and favours the peristaltic actions and 
when taken in considerable quantity is distinctly aperient We 
thus see how it is useful in dyspepsia, m atony of the stomach and 
mtestmes, and sometimes m chronic intestinal catarrh bait nhen 
absorbed by the stomach appears again in the urine, of which it 


increases the amount both of fluid and of solid constituents, especi- 
ally of the urea It seems, therefore, to be pretty certain that 
considerable quantities of salt taken into the circulation mcreasc 
the excretion of nitrogenous products tluough the urine, and on 
the whole iccclcrate the transformation of tissue Salt is thus 
useful in scrofula by stimulating the system, and also in anaemia, 
especially when iron is also present In some German stations, as 
at Soden carbonated salt waters arc considered to be useful in 
chrome laryngitis or granulai phar) ngitis 

Baths of s^t water, as usually gi\en, rarely contain more than 
3 % of chloride of sodium, some of the strongest perhaps from 
8 to 10 % Ihcir primary action is as a stimulant to the skin, in 
which action it is probable that the other chlorides, especially that 
of calcium, and still more the carbonic acid oftt n present, co-operate 
In tins way, and when aided by various proc(.sses of what may K 
termed water poultices and packing, they are often useful in remov 
ing exudations, in chronic metntis and in some tuinours of the 
uterus, and generally m scrofula and rachitis and occasionally in 
some chronic skin afiechons 

Ihe French accord high praise to some of their thermal salt 
waters in paralysis, and some German ones arc uscxl m a similar 
way in spinal affections The salt waters are sometimes so strong 
thit they must be diluted for bathing In other cases eoncen 
trated solutions of salt are added to make them sulficuntly strong 
Ihc^e waters arc widely diffused, but on tht whole (itrmany is 
ru best in them, cspieially in such is ire highly ehaigcd with salt 
1 he Kissmgcn spnngs may be considered as typu il of the drinking 
wells and sea- water of bathmg waters The air of salt works and 
pulveiization of the watir are employed m (a nnin baths as remedial 
igents 

Salt springs au found in miny quarters of the world, but the 
chief eirlionatcd groups for drinking purposes occur in C»ermany. 
and at Saratoga in America, where very remarkable wells indeed 
are to !>e found France and England ha\t no spnngs of this 
class The stronger wells, used ehiefl> for bathing, occur where 


Tabu IV -Salt Sfyytn^s 


Localit\ 


Ts o d e n n e a 1 1 
' Ennkfoit j 

I 

Horn burg do 
3 , J Kissingen lUvana 

I (2 I Fy^ont Noith) 
Gcrnlan^ j 

I Krtuznieli neirl 
Binge n j 


f Wiesbaden Nassiu 


Baden Baden 



B o u r b o n n e 1 
H iiitc Marne j 
Balinie South) 
1 ranee f 

Salins Mouticrs ) 
Savoy (1 480 ft ) f 
Biidcs Saioy\ 
(1700 ft) J 


Acqui Xorlh ItaK 


\bano tlo 

( ildas de Mom ) 
buy near Bar 
eclona I 

I Ccstona Guipuz ) 
' ( 01, Spain f 


I’.'IX 

Therapeutic \ciion 


tDvsjKpsia anaemia scrofula 
j speciil for throat and 


( phthisis 

fj)>spepsia slighter hepatic 


iffeetions chlorosifl gout 

In all essentials the same 


( Better known for its iron , has 


1 a good silt dunking spring 


rA salt will without carbonic 

J leid, used in si rofula and 

1 anaemia, bathing more , 
V important 

(Used 111 d\sjx.psia and gout, 

\ tin bithing is most import 

155 

136 

( lilt 

fbtill milder water, uses simi- 
\ lar, gout 

II4 149 

r Rheumatism neuralgia effects 
\ of malana 

1 1(> () 

J Do , speciil for treatment of 

\ paiaKsn 

96 

1 ''ciufula anaemia loss of 
\ power sexual disorders 

9 ") 

) Vet on liver md digestive 
\ canal, used for obesity 

K 0 

j Rheumatism , special treat 
\ ment wath the bath deposit 

185 

r ( hiefly IS baths ^ mud of bath 
\ used for poultice 


1 Rheumatism sciatica, old m- 
\ juries 

1 88 91 

f Rhiumatism indigestion bron 
\ chitis 


Vlmost all the above stations have stveral sjinngs of various 
strengths the cold may be said to vary from 14 to 5 8 % of chloride 
of sodium the warm lu gem r illy wcaktr perhaps varying from 
6 8 to I () 


there are salt bearing strati, as in Germany, Galicia, Italy, Switzer- 
land, France and England Very powerful waters of this class are 
those of St Catlicrinc^ in Canada 
The presence of minute portions of todtne or bromine ui salt 
waters is by no means infrequent, and they appear in considerable 
quantity in some few It is, however, extremely doubtful whether 
any known spring contains a sufficient quantity of iodine, still more 
of bromme, to act specially on the system, even if that action were 
not necessarily superseded b\ the presence of the large quantity of 
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other salts with which they are associated Some of the best- 
known springs of the kind are Challes, Wildegg, Castrocaro, Hall, 
Adelheici's Quelle, Krankenheil, Kreuznach, Woodhall Spa 

Iron or Chalybeate Waters — Iron usually exists in waters in the 
state of protoxide or its carbonate, less frequently as sulphate or 
crenate and very rarely, if at all, as chlonde I he quantity present 
IS usually extremely small It may be said to vary from o I2 to o 03 
in the 1000 parts of water Some wells considered distinct chaly 
beates contain less than o 03 Many wells especially in Germany 
have a rich supply of carbonic acid, which is unfortunately wantini' 
m hrench and English ones 

It has long been the prevalent idea that want of iron in the blood 
is the main cause of chlorosis and of other anaemic conditions, and 
that these conditions are best relieved by a supply of that metil 
Since the detection of it in haemogloliuline this view has been still 
more popular It is pretty certain that the blood contains 37 to 
47 grains and the whole system 70 to 74 grains of iron , and it has 
been calculated that in noimal conditions of the system somewhat 
more than one grain ot iron is taken daily in ai tides of food and 
that the same amount is passed in the faeces, for although the 
stomach takes the iron up it is excreted by the alimentary canal 
mainly, it being doubtful whether any is excreted m the urine It 


Locahty 


' KlitinfeldjAargau, Sw itztr-l 
land I 


^ dzungen North Germany 
Ischl Austria (1440 ft ) 

Hall, Tyrol (1700 ft ) 

! R< ichcnhnll, near Salzburg \ 

I (i8oo ft ) I 

I Hex, Rhone Valley (1400 ft ) 1 
(Castrocaro, luscany 
Droitwich, near Worccsttr 
Sea Water 

Kchme, Westphalia (92° h ) 

Nauheim Wetterau (80®-) 

, 103° F) ] 


stronger 

Salt Waters 


0 2 43 •-< 

5 5 0 < 



rherapcutic Application 1 

•in 'TD S 

2 0 0 

1 

1 

1 ~ 

1 , Scrofula effei G of inflam | 

1 

1 matioii chionic exuda 1 


A tions some chronic t\ 


1 1 anthemas 

rheumatism 1 


uterine infiltrations 

1 25b 

Do 

do 1 

1 250 

Do 

do 1 

255 

1 Do 

do 

22 j 

Do 

<lo 

1 150 1 

Do 

do 1 

' Ib 

Do 

do 

1 233 b, 

Do 

do ' 

I 304 ^ 




i Do special 

use in loco 1 

\ motor ataxia 

29 

Do 

do 


I ABLE VI — Iron Waters 


1 

1 1 ocality 

1 leight 
in ft 

Garb 
of Iron 

Iherapeutic Gsi 

Rippoldsau B 1 ick Torcbt 

1 

i88b ! 

0 12 

1 1 or anaemic coudi- 
\ tions , laxative 

Homburg, near Frankfort 

— i 

0 10 1 

1 Do do 

Elster Saxony 

Liebenstem North Ger \ 

*465 

911 1 

0 08 1 

1 

008 

Do do 

many / 


Schwalbach Nassau 

900 j 

0 08 

( Do , much of a 
( ladies bath 

Bocklet near Kissmgen 

1 ooo 

0 08 

Do 

Gncsbach Black Forest 

1 1014 

0 07 

/ Do , laxative, i 

1 ladies" bath 

Franzensbad, Bohemia 

! 

1 

0 07 j 

Do do 

Pyrmont Germany 

i* 07 

I )o 

Spa, Belgium 

lO(X) ] 

I 0 06 

Do 

Petersthsd Black Forest 

M 3 i 

0 04 

Do , laxative 

St Moritz Engadine,! 
Switzerland j 

54<'4 

0 03 

f Do , sought for its 
\ air 

1 urges Ics Eaux, h ranee 
LaMalou H^rault hrance 3 

— 

0 ot) 

008 

Do 

Do 

(temp 88®) | 


Kecoaro North Italy 

I4OJ 

0 04 

Do 

Tunbndge Wells, Engl ind 

- 1 

0 06 

f Do , deficient m 
\ carbonic acid 

Muspratt Spring Harro 3 



gate (chlonde) 1 


015 

J 



IS possible by drmkmg several glasses to take in more than a gram 
of carbonate of iron in the day, equivalent to half that amount of 
metallic iron It ha^ further been ingeniously reckoned from 
practice that 10 to 15 grains of metallic iron suffice to supply the 
aoficiency in the system in a case of chlorosis It is thought probable 
that a portion ot the iron taken up in water is in certain patho- 
logical states not excreted, but retained in the system ana goes 
toAvards making up the want of that metal But, whether this or 


any other explafiation be satisfactory, there is no question as to the 
excellent effects often produced by drinking chalybeate waters 
(especially when they are carbonated), and by bathing m those 
winch are nch in carbonic acid after they have been artificially 
heated As regards the drinking cure we must not, however, 
forget that carlionate and chloride of sodium and also the sulphate, 
are often present and must be ascribed a share in the cure Thus 
chloride of sodium is a powerful adjuvant in the strong Stahl 
Quelle of llomburg and m the Putnam Well at ScU-atoga A whole 
category of female complaints is treated successfully with these 
waters Indeed, anaemia from any source as after fever or through 
loss of blood and enlargements of the spleen are benefited by them 
file stimulating iction of the copious supply of carbonic acid in 
steel baths is a very impoitant adjuvant, no one now believes in 
direct absorption of iron from the bath Iron waters are scarcely 
ever thermal I hey are extremely common in all countries — 
frequently along with sulphuretted hydrogen in bogs and near 
coil measures But such spiings and non-carbonated wells genei- 
ally are weak and not now held in much esteem 

It may be idded that some of the strongest known iron wells aie 
siilphated or alurnujated Ihty are styptic and astringent and can 
only be used diluted They are sometimes useful as an application 
to ulcers and sores Such springs have often been brought into 
notice but never retain their popularity they are known m the 
•sic of Wight in Walts in Scotland as well as in Elba < 5 lc , and of 
late years the Bedford Alum and Oak Orchard Springs U S 
have been brought into notice the latter containing lo grams of 
free sulphuric acid in the pint All such springs have been con- 
sidered useful m scroful i, anaemia ind chronic di irrhoeas 

Sulphur Springs — Waters having the odour of hydrosulphune 
acid however slightly, art usually called sulphur ones They owe 
their smell sometimes to the presence of the free acid, sometimes 
to sulphides of sodium calcium or magnesia, and sometimes to 
both Sulphuretted hydrogen is absorbed more freely by cold than 
by hot water ind is tnerefore most abund lut m cold springs The 
sulphides dccomjiose and give off the gas Most of these storings 
occur near coal or shale measures or strata containing fossils or in 
moors and in places generally whcie organic matter is present m 
the soil or sliata Many of them contain so little mineral impreg- 
n ition th it they might as well be cUs<^cd unong the indifferent 
or eaithy witcis One group contains a coiisid(rabk amount of 
chloride of sodium another of sulphate of lime while a third has 
little mineral impregn ition but contains sulphides 

Sulphuretted liydrogen is i strong poison and its action on the 
system has been pretty well ascertained It has been assumed 
that the gas m mineral waters acts similarly though in a modified 
degree, but tluie is next to nothing absolutely known of the action 
I of the small quantities of the gas that ire jnesent in mineral waters, 
and which etrlainly have no toxic clieet It has been assumed 
that this gas has some special action on the portal system and so 
on the liver On the connexion of metallic jioisoning with the 
liver has been founded the idea that sulphur watcis arc useful in 
metallic intoxication Drinking large quantities of these waters 
especially of such as eontnm sulphates or chlorides of sodium or 
magnesia, combined with hot baths and cxeieisc, may help to 
break up albuminates but there is no proof of the letion of the 
sulphur 

for similar reasons and primarily to counteract mercurial poison 
sulphur waters have been considered useful m syphilis But it 
may be well to remember that at most baths mercury is used along 
with them No doubt they are frequently, like other warm waters, 
useful in bringing out old eruptions acting m this way as a test 
fi r syphilitic poison, and m indicating the treatment that m ly be 


Table VH Cold Suip 

! Locality 

hur Springs 

Sulphuretted 
Hydrogen 
dissolved in 
Water 

Sulphide 

of 

Sodium 

1 EiJsen Schaumburg Lippe 

42 3 



1 Meinberg Lippe Detmold 

23 I 

0 008 

1 Guiuigel, Switzerland { 3000 ft ) 

15 I 

— 

, Leuk do (3593 B) 

44 5 

— 

Challes, Savoy (900 ft ) 


0 478 

' Lnghien near Pans 


0 106 

Unage, Is^re, 1 ranee (1500 ft ) 

7 14 

— 

Harrogate, England 


0 207 

Strathpeffer, Scotland 


0 026 

Lisdoonvarna Clare Ireland 1 

— 

— 


required bulphur waters both hot and loid, are used m gout and 
rheumatism, m dyspepsia in hepatic and cutaneous atiections, 
and of late years mhalation of them has been popular in phthisis 
and in laryngeal affections They have long been popular remeies 
in cutaneous affections While so much doubt has been cast on 
the action of the sulphur of these waters it may be admitted that 
the sulphides are probably decomposed m the stomach and sulphu- 
retted hydrogen generated That gas is probably a slight stimulant 
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to the intestme What su^huretted hydrogen reaches the blood is 
eliniiiiatcd by the lungs There seems to be no doubt that the gas 
18 absorbed m small quantities by the skin. 

It IS m sulphur waters chicHy that glainn and baregin occur 
This peculiar organic substance has been found both m American 
and m European springs Cold sulphur sprmgs are very widely 
diffused throughout the y^'cld Thermal ones are not so common 
Perhaps the largest thoullf^ not the strongest group of the latter is 
to be found in the Pyrenees We may remark again how very little 


Table VIII — Warm Sulphur Sprtntis 


I-ocality 

Height 
in Ft 

Itmp 
" Fahr 

Hydrosul- * , . , 

phunc Acidl 
absorbed m i , 5^* 

Water 1 ^"dium 

Aix-la Chapelle, Germany 

5M 

I ^1- 140 

0 I 

0 01 

Baden, near Vienna 


95-115 

2 5 

0052 

SchinznJLCh Switzerland 

1060 

80-92 

378 

Lavey, Rhone Valley 

135^ 

92-113 

3 5 

— 

Hercules Bad, Ban it 

500 

no 

42 6 

• — 

Aix-les Bains, Savoy 

' 7^5 

108 5 

27 2 

— 

Luchon, Pyrenees 

2000 

135 5 , 

— 

0 07 

Bar6ges. do 

4100 I 

113 1 

— 

0 04 

Am6lie-les-Bains, Pyrenees 

810 

«7'i47| 

— 

0 ot 

Cauterets, do 

3254 

71-134 ' 

— 

0 02 

Eaux Bonnes, do 

Archena, Murcia, Spam 

2 JOO 

90 s 
T2b 


0 02 

1 


and although some of the best known ones enumerated below are 
German and French they are common in Italy and elsewhere 
Heppingen Rotsdorf, Landskra, ApoUinaris Sellers, Bruchenau, 
Gieshubcl all German , St Galmier Pougues Lhateldon French. 

Associated with Class 111 is that of the strongly sulphated waters 
known m Germany as bitter or purging waters w hich have of late 
deservedly come mto use as purgative agents They are almost 
wanting m France and m America and there are no very good ones 
in England The chief bupply is from Bohemia and Hungary. 
The numerous waters of Oten aie tht best known and some of 

Table IX — Alkaline Haters 


Class I —Simple Alkaline 

1 llur'iixutR Uses 

[ rCatanh ot stomach, gout, 
71 renal and biliai) ciTcub, 

[ Uver compl unis, diabetes 

4 2 Do do do 

5 I Do do do 

I / Mucous eat irrli diilxlcs 

( specially 

f Do , sedative effect on 
) nervous system 
j Do , gout urinarv aflec 
— \ tions— ‘ Tlie Portuguese 

( Vichy 


Locality 


Vais, South France 

Bibn, Bohemia 
Vichy, France (10^° F ) 
Neuenahr, Rhineland (92" 
97“ ^ ) 

La Mai ou, France (97 F) 

, Vidago, Portugal 


hydrosulphuric acid theie is in in my of the most favouiite sulphur 
sprmgs, mcluding the very popular White Sulphur ones of 
Virginia There seems to be something peculiarly unsatisfactory 
m the analysis of sulphur waters and there has been difliculty in 
constructing the following impcifect tables 

Some of the most powerful cold wells aie those of C halles (with 
its very peculiar water) I euk and Harrogate linage has a very 
large amount of chloride of sodium in its spnngs Cold sulphur 
waters are on the whole more used in liver and indigestion than 
warm ones The general effects of warm sulphur waters differ so 
little at the various baths as to make it difficult to mention anythmg 
special to particular localities bclunznach has a reputation in 
skin complaints, Cautcrets, Eaux Bonnes and Challes in laryngefU 
iffections, the two Aix Luchon and Archeua in syphilis 

Alkaline Wafers are such as contain carbonate (chictly bicarbon 
ate) of soda along with an excess of carbonic acid Of the action 
of those carbonates it is known that when taken into the stomach 
they are neutralized by the gastric juice, and converted into ehloiide 
of sodium On their introduction into the stomach they produce 
an increased flow of gostne juiee If given during or immediately 
after meals m any qu intity they impeile digestion They shghth 
increase peiistaltic action but only feebly unless assisted by other 
salts They act slightly as diuretics Of the connexion between 
the biliary system and alkalies, which undoubtedly exists not much 
IS known with ceitainty The alkalization of the blood b> them is 
assumed by many but not proved It is very doubtful whether 
they reduce the quantity of libnne in the blood and thus mduce a 
lowered state of the system or whether they have any direct ten- 
dency to combine with fat and carry off a portion of superfluous 
adipose tissue T heir excess of carbonic acid through its action on 
the stomach favours the operation of alkaline w iters They have 
been classed as follows (1) simple alkalines where carbonate of 
soda IS the mam agent , (2) waters containing m addition some 
chloride of sodium , (3) waters contaming sulphates of soda or 
of magnesia All these classes may be said to be used in gout 
hthiasis affections of the liver catarrh and obstructions of the gall 
ducts, in dyspepsia, chronic catarrh of the stomach and diarrhoea, 
in obesity and in diabetes Some of the waters of the second class 
axe supposed to influence bronchial catarrhs and incipient phthisis 
while the more powerful sulphated waters of the tnird class are 
especially useful 111 catarrh of the stomach and in affections of the 
biliary organs, of these only one of imjiortanee (Carlsbad) is thermal 
The rival cold waters of Tarasp contain twice as much carbonate 
of soda The cold ones are cniefly used internally, the thermal 
ones both internally and externally Ihe latter, besides acting as 
warm water slightly stimulate the skin when the carbonic acid 
IS abundant and the carbonate of soda has some slight detergent 
effect on the cutaneous surface like soap These waters are un- 
known m England They are most abundant in countries of 
extinct volcanoes 

Classes 1 and II of alkaline waters may be said to have a sub- 
variety in acidulated springs or carbonate waters m which the 
quantity of salts is verj small that of carbonic acid large These 
table waters are readily drunk at meals They have of late years 
been so widely exported as to be within the reach almost of every 
one Their practical importance m aiding digestion is m reality 
much greater than one could expect from their scanty mineraliza- 
tion They arc drunk b> the country people and also largMy 
exported and imitated They are very abundant on the Continent, 


Class II --With Chloride of Sodium varying from ^ j to / 
tn amount 


Locality 

1 uhatschowitz 1 
Moravia ) 

Tonnistem, l 

Rhine Valle> / 

Fms, NaSvSau 

Ischia Italy 

Royat, \iivergne 
Mont Dore, do 

llourboule do 


Temp I Carb 
" Fahr • Sod i 

- j M 

I 

2 S 

I 

I 

85-115 I 20 

I 

up to 170 I 2 0 

I 

So-95 I i 
100-114 — 

io7-i2‘> 


I Therapeutic Uses 

r prings nch both 
in c rb soda 
* I and chi sodium 
1 1 1 igh t antacid 
h>mc to siom 
ach I 

I r Special in female , 
I complaints and 
1 1 mucous mem * 
1 1 hi ine 

rSpecidly iheu- | 
J matism and | 
I f ema 1 e com I 
{ plaints * 

(Do and some 
t skin affections 
Asthma chronic 
laryngitis 
( Scrofula, rachitis, 
cutaneous aflcc- 
I y tions 


1400 

2800 


Height 
in Ft 


1 tiOO 


Class UI — With Sulphate of Soda varying fromj 2 to jtn amount, 
and Carbonate of Soda varying from jjy to 05/ tn amount 


Locality 

Height 
in Ft 

Ihcrapeubc Uses 

Lister, Saxony 

1460 , 

/ Action on abdominal organs, 

{ female complaints 

Maricnbad, Bohemia 

1012 

Do , special use in obesity 

Franzensbad, do 

1293 

Do , specially a ladies' bath 
/ Powerful action on abdomi 
( nal viscera. 

larasp, Lower Engadine 

4000 

Carlsbad, Bohemia (i2i'’\ 
-i64‘'F) f 

1 1200 

1 Gout, liver affections, biliary 
\ and renal calculi, diabetes 


them are stronger thin the Ilunyadi of which an analysis has been 
given m Table I They are easily imitated Some of the best 
known are Ofen Pullna Saidschulz, Fnednchshall Birmerstorff, 
Kissingcn 

Iwo other classes of waters demand a few words of notice The 
French have much faith m the presence of minute quantities of 
arsenic in some of then spnngs and trace arsenical effects in those 
who drink them and some hrench authors have established a class 
of arsenical waters Bourboule in Auvergne is the strongest of 
them and is said to contain ,*ffth of a gram of arseniate of soda 
in 7 oz of water Baden-Baden according to Bunsen's latest 
analysis has a right to be considered an arsenical water It is 
however extremely doubtful whether the small amounts of arscni- 
ate of soda which have been detected accompanied as they are by 
preponderating amounts of other salts have any actual operation 
on the system The following are among the most noted springs 4 

XVIII 17 a 
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Bourbotile, Mont Dore, Royat, Sahes (Bigorres) Plombi^rcs 
Baden-Baden 

Of late years hihxum has been discovered in the waters of Baden- 
Baden, and vanous other places boast of the amount of that sub- 
stance m their springs Indeed a new bath has been established at 
Assmannshausen on the Rhine m consequence of the discovery of 
a weak alkaline spring containmg some lithium Not very much 
IS known of the action of lithium in ordinary medicine, and it un- 
doubtedly does not exist in medicinal doses even in the strongest 


C5 


3 

A 

Br 

'3 


Designation and Locality 

^Lebanon Columbia co , N A \ 
(73^ F) f 


Healing, Bath c o , Va (88" F ) 


Warm, Bath co , Va (98" h 


Hot, Bath CO , Va (i 10® F ) 

Paso Robles, San Luis Obisjx)\ 
CO , Cal (122" F ) f 

Hot, Garland CO Ark (9^ 150“ \ 
F) \ 


Gettysburg, Ad iias co Penn 

Sweet, Monroe CO ,W Va (74 F) 
J Berkeley, Morgan co , W Va ) 

Alleghany, Mon tgomciy CO , Va 

Bethesda, Waukesha co , Wis 

'Lower Blue Lick, Nicholas co \ 
Ky I 

Sharon, Schoharie co , N Y 

White Sulphur, Greenbrier co \ 
Va / 

>alt Sulphur, Monroe co , W Va 


§ { Bedford, Bedford co , Penn 


y 


u 



( St Catherines Out ino, Canada 
Caledonia, Ontario Canada 
Hathomc, Saratoga, N Y 
Bdlston, Saratoga co , N Y 


Oak-Orchard Acid, Genesee^ 
CO , N Y i 


Rawley, Rockingham co , Va 
Sweet Chalybeate, Allcghany| 

Rockbridge A um, Rockbndgc \ 
CO , Va f 

Cooper's Well, Hinds co , Miss 


jX rab Orchard Lincoln eo , Ky 
™idland. Midland co , Mich 

Bladen, Choctaw co , Ala. (car-\ 
bonated alkaline) J 

C ongress, Santa Clara co , Cal \ 
(saline-alkalinc) • f 

bt Louis, Gritiot co , Mich \ 
^ (simple alkaline) . ( 


Theurapeutic Application 


I Sciofulous ulcers ind oph 
I thalmia,02oena,chronic 
diarrhoea and dysen- 
tery, secondary and 
tertiary syphilis 
L hroiiic and subacute 
rheumatism, gout, neur- 
algia, nephritic and 
calculous diseases 

( ^Chronic rheumatism, gout, 
diseases of liver, neur- 
algia, contractions of 
joints 


Dartrous diseases of skin, 
functional diseases of 
uterus, chrome mer- 
cuiial and lead poison- 

. ing 

/Cilculiis, gri\c), catarrn 
I of stomach or bladder, 
I dyspepsia 

j Gravel, dyspepsia (diu- 
\ retie, diaphoretic) 

jNcuialgii (restorative ) 

Purgative, diuretic 
J^i ibctes mellitus, gravel, 
inflammation of blad- 
der, dropsy, albumin 
uria (diuretic) 

I Aperient and alterative 

Do do 

Dartrous skin diseases, 
diseases of the bladder, 
jaundice, dyspepsia 
Do , scrofula and syphilis 

( Anaemia, gravel, calculus 
(stiongly diuretic) 

/ Rheumatism, j:out scro- 
ll fula, neuralgia 
Rheumatism, gout 
f Dyspepsia, jaundice, ab 
( dominal plethora 
Do do do 

Ulcers, diseases of the 
skin, passive haemor- 
rhages, atonic di irrhoea 
(has 10 grains of free 
sulphuric acid m the 
pint) 

Chlorosis and anaemia 
generally , tonic 


Do 


do 


do 


( Scrofula, chronic diar- 
rhoea 

f Anaemia, chlorosis, 
chronic diarrhoea, 
dropsy 


TDyspcpsia, neuralgia, 
^ chronic and subacute 
I rheumatism 


springs Among these springs are those of Baden-Baden, Assmanns- 
hausen, Elster, Royat, Ballston Sp^ and Saratoga (U S ) 

American Mineral Waters — ^The number of sprmgs m the 
United States and Canada to which public attention has been called 
on account of their supposed therapeutic virtues is very large, 
amounting in all to more than three hundred Of this number 
comparatively few are in Canada, these not more than six 

(St Cathennes Caledonia, Plantagenet iiaxton Charlottesville and 
Sandwich) have attamed general celebrity The first three belong 
to the saline class, the Caxton is alkaline saline and the last two 
are sulphur waters The St Cathennes is remarkable for the very 
large amounts of sodium calcium and magnesium chlorides which 
it contains, its total salts (450 grains in the pint) being more than 
three times the quantity contained in the brine baths of Kreuznach 
m Prussia The Charlottesville and Sandwich spnngs likewise 
surjiass the noted sulphur watci s of Europe in their excessive per 
centages of sulphuretted hydiogen the former containmg more 
th in 3 and the latter 4 72 cub in of this gas in the pint 

Ihe mineral spnngs m the United States are very unequally dis 
tnbuted by fir the larger number of those winch are m high medical 
repute occurring along the Appalachian chain of mountains, and 
more especially on or near this chain where it passes through the 
Slates of Virginia West Virginia and New York Ihc Devonian 
and Silurian formations which overlie the Kozoic rocks along the 
course of the Appalachian chain have been greatly fissured — the 
faulting of the strata being m some places of enormous magnitude 
— by the senes of upheavils which gave use to the many parallel 
mountain ridges of the Appalachians In many places the spnngs 
occur directly along the lines of fault The various classes of 
mineral waters are likewise very unequally represented the alkaline 
spnngs and those containing GDuber and Epsom salts being much 
inferior to their European representatn es On the other hand 
the very numerous and abundant springs of Saratoga compare very 
fivourably with the belters and similar saline waters and among 
the many American chalybeate spnngs the subcl iss represented 
by the Rockbridge Alum is unequalled in regard to the very large 
percentages of alumina and sulphuric acid which it contains 
Besides its greitcr amount of mineral constituents (135 grams per 
pint) the Ballston spring surpasses the similar saline waters of 
Homburg Kissingen Wiesbaden and Sclteis in its percentage of 
carbonic acid (53 cub in ) It is also remarkable for the very 
large proportion of carbonate of lithia amounting to o 701 grains 
Thermal springs ire specially numerous in the tcrntones west of 
the Mississippi and in California Those m the east mostly occur 
m Virginia ilong the southern portion of the Appalachian chain, 
in the middle and New I ngland States 1 ebanon is the only important 
thermal spring Subjoined is a list of thirty American springs, 
the design being to represent as many of the more noted spas as 
possible while at the same time enumerating the best representa 
lives of the classes and subclasses into which mineral w'' ers sre 
divided according to the German method of classification 

Bibliocrajiiv — ( i) German E Osinn Darstellung dev He%l- 
quellen Europas (3 vols Berlin 18^9-1843), J bcegen, Handbuch 
dev Hetlquellenlehre (Vicnn i 1862I , B M Lersch, Hydrochemte 
(1870) and many other works, Helfit Handbuch d Balneotherapy i 
(8th ed Berlin, 1874) , Valentiner Handbuch d Balneotherapxe 
(Berlin 1876), L Lehmann, w Bvunnen Lehr e (V>oi\n 1877), 
j Braun, System Lehrbuch d Balneotherapie, 4th ed by hromm 
(Berlin 1880), O Leichtenstern Balneotherapie (Leipzig 1880J 

(2) French Dictionnaire des caux minSrales &c by MM Durand 
hardel, &c (2 vols Pans i8()0), J Lefort fraitd de chemte hydro- 
lologtque (2nd ed Pans, 1873), C James Guide pr aft aue aux eaux 
nrinirales (Pans) many editions, Mac6 Guide aux vi lies d‘ eaux, 
(Pans 1881), Joanne and Le Pileur Les Bams d* Europe (Pans) 

(3) Swiss Meyer Ahrens Hetlquellen der "^chweitz (Zurich, 1867) 
Gsel) Ftls Die Bdder nnd Kuroite dcr Schweitz (Zurich, 1880) 

(4) Italian G Jervis Gutda alle acque mtneralt d* Italia (Turin 

1876 E F Harless Die Hetlquellen und Kurbdder Itahens 

(Berlin 18 j8) (5) Spanish Rubio Tratado de las fuenies miner 

ales de Espafia (Madrid 1853), Don J de Antelo y Sanchez has 
recently published a work on Spanish waters (6) English 
T Short, History of the Mineral Waters (London I734)» J Rutty 
Methodical Synopsis of Mineral Waters (I>ondon 1757), Granville 
S/)a5 of England (1841) , L Lee Mineral Springs of England (London 
1841) , ] Maepherson Our Baths and Wells (1871) , id Baths andWells 
o/L«ro/>dJ (1873) , and H Weber's Eng ed of Braun (London 1875) 

A great portion of the literature is to be found m monographs on 
particular places (7) American ] IBell, The Mineral and Thermal 
Springs of the United States and Canada {1855), J J Moorman, 
The Mineral Waters of the United States and Canada (1867), 
C F Chandler Lecture on Water G E Walton The Mineral 

^tngs of the United States and Canada (1875), I Burney Yeo, Ihe 
Therapeutics of Mineral Springs (1904) 

MINERVA9 an Italian goddess, subsequently identified 
with Athena She presided over all handicrafts, inventions, arts 
and sciences Her oldest sanctuary at Rome was in the temple 
built by Tarquin on the Capitol, where she was worshipped 
with Jupiter and Juno She had also a temple on the Aventine, 



MINGHETTI— MINIATURE 


which was the meeting-place for dramatic poets and actors, 
whose organization into gilds under her patronage dated from 
the time of Livius Andronu us {qv) The dedication day of 
the temple was the 19th of March, the great festival of Minerva, 
called qutnquatruSy because it fell on the fifth day after the ides 
All the schools had holidays at this time, and the pupils on 
reassembling brought a fee (tninerval) to the teachers In every 
house also the quinquatrus was a holiday, for Minerva (like 
Athena Ergane) was patron of the women’s weaving and 
spinning and the workmen’s craft At a later time the festival 
extended over five days, the last four being chiefly occupied 
with gladiatorial shows — because Minerva was the goddess 
of war (Ovid, Fasti, 111 809-834, Juvenal x 115, with Mayor’s 
note) Ihe erection of a temple to her by Pompey out of the 
spoils of his eastern conquests shows that she was the bestower 
of victory, like Athena Nike, and the dedication of a vestibule 
in the senate house by Augustus recalls Athena the goddess 
of c ounscl {PovXata) Under Domitian, who claimed her 
special protection, the worship of Minerva attained its greatest 
vogue in Rome The emperor Hadrian founded an educational 
institution, named after her the Athenaeum The 23rd of March 
had always been the day of the tubilustnum, or purification 
of the trumpets used in the sac red rites, so that the ceremony 
came to be on the last day of Minerva s lcsti\al, but it is very 
doubtful whether it was really connected with her Ihere was 
another temple of Minerva on the Caelian Hill, where she was 
worshipped under the name of Capta, the captive, ’ the origin 
of whic h IS unknown Here a festival called the lesser qumqua- 
irus was celebrated on the I3th-T4th of June, chiefly by the 
flute players (Livy IX 30, Ovid, vi 631) \s the Romans 
learnt the use of the flute from the Etrusc ans, the f ict of Minerva 
being the patron goddess of flute-players is in favour of her 
Etruscan origin, although it may merely be a reminiscence 
of the Greek stoiy which attributed the imcntion of the flute 
to Athena A carved image of the goddess called the P ilhdium, 
said to have been brought from Troy to Lavmium, and thence 
to Rome by the family c)f the N lutii, was kept in the temple 
of Vesta and carefully guirdcd as necessary to the piosperity 
of the city The older form of the name Minerva is Mener\M 
( = Ments-va Gr /acVos), it probably means “thinker” 

MINGHETTI, MARCO (1818-1886), Italian economist and 
statesman, was born it Bologn i on the i8th of November 
1818 In 1846 he signed the petition to the Conclace for the 
election of a Liberal pope, and was appointed mcmbei of the 
state counc il summoned to prepare the constitution for the Papal 
States With Antonio Montanan and Rodolfo Audinot he 
founded at Bologna a paper, 11 Felsineo In the first constitu- 
tional cabinet, jiresidcd over by Cardinal Antonelli, Minghetti 
held the portfolio of public works, but after the allocution by Pius 
IX against the Italian W ir of Independence he resigned, and 
joined the Piedmontese army as captain on the general staff 
Returning to Rome in September 1848, he refused to form a 
cabinet after the assassination of Pellegrino Rossi, and spent 
the next eight years in study and travel Summoned to Pans 
by Cavour m 1856 to prepare the memorandum on the Romagna 
provinces for the Pans C^ongress, he was in 1859 appointed 
by Cavour secret iry -general of the Piedmontese foreign office 
In the same year he was elected president of the assembly of 
the Romagna after the rejection of pontifical rule by those pro- 
vinces, and prepared their annexation to Piedmont Appointed 
Piedmontese minister of the interior, he resigned office shortly 
after Cavour’s death, but w^as subsequently chosen to be minister 
of finance by Farini, whom he succeeded as premier m 1863 
With the help of Visconti-Venosta he concluded (Sept 15, 
1864) the “September Convention” with !brance, whereby 
Napoleon agreed to evacuate Rome, and Italy to transfer her 
capital from Turin to Florence The convention excited violent 
opposition at Turin, in consequence of which Minghetti wis 
obliged to lesign office He took little part in public life until 
1869, when he accepted the portfolio of agriculture in the 
Menabrea Cabinet Both in and out of office he exercised his 
influence against an Italo-French alliance and for an immediate 
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advanc e upon Rome, and in 1870 wai> bcnt to London and Vienn* 
by the Lanza-Sella Cabinet to organize a league of neutral 
powers on the outbreak of the Franco- Prussian War In 187^-, 
he overthrew the Lanza-Selb C ibinct and regained the premier- 
ship, which, with the portfolio of finance, he held until the fall 
of the Right from power on the 18th of Maich 1876 During 
his premiership he inaugurated the rapprochement betwcci^ 
Italy, Austria and Germany, and reformed the naval and military 
administration , and before his fall he was able, as financ e minister 
to announce the restoration of equilibrium between expcndituu 
and revenue lor the first time since i860 Aftei the advent of the 
Left, Minghetti remained for *^0100 years in Opposition, but 
towards 1884 joined Deprctis in creating the Trasformismo, 
which consisted in bringing Conservative support to Liberal 
cabinets Minghetti, however, drew from it no personal advan- 
tage, and died at Rome on the loth of December 1886 without 
having returned to power 

His writings lucUide Della economta p ibhlica t delle sue atttnenze 
con la morale t col dintto (Bologna 1859) iiul La Chiesa e lo Statu 
(Milan 1878) 

MINGRELIA, \ formei principality of 1 ranscauc asia, which 
became subject to Russia m 1804, and since 1867 has belonged 
to the gowinment of Kutais The country corresponds to the 
ancient Colchis, end Sukhum Kaleh on the Black Sea coast, 
which was the capital under the Dadian dynasty (1323-1694), 
IS to be identified with the ancient Dioscurias, a colony of Miletus 
The Mingrc bans, who are c losely akin to the Georgians, numbered 
241,000 in 1902, and bekmg to the Orthodox Greek Church 
I (sec further Kutms and Caucasia) 

MINIAIURE The word ‘ miniature,” derived from the 
Latin minium, red lead, has been techmcally employed, in 
the first instance, to describe a puture in an ancient or medi- 
eval manusenpt, the simple decoiation of the early codices 
having been ‘ miniated ” or delineated with that pigment The 
generally small scale of the medieval pictures has led secondly 
to a pseudo-etymologK al c onfusion of the term with “ minute- 
ness ” and to Its appluation to “ paintings in little ”, it is now 
used mainly in this sense, and is ordinarily applied to a painting 
on a very small scale, usually a portrait, and by analogy to 
anything on a very small scale 

I Miniatures in Ancient and Medieval MS S — The part 
played by the miniature in the seheme of the orn irnentation 
of MSS , in the early centuries of the Christian era and m the 
middle ages, is dealt with m the article on Iliuminated MSS 
In the present article will be discussed the development and 
(hangts which it underwent, m different ages and in different 
countries, both in its technical treatment and in its leading 
characteristics Ihe subject divides itself into two distinct 
portions, the classital and the medieval, between which there 
lies the great separating space of the early middle ages, which 
affords but scanty material to connect them When, however, 
we have advanced into the middle ages, we are no longer at a 
loss, and we can follow the later development of the miniature 
through all its changes in the various schools of western Europe 
down to its transition into the modern picture 

The importance of the study of the miniature has perhaps 
hardly received in the past the recognition which it merits 
I he history of painting cannot be perfectly understood without 
a knowledge of the rise and progress of the art of mm ature- 
painting m MSS, and examples of the art still survive in an 
abundance wh rh frescoes and paintings in the large cannot 
rival Modern methods of photography have brought within 
the reach of the student material which m earlier generations 
was not accessible, and consequently a juster conception can 
be formed of the position which the miniature holds in the 
history of art than was possible before 

The earliest examples that have descended to us are closely 
connected in style and treatment with the pictorial art of the 
later Roman classical period In fact they are separated from 
that period by only two or three ( enturies, and they still follow 
its traditions The oldest specimens of all are the series of 
coloured drawings or miniatures cut from m illustrated MS, 
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of the lhad and jk)w m the Ambrosian Library at Milan, which 
there is good reason for placing as early as the 5rd century 
In these pictures there is a considerable variety in the quality 
of the drawing, but there are many notable instances of fine 
figure-drawmg, quite classical in sentiment, showing that the 
earlier art still exercised its influence Such indications, too 
of landscape as are to be found are of the classical type, not 
conventional in the sense of medieval conventionalism, but still 
attempting to follow nature, even if in an imperfect fashion, 
)Ubt as in the Pompeian and other frescoes of the Roman age 
Of even greater value from an artistic point of view are the 
mmiatures of the Vatican MS of Virgil, known as the Schedac 
Vaticanae/’ of the 4th century Ihey are in a more perfect 
condition and on a Wger scale than the Ambrosian fragments, 
and they therefore offer belter opportunity for examining methcxl 
and technique 7 he drawing is quite classical in style, and 
the idea is conveyed that the miniatures arc direct copiis fiom 
an older senes Ihe colours are opaque indeed, in all the 
miniatures of early MSS the employment of body colour wis 
universal The method followed in pi icing the different scenes 
on the page is highly instructive of the practice followed, as 
we may presume, by the artists of the early centuries It seems 
that the background of the scene w is first painted in full, covering 
the whole surface of the page, then, over this background were 
painted the larger figures ani^ objects, and over these again 
the smaller details m front of them were superimposed Again, 
for the purpose of securing something like perspective, an 
arrangement of horizontal zones was adopted, the upper ones 
containing figures on a smaller scale than those below 

Jt was reserved for the Byzantine school to break away more 
dec idcdly from the natural presentment of things and to develop 
convention Yet in the best early examples of this school the 
classical sentiment still lingers, as the relics of the miniatures 
of the Cxittonian Genesis, in the British Museum, and the best 
of the miniatures of the Vienna Dioscondes testify , and m the 
miniatures of the later Byzunlmc MSS, which were copied 
from earlier examples, the reproduc lion of the models is faithful 
But on comparing the miniatures of the Byzantine school 
generally with their classical predecessors, one has a sense of 
having passed from the open air into the cloister Under the 
restraint of ecclesiastical domination Byzantine art became 
more and more stereotyped ind conventional Ihe tendency 
grows to paint the flesh-tints in swarthy hues, to elongate and 
emaciate the limbs, and to stiffen the gait Browns, blue-grey s 
and neutral tints are in favour Here we first find the technical 
treatment of flcsh-painting which afterwards became the special 
pi ae lice of Italian miniaturists, namely the laying on of the 
actual flesh-tints over a ground of olive, green or other dark 
hue Landscape, such as it was, soon became quite conventional 
setting the example for that remarkable absence of the true 
representation of nature which is such a striking attnbute of 
the miniatures of tlie middle ages 

And yet, while the ascetic treatment of the miniatures obtained 
so strongly in Byzantine art, at the same time the Oriental 
sense of spk ndour shows itself in the brilliancy of much of the 
colouring «md in the lavish employment of gold In the minia- 
tures of Byzantine MSS are first seen those backgrounds of 
bright gold wlueh afterwards appear m such profusion in the 
productions of every western school of painting 
Ihe influence of Byzantine art on that of medieval Italy is 
obvious The early mosaic's m the churches of Italy, such as 
those at Ravenna and Veniv.c, also afford examples of the 
dominating Byzantine influence But the earlv middle ages 
provide but few landmarks to guide the student, and it is only 
when he emerges into the 12th century, with its frescoes and 
m matures still bearing the impress of the Byzantine tradition, 
that he can be satisfied that the connexion has always existed 
during the intervening centuries 

When we turn to the farther-west of Europe, there also we 
find under the Carolingian monarchs a school of painting 
obviously derived from classical models, chiefly of the Byzantine 
type, but whether derived directly from the East, or, what is 


more probable, transmitted through Italian channels, must 
remain doubtful The interest of that school for our present 
purpose is that it was the parent of the later mimature-painting 
in the countries of the West For in the native schools of those 
countries de<5oration only was the leading motive In the MSS 
of the Merovingian period, in the school which connected 
Frankland and northern Italy, and wlveh is known as Lombardic 
or Franco-Lombardic, in the MSS of Spam, in the productions 
of the Celtic school of our own islands, figure-draw mg was 
scarcely known, and where it was practised it w as of a barbarous 
eharac ter, serving rather as a feature of decoration than as a 
rc presentation of the human foi m Hence in those native schools 
the miniature, in its true sen^e of a picture, may be regaided as 
non-cxjstcnt 

hrom these native sc hcx)ls we exclude the Anglo-Saxon school, 
developed especially at Canterbury and Winchester, which 
piobably derived its eliaraetenstie free hand drawing from 
classical Roman models, scarcely iiiflueneed by the Byzantine 
element The highest qualities of the miniatures of the loth 
and iith icnturies of this school he in fine outline drawing, 
which had a lasting mfluenc e on the English miniature of the 
latei centuries But the southern Anglo-Saxon school rather 
stands apart from the general line of development of the western 
medieval miniature How far it was affected by Continental 
influence will be piesently notued 

Turning to the productions of the Carohngian school, which 
owed its origin to the encouragement of Charlemagne, it is seen 
that the mmu^luic appears m two forms hirst, there is the 
truly conventional miniature fallowing the Byzantine model, 
the subjects being generally the portraits of the Evangelists 
or portraits of the emperors themselves the figures stiff and 
formal, the pages brilliantly and often coarsely coloured and 
gilded, generally set m architectural sunoundings of a fixed 
type, and devoid of landscape in the real sense of the word 
On the other hand, there is aEo the miniature m which there is 
an attempt at illustration, as, for example, the depicting of 
scenes from Bible histc^ry Here there is more freedom, and 
wc trace the debased classical style which copies Roman, us 
distinguished from Byzantine, models Ihc figure-drawing is 
sufficiently clumsy, but the type is Roman, or debased Roman, 
and the costumes arc clearly derived fre)m the same source 
Here, too, there is a better attempt at landscape, which is not 
of the absolutely cx)nvcntJonal deaelness of the Carolingian- 
Byzantinc type But this second style of illustrative miniature 
appears only occasionally Ihe other was the characteristic 
miniature of the Carohngian school, and, accompanied as it was 
with profuse decoration in border and initial, it set the pattern 
for the later Continental schools of the West 

The influence which the Carohngian school exercised on the 
miniatures of the southern Anglo-Saxon artists shows itself 
in the extended use of bodyn olour and in the more elaborate 
employment of gold in the decoration Such a MS as the 
Bencdictional of Aethelwold, bishop of Winchester, 963 to 984, 
with Its series ot mmiatures drawn in the native style but 
painted m opaque pigments, exhibits the influence of the foreign 
art But the aitual drawing remained essentially national, 
marked by its own treatment of the human figure and by the 
peculiar disposition of the drapery with flutteruig folds Its 
fault was over-refinement, tending to an affected exaggeration 
and disproportion of the limbs With the Norman Conquest 
this remarkable native school passed away 

The penod immediately succeeding the Carohngian school 
in western Europe was one of extreme decadence in the minia- 
tures of MSS In the lolh and nth centuries they were mere 
lifeless copies of earlier types But with the awakening of art 
m the 1 2th century the decoration of MSS received a powerful 
impulse Although the artist of the time excels in the border 
and the initial, still in the miniature also there is vigorous 
drawing, with bold sweeping lines and careful study of the 
draperies The artist now grows more practised in figure- 
drawing, and while there is still the tendency to repeat the same 
subjects m the same conventional manner, individual effort 
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produced in this century many miniatures of a very noble 
character The Norman Conquest had brought England 
directly within the fold of Continental art, and now began 
that groupmg of the French and the English and the Flemish 
schools, which, fostered by growing intercourse and moved by 
common impulses, resulted in the magnificent productions of 
the illuminators of north-western Europe from the latter part 
of the 1 2th century onwards But of natural landscape there 
IS nothing, unless rocks and trees of a stereotyped character 
1 an be so regarded Hence the background of the immature 
of the 1 2th and immediately succeeding centuries became the 
field for decoration to throw into stionger relief the figures in 
the scene And thus aiose the practice of filling in the entire 
space with a sheet of gold, often burnished a brilliant method 
of ornament which we have already seen practised in the Bvzan* 
tine school We have also to notice the conventional treatment 
of the sacred figures, which continue henceforward, from a 
sense of veneration to be clad in the traditional robts of the 
eaily centuries, while the other figures of the scene wear the 
ordinary dress of the period 

It will be convenient, at this point, to follow the development 
of the miniature in the northern schools of England and France 
and the Low Countries, occasionally glanang at Germany, 
dunng the next three centuries, and to leave aside for the 
moment consideration of the Italian school and the schools 
ilhed therewith 

Entenng the 13th century, we reach the period when the 
mimature may be said to justify the modem false etymology 
which has connected the title with minuteness The broad, 
bold style of the 12th century gives place to the precise and 
minute Books in general exchanged their form from the large 
folio to the octavo and smaller sizes There was a greater 
demand for books, and vellum was limited in quantity and 
had to go further The handwriting grew smaller and lost the 
roundness of the 12th century Contractions and abbreviations 
in the texts largely increased m number Everywhere there 
IS an effort to save space And so with the miniature Figures 
were small, with delicate strokes m the features and with neat 
slim bodies and limbs The backgrounds blaze with colour 
and burnished gold, and delicate diaper patterns of alternate 
gold and colour abound frequently, and especially in English 
MSS , the dr iwings are merely tinted or washed with transparent 
colours In this century, too, the miniature invades the initial 
Whereas in the earlier periods bold flowering scrolls are the 
fashion, now a little scene is introduced into the blank spaces 
of the letter To compare the work of the three schools, the 
drawing of the English miniature, at its best, is perhaps the 
most graceful, the French is the neatest and the most accurate, 
the Flemish, including that of western Germany, is less refined 
and in harder and stronger lines As to colours, the English 
artist affects rather lighter tints than those of the other schools 
a partiality is to lie observed for light green, for grey-blue, and for 
lake Ihe J ranch artist loved deeper shades, especially ultra- 
manne The Fleming and the German painted^ as a rule, in 
less pure colours and inclined to heaviness A noticeable 
feature in French MSS is the red or copper-hued gold used in 
their illummations, in strong contrast to the paler metal of 
England and the Low Countries 

It IS remarkable how the art of the miniature throughout 
the 13th century maintains its high quahty both in drawing 
and colour without any very strikmg change 1 liroughout the 
century the Bible and the Psalter were m favour, and natur- 
ally the same subjects and the same scenes ran through the period 
and were repeated by artist after artist, and the very character 
of those sacred books would tend to restram innovation But 
towards the close of the penod such secular works as the romances 
were growmg m popularity, and afforded a wider field for the 
mvention of the illustrating artist Therefore with the opening 
of the 14th century a pdpable change of style supervenes 
We pass to more flowing lines, not to the bold sweeping strokes 
and curves of the T2th century, but to a graceful, delicate, 
yielding style which produced the beautiful swaying figures 
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of the penod In fact the miniature now begins to free 
itself from the role of an integral member of the decorative 
scheme of illumination and to develop into the picture, depending 
on Its own artistic ment for the position it is to hold in tlie future 
This IS shown by the more prominent place that the miniatuie 
now assumes, and by its growing mdependence of the decorative 
border and mi tied But, at the same time, while the miniature 
of the 14th century thus staves to dissociate itself from the rest 
of the illuminated details of the MS , within itself it flourishes 
in decoration Besides the greater eUstiuty of the figured- 
drawing, there is a parallel development in the designs of the 
backgrounds Ihe diapers become more elaborate and more 
brilliant , the beauty of the burnished gold is enhanced by the 
tippled patterns which arc frequently worked upon it; the 
gothic canopies and other architectural features which it became 
the practice to introduce naturally followed the development 
of the architecture of the penod In a word, the great expansion 
of artistic sentiment m decoration of the best type, which is 
so promment in the higher work of the 14th century, is equally 
conspicuous m the illuminated mmiature 

In the early part of the century, English drawing is very 
graceful, the figures bending with a waving movement which, h 
they were not so simple, would l)c an affectation Both in the 
outline specimens, washed with transparent colour, and in tlic 
fully pamted examples, the best Enghsh work of this time is 
unsurpassed French art still maintains its neat precision, the 
colours more vivid than those of England and the faces dehcately 
indicated without much modelling The productions of the 
Low Countnes, still keepmg to the heavier style of drawing, 
apj)ear coarse beside the works of the other schools Nor does 
German mmiature art of this period hold a high position, being 
generally mechanical and of a rustic character As time advances 
the French miniature almost monopolizes the field, excelhng 
in brilliam y of colouring, but losing much of its punty of drawing 
although the general standard still remains high. The English 
school gradually retrogrades and, owing no doubt to pohtical 
causes and to the wars with France, appears to have produced 
no work of much value It is only toward the end of the century 
that there is a revival 

This revival, which is referred to m the article on Ii LuiUNATii.D 
MSS , has been attributed, with some reason, to a connexion 
with the flounshing school of Prague — a school which in the 
scheme of colouring suggests a southern influence — following 
on the marnage of Richard II with Anne of Bohemia m 1^82 
The new style of English miniature painting is distinguished 
by richness of colour, and by the careful modelhng of the faces, 
which lompares favourably with the shghter treatment by thi 
contemporary Frem h artists Similar attention to the features 
also marks the northern Flemish or Dutch school at this penod 
and in the early it;th ( entury , and it may therefore be regarded 
as an attribute of Germanic art as distinguished from the French 
style 1 he promise of the new development in Enghsh miniature 
painting, however, was not to be fulfilled In the first quarter 
ol the 15th century, examjilcs of great merit were produced, but 
at a standstill in drawing and fettered by medievd convention 
The native art practically ( ame to a close about the middle of 
the century, just when the better appreaation of nature was 
breaking down the old conventional representation of landscape 
in European art, and was transforming the miniature into the 
modem picture Whatever mmiatun painting was to be 
produced in England after that time was to be the work of 
foreign artists or of artists imitating a foreign style The 
condition of the country dunng the Wars of the Roses suflfi- 
ciently n counts for the abandonment of art Thus the history 
of the miniature in the i^tli century must be sought in the 
manuscripts of the Continental schools 

Fii-st we have to consider northern France and the Low 
Countries As it passes out of the 14th and enters the 15th 
century, the miniature of both schools begins to exhibit greater 
freedom in composition, and there is a further tendency to 
aim rather at general effect by the colouring than neatness m 
drawing This was encouraged by the wider field opened to 
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the miniatumt Books of all kinds \vere illustrated, and sacred 
books, Bibles and Psalters and liturgical books, were no longer 
the chief, if not the only, MSS which were illuminated And yet 
there was one class of MSS which came into the greatest promi- 
nence and which was at the same time liturgical This was the 
Horae, or Hours of the Virgin, &c , devotional books for individual 
use, which were multiplied in vast numbers and contained 
some of the finest work of the miniaturists The decoration 
of these little volumes escaped in great measure from the con- 
ventional restraints which their religious character might have 
imposed Furthermore, the demand for illuminated MSS 
had by this time established a regular trade, and their production 
was not confined, as formerly, to the cloister with its narrow 
and limited views 

Early m the century the old conventional treatment of land- 
scape still held its own, nor did the diapered and gilded back- 
ground pass out of use Indeed, in some of the finest From h 
specimens of the time the diapered patterns are more brilliant 
than ever But natural scenery m the second ejuarter of the 
• entury asserts itself more decidedly, although with faults in 
perspective It was not until another generation had arisen 
that there was a true appreciation of the horizon and of 
itmospheric effect 

Ihe mmiatures of the French and Plemish schools run fairly 
parallel for a time, but after the middle of the century national 
( haracteristics become more markt d and cb vergent The Freni h 
niniature began to deterioratt, though some very fine ex- 
imples were produced by the more gifted artists of the school 
Ihe figure-drawing was more tare less, and the painting tended 
to hardness without depth, which the artist endeavoured to 
relieve by an excess of gilt shading The close of the century 
brought with it the end of the French miniature, for the ex- 
travagant productions of the i6th centurv cannot be counted 
\s worthy of ( onsideration 

The French miniature went down before the Flemish school, 
which in the latter part of the 15th century attained to its 
liighest excellence The Flemish miniature affected extreme 
softness and depth of colour, also an ever-mcreasmg carefulness 
in the treatment of details, of the dripines, of the expression 
of the features the Flemish type of the Virgin’s face, for ex- 
ample, with its full, high forehc id, can never be mistaken In 
the best Flemish miniatures of the period the artist succeeds in 
presenting a wonderful softness and glow of colour, nor did the 
high standard cease with the 15th century, for many excellent 
specimens still remain to xttest the favour in which it was held 
I or a few dec ades longc r 

In the foregoing remarks what has l)een said in regard to the 
' areful treatment of details applu s still more to the miniatures 
txecuted in grisaille, in which the absence of colour invited 
in even stronger accentuation of that treatment This is 
perhaps most observable in the grisaille miniatures of northern 
inlanders, which often suggest, particularly m the strong angular 
imes of the draperies, a connexion with the art of the wood- 
f ngraver 

Ihe Flemish miniature did not, howc\er, hold the favour 
of western Europe without a rival that rival had arisen m 
the south, and had come to perfection (oncurrcntly with the 
miniature of the T^ow Countries in the 15th century Ihis was 
che Italian miniature, and the history of its development now^ 

< laims a brief notuc We return to the 13th century, where 
we suspended examination of the work of the school of the 
miniature painters of Italy, but we are not m i position, from 
lack of material, to follow so closely the development of the 
Italian miniature Yet there is enough to show that it passed 
through the same stages as the mmiatures of England and 
France and the Low Countnes Intercommunication between the 
countries of Europe was too well established for the case to be 
otherwise In Italian MSS of the normal type the influence 
of Byzantine art is ver\ manifest during the 13th and i4lh 

< entunes The old system of painting the flesh tints upon 
olive green or some similar pigment, which is left exposed on 
ihe Iinca of the features, thus obtaining a swarthy complexion. 


continued to be practised in a more or less modified form into 
the 15th century As a rule, the pigments used are more opaque 
than those employed in the northern schools, and the artist 
trusted more to colour alone to obtain the desired effect than 
to the mixture of colour and gold which gave such brilliant 
lesuits in the diapered patterns of France The vivid scarlet 
of the Italian mimaturists is peculiarly them own The figure- 
drawing does not bear eomparisun with the contemporary art of 
English and French MSS , the human form being often stunted 
and thick-sct In general, the Italian miniature, before its great 
expansion in the 14th century, is far behmd the miniatures of 
the north But with the 15th centur), undei the influence of 
the Renaissance, it advanced into the front rank and rivalled 
the best work of the Flemish school The use of thicker pig- 
ments enabled the miniaturist to obtain the hard and polished 
surface so charac teristie of lus work, and to maintain sharpness 
of outline, without losing the depth and richness of colour winch 
compare with the same c|ualities in the hlemish school 
The Italian style was followed in the MSS of Provence in 
the 14th and 1 5th centuries It had its effect, too, on the school 
of northern France, by which it was jIso influenced in turn 
In the MSS of southern Geimany it is iKo m evidence But 
the principles which have been reviewed as guiding the develop- 
ment of the miniature in the more important schools apply 
equally to all Like the miniature of the hlemish school, the 
It than miniature was still worked to some extent with succeso 
under special patronage even in the i6th century, but with 
the rapid displacement of the maniiscnpt b\ the printed lx)ok 
the miniaturist’s occupation was brought to a close 

lor Authonties sec under MSS (I. M f) 

2 Miniature!* as separate Small Pictures — In Europe the later 
cle\elopmcnt of the miniature, applied almost exclusively to 
portiaits, i, to a large extent English, and the greater numbei 
of the chief masters in the art have hten Englishmen or have 
lived in England Several gre it portrait painters ue said to 
have worked oc casicmally in miniature, and there are paintings, 
small in size attnbuted with good reason to Holbein, Antonio 
More, John Shute, Clcef, Stretes, leerlmek, Zuerhero, John and 
T Betts, and with less probability even to Van Dvck there 
is a fine signed work by hliute(see Lomazzo’s Trattato delV artt 
ddla pitiiira, trans Hey doc k, 1 598) in the Picrpont Morgan collec- 
tion, examples by Betts at Montagu House and Madresfield 
Court, and portraits by Lavina lecrlinck in the collections ot 
Mr George Salting and Mr J Pieipont Morgan 

The first portrait miniaturist about whom anything definite 
is known was Nicholas Hilliard (c 1547-1619), whose work 
partakes of the characteristics ot illuminated manuscripts 
Ihe colours are opaque, gold is U'^ed to heighten the effect, 
while the paintings are on card Ihcy are often signed, ami 
have frequently also a Latin motto upon them It has recenth 
been proved that Hilliard worked for a while in h ranee, and 
he IS probably identical with the painter illudcci to m 1577 as 
“ Nicholas Belliai t ” Nicholas Hilliard was sue ceeded by his son 
Lawrence (d 1640), some works by whom are in the Pierpont 
Morgan and Madresfield Court collections His technique was 
similar to that of his father, but bolder, and his miniatures ncher 
in colour Isaac and Peter Oliver succeeded Hilliard Isaac 
{c T ‘567-1617) is said to have been the pupil of Hilliard and 
Ziiechero Peter (1594-1647) was the pupil of Isaac The two 
men were the earliest to give roundness and form to the faces 
they painted They signed then best works in monogram, 
and painted not only very small miniatures, but larger ones 
measuring as much as 10 in by 9 in They copied for Charles I 
on a small scale many of his famous picture s by the old masters 
Several of these copies are at Windsor and at Montagu House 
At about the same date Gerbier, Poclemberg, Jamesone, Penelope 
CRyn and her brothers ,.were workers in the art John Hoskins 
(d 1664) was the master of Samuel Cooper, the greatest English 
miniaturist The work of Cooper can best be studied in the 
collection at Ham House He was followed by a son of the 
same name, who was known to have been living m 1700, smee a 
miniature signed by him and bearing that date is in the Pierpont 
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Morgan collection It represents the duke of Berwick Samuel 
Cooper (1609-1672) was a nephew of Hoskins He spent much 
of hu> time in Pans and Holland^ and very little is known of 
his career His work has a superb breadth and dignity, and 
has been well called “ life-size work in little ” His portraits 
of the men of the Puritan epoch are remarkable for their tiuth 
to life and strength of handling He painted upon card, chicken 
skin and vellum, and on two occasions upon thin pieces of 
mutton bone The use of ivory was not introduced until long 
after his time His work is frequently signed with his initials, 
generally in gold, and very often with the addition of the date 
Flatman (d 1688), Alexander Cooper (d 1660), who painted a 
tries of portraits of the children of the king and queen (>f 
Bohemia, now belonging to the German emperor, and several of 
whose best miniatures are in the collections of the queen of 
Holland and the king of Sweden , David des Granges (t6i 1-1675), 
whose work can be seen at Ham House and Windsor Castle, 
R Giloson (1615-1690), Mrs Rosse, his daughter, who so cleverly 
imitated the work of Samuel ( ooper, and Charles and Mar\ 
Beale, deserve notice at this period They are followed by 
such artists as Lawrence Crosse (d 1724), Gervase Spencer 
(d 1763), Lens, Nathaniel Hone and Jeremiah Meyer, the 
latter two notable in connexion with the foundation of the 
Royal Academy The workers in black lead (plumbago, as 
it was called at that time) must not be overlooked, especially 
David Loggan, Faithoine, White, lorster and Faber They 
drew with exquisite detail and great effect on paper or vellum 
Ihe 18th century produced a great number of miniature painters, 
of whom Richard Cosway (1742-1821) is the most famous 
His works are ot great beauty, and executed with a dash and 
brilliance which no other artist equalled His best work was 
done about 1799 His portraits arc generally on ivory, although 
occasionally he worked on paper or vellum, \nd he produced 
a great many full-length pencil drawings on piper, in which 
lie slightly tinted the faces and hands, and these he called 
stayned ” drawings Cosway^s finest miniatures are signed 
on the back, there is but one genuine signed on the face, ver\ 
few bear oven his initials on the front George Fngleheait 
(1750-1829) punted 4900 miniature^, ind his work is stionger 
and more impn -.sivc than that of Cosway , it is often signed 
E ’’ or “ G E Andrew Plimer (1763-1837) Wcus a pupil of 
Co^’wiy, and both he and his brother Nathaniel produced some 
lovely portraits The brightness of the eyes, wirincss of the 
hair, exuberance of colour, combmed with forced chiaroscuro 
and often very^ mac curate dr iwing, arc ( haraetci istics of Andrew 
Phmer’s work John Smart (1741-1 On) was m some respects the 
greatest of the i8tli-century miniaturists Ilis work excelled in 
refinement, power and delicacy, its silky texture and elaborate 
finish, and the artist’s love for a brown bai kground, distinguish 
it Other notable painters were Ozias Humphry (1742-1810), 
Nixon (1741-1812), Shelley {c 1750-1808), whose best pictures 
arc groups of two or more persons, William Wood, a Suffolk 
artist (1768-1808), Edridge (1769-1821), Sullivan, Sheriff, 
Crosse, Bogle, Daye In the T9th century J C D Engleheart 
(1784-1862), nephew of George, Andrew Robertson (1777-1843), 
Beaumont, Belincs, Harlow, Heaphy and Mr> Mee must be 
mentioned Sir Ihomas Lawrence painted a few miniatures, 
ind Raeburn some in his early days, but the art may be said to 
have died out with Sir William Ross, the Chalons and Newton, 
although some works by Landseer in this form are in existence, 
some small paintings of flowers by George Lance, and one portrait 
by Rossetti Towards the end of the 19th century came a revn al 
of mmiature painting, but without producing any masters of the 
same calibre Alyn Williams and Lloyd amongst Englishmen, 
J W von Rehlmg-Quistgaard, the t^ented Danish miniature 
painter, and Bess Norris, an Australian artist, deserve mention 
From about 1650 onwards many fine miniatures were executed 
m enamel Petitot (1607-1691) was the greatest worker in this 
material, and pamted his finest portaits in Pans for Louis XIV 
His son succeeded him m the same profession Other artists 
in enamel were Boit (d 1727), Zincke (d 1767), Hurter (1734- 
1790), Thouron (1737-1789), Liot, Pneur, Spicer, Dinglinger, ^ 


527 

Vouquer, Bain and Thienpondt Many of these artists were 
either Frenchmen or Swiss, but most of them visited England 
and worked there for a while The greatest English enamel 
portrait painter was Henry Bone (1755*1839), the finest of 
whose productions are now at Kingston Lac) A great 
collection of his small enamel reproduction^ of celebrated 
paintings is in Buckingham Palace 

The earliest French mmiature painters were Jean Clouet 
(d c 1510), his son Francois, Jean Fouquet, Jean Perreal and 
others , but of their work in portraiture we have little trace* 
t at the present day, although there are many portraits and i 
i vast number of drawings attributed to them with more or lesb 
I reason The seven portraits in the manuscript of the Galltt 
j War (Biblioth^quc Nationalc) are assigned to the elder Clouet , 
and to them may be added a fine work, in the Pierpont Morgan 
collection, representing the Mar^schal de Brissac Following 
these men w^e find the two Str^sors, St Andre, Cotelle and 
Mass6, the fine draughtsmen Picart, Vauthier and Charon, and 
then, later on, we know^ of miniatures by Largilli^re, Boucher, 
Nattiei, Montpetit, Desfosses, Drouais, Charlier, Thouron 
Perrin and Dubourg, but the greatest names are those of Hall 
the Swede, Dumont the Trenchman, and Fugcr the Austrian 
The tiny pic tures painted bv the von Blarenberghe family arc 
by many persons grouped as miniatures, and some of the late r 
Trench irtists, as Prud’hon, Constance Meyer and Dubois, 
executed miniature portraits, while others whose names might 
be mentioned were Werner (1637-1710) Rosalba (1675-1757), 
Chatillon, Pasquiei, Mirsigli, Ciarnot, Sicardi and Testa The 
most popular artists in France, however, were Augustin (d 1832) 
and Isabey (d 1855) Their portraits of Napoleon and his 
court are exceedingly fine, and perhaps no other Frenchman 
painted miniatures so well as did Augustin The Spanish 
painter Gova is knowui to have executed a few miniatures 

Miniatures are painted in oil, water-colour and enamel, 
but chiefly’’ in water-colour Man\ Dutch and German minia- 
tures were painted in oil, and as a rule these are on copper, 
ind there are poi traits in the same medium, and often on 
the sime matcrul, attributed to man) of the great Italian 
artists, notably those of the Bologna school Samuel Cooper 
IS said to have executed a few paintings in oil on copper, but we 
know little about the irtists \ ho prepared the numerous oil 
portr iits m foreign ( ollcctions 

Ihe work of the i8thccntur\ on i\on is of course, in water- 
colour The use of i\ory came into general adoption in the 
carK part of the reign of William HI , miniatures previous to 
that time having been painted on vellum chicken-skm or card 
bond, a lew on the backs of pHving cards, and manv more on 
very thin vellum closely mounted on to playing cards 

Ihe most impcntant collections of miniaturcb in Fngland in 1907 
were those in the possession ol the king the duke of Buccleuch 
Mr J J^ierpont Morgan, the duke of Rutland the earls of Exeter 
llchester I>)sart J)ai trey (notable for enamel work some example s 
of which arc of the greatest raiitv) and AncasUr (cspccidly notable 
for works b> Cosway) of Eirl Beauchamp the late Baroness 
Burdett Coutts Sir CTdrdner Engleheart (remarkable for containing 
dmost cxclusi\cl> woiks b) the Lnglehcart lamily), Lord Weardale, 
and Messrs Drikc, Digbv Williams Whitehcaci, and Usher of 
Lincoln There is a remarkable colleetion pnncip\U\ of works 
m enamel, m the Thiiversity Cfallery Oxford, a few fine miniatures 
at South Kensington and m the same miibcum in the Jones collec 
tion some splenclid woiks by Petitot, and there arc also some 
famous foreign portrait and picture mmiiturcs m the W dlacc 
Collection Ileitford House, London The collection at the T oiivre 
IS of impc^riance especialU as regards the works of Petitot, that 
belonging to the queen of Holland of very high meiit, and includes 
some choice works by Ilolbtin and Alexandci C^ioper, and theie 
IS also X veiy fine collection at Amsteidam including some of the 
largest works bv Samuel Cooper and the largest known by Hoskins, 
some very fine ones belong to the Crown of Sweden and there is 
a superb but very mixed collection in Peter the C reat's Gallery m 
bt Petersburg, unfortunately in great confusion and needing re 
arrangement Many fine miniatuies including some very sc ircc 
enamel work by Pneur are at the Rosenborg Palace m Coptn 
hagen, the German emperor and the Crown 01 Prussia both own 
some remarkable examples and there are important collections at 
Vienna Florence and Stockholm, and in private liands in BerliOy 
Moscow and Helsmgfois 
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For fuller information see also J I Propert Htstory of Mimaiun 
Aft (Ix>ndon, 1887). G C WiUiamson, History of Portrait Miniatures 
(2 vols folio 1904), Portrait Miniatures (London. 1897), Pickard 
Coi ')ay (London, 1897), George hngleheart (London 1902), Andrew 
Phnm, &c (London 1902), How to Identify Miniatures (London 
T904), Richard Cosway (London 1905) and the pruatdy printed 
catalogue of the Pierjx)nt Morgan Collection (iQoti 1907 1908), 
Les Emaux de PetUot du Louvre (Pans 1862-1864), catalogues of 
tilt Bucclcuch Gallery Wclbeck Gallery Ward I sher Collection, 
Bemrose Collection, Woburn Abbey Collection all privately 
printed, the catalogue of the collection exhibited at South Ken- 
sington and the privately issued catalogue at the Burlington huie 
Arte Club with illustrations (G C W ) 

MINIM (adapted from Lat minimus^ the smallest, a super- 
lative formed from the Indo-Germanic root mtn-^ small), the 
smallest possible part of a thing, a particle In music the name 

minun {nota minttna) was given by medieval musicians to a 
note whose value was half a semibreve It was, as its name 
implies, the note of the shortest duration then in use In modern 
music several notes of lesser value, as the “ croti het ’’ and 
“ quaver/^ have been added, and the minim is now about half- 
way m the scale of “ values ” According to Thomas Morley 
{A Plaine and Easie Introdnciton to Practical Music , 1597), 
Its mtroduction into manusc ript music is ascribed to Phillipus 
de Vitriaco, a inusicum ot the 14th century 

In medicine a minim is the smallest fluid measure, being 
equal to one drop Sixty minims make u fluid drachm 

hor the religious Order known as Minims * sec 1 rancis or 
Paola Si 

MINING, the general term for the working of deposits of 
valuable mineral The term^ is not limited to underground 
operations, but includes also surface excavations, as in placer 
mining and open-air workings of c oal «^ind ore deposits by methods l 
similar to quarrying, and boring operations for oil, natural I 
gas or brme Mining may be subdivided into the operations 
of prospecting or search for minerals, exploration and develop- 
ment, work preparatory to active operations, and working The 
latter includes not only the actual excavation of the mineral, 
but also haulage and lioistmg by which it is brought to the 
surface, timbering uid other means of supporting the excava- 
tions, and the dramage and ventilation of mines hinally, 
under the heads of administration, mine valuation, mming 
education, accidents, hygiene and mining law, will be discussed 
matters having important bearing on mining operations 
Special methods of mining are dealt with in the separate articles 
on Com, Goid, and other minerals and metals Quarrvino 
and Orii.-dressino, which may be considered as brant hes of 
mining, are also discussed in separate articles 

Pfospecimi!,~-\\\ the aiUcle on Mineral Dfposits (c/i; ) the 
distribution and mode of occurrence of the useful minerals and 
ores arc fully disrussc'd The work of prospecting is usually 
left to adventurous men who are willing to undergo privation 
and hardship in the hopie of large reward though the chances 
of success are small Tbe prospector is guided in his seanh 
by a knowledge of the gtologual conditions under which useful 
minerals occur When the rocks arc conceded by dctrital 
material he Icxiks for outcroppmgs on stcc]> hillsides, on the 
crests of hills 01 ridges, in the beds of streams, in landslides, 
in the roots of overturned trees, and in wills, quarries, road- 
cuttmgs and other excavations When the solid rock is not 
exposed the soil sometimes furnishes an indication of the 
character of the underlying rock Sometimes the vegetation, 
shrubs, trees, &c , as c haractcnstic of certain soils, may furnish 
evidence as to roede or mmtials bilow Seanh should be made 
m the beds of streams and on the hillsides for “ float mineral 
or “ shoad stones,’* fragments of rocks and minerals known to 
be asscKiated with and charactenstii of the deposits Frag- 
ments of coal, or soil stained blai k with i oal, will be found near 
the outcrop of loal beds Grains of gold or particles of ore 
may be detected by washmg samples of gravel in a prospector’s 

1 Of doubtful origin Mine/* both sirb and substantive, come 
ikrom the Fr and is usually connected with Lat minare to drive 
tx lead, but this would normally result m Fr mener^ not miner 
^eat. lollowuig Thurneysen accepts a C cltic ongm (cf Insh mem 
ore), but the Hew Eng Diet doubts this 


pan. By tracing such indications up the stream or up the hill- 
side the outcrop may sometimes be found, or at least approxi- 
mately located The outcrop of a metalliferous vem frequently 
manifests itself as a line of rocks stained with oxide of iron, 
often honeycombed and porous, the “ gossan ” or eisen-hut,” 
the iron oxide of which results from the decomposition of the 
pyrites, usually present as a constituent of such veins Other 
metals, such as manganese, copper, nickel, may show their 
presence by characteristic colours Finally, the surface topo- 
graphy will often throw much light on the underground struc ture 
The shape of the lulls and ridgts is necessarily influenced by 
the mclination of the strata, by the relative hardne.ssof different 
rock-beds, and bv the presence of folds and fissures and other 
lines of weakness A quartz vem or bed of hard roc k may show 
Itself as a sharp ndge or as a well-defined bench, a stratum of 
soft rock or the line of a great fissure, or the weakening of the 
strata by an anticlinal fold, may produce a ravine or a deep 
valley 1 he bed of fire-i lay under a coal seam, beir^ impervious 
to water, frequently deterrmnes the horizon of numerous springs 
issuing from the hill-sides As the coal and the associated rocks 
usually (ontain pyrites, these springs are often chalybeate 
When the loc ation of the deposit has been detc rmined approxi- 
mately, further search is made by trenches or pits or borings 
through the surface soil 

Exploratory Work — Before opening and working a mine it 
IS necessary to have as full and iccurate mformation as possible 
as to the following — 

r The probable extent and area of the deposit, its average 
thickness, and the probable amount and value of the mineral, 

2 Ihe distribution of the workable xreas of mineral in the 
deposit, 

3 Conditions affecting the cost of opening, developing and 
working the mine or determining the methods to be adopted 

Work undertaken to secure this information must be dis- 
tinguished from prospecting, which is the search for mmeral 
deposits, and from development, work undertaken to prepare 
for actual mining operations Exploratory work is associated 
intimately both with pruspcc ting and with development, but 
the purpose is quite distini t Irom cither prospecting, develop- 
ment or workmg, and it is of importance that this should be 
clearly recognized It must be remembered that the line between 
a workable deposit and one that cannot be profitably worked 
IS often very narrow and that the majority of mineral deposits 
ar< not workable 1 he money that is spent in prospecting and 
in development is therefore liable to prove a loss This is a 
rc( ognized and legitimate business risk, differmg only in degree 
from the risks attending all business operations The risk of 
failure in mining enterprises is offset by the chances of more 
than ordin ir> profits If the property proves valuable the 
returns may be very great While the risk of loss of capital 
is not to be avoided, it is of the utmost importance to limit 
the amount of money expended while the extent and value of 
the deposit are still uncertain and to do the necessary work 
by the cheapest methods consistent with thoroughness As 
the inform ition as to the charm ter and extent of the deposit 
becomes more definite, and as the prospects of success become 
more favourable, money may be spent more freely The risk 
will vary with the charac ter of the deposit In the case of the 
cheaper and more abundant minerals, such as coal and iron ore, 
and of large deposits of low-grade ores, the extent and character 
of the deposit can g( ncrally he determined by surface examma- 
tions at comparatively small expense On the other hand, in 
the case of less regular deposits, including most metalliferous 
veins, and especially those of the precious metals, the uncertainty 
IS often very grest, and it is sometimes necessary to work on 
a small scale for months before any considerable expenditure 
of money is justified 

The quickest and cheapest method is by surface explorations 
The work of the prospector frequently furnishes much of the 
information rec[uired By smking additional pits or by ex- 
tending the costeamng trenches and uncovering the outcrop of 
the deposit more fully it is sometimes possible to obtain all the 
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iniormation required for the mo^^t extensive and important 
mimng operations Even when the outcrop is oxidiz^^ and 
Surface mineral character and richness of the deposit ii> 

Bxpiora* altered thereby, it is possible to determine vanations 
in thickness and the extent and distribution of the 
rich and barren areas by outcrop measurements Information of 
this sort ob tamed by surface exploration is often as com lusive as 
similar information obtained from underground workings If 
the deposit shows great variations m thinness m its outcrop 
along the surface it is probable that a drift or a slope would 
show the same thing m depth If the workable areas are poor, 
and appear only at long intervals along the outcrop, the chances 
of discovering richer areas by a shaft are very small 

In many cases underground exploration is necessary For 
example, the deposit does not outcrop as in the case of blind 
veins and flat deposits below the general level of 
the country, or the outcrop lies beyond the limits 
of the property or under water or water-bearing formations, 
or IS covered bv quicksand, or is deeply buried For siuh 
buried deposits boring is cheaper than sinking In the case 
of coal, salt, iron ore, pyrites and other homogeneous minerals, 
boring may give all the information required With a number 
of holes the average thickness and probable extent of the deposit 
may be determined, at least approximately When the deposit 
IS vertical or steeply inclined, horizontal or inclined bore-holes 
will be necessary This will increase the cost of boring and will 
render the holes more likely to swerve from the true direction 
In the case of metalliferous deposits of varying thickness or 
irregular distribution the information from bore-holes is less 
satisfactory A large number of holes must be bored to obtain, 
even approximately, the average thickness and value of the ore 
and the shape and size of the ore bodies In extreme cases 
the results from boring are likclv to be untrustworthy and 
misleading unless tlu work is done on such a scale that the cost 
becomes ptohibitorv 

While the information obtained by surfate explorations 
IS always valuable, and sometimes com lusne, as to the value 
uader~ deposit, it IS usually nccessarv to supplement 

ground Bx- and confirm it by underground work I he outcrop 
ptoratioa Qf ^ metalllfcrous vein is generally more or less 
altered by oxidation, and often a part of the valuable mineral 
has been converted into a soluble form and leached out These 
conditions sometimes extend to a considerable depth Below 
the oxidized outcrop the vein is often increased in value b> 
secondary enrichment, sometimes to a depth of several hundred 
leet In the case of such altered deposits surface exploration 
alone is likely to be misleading, and it is important to push 
the underground exploration far enough to reach the unaltered 
part of the deposit, or at least deep enougli to make it certain that 
there is a suflicient quantity of altered or enriched ore to form the 
basis of profitable mining operations As the sinking of shafts 
or the driving of narrow entries or drifts is c xpensive, and as the 
mineral extracted rarelv pays more than a small fraction of 
the cost, It is usual to plan this exploratory work so that the 
openings made shall serve some useful purpose later The 
mistake is often made of sinking large and expensive shafts, or 
driving costly tunnels, before it is fully proved that the deposit 
(.an be worked on a scale to warrant such developments, and, 
indeed, too often befcjre it is knmvn that the deposit can be 
worked at all, and m too many cases large amounts of money 
are thus iinnerc ssanly lost by over-sanguine mine managers 
It IS, ho\vever, often advisable that the money spent in surface 
or underground exploration should at the begmmng be spent 
for information alone The information so gained not only 
determines the viliie of the deposit, but also serves to indicate 
the best methods of development and of working The money 
so spent, if judiciously used, insures the undertaking agamst 
loss by diminishing the mmmg risk, and is thus analogous to 
premiums paid to insure again^ hre or other sources of loss 

Development — As soon as it appears reasonably certain 
that the property is workable the mine will be opened by one 
or more shafts, drifts or tunnels, and the underground passages 


for active mining operations will be started A drift or entry 
IS a horizontal passage-way starting from the outcrop and 
following the deposit The former terra is used in metal-mincs 
and the latter m coal-mimng A tunnel differs from a drift 
m that It IS driven across the strata to intersect the deposit 
Either may be used for drainige of the mine workings, in which 
case It becomes an adit A mine should always be opened by 
dnft or entry if practicable, as thereby the expense of hoisting 
and pumping is i voided Drifts, c ntries and tunnels find their 
chief application in mimng regions t ut by deep valleys When, 
however, the deposit lies below the surfai e the mine must be 
opened by a shaft If the outcrop of the vein or bed is accessible 
the shaft may be inclined and sunk to follow the deposit This 
IS in general a cheaper and quicker method of development 
for inchnexl deposits than by a vertical shaft, and it has the 
added ad\antige that much information as to the character 
of the deposit is obtained as the shaft is sunk When the 
deposit lying below the surface is horizontal, or nearly so, 
or when the ouUrop of in inclined deposit is not accessible, 
a vertical shaft will be necessary Vertical shafts axe better 
adapted to rapid hoisting, and have therefore somewhat greater 
capacity, than inclined shafts Ihey are to be preferred also 
for very deep shafts, or for sinking in difficult ground Dnfts 
and inclined shafts followmg the deposit may prove difficult 
of maintenance whin the workings become large and settle- 
ment of the overlying strata begins Large pillars of mineral 
should be left for the protection of the main openings, whether 
these be shafts or adits In the c-ase of very thick beds and 
mass deposits the mam shaft or tunnel will preferably be located 
in the foot-wall 

Pigs I and 2 illustrate the development of a metal-vem 
by two adits, two im lined shafts in the lode, and by a deep 
\ ertical shaft connected with 
the lode by horizontal cross 
( uts The stippled areas 
repre sent the ore shoots and 
the white areas the barren 
portions of the lode Ihe 
levels are supposed to I’le 
10 fathoms (60 ft ) apart 
\s the mine is opened the 
deposit IS subdivided into 
bloc ks of convenient size by 
parallel passages, which form 
later the mam haulage roads, 
md by transverse openings 
for ventilation In metal- 
mines the mam passages are 
known as levels, and these 
are connected at intervals by winzes or small shafts In coal 
mines, entrK*s and headings, bords ind walls serve similar 
purposes The size of the blocks or the distance between the 




mam passages is determined mainly by considerations of 
convenience and economy m excavating and handbng the 
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mineral, and by the possibility of supporting the roof long 
enough to permit the excavation of the mineral without 
unnecessary nsk or expense In metal mining, when the 
workable portions ot the deposit are small and separated by 
unworkable areas, the levels serve also the purpose of explora- 
tion, and m such cases must not be so far apart as to risk 
missing valuable mineral In coal-mines mam entries are often 
loo yds apart, wlule in metal-mines the distance between 
levels rarely exceeds 50 yds and sometimes is but 50 or 60 ft 
In irregular and uncertain deposits this work of development 
should be kept at all times so far in advan( e of mining opera- 
tions as to ensure a regular and uniform output In some cases, 
where the barren areas are large, it may be necessary to have 
two or tliree years’ supply of ore thus blocked out in advance 
A mine, however, ma\ be over-developed, which results in loss 
of interest on the capital unnecessarily locked up for years 
by excessive development, and involves additional cost for the 
maintenance of such openings until they are needed for active 
mining operations 

Working — When the development of a mine has advanced 
sufficiently the operation of working or extracting the mineral 
begins The method to be adopted will vary with the thickness ! 
and character of the deposit, with its inclination, and to some ’ 
extent with the character of the enclosing rocks, the depth ' 
below the surface, and other conditions The safety of the 1 
men must be one of the first considerations of the mine operator 
In most civilized countries the safety of mine workers is guarded 
by stnngcnt laws and enforced by the careful supervision ol 
mine inspectors on behalf of the government Ihe method 
of mining adopted must secure the extraction of the mineral 
at a minimum cost The prim ipal item in mining cost is that of 
labour, which is expended chiefly m breaking down the mineral, 
cither bv the use of hand tools or with the aid of powder 
Labour is also expended in handling the mineral in the working- 
places and in bringing it to the mine-cars in whuh it is brought 
to the surface Narrow and contracted working-places are 
to be avoided, as in such pla(cs the cost of breaking ground 
is ilways large Economy m handling makes it desirable to 
bung the mine-cars is ncu as may be to the point where the 
mineral is broken This can be done in inclined deposits, it 
can often be done by the aid of mci hanu al appliances, though 
sometimes at an expense not warranted in the suing in thi 
labour of loading In stccplv inclined beds the working- place 
can \yQ so arranged that the mineral will fall or slide from the 
ph( e where it is broken down to the mam haulage road The 
greatest difficulty is found where the me hnation of the deposit 
IS too great to permit the mine-cars to be brought into the 
working-place and yet not great enough to allow the mine ral to 
fall or slide to a point where it can be loaded 

Wlrlc It IS always desirable to provide large working-pUces, 
the size of the working- place is limited by the thickness and 
siMeof strength of the overlying beds forming ihe roof 
Workings or hanging wall of the mine With thu k and strong 
places rocks the working- places mav sometimes exceed 
too or even 200 ft in width Indeed in metal-mmes 100 ft 
is the usual distance from one level to the next With weak 
and thin beds forming the roof the working-places are often 
not wider than 20 or 30 ft as in most coal-mines While the 
width of the working-place is thus limited by the strength 
of the roof, its length is determined by other considera- 
tions — namely, the rapidit> with which the mining work can be 
conducted and the length of time it is practicable to keep the 
working- place open, and also by the increased difficulty of 
handling the minerals sometimes experienced when the workings 
reach undue length In long-wall and m the work of mining 
pillars the roof will be supported on one side only, the over- 
hanging beds acting as cantilevers The working-place in such 
case is considerably narrower than m rooms or stopes, and 
there is also greater difficulty in supporting the roof because 
the projecting beds tend to break close to the point of support 
where the strain is greatest This tendency is overcome by the 
use of timber supports so disposed as to ensure the breaking 


of the overhanging roof at a safe distance from the working- 
face and prevent the interruption of the work that might 
otherwise result 

While it IS always desirable to work the deposit so as to 
extract the mineral completel}, it frequently happens that 
tins can only be done at greatly increased cost In complete 
the case of cheap and abundant minerals and low- Bxtractloa 
grade ore deposits it is sometimes necessary to of Mineral 
sacrifice a considerable proportion of the mineral, which is 
left for the support of the overlying strata A similar sac rifice 
in the shape of pillars is often necessary to support the surface, 
either to avoid injury to valuable structures or to prevent 
a flooding of the mine As already noted large pillars must 
always be left to protcc t shafts, adits and the more important 
mme-passages necessary for diainage, ventilation and the 
haulage of mineial In the early history of mining there was 
but little attempt at systematic development and working, 
ind the mines were often irregular and tortuous Fig 3 is 



an old Mexican silver-mine of this type In sue h mmes the 
mineral was carried out on the backs of men, and the watei 
was labonously raised b> a long line of suction-pumps, operated 
by hand, each lifting the water a few feet only With but 
slight modifications permitting the use of pumps and hoistmg- 
ma( liinery equallv simple methods of mining may be seen to-dav 
when the deposit is of small extent hig 4 is a portion of 
a mine which consists of a series of 
irregular chambers with the roof sup- 
ported on small pillars left at intervals 
for the purpose In the systematic 
mining of larger deposits, the simplest 
plan consists in mining large areas by 
means of nu merous working-places under 
the protection of pillars of mineral left 
for the purpose, and later mining these 
pillars systematically, allowing the 
overlying rock beds to fall and fill the abandoned workingS4 
In shallow mines the gillars are small and the saving of 
the mineral of minor importance In deep mines the pillars 
may furnish ihe bulk of the product, and the control of the fall 
of the roof, so as to permit the successful extraction of the 
mineral, demands a well-schemed plan of operation In the 
robbing of pillars, timber is necessary for the support of 
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the roof in the working-places, and later to control the fall 
of the roof while the pillars are mined More effective 
support and control of the roof may be secured by the use of 
rock-filling alone or with timber By the use of rock-fillmg 
it IS even possible to dispense with pillars of mineral, or, if 
pillars are left, the use of rock-filling greatly facilitates sub- 
sequent robbing operations Rock- filling will be used whenever 
a large proportion of barren material must be mined with the 
ore If rock-filhng must be brought from the suiface its use 
will generally be confined to mints in which it is difficult to 
support the roof in any other way Rock-filling yields and 
becomes consolidated under heavy pressure, and therefore 
does not furnish a rigid support of the overlying strata, but 
rather a cushion to control and equalize the subsidence 
With soft material, pillars must be large, even at moderate 
depths below the surface, and it involves less labour to lca\ e 
Hoorn- an4 rectangular pillars than to form numerous 

putar- square ones This leads to the adoption of the 
mialag room and pillar system so common in (oal-mining 
Fig 5 IS a mine in a bed of soft iron ore worked by a senes 
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of inclined shafts, from which long horizontal rooms branch 


off right and left. . . 

The usual method of working metal-mines is by overhand 
and underhand stoping, using rock-fillmg or pillars of mineral 
to support the roof. hig. 6 represents a portion 
Sloping. Lajjg Superior copper-mines worked 

by overhand stoping. A stope is that portion of the working 
assigned to a party of miners, and the block of ground is usually 




Fig 6 


divided into three or four stopes at varying heights above the 
mam level, the lowest being known as the cutting-out stope, 
the others as the first and second back stopes in ascending 
order In steep pitching beds sufficient excavated material 
IS allowed to remain m the stope for the support of the machines 
and men, the excess being drawn out from time to time and 
loaded into cars The rest of the mineral is allowed to remain 
until the stope has so far advanced that its support is no longer 
needed This method of mining requires but little timbering. 


only a single line of timber and lagging over the level, called the 
Stull When the roof is weak, or when it is undesirable to leave 
so much ore in the stopes, false stulls are sometimes erected 
in the upper part of the stope The ore below the false stulls 
can then be drawn out without waiting for the completion 
of the top stope When the mineral does not stand well m 
the pillar it will be necessary to erect a Ime of timbers with 
lagging so as to sheathe the under side of the pillar and prevent 
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its falling It IS not desirable to leave large areas standing 
upon pillars in the mine, and as soon as the work on any level 
IS completed the pillar below should be mined out as far as 
IS safe, and the abandoned portion of the mine allowed to cave 
in and lessen the weight on the pillars elsewhere I he block 
of ground between levels is sometimes mined by underhand 
stoping (fig 7 ) In this case the advant ed drift is run under- 
neath the pillar, and the ground below is mined in descending 
steps This plan has the advantage of requiring little or no 
timbering when the mineral is strong enough to stand well m 
the pillars and w hen the hanging wall is good 1 he mam haulage 
trat ks are laid at the bottom of the slope, which thus forms the 
level In this method of mining the different stopes must 
be kept (lose together, otherwise there is much added labour 
in shovelling the broken ore down to the main level This 
method has the advantage of permitting the ore to be sent 
to the surface as last as it is mined instead of being left for 
some months in the stopes for the men to stand upon It has 
the disadvantage that the distance from one level to the next 
cannot usually be more than htl> feet without increasing 
greatly the chances of injury to the men from falling rock 
The method is then prac t’cable and safe only with exceptionally 
strong mineral and roof In metal-mines producing abundant 
rock-hlhng the overhand method of stoping, illustrated in 
fig 8, IS used In this the stoping contracts run vertically. 



Fig 8 


-and each party of contractors has one or more mills or timbered 
chutes through which the rich ore is conveyed to the level 
below and loaded in cars The ore as mined is hand-picked 
I and the barren material allowed to remain m the stope where it 
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falls In this method of mining no pillars need be left under 
the levels, as the rock-filling gives sufficient support to the 
roof This method of mining affords the maximum of safety to 
the miners 

In the workmg of thick deposits the block of ground between 
two levels is divided into horizontal sections or floors which 
Workittg worked either from above downward or from 

of Thick the bottom upward, in the first case the separate 
oepoMits floors are worked hy one of the caving systems, in 
the second, generally with the aid of filling Fig 9 illustrates 
the working of a blo^ of ground by the top-slice caving system 
Above, the ground has been completely worked out from the 
surface, and the space formerly occupied by ore is now filled 
with the debris of the overlying strata which has caved in above 
the block of ore now being worked There is considerable 
thickness of old timber left from the working of the upp( r levels 
This mat of timber forms a roof under the protection of 
which the mining of the ore prc^ceeds downward floor by floor 
The working-floors are connected by winzes with the main 
haulage roads below These winzes serve for ventilation, foi 
the passage of the workmen, and for chutes through which the 
ore IS dumped to the level below The working out of ca( h floor 
IS condu( ted muc h as if it were a bed of corresponding thickness 
Haulage roads are driven in the ore so as to divide the floor 
into *ireas of convenient size These separate areas are then 
mined m small rooms, each room being timbered as in mining 
under a weak roof rock The room is driven in this way from 
one haulage road to another or to the boundary of the ore body 
On completion of any room the timbers are withdraw n and the 
overlying mass of timber and rock is allowed to fall and a new 
room IS started immediately alongside of the one just completed 
In this way the whole floor is worked out and the mat of timber 
and overlying rock is gradually lowered and rests upon the top 
of the ore forming the floor below Before abandoning a room 
It IS usual to cover the bottom of the working-place with lagging- 
poles, which facilitate the mining of the floor below In this 
manner one floor after another is worked until the floor contain- 
mg the mam haulage roads of the level below is reached In 
the meantime a new level and a system of haulage roads have 
been dnven a hundred feet below, and winzes have been dri\en 
upward to connec t with the old level wluch is to be abandoned 
The floor containing these old haulage roads now bet omes the top 
slice of the one hundred-foot block of ground below and is mined 
out as described Several floors may be mined simultaneously, 
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the workings in the upper floor being kept m ach ance of those 
below, so as to allow the broken mass above to become con- 
sohdated before it is again disturbed by the workmg places 
of the next floor This system ptrmits the complete extrac tion 
of the ore at moderate cost and without danger to the men 
The subdrift caving system, fig 10, differs from the top-slice 
system mainly m the greater thickness given to the workmg 
floors, which may be from 12 to 40 ft in thickness, whereas- 
in the top-slice system the height of the floor is limited by the 
kngth of the timbers used in the workmg-rooms, rarely over 
S or 10 ft. The subdrift system requires a smaller amount 


of narrow work in excavatmg the necessary haulage roads, 
and IS therefore better adapted to hard ores in which such 
narrow work is expensive The minmg of each floor is earned 
on m sections with small working-places which are first dnven 
of moderate height to their full length and width, leaving a 
back of ore above and pillars of ore between to support the upper 
portion of the upper layer or floor These pillars and the 



back of ore above are then mined in retreating back towards the 
haulage road The subdnft system is somewhat cheaper than 
the top-slue system, the output per man being greater 
The bottom slice caving system of mining begins at the 
bottom of a hundred-foot block of ground, a floor being excavated 
under the whole area, leaving pillars of sufficient size to support 
the ground abo\e These pillars are then filled with blast 
holes which are fired simultaneously, permittmg the whole 
block of ground to the level above to drop A floor is then 
leopened m this fallen ore, leaving pillars for temporary support 
which are blasted out as before This is the cheapest of the 
three caving systems, but is applicable only when the deposit 
lies between walls of very sohd rock, as otherwise wall rock 
IS liable to cave with and become mixed w ilh ore, whu h adds 
greatly to the expense of handling 

When rock-filling is available is when the ore contains much 
barren material to be left behind in mining, the ore body is 
divided into blocks of convenient height as above, and these 
blocks are divided into floors, the bottom floor of each block 
however being attacked Fach floor is opened up by subsidiary 
haulage roads and worked out m small rooms which are timbered 
and filled with broken rock when completed An adjoining 
room IS next excavated and filled, and thus the whole floor 
IS worked out and replaced with rock-filling Work is then 
started on the floor above the upper floors being comiected 
with the mam haulage roads by winzes which are maintained 
through the filled ground Several floors can be mined simulta- 
neously, the work in the lower flooi s bemg kept well in advance 
Instead of mining in horizontal floors the filling method permits 
the ore to be mined in vertical c hambers or slices which extend 
from one 1« \cl to the next above and from one wall of the deposit 
to the other When a chamber has been excavated and 
completely filled the slice adjoining is mined out, or at times 
a block of ground may be left untouched between two 
filled chambers and then mined out In the latter case the 
top-slice caving method will usually be employed for the workmg 
of such intervening pillars In order to lessen the cost of 
handling the rock-fillmg, the excavation sometimes takes the 
fcjrm of mclined working-places, parallel to the slope naturally 
taken by the rock when dumped from above into the working 
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place This method of minuig and filling can be used when 
the work 13 done m horizontal floors or in transverse chambers 
In the United States the Nevada square set system of timbering 
IS used in connexion with rock fiUmg (fig ii) The use of the 
lieavy timbers and continuous framing which characterize 
this system facilitates greatly the work of mining and maintain- 
ing the haulage roads on the different floors, and gives more 
rigid support to the unmmed portions of the block of ground 
above Ihese advantages compensate for the greater first 
cost Where each floor is timbered by itself with light timbers, 
as IS the practice on the continent of Europe, the consolidation 
of the rock-fillmg under pressure gives rise to considerable 
subsidcn(e of the unmmed ore, which has frequently settled 
20 ft or more before the upper part of the block is reached 
I his occasions much added expense in the maintenance and 
retimbenng of the haulage roads on the upper floors The 
shrinkage of the rock-filling and the settlement of the workings 



can be greatly lessened by the use oi hard rock with a minimum 
of fine stuff , but even so the advantage lies with the American 
system of timbering 

The cost of filling has been greatly reduced by the system 
of flushing culm, sand, gravel and similar material, through 
pipes leading from the surface into mine work- 
^usbittg Material as coarse as i m in diameter ma> be 

carried long distances underground with the use 
of little more than an equal volume of water This method 
originated m the Pennsylvania anthracite mines in 1887, but 
has been employed in recent >ears on a large scale in Silesia, 
Westphalia and other European coalfields In some cases 
It has been found advantageous to quarry and crush rwk for 
the purpose of using it m this way Examples of other mining 
methods will be found under Coal 
Where mineral deposits lie near the surface underground 
mining may be replaced by open excavations, and the reduced 
cost of mining makes it possible to remove the 
wtrUagB overlying soil and rock to coixsideiable depths 
The depth to which open working can be pushed 
depends upon the size and value of the mineral deposit and 
upon the expense of removing the over-burden Open excava 
tions several hundred feet in depth are not uncommon Where 
practicable steam shovels are employed, even when it is neces- 
sary to break up the material beforehand by blasting Steam 
shovels are not well adapted to deep excavation unless provision 
is made f^r the rapid handling of the cars when filled For 
deep workings the milling method is usually employed, in 


which the ore is excavated m funnel-shaped pits, each of which 
connects with underground haulage reads by a shaft. The 
ore is mined in the ordinary way, by pick and shovel if soft, 
or by the aid of powder if necessary, and the funnel-shaped 
bottom of the pit is maintained at such an angle that little 
or no shovelling is reciuired to bring the excavited material 
to the shaft Before the bottom of these pits reaches the 
level of the haulage roads below, a new set of roads will have 
l>een driven at a lower level and connected with the excavations 
above by the shafts The cost of mining by the milling method 
does not greatly exceed the cost of steam-shovel work Fof 
the special methods by which placer deposits are mined sec 
(lOLD 

Underground Haulage — ^Thc excavated material is brought 
to the hoisting shaft, or sometimes directly to the surface, m 
small mine tars, moved by men or by animals, or l)y locomotives 
or wirc-rope haulage Ihe size, shape and design of the cars 
depend on the size of the mine passage and of the hoisting 
compartments of the shafts on whether the cars aic to be 
trammed b> hand or hauled in trains, whether they are loaded 
by shovel or by gravity from a chute, and whether they arc 
to be hoisted to the sui fac e or used only for underground trans- 
port The cost of underground haulage is lessened by the 
use of cars of large capacity In the United States cars in 
the coal and iron mines hold from 2 to 4 tons In Europe the 
capacity ranges from looo to 1500 though the tendency 
IS to increase the size of the cars used In mines of copper, 
lead and the precious metals, in which the cars are moved 
by hand, the usual load is from 1200 to 3000 1 ) These 
small cars are constructed so that the load may be dumped 
by pivoting the car bodies on the trucks I arger cars are 
usu^iy dumped by means ol rotating or swinging cradles, 
the car bodies being rigidly attached to the axles or trucks 
When loaded by shovel the car is made low to economize labour 
Wooden nils piotccted bv iron straps, are sometimes used on 
underground roads for temper tu-y traftic, but steel rails, similar 
to, though lighter than, those employed for railways arc the 
lule hor hand tramming, animal and rope haulage, the rails 
weigh from 8 to 24 lb per yard, for locomotive haulage 30 to 
40 D) Grades are made, whenever possible, m favour of 
the load, and of sui h degree that the power required to haul 
out the loaded cais sh dl be approximately equal to that for 
hauling back the cmj)ti(s, viz about J of i % Sharp curves 
should be av oidcd, especially for met hamcal haulage Switches 
for turnouts and bnnehes, , are similar to but simpler 
than those for railways 

In metal mines, where, as a rule, mechamcal haulage is 
inapplicable, the cars are moved by men (trammers) Ihis is 
expensive, but is made necessary by ihe small Mmnmma 

amount of material to be handled at any given AnimMi 
point The average speed is about 200 ft per ^Mulage 
minute, and the distances pieferably but a few hundred feet 
Animal liaulagc is employed chiefly m eolliencs tuid large metal 
mines, sometimes for mam haulage lines, but oftener for dis- 
tributing empty cars and making up tiams for mechamcal 
haulage In mines operated through shafts the animals are 
stabled underground, and when well fed and cared for, thrive 
notwithstandmg their rather abnormal conditions of life Mine 
cars are sometimes run long distances, 'iingly or m trams, 
over roads which are given sufficient grade to impart consider- 
able speed by gravity, say from i to 2 J % The grades must 
not be too great for brake control nor for the haulmg back 
of the empty cars Cars may thus be run through long adits 
or through branch gangways to some central point for making 
up into trams Near the top and bottom of hoistmg shafts the 
tracks are usually graded to permit the cars to be run to and 
from the shaft by gravity 

Locomotive haulage is applicable to large mm|f, where 
trams of cars are hauled long distances on &t or undulating 
roads of moderate gradients Steam locomotives have been 
largely superseded by compressed air or electric locomotives 
Compressed air locomotives are provided with eylindrieal 
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steel tanks charged from a special compressor with air at a 
pressure of 500 to 700 Ib per sq in The capacity of the 
tank depends on the power required and the dis- 
tance to be traversed l)y a single charge of air 
The air passes through a reducing valve from the 
mam to an auxiliary tank, in which the pressure is, say, 125 Ib, 
and thence to the driving cylinders By using compressed air 
vitiation of the mine air is avoided, as well as all danger of 
fire or explosion of gas Electric locomotives usually work 
on the trolley system, though a few storage battery locomotives 
have been suet essfiilly employed Trolley haulage lacks the 
flexibilit> of steam or compressed air haulage, and is limited 
to main lines because the wtcs must be strung throughout 
the length of the line By adopting modern non-sparking 
motors there is but little danger of igniting explosive gas 
Electric and compressed air locomotives are durable, easily 
operated, and can be built to run under the low roofs of thin 
vems Their power is proportioned to requirements of load 
and maximum gradient, the speed is rarely more than 6 
or 8 m per hour Electric locomotives are in general more 
economical than either steam or compressed air 
For heavy gradients rope haulage has no rival, though for 
moderate grades it is often advantageously replaced by electric 
and compressed air haulage Gravity or self-acting 
planes are for lowering loaded cars, one or more 
at a time, from a higher to a lower level The 
minimum grade is that which w’lll enable the loaded cirs m 
travelling down the plane to pull up the empty cars At the 
head of the plane is mounted a drum or shta\e, and around 
it passes a rope, one end of which is attached to the loaded 
cars at the top, the other to the empty cars at the foot The 
speed due to the excess of weight on the loaded side is controlled 
by a brake on the drum The rope is carried on rollers between 
the rails Ihere may be two complete lines of track or three 
lines of rails, one being common to both tracks, and the cars 
passing on a middle turnout or “ parting ’’ or a single trac k 
with a parting An engine plane is an inclined road, up w^hich 
loaded cars are hauled by a stationarv engine and rope, the 
empty cars running down by gravity, dragging the rope after 
them This is similar to shaft hoisting, except that the grades 
are often quite flat In the tail-rope system of haulage, best 
adapted for single track roads, there are two ropes — a mam 
and a tail rope — winding on a pair of drums operated by an 
engine fhe loaded tram is coupled to the mam rope, and to 
the rear end is attac hed the tail-rope, which reaches to the 
end of the line, passing then around a large grooved sheave 
and thence back to the engine By winding in the mam rope 
the loaded cars are hauled towards the engine, dragging behind 
them the tail-rope, which unwinds from its clnim The trip 
being completed, the emptv tram is hauled back by rev'^ersing 
the engine The ropes are supported between the rails and 
guided on curves by rollers and sheaves High speeds arc 
often attained Branches, operated from the main line, are 
readily installed In the endless rope system the rope runs 
from a grip wheel on the driving engine to the end of the line, 
round a return sheave, and thence back to the engine Chains 
are occasionally used The line is double track and the rope 
constantly in motion, the cars being attached at intervals 
through its length by clips or clutches, the loaded cars move 
in one direction, the empties in the other There are two modes 
of installing the system ( ilh( r the rope passes above the cars 
and is carried by them, resting in the clips, or it is carried under 
the cars on rollers, the cars being attached by clips or a grip- 
carriage (hor details see Hughes, Text-hook of Coal M mingy 
pp 236-272, Hildenbrand, Underground Haulage by Wire Rope ) 
Rope haulage is widely used in colhcncs, and sometimes m 
other mines having large lateral extent and heavy'' traflic 
With th« tail rope system, cars are run in long trains at high 
ffigU, curves and branches are easily worked, and gradients 
fflB^be steep, though undulating gradients arc somewhat 
jfflW^antageous In the endless rope systems cars run singly 
short trains, curves are disadvantageous, unless of long 


radius, speed is relatively slow, and branch roads not so easily 
operated as with tail-rope The tail-rope plant is the more 
expensive, but for similar conditions the cost of working the 
two systems is nearly the same An advantage of the endless 
system is that the cars may be delivered at regular intervals 
Hoisting — When the mine is worked through shafts, hoisting 
plant must be metalled for raising the ore and handling men 
and supplies On a smaller scale hoisting is also necessary 
for sinking shafts and winzes and for various underground 
services As ordinarily constructed, a pair of horizontal cylin- 
ders is coupled to a shaft on which are mounted either one or 
two drums (fig 12) The diameter of the cylinders 
is such that each alone is capable of starting the 
load As the cranks are set 90° apart, there is no 
dead centre, and the engine is able to start under full load 
from any point of the stroke 1 his is important in mine hoisting, 



f iG 12 — Plan of direct-acting hoisting engines, compound 
( orhss engmes and conical drums Wcllman-Seaver-Morgan Co 
Cleveland, Ohio, makers 


which IS intermittent m character and variable as to power 
and speed required fhe cylinders are generally single-exp in- 
sion, though ( ompound engines are occasionally used for heavy 
work Ihe engine is direct-acting, the drums making one 
revolution for each double stroke In geared hoists the drums 
are on a separate shaft, driven from the crank-shaft by tooth 
or fru tion gearing, and make one revolution for, say, 4 or 5 
double strokes The hoisting speed is therefore slower and 
as less engine power is required for a given load the cylinders 
are smaller, though making more strokes per minute I^arge 
ind powerful geared hoists are not uncommon The dimensions 
of the drum depend on the hoisting speed desired and the 
depth of shaft or length, of rope to be wound Drums are 
either cylindrical or conical Conical drums (fig 12) tend to 
equalize the v xrymg load on the engine due to the winding 
and unwinding of the rope On starting to hoist, the rope 
winds from the small towards the large end of the drum, the 
lever arm, or radius of the coils, increasing as the weight of 
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rope decreases A similar equalizing effect is obtamed by the 
use of flat rope and reel, the rope wmding on itself like a ribbon 
Tapering ropes, tail-ropes suspended from the cages, and other 
means of equalization, arc also employed If, for a two- 
compartment shaft, a pair of drums (or a single wide drum) 
be keyed to the engine shaft, with the ropes 
wound in opposite directions, the hoisting 
IS “ m balance,^' that is, the cages and 
cais counterbalance each other, so that the 
engine has to raise only the useful load of 
mineral, plus the rope This arrangement 
allows no independence of movement 
when the loaded cage is being hoisted the 
empty must be lowered Independent 
drums, on the contrary, are loose upon 
their shaft, and are thrown on or off by 
tooth or friction c lutches The maximum 
load on the engine is thus greater and more 
power IS required than for fixed dnims 
Steam consumption is economized, when- 
ever possible, by throwing in the clutches 
of both drums and hoisting m balance. 

Fixed drums are best for mines in \/hKh 
the hoisting is done chiefly from one level, 
independent drums when there are a number 
of different levels Hoisting engines are 
provided with powerful brakes and fre- 
quently with reversmg gear In deep 
shafts hoisting speeds of 3000 or 3500 ft 
per minute are often attained, ore asionally 
IS much as 5000 ft 

Formerly hemp and also fibre ropes were 
commonly used Ex( ept in a few instances 
these were long ago superseded by 
JJopejr^ iron-wire ropes, which m turn have 
been replaced by steel because of 
its greater strength Lor hoisting in deep 
shafts, and to reduce the weight of rope, 
temperc d-stc el wire of very high tensile 
strength (up to 250,000 or 275,000 Ih ultimate 
strength per sq in ) is advantageously em- 
ployed A I -in ordinary steel rope has a 
breaking strength of about 32 tons, which, 
with a factor of safety of six gives a safe 
working load of 5J tons Aim, plow-steel rope has 
breaking and working strengths respectively of at least 
4S and 8 tons Standard round rope (fig 13) has six strands 

of T9 wires each and a 
hemp core hlat rope is in 
favour m some districts It 
is composed of several four- 
stranded ropes, without hemp 
centres, laid side by side, and 
sewed together by wire (fig 
14) It is not as durable as 
round rope and is heavier for 
the same working strength 
As the sewing wires soon 
begin to break, a flat rope 
must usually be ripped apart 
and resewed every six or 
, -Flat eight months Numerous 

Rope patent ropes, some having 

wires and strands of special shapes, have been introduced with 
the idea of improving the wearing properties Such, for 
example, are the Lang-lay, locked-coil and flattened strand 
ropes Hoisting ropes are weakened by deterioration and 
breakage of the wires, due to corrosion and repeated bend- 
ing, and should be kept under careful inspection To prevent 
excessive bending stresses the diameter of drum and sheave 
must bear a proper ratio to that of the rope A ratio of 48 to i 
JS the minimum allo^vable, better 60 to 75 to i, and for highly- 


tempered steel ropes ratios of 150 to i or more are desirable 
To prevent corrosion the rope should be treated at intervals 
with hot lubricant With proper care 1 steel rope should last 
from two to three years 

A frame of wood or steel, erected at the shaft mouth, and 




Fig 13 — Standard 
round Rope 


Fig 14 • 


Fjc 15 — Head gear 

carrying the grooved sheaves over which the hoistmg ropes 
pass, IS known as the head-gear (fig 15) In Great Bntam and 
her colonies it is also called the poppet-head or pit- 
head frame, in the United States head-frame or 
gallows-frarfle Though it is small and simple in construction 
for light work, for heavy hoisting at high speeds massively 
framed towers, often 80 to 100 ft in height, are built Steel 
frames are more durable than those of wood, and have become 
common in nearly all mining countries, espe c lally where timber 
IS scarce A German design is shown m fig 16 The head -gear 
IS often combined with ore-bins and machinery for breaking 
and sizing the lump ore previous to shipment to the reduction 
works 

(ages, running in guides in the shaft, are used for raismg 
the cars of mineral to the surface (fig 17) They may have 
one, two or more decks, usually carrying one or 
two cars on each deck Multiple-deck cages are 
rarely employed except for deep shafts of small 
cross-section or when the mine cars (tubs) are small, as in many 
parts of Europe In many mines the mineral is raised in skips 
(fig 18) filled Irom cars underground and dumping automatically 
on reaching the surface Skips are sometimes of very large 
capacity, holding 5, 7, and even 10 tons of ore, surh are used, 
for example, in several shafts at Butte, Montana, in the Lake 
Superior copper district, and in South Africa Fig 18 is a 
small skip, the upper illustration showmg position for dumping 
The lower cut is of a skip for either ore or water, note valve in 
bottom Hoisting buckets or kibbles arc employed for small 
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scale work or temporary service, such as raising the material 
blasted m sinking shafts They hold from a few hundred 
pounds up to I ton In hoistmg from great depths the 
weight of the rope, which may exceed that of the cage and 



Fig i6 — Steel head gear, modem German type, constructed by 
Aug Klonne Durtinund 


contents, produces excessive variations in the load on tlie 
engine difficult to deal with Moreover, the limit of vertical 
depth at which rope of even the best quality will support its 
own weight only, with a proper margin of safety, is, say, 10,000 
to 12,000 ft , and with the load the safe working limit of 
depth would be reached at 7000 to 8000 ft A number of 


Fio 17 — Light Steel safety Fig 18 — Ore and water skips 
mining cage and car for gold lor mclmed shaft Allis- 
and silver mines Wellman Chalmers Co, Milwaukee 
Sea ver-Morgan Co , Cleveland, Wisconsin madeers 

Ohio, makers 

shafts in South Africa, the United States and elsewhere, are 
already approximating depths of 5000 ft , a few being even 
deeper Ropes of tapering section may be used for great 
depths, but are not satisfactory m practice ^ Stage hoistmg 
IS applicable to any depth Instead of raising the load m one 
lift from the bottom of the shaft, one or more intermediate 

^ A full discussion of this subject is given m Trans Inst Mtn 
and Mat , vol xi 


dumping and loading stations are provided Each stage has 
Its oHTi engine, rope and cage The variations in engine load 
are thus r^uc^, and mcidentally hoisting time is saved 
In shallow mines the men use the ladder-way m gomg to 
and from their work Thw is sometimes the case 
also for consideiable depths It is more economical 
to save the men s strength, however, by raising 
and lowering them with the hoisting engines 

At mines with vertical shafts thib is a simple operation 
Cages of tlie size generally used in metal mines will hold from 
ten to fiftc^ n and o( casionally twenty men The tune consumed 
in lowering the men is shortened b> the use of cages having 
two or more decks These are common m Europe, and are 
sometimes employed in the United Slates and elsewhere in 
mines where the output is large and the shafts deep and of 
small (ross section While a shift of men is being loweied 
the miners of the preceding shift tre usually raised to the 
surface in the ascending cages, the entire shift being thus changed 
m the time requiud for lowering Nevertheless, in very deep 
and large mines the time consumed in lundlmg the men may 
make serious inroads on the time available for hoisting ore 
At a few mines special man-cages are operated in separate 
compartments by their own engmes for h^dling part of the 
men, and for tools, supplies, &c For inclined shafts, where 
the mineral is hoisted in skips, the opeiation of raising and 
lowering men may not be so simple Even a large skip will 
hold but a few men, the speed is slower, and more time is 
required for the men to get into and out of the skip than to 
step on and off a cage Moreover, skips are rarely provided 
with safety attachments, so that the danger is greater When 
the shafts arc deep and the number of miners large man-cars 
are sometimes employed These are Jong frames on four wheels, 
with a senes of seats like a section of a theatre gallery Ordin- 
arily I o! 5 men occupy each seat, the lar a( ( ommodating 
from 20 to 36 men Such cars are m use at a number of deep 
in( lined shafts in the Lake Superior copper district, where the 
depths range from 3000 to 5000 ft or more At a few mines 
(since safety catches cannot be successfully applied to man-cars) 
these convcyanc es arc raised and lowered by separate engines and 
ropes To replace the ore-skip expeditiously by the man-car 
when the shifts are to be changed a crane is often erected over 
the shaft month At the end of a shift the ore-skip is lifted 
from the shaft track — the hoisting rope being uncoupled— and 
the man-car put m its place and attac hed to the rope X his 
change may be made in a fe^v minutes 

Formerly, at many deep European mines, and at a few in 
the United States, men were raised by means of “ man-engines ” 
A man-engine consists of two heavy wooden rods 
(like the rods of a Cornish pumping plant) placed 
parallel and close to each other m a special shaft 
compartment, and suspended at the surface from a pair of 
massive walking beams (or “bobs'’) The rods are caused to 
oscillate slowly by an engine, one rising while the other is falling 
Thus they move simultaneously m opposite directions through 
a fixed length of stroke, sav from to to 12 ft At intervals 
on the rods are attached small horizontal platforms, only large 
enough to accommodate two men at a time As the rods make 
their measured strokes one of the miners, starting from the 
surface, steps on the first platform as it rises to the surface 
landing and is then lowered on the down stroke At the end 
of the stroke, when his platform comes opposite to a correspond- 
ing platform on the other rod, he steps over on to the latter 
during the instant of rest prior to the reversal of the stroke, 
descends with the second rod on this down stroke, steps again 
at the proper time to a platform of the first rod and so on to 
the bottom The men follow each other, one by one, so that 
in a few minutes all the rod platforms in a deep shaft may be 
simultaneously occupiexl‘*by men stepping in unison but m 
opposite directions from platforms of one rod to the other 
Meantime, the men quitting work are ascending m a similar 
way, as there is room on each platform for two men at a tune 
when possmg each other Man-engmes were long used. 
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but are now practically abandoned m both Great Britain and 
the United States, and few remain in any of the mining regions 
of the world Iheir first cost is great and they are dangerous 
for new men, as they require constant alertness, presence of 
mind, and a certam knack m using them See Trans Inst 
Mm and Met xi 334, 345, 380, &c , also Eng and Mtn 
Jour (April 4, 1903), pp 517 and 518 

Surface Handlings Storage and Shipment of Minerals — To mine 
ore or coal at minimum cost it is necessary to work the mine 
plant at nearly or quite its full capacity and to avoid mterrup- 
tion and delays When the mineral is transported by rail 
or water to concentration or metallurgical works for treatment, 
or to near or distant markets for sale, pro\ ision must be made 
for the economical loading of railway wagons or vessels, and 
for the temporary storage of the mineral product For short 
periods the mineral may remain in the mine tars, or may be 
loaded into railway wagons held at the mine for this purpose 
( ars, however, are too valuable to be used in this way for more 
than a few hours, and it is usual to erect large storage bins at 
the mine, at concentration works and metallurgical establish- 
ments, in which the mineral may be stored, permitting cars, 
wagons and vessels to be quickly emptied or loaded In 
mining regions where water transportation is interrupted 
during certain months of the year the mineral must be stored 
underground, or in great stock-piles on the surface In coal 
mining the market demand varies m different seasons, and 
suiface storage is sometimes necessary to permit regular work 
at the mmes For coal, iron ore and other cheap minerals, 
mechanical handling by manv different methods is used in 
loadmg and unloading railway wagons and vessels, and m 
forming the stock-piles and reloading the mineral therefrom 
(See Conveyor and Docks, also G F Zimmer, Mechanical 
Handling of Materials^ and Engineering Magazine, xiv ^175, 
x\ 157 and XXI 657 ) 

Mine Drainage ~ A mine which has been opened by an adit 
tunnel or drift drains itself, so far as the workings above the 
adit level are concerned In many mining regions long tunnels 
have been driven at great expense to secure natural drainage 
Under modem mining conditions dramage tunnels have lost 
much of their former importance Taking into account the 
risk attending all mining operations, which make necessary 
large interest and amortization charges on the cost of a tunnel 
it will in most cases be advisable to raise the water to the sur- 
face by mechanical means Drainage channels are provided 
usually along the mam haulage roads, by which the water 
flows to a sump excavated at the pump shaft In driving mine 
passages that are to be used for dramage, care is taken to 
maintain sufficient gradient Siphons arc sometimes used to 
carry the water ovir an undulating grade and thereby save 
the expense of a deep rock cutting As the larger part of 
the water m a mine comes from the surface, the cost of 
dramage may be reduced by intercepting this surface water, 
and collecting it at convenient points in the pump shaft from 
which It may be raised at less cost than if permitted to go 
to the bottom Water may be raised from mines by buckets, 
tanks or pumps Wooden or steel buckets, holding from 
35 to 200 gallons, are employed only for temporary or auxiliary 
service or for small quantities of water in shallow shafts Tanks 
operated by the mam hoisting engines, and of capacities up to 
1500 gallons or more, are applicable under several conditions 
(i) When the shaft is deep, the quantity of water insufficient 
to keep a pump m regular operition, and the hoisting engine 
not constantly employed m raising mineral, the tank is worked 
at intervals, being attached temponilidy to the hoisting rope 
in place of the cage (2) For raising large volumes of water 
from deep shafts pairs of tanks are operated in balance m special 
shaft compartments by their own hoisting engine With an 
efficient engine the cost per gallon of water is often less than 
for pumping (3) For clearing flooded mmes As the water 
level falls the tanks readily fdlow it while at work, whereas 
pumps must be lowered to new positions to keep within suction 
distance Self-actmg tanks are occasionally built underneath 


the platforms of hoisting cages Mine pumps are of two classes 
(i) those m which the drivmg engme is on the surface and 
operates the pumps by a long line of rods passing down the 
shaft, commonly known as the Cornish system, (2) direct-acting 
pumps, m which the engine and pumping cylinders form a 
single unit, placed close to the point underground from which 
the water is to be raised Cornish pumps are the oldest of the 
machines for draining mmes, in fact, one of the earliest applica- 
tions of the old Woolf and Newcomm engines in the i8th century 
was to pumps for deep mines Ihc engine works a missive 
counterb ihinced walking-btam from w hich is suspended m the 
shaft a long wooden (or steel) rod, made m sections and spheed 
together Attached to the rod by offsets are one or more 
plunger or bucket pumps, set at intervals in the shaft All 
work simultaneously, cadi raising the water to a tank or sump 
above, whence it is taken by the next pump of the system, and 
finally discharged at the surface Ihe individual pumps are 
plai ed several hundred feet apart, so that a senes is required for 
a deep shaft Ihc speed is slow from 4 to to strokes per 
minute — but the larger sizes, up to 24 in or more m di imett r 
by 10 or 12 ft stroke, arc cipable of raising millions of gallons 
per day Cornish pumps are economual in running expenst^s, 
provided the diiving engine is of pnjper design and the dis- 
advintages incurred in conveying stc im underground are 
avoided Their first cost, however, is high and the cumbersome 
parts occupy much sj)ace m the shaft Direct-acting pumps, 
first mtioduccd (1841) by an American, Henry R Worthmgtoii, 
are made of many different designs typically they are steam 
pumps, the stc \m and \\ iter cylinders being set tandem on the 
same bed fiaine, gencrilly without fly-wheel or other rotary 
parts, they may be single ( \hnder or duplex, simple, compound 
or triple expansion, and hiving a higher speed of stroke are 
smallci in all their parts than Cornish pumps For high head^ 
the water cylinders, \alves and valve chunbcis are specially 
constructed to withstand he ivy pressures, water being sometimes 
raised in a single lift to heights of more than 2000 ft Con- 
densers arc alwavs required for underground pumps Sinking 
pumps, designed for use in shafts m process of sinking, are 
suspended by wire ropes so as to be raised be fore blasting and 
promptly lowered ag ^in to n sume pumping Llectneally- 
driven pumps, now widely used, are convenient and economical 
Mine pumps of ordinary forms may be operated by compressed 
air, and air-hft pumps have Ixen successfully employed Hy- 
draulic pumping engines, while not differing essentially from 
steam pumps, must have spec lally designed valves m the power 
cylinder on account of the incompressibility of water They 
can ne used only when a supply of water under sufficient prussure 
IS a\ailable for power Centnfugal pumps, constructed with 
several stages or sets of vanes, and suitable for high lifts, have 
been introduced for mine service When mme water is acid 
the working parts of the pump must be lined with or made of 
bronze or othei non-corrosive material, or the acid may be 
neutralized by adding lime in the sump 

Ventilation- — Ihe air of a mine is vitiated by the presence 
of large numbers of men and animals and of numerous lights, 
< ach of which may consume as much air as a number of men 
In mining operations explosives arc used on a large senile and 
the powder gases contain large quantities of the very poisonous 
gas, carbon monoxide, a small percentage of which may cause 
death, and c\cn a minute percentage of which m the air 
will seriously affect the health In addition to these sources 
of contamination the air of the mme is frequently charged 
with gas issuing from the rocks or from the mmeral deposits 
For example, carbon dioxide occurs in some mines, and hydrogen 
sulphide, which is a poisonous gas, in others In coal-mines 
we have to deal with ‘‘ fire-damp or marsh gas, and with 
inflammable coal dust, which form explosive mixtures with 
air and frequently lead to disastrous explosions resulting in 
great loss of life The gases produced by such fire-damp or 
dust explosions contain carbon dioxide and carbon monoxide 
m large proportion, and the majonty of the deaths from such 
explosions are due to this “after-damp’’ rather than to the 
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explosion itself The temble effects of fire-damp have led 
to the adoption of elaborate systems of ventilation, as the most 
effective safeguard against these explosions is the dilution 
and removal of the fire-damp as promptly and completely as 
possible Very large volumes of air are necessary for this 
purpose, so that in oUch mines other sources of vitiation arc 
adequately provided against and need not he considered In 
raetal mines, however, artificial v( ntilation is rarely attempted, 
and natural ventilation often fails to furnish a sufficient quantity 
of air The examination of the air of metal mines has shown 
that m most casts it is much worse than the air of crowded 
theatres or other badly ventilated buildings This has a serious 
effect on the health and efficiency of the workmen employed, 
and in extreme cases may even result m increased cost of mining 
operations The ventilation of a mine must in general be 
produced artificially In any case whether natural or artificial 
means be employed, a mine can only be ventilated properly 
when it has at least two distinct openings to the surface, one 
an intake or “ downcast,*’ the other a chimney serving as in 
“ upcast ” Two compartments of a shaft ma> be utilized 
for this purpose, but greater safety is ensured by two separate 
openmgs, as required by law in most mining countries 

The air underground remains throughout the year at nearly 
the same temperature, and is warmer in winter and cooler m 
summer than the outside air If the two openings 
different levels the difference 
in weight of the inside and outside air due to differ- 
ence m temperature causes a current, and m the wintei months 
large volumes of air will be circulated through the mine from 
this cause alone In summer there will be less movement of 
air and the current will frequently be reversed In a mine w ith 
shafts opienmg at the same level natural ventilation once 
established will be effective during cold weather, as the down- 
cast will have the temperature of the outside air, while the 
upcast will be filled with the warm air of the mine In summer 
this will occur only on cool days and at night When the 
temperature of outside and msidc air becomes equal or nearly 
so natural ventilation ceases or becomes insignificant In i 
mine with two shafts a \entilatmg current may result from 
other conditions creating a difference in the temperature of the 
air in either shaft — for example, the cooling effect of dropping 
water or the heating effect of steam pipes Natural ventilation 
IS impracticable in flat deposits worked b> drifts and without 
shafts 

Ventilation may be produced b> heiting the air of the mine, 
as for example, by constructing a ventilating furnace at the 
bottom of an air shaft The efficien(v of such 
ventilating furnaces is low, and they cannot safely 
be used in mines producing fire-damp They are 
sometimes the cause of underground fires, and they are always 
a source of danger when bv anv chance the ventilating cunent 
becomes reversed, in which case the products of combustion, 
containing large quantities of carbon dioxide, will be drawn 
into the mine to the serious danger of the men On account 
of their dangerous chaiacter furnaces are piohibitcd by law 
in many countries 

Positive blow ers and exhausting apparatus of a great variety 
of forms have been used in mines for producing artificial 
ventilation About 1850, efficient ventilators of the 
y^tUMtorl type were first introduced, and aie now 

almost universally emplovcd where the circulation 
of large volumes of air is neccssar> , as in collieries The typical 
mine fan consists of a shaft upon which are mounted a number 
of vanes enclosed m a casing the air entering a central side inlet 
IS caught up by the revolving vanes and thiown out at the 
periphery by the centrifugal force thus generated “ Open- 
running ” fans have no peripheral casing, and discharge freely 
throughout their entire circumference, in “closed” fans the 
revolvmg part is completely enveloped by a spiral casing openmg 
at one point into a discharge chimney Fans either force air 
into or exhaust it from the mine llie inlet opening of the 
pressure fan is in free communication with the outside air. 


the discharge connecting with the mine air-way, in the more 
generally used exhaust fan the inlet is connected with the air- 
way, the fan discharging into the atmosphere Among the 
exhaust fans most widely employed is the Guibai Many others 
have been introduced, such as the Capell (fig 19), Rateau, 
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Schiele, Pclzer, Hanarte, Sci, Winter, Kle>, ind Sirocco fans 
The Waddle may be instanced as an example of the open fans 
Slow-specd fans are sometimes of large dimensions, up to 30 
and even 45 ft diameter, discharging hundreds of thousands 
of cubic feet of air per minute Occasionally, at very gassy 
and dangerous collieries, two fans and driving engines are 
erected at the same air shaft, and in case of accident to the 
fan in operation the other can be started within a few minutes 
0 p|)Oscd to the motive force piodunng the air current is the 
frictional resistance d€vclo|ied in passing through the mine 
workings Ihis resistance is equal to the square of 
the velonl) of the current in feet pci minute, 
multiplied by the total rubbing or friction surface 
of the air-wa>s in square feet and by the coefficient of 
friction ilu latter, dctci mined experimentally, vanes with 
different kinds of surfaces of mine workmgs, whether rough or 
smooth, tiinbeicd or unlmcd, it ranges from 0000000001872 to 
00000000217 lb per sq ft , the latter being the viliie usually 
adopted V certain piessure of air is required to main- 
tain circulition against the resistance, and for a given volume 
per minute the smaller and more irregular the mine openmgs 
the greater must be the pressure I he pressure is measured by a 
“ watcr-giuge ’ and the velocity of flow by an “ anemometer ” 
rile powei required to circulate the xir through a mine increases 
as the cube of the velocity of the air cunent To decrease the 
veloc ity, when large volumes of air are required, the air passages 
are made laiger, and the mine is divided into sections and the 
air current subdivided into a corresponding number of indepen- 
dent circuits 1 his splitting of the air not only lessens the exist of 
ventilating, but greatly increases its efficiency b) permitting the 
circulation of inuc h laigc r volumes, and has the flidded advantage 
that the effect of an explosion or other accident vitiating 
the air current is often confined to a single division of the mine, 
and affects but a small part eif the working force Ihe adjust- 
ment of the air currents m the different splits is affected by 
regulators which are placed in the return nr- ways, md act as 
throttle valv'cs to determine the volume of air m each case 
The circulation of air m any given division of the mine is further 
controlled and its course determined b> temporary or permanent 
partitions (“brattices”), by the erection of stoppings, or by 
the insertion of doors in the mme passages and by the use of 
special air- ways (see CoAi#) In dcvismg a system of ventilation 
it IS customary to subdivide the workings so that the resistance 
to the ventilating current in each split shall be nearly equal, or 
so that the desired amount of air shall be circulated m each 
without undue use of regulating appliances which add to the 
friction and increase the cost of removing the air In addition 
to this It IS desirable to take advantage of the natural ventilation, 
that IS, to circulate the air in the direction that it goes naturally, 
as otherwise the resistance to the movement of the air may be 
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greatly increased So far as possible, vitiated air is led directly 
to the shaft instead of passing through other vvorkings, for 
example, mine stables whin used are placed near the upcast 
shaft and ventilated bv an independent split of the ventilating 
current 

Deep Mining — Ihcic been much speculation as to the 
depth to winch it will be prac ticable to push the work of mining 
Ihe special diflicultics which attend deep mining, in addition 
to the problems of hoisting ore and raising Vs iter from great 
dcptlis, are the incicase of temperature of the rocks and the 
pressure of the overly mg strata The dccfx.st mine in the 
world IS No 3 shaft of the lamarack mine in Houghton 
county, Michigan, which has re uhed a vertical depth of about 
5200 ft Three other shafts of the Tamarack Company, and 
three of the neighbouring Calumet and Hecla mine, have depths 
of between 4000 and 5000 ft vertical The Quincy mme, also 
in Houghton count), has reached a vcrtuil depth of nearly 
4000 ft In England ire several collieries over 3000 ft , and m 
Belgium two are nearl) 4000 ft deep In Austria thicc shifts 
in the silvei mines at Prizbram have rcxiched the depth of 
over 1000 metres At Bendigo in Australia arc several shafts 
between 3000 and 4000, one! one, the Victoria Quartz mine, 
4300 ft deep In the iransvaal gold region (South Africa), a 
number of shafts have been sunk to strike the reef at about 
4000 It In most cases the deposits worked arc known to extend 
to much greater dep^ths than hav c been 1 c u lied 1 he possibility 
of hoisting and pumping from great deptlis has been discussed, 
and it remains now to consider the other conditions which will 
tend to limit mining oj)erations in depth — namely, increase ol 
temperature and mcrcast of rock pressure Observations in 
different parts of the world have shown th it the increase of 
temperature in depth vanes in most localities the rise being 
it the rate of one degree for 50 to 100 feet of depth, while 
in the deep mines ol Michigan and the Rand, an increase 
as low as one degree for each 200 ft or more has been 
observed In the Comstock mines it Virginia City, Nevada, it 
IS possible to continue mining operations at rock temperatures of 
130®! In these mines a constant supply of pure air, iboul 
Tooo cub ft |xi minute, was blown into the hot w 01 king 
pi ices through light iron pipes Ihe air issuing from these pipx > 
was dr) ind warm, and served to kcep3 the temperature of the 
air below 120^, at which temperature it was possible for men to 
work continuously for half an hour at a time, and for four houis 
m the day In some places work was conducted with rock 
temperatures as high as 158° F , vMth air t ^£5° b In these ver) 
hot drifts the fatality was large In the Alpine tunnek, where 
the air was moist and probably not as puic cts in the Comstock 
mines, gicat difficulty was experienced m prosecuting the work 
at temperatures ol 90"" F and less Ihe mortality was large, 
ind it was believed by the engineers that temperatures over 104° 
would have proved fatal to nmsl of the workmen Deep mines, 
however, are generally dry, so that m most c ases it w ill be possible 
to realize the more favourable conditions of the Comstock 
mines Assuming an initial mean temperature of 50" F , and 
increments of one degree for 100 and for 200 ft , a rock tem- 
perature of 130° will be reached it Sooo to i6,<xx> ft In 
many deep mines to-d«iy explosive rock has been cnc oun- 
tcred This condition manifests itself, for example, in mine 
pillars which are subjected to a weight beyond the limit of elas- 
ticity of the mineral of which they are ( omposed Under such 
conditions the pillar begins to yield, and fragments of mineral 
fly off with explosive violence, exactly as a specimen of rock will 
splinter under pressure in a testing machine The flying frag- 
ments of rock have frequently injured and sometimes killed 
miners A similar condition of strain has been observed in 
deep mines in different parts of the world — ^perhaps due to 
geological movements Assuming a weight of 13 cub ft to 
the ton, then at 6500 ft the pressure per sq ft will be 
Soo tons, and at 13,000 ft 1000 tons , and as the mineral is mined 
the weight on the pillars left will be proportionately greater 
At such pressures all but the strongest rocks will be strained 
beyond their limit of elasticity At depths of 1000 ft 
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and less oome of the softer rocks show a tendency to flow, as 
exhibited by the unde i -clay in deep toal-mines, which not 
infre<iutntly swells up and closes the imne passages In the 
Mont Cenis tunnd a bed of soft granite was encountered that 
( ontinucd to swell with ilmost irresistible force for some months 
The pressure developed was sufficient to crush an ^rehed lining 
01 two-foot granite blo<ks Similar swdling ground is not 
infreqii€ntl> met with in metal mines, as, for example, in the 
Phoenix (opper mme in Houghton count}, Michigan, where 
the force developed was mffieient to eiush the strongest Umber 
tnat could ht used In very deep minis this flowing of soft 
rock will doubtless add greatlv to the difficulty of maintaining 
openings What may happen in some eases is illustrated by the 
euriouo form of aiiident Joeall) known as i “bump,” which 
occurs m some of the deep coal-mmcs 01 England In one 
instance (dcsinbcd by F G Meaiham, Trans Ftd Inst ME 
V 381), the force developed by the swelling iinder-clav 
broke through ind lifted with the force and suddenness of an 
explosion a lower bench of coal 8 ft thick in the bottom of a 
I gangway 12 ft wide for a length of 200 ft , tlirowing men and 
! mine cars violently against the roof and producing an air-wave 
which smashed the mme doors in the vuinity 'It is apparent 
that the combined effect ol internal heat and rock pressure will 
greatly increase the cost of mining at depths of 8000 or 
10,000 ft , and will probably render mining impracticable m 
man) instances at deptlis not much greater 

Mine Id ministration — In orguiizmg a mmmg company it must 
he iccogmzecl that nuniiii^ is of nectssit) a temporary business 
When the deposit is exhausted the company must be wound up or 
its operations translenred to some other locality Mining is also 
subject to the risks of ordinal y business enterprises and to addi- 
tional risks and uncertainties peculiai to itself Ihe vast majority 
ol miner il deposits arc unw^orkablc and of those that are developed 
a Uigc propoition jiiove unprohtable In addition mming opera- 
tions arc subject to mb rruption and added c \pt nse from explosions 
mine hres tioodmg and the caving-m of the workings lo provide 
for the repayment from earnings of the capital mvested in a mining 
prop( rty and expended in development and to pros ide for the 
depieciilion in value of the plant and equipment, an amortization 
fund must be aecumulated dining the life ol th< mine, or if it bo 
dcsircfi to continue the business ot rnming elsewhere a similar fund 
must be crcateil for the puich ist development and equipment ot 
a new projiei ty to lake the place of the ongmal deposit when that 
shall be exhausted If for example we issumc the life of a given 
mme at ten years and the rite of interest it 5 % it will be neces- 
sary that the pioperty shill earn nearly 13 % annually — viz 5 % 
mteicbi and 8 % for the annu il payment to the amortization or the 
reserve fund io cover the s^x.eial usks of mining capital should 
cam i hiL,h(i interest tl)an in ordinxrv business, and if wc assume 
th it the sinking-fund be safely invested we must eompute the 
amortization on a lowei bn sis than *> Assuming for example 
the life ol the mme it ten \ears as bcfoie and takmg the interest 
to be eirned by the amoiti/atiou fund at j % and thiL on the 
investment at 10 we shall hud that the uniual im ome should 
amount to iS 7 , p( r yc ir 1 hese simjde business principles do 

not seem to lx generUly recognized by the investing public and 
mines whose earning capacity is arenratcly known are frequently 
quoted on th( stock mukets at prices which cannot jxissibly yield 
enouj:h to the piuchascr to lepay In 1 u cstincnt during Hit probabk 
lih ol the mine 

Mine I aluation —Ihe vahu of any property is measured by its 
annual profits In the case of mmmg properties these profits are 
moie or less unccitain and cannot be accui itely determined until 
the dejiosit has bttn thoroughly explored anil fully developed In 
many instances indeed profits ire more or less uncertain during 
the whole life ot the mine and it is evident that the value of the 
mining property must be more or less speculative In the case of 
i dcvtlopetl mine its life may be predicted m many cases with abso- 
lute ecitamty— is when the extent of the mineral deposit and the 
volume of mininl cm lie measured In other c<ises the life of 
the mine like the value of the mineral is more or less uncertain 
Further both time and money are required for the development of 
the mmmg property before any profit c^n be reaUzed Mathcmati 
cally we have thus in all cases to compute present value on the basis 
of a deferred as well as a limited annuity The valuation of mines 
then involves the following steps (i) The sampling of the deposit 
so far as developed and assaying of the samples tiken, (2) The 
measurement of the developed ore, (j) estimates of the probable 
amount of ore in the undeveloped part of the property , (4) estima (cs 
of probable profits life of the mine and determination of the value 
of the propertv Where the deposit is a regular one and the mineral 
IS of fairly unitoi m richness the taking of a few samples from widely 
separatee! parts of the mine will often furnish sufficient data to 



540 


MINING 


deternuiie the value of the deposit On the other hand in the case 
of uncertain and irregular deposits the value of which vanes between 
\ ery wide limits, as, for example — m most metal tnmes and especially 
mines of gold and silver — a very large number of samples must be 
taken — sometimes not more than two or three feet apart — in order 
that the average value ()f the ore ma> be known witfun reasonable 
li nits of error The sampling of a large mine of this character 
m ly cost many hundreds of pounds This applies with even greater 
force to estirmitcs of undeveloped portions of the property If 
the deposit is regular and uniform the value of undeveloped areas 
may sometimes be predicted with confidence In the majority 
of instances however the estimates of undeveloped ore contam 
a large element of uncertainty In order to determine the probable 
piofit and life of the mine a definite scale of opciations must be 
assumed the money required for development and plant and for 
working capital must be estimated the methods oi mining and 
treating the ore determined, and their probiblc cost estimated 
Where the deposit is uncertain and the element of risk is large wc 
must adopt a Ingh rate of inteiest on investment of capital in our 
computations of value — in some eases as high as lo 15 or even 20% 
Where the deposit is regular and the future cm be predicted with 
S(»me degree of certainty we may be jusUfied m adopting in some 
cases possibly as low^ as 5 % The interest on the mnual eontribu 
tion to the sinking-fund or its equivalent should be reckoned at a 
low rate of mtere t lor such funds are assumed to be invested m 
p rfectly safe securities Allow ince must be made for the period of 
development daring which there arc no contributions to the smkiii^ 
fund and within which no interest is earned on invcstcrl capital 

Mining Lducation — It is necessary to have the work directed by 
1 len thoroughly familiar w ith tlic characteristics of mineral deposits, 
ind with wide experience m mining bor tht purpose of training 
such men spcciil schools of mining engineering {hole<; des minc^t 
Berga/tademie) h ive been cstablislu d in miisl mining countries 
A student of mining must receive thorough instruction m geology , 
he must study mming as practised in different countries and 
the metallurgical and mech in 1C il treitment of minerals, and he 
should have in engineering education espoci illy on mechanical and 
electrical lines As he is called upon to constiuct lines of tianspoit 
both underground and on the surf lee, works for water-supply and 
drainage and buildings for the hindhng storage and treatment 
of ore he must be trained to some extent as a civil engineer As 
a foundation his education must be thorough in the natural and 
physical sciences and mathematics In iddition there hive been 
established in many countries schools for the education of workmen 
in order to fit them for minor positions and to enable them to work 
intelligently with the engineers These mineis schools {Dergschule 
Scales des mtneurs) give elemental y instruction in chemistry, physics 
mechanics, mineralogy geology and mithematics and drawing as 
well as in such details of the iit of mining as will best supplement 
the practical inloimation already acquired in undciground work 
The training of a mining engineer merely begins in the schools and 
mining graduates should serve an apprenticeship before they accept 
responsibility for important mining operations It is especian> 
necessary that tlicy should gam expenenc( in management of men 
and in the conduct of the business details which cannot well be 
taught in schools 

4rcidenis — Mining is an extra -hazardous occupation and the 
catastrophes, which from time to time have occurred, have caused 


agencies to enforce their authonty While in some cases these laws 
are unnecessanlv strmgent anil tend to restrict the business of nuning 
yet on the whole they have had the effect of reduemg greatly the 
loss of life and injuries of miners where they have been well enforced 
this IS evident from hg 20 w'hich shows the number of men killed 
in the coal and metal mines of Gieat Britain for a senes of years 
As will be seen from this diagram the most serious source of death 
and injury is not found in mine explosions but 111 the fall of rocks 
and mineral m the working places Ihis danger can be reached 
only in small degree by laws and inspection , but the safety of the 
men must depend upon the skill and care of the mmers themselves 
ind the officers in charge of the underground work Great loss of 
life and injury occur through the ignorance, carelessness and reck- 
lessness of the men themselves who fail to take the necessary 
piecautions for their own safety, even when warned to do so 
Mining laws have proved cluefly serviceable in securing the mtroduc 
lion ol efficient ventilation the use of safety-lamps, and of proper 
explosives to lessen the d inger from fire-damp and coal-dust in the 
coal mines the inspection of machinery for hoisting and haulage, 
and prevention of accidents due to impel fection in design or m 
working the maclnncrv 

Fire damp and dust explosions aie caused by the presence of 
marsh gas 111 sufheient quantity to form an explosive mixture 
or by a mixture of small percentages of marsh gas « . , 

ind coal-dust, and in some eases by the presence of 
coil-dust alone m the air of the mine Explosive mixtures of 
marsh gas and ur may be fired by an unproticted hglit But when 
((»al dust is presuit and little or no marsh gas an initial explosion 
— such as IS produced by a blown out shot — is rcqiiiied To 
guard against explosions from this cause it is neccssaiy to use 
explosives m moderate quantities and to see that the blast holes 
are pioperly pi iced so that the danger of blown out shots may be 
lessened In dry ind dusty mines the danger may be greatly 
lessened by sprinkling the working places and passages and the 
lemov il of the accumulated dust and fine coal Where large 
quantities of fire damp ue present safety kiiiips of ijqiroved pattern 
must be used and carefully inspccUd daily Ihe use of matches 
ind naked lights of any kind must be piohibited To lessen the 
d inger from blasting operations the use of special safety explosives 
IS required m Gieat Britain ind some European countries I he 
use of such explosives deercises to some extent the danger fiom dust 
explosions, but expenment shows that no tfheient explosive is 
absolutely safe if used in excessive qu intity or m in improper 
manner Alisolule security is impossible as is proved by the many 
ind sciious disisters under the most stringent laws and cartful 
rcguUlions that can be devised 

Mine liHS may oiiginate fiom orchnaiy causes but in addition 
they may result from the explosion of fire damp or fiom the acei 
dental lighting of jets of lire damp issuing from the coal 
In some mining districts the coal is liable to spontaneous PireM 
combustion A fiie undergiound speedily becomes fonnidible 
not only in coal but also in metal mines on account of the luge 
quantity of timber ii'-cd to support the exeavations Underground 
fires may sometimes be extinguished by direct attack with water 
Ihe difficulty of extinguishing an underground fire in this way is 
however, very great, as on account of the poisonous products of 
combustion it is impossible to attack it except in the lear. and even 
there the men arc always in great dinger from the revefial of the 
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Fig 20 — Death raU from vanous classes ui accidents in and ibout all 1 uncs in the United Kingdom 

from 1 87”^ to 1900 


the enactment of laws to j rotect the lives of the men engaged in 
underground work These laws arc enforced by mine inspectors 
who are empowered to call upon the courts and other goyernment 


air current, or back-draught from the fire Fiirtlier the burning 
of the timber produces falls of ground, making necessary the excava- 
tion and removal at times of hundreds of tons of heated rock and 




MINING 


burning coal, in order to reach the fire When direct attack i'^ no 
longer practicable, it is possible to extinguish the fire by scaling the 
mine workings, and c xhausting the supply of oxygen It is necessary , 
however, to keep the mine se ilcd until the burning timbers, or coal 
and the red hot locks have become cool, or the fire will again break 
out This sometimes requires two or three months Where m 
effective sealing of the nunc is impracticable it is sometimes possibh 
to extinguish the fire from the outside of the mine by construe ting 
a laige reservoir or tank in the upper pait of the mine sliift and 
suddenly releasing a large volume of water by opening diseharge- 
doors The mass of water falling down the shaft is converted into 
spray, which is earned by the force of the fall long distances into 
the workings Where the fire is in or near the shaft this method 
has proved very effective Mine lires mi> sometimes be reached 
by bore holes sunk for the pin pose fiom the surface, and the burning 
workings below filled by flushing with culm and water As i list 
resort the mine may be flooded \v itli w ater This is an expensiv c 
operation as it entails the cost of pumping th.. water out again and 
repairing the resulting damage If the fjie is in working places to 
the rise the water may not reach the burning portions of tlie mine, 
but will eftcctuall} seal them But sufficient tunc must bt illowcd 
to elapse before pumping out the water, as otlieiwise the lire may 
break out again 

Mines may become flooded by the iniush of suiface watcis in 
times of great rainfall or sudden floods, or by the undermining of 
surface waters I he mine workings may also be flooded 
^ooa/ngof large bodies of underground water The surface 
floods must be provided with channels of suflieient 
si/e to carry them safely past the mine openings, and intercepting 
ditche s should be excavated foi this purpose, and dams and embank 
ments consti acted to divert the fieiod waters That it is possible 
to work with safety bene ith ii\irs lakes and even the ocean his 
been proved in numcions instances, mines in eiiffeicnt parts ol the 
world having been extendeel long clistinees under the sea In such 
eases pieliminaiy surveys shouhl be made to determine the thicknes*^ 
of rock over the proj osed workings Under favourable conditujiis 
mining may be conducted under the protection of a few yards ot 
solid rock only, as m the submirinc woik for the removal of reefs 
m the haibours of Sin 1 rancisco ind New York At Silver Islet, 
Lake Superior mining was successfully carried on for years under 
the protection of a coffer dam ind an arch of rich silver ore less 
thin 20 ft thick At Wheil Cock, near St Just in Coinwall, the 
protecting roof was so thin that hoh s beiicd for blasting inoie than 
once penetrated to the bed of the oee in, and wooden plugs were 
kept on hind to drive into such heUes when this occuired In 
storms the boulders could be heard stiiking each other ov< rheael 
When lai ge areas are undermined as in submarine coalmining, it 
IS best to have sever il handled feet of piotecting rock In (xreat 
Biitain the law reqiiiKs th it the workings shall be piotected by 
120 ft of solid sti ita Mhin the pre»sencc ot underground bodies 
of water is kno. n or s ispected, advance bore holes sliould radiitc 
from the end of the ad\ancing working place so as to give warning 
of the position of the bod> of wate r, these holes being of such length 
as te) ensure a safe thickness of solid lock 

The caving in ot mine wotl mgs results fiom the excavation of 
laigL areas supported upon pillars of msullicient size While the 
mine workings arc small the overlying rocks support tin inselves 
and the full pressure does not come upon the mine 
Caving ot pillars As the workings me reuse in size the pillars 
support in increasing weight until finally they are straine d 
fvor gs i)(_yond the limit of elisticity When this occur , the 
pillars begin to ciack and splinter with a noise like musketiy finng, 
and the roof of the mine shows signs of subside nee Ihis may con 
tinue for weeks before the final cr isli takes place At hist a f ill of the 
roof occuis locall}^, here and there thrcRighoiit the mine, and thesi 
falls may succeed one another until the settlement of portions of thi 
roof has so far relieved the strain that the remaining areas are sup 
ported by the stronger pillars, and by the fallen rock masses While 
abundant waining of the caving m of the worl mgs is thus given 
in advance it ma> happen that men arc unexpectedly impiisoned 
by the closing of the mam pass ige ways 1 he caving in of the 
mine, however, is rarely so complete that avcniu« of escape aie not 
open In many cases, however, it has been found necessary to 
reopen tlic mine through the fallen ground, and even to excavate 
openings through the solid mineral The hislury of mining is full 
of dramatic episodes of this eh iractei 

Accidents from the misuse and caieless handling of explosives 
aic unfortunately too frequent m mines The conditions under 
A Id t 'vliich explosives may be stored, handled ailfl used arc 
AcciaeotB carefully formulated in the mining laws of most states, 
Bxoloslvaa almost impossibU to secure obedience to thc'se 

^ regulations on the part of the miners who are, as a rule, 

both careless and reckless m their use of powder In some states 
it has become necessary to provide for fines and even impnsonmcnt 
of men disobeying the regulations regaiding explosives 

Mine Hygiene — While mining is not necessarily an unhealthy 
occupation, miners are subject to certain diseases icsulting from 
vitiated air, and from unusual or special conditions under which 
at times they are forced to work Becent investigations have shown 
an alarming increase in mortality from mmei s phthisis in Cornwall, 
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South Africx and elsewhere flas seems to be due to the dust 
abundantly produced in mimng operations, and esxieeially by machine 
dnlls when Ixinng dry (rising) blast holes Dnll runners, who 
are compelled to breathe this dusty air daily furnish most of the 
sufferers fiom phthisis The increased mortahty seems to be due 
to the gencial teneicncy toward forced speed m development work, 
which is secured by rapid dulling, and by an increase m the number 
of machine drills used m a smj^le working-place The miners, to 
save time, often return to th< ii wot k after blasting before the powder 
smoke and dust have been sutiicuntly remov^ It is probable 
that the earlxxn monoxide seriously alUets the general hialth anti 
vitality of tht men, anti itiidtrs them more likely to succumb to 
phthisis More clfectiv e ventilation vv ill in iterially lessen the de ith 
rate In the metal mint's of Cornwall anti Devon special rules au 
now in ioice requiring tht use of water in drilling, and other pre 
cautions, to lessen this danger from dust In some nunes dust 
seems tti havt but little eflcet on the health of the miners, indeed 
it IS even claimed by somt th it coal dust dcci cases the mortahty 
from phthisis On the otht i hand as in mining ores containing 
lead, arsenic anti mercury, the dust may bt poisonous The elimb' 
ing of ladtlers fiom dttji iiiim ■» not only lessens the tllieicncy of the 
men by reason of fatigue but often tenels to increase the mortality 
from diseists of the heart In cold climates men coming from the 
warm atmosphere of a nunc, often m wet clothing, are liable to 
suiter in heilth unless proper piovnsion is made for the necessary 
change of clothing In such cases the establishment of dressing 
looms, proptily heated, ind connected with the mine by covered 
jmssagts will be necessary I hese ch inge houses arc provided 
with washing and bathing f lei lilies, and arrangements for drying 
wet clothing Ankylostomi usis {q v) is a disease which finds i 
congcmal h ibitat in the warm damp atmosphere of mines, and has 
become a vculiblt scourge in some mining regions The disease 
yields leadily to treatment, but is difliciilt to e r ulieatc from a mine 
without stiingent sanitary regulations to prevent its spread Ihe 
caie of the health ol the working force should be entrusted to com- 
petent mine physicians, thoroughly f imiliar with the conditions 
undei which th( mmeis work, and witli the special dise iscs to which 
they an subject Ihe men sliould be instructed m the laws of 
sanitation, and in the propci rare of injured men 

Mint I axv Mine law is tliat brxnch of the law of re il property 
n Idtiiig to mineral and mining lights as distinct from lights ixcrtam 
mg fo the suifaec of the ground Undei th( common law the owner 
of the surface possesses all mining rights as well, unless these have 
been reseiveel by some previous owner ot the property From very 
ancient times dejxisils of gold and silver have in most countries 
been held as the jiropeitv of the Crown In public or government 
linds the mmerils is well as sin face belong to the state, and not 
infrequently these rights have been se pirated by law and gianted 
or otherwise disposed of to different owners It is to the public 
mtc test that deposits of miner il shouhl not be penmttcd to remain 
idle anel undeveliqied This has been reeogni/ed from the earliest 
times and laws h iv( been fiained in all counliics for the encourage 
ment of mining cnteiprisc In m inv cases the state or the rulei 
has sought to olitain a sliarc in the jirofits of mining, or even to work 
mines for the mdividinl profit of the riilei or of the state But m 
most e iscs it has bc< n louncl better j)olicy for the state to divest 
itself of all interest in mining property, and to extend all possible 
eiieour i^emcnt to those v\ho imelertake the development of the 
mineral wealth of the nation The mining laws of most civilized 
states gr int the right of free prospecting over the public lands 
protect the rights of the discoverer ejf the mineral dejiosit dunng 
the peiiod of exploration, anel provide for the aequisitiem of mineial 
prope ity on favenn ible terms Strikin^ e*xainplcs of the far-reaching 
effect of such laws is shown in the history of the Koeky Mount iin 
legion and western coist of the United St ites, the colonization and 
elcvclopment of Aiistialii, and the development of \Iaska 

BiuriocRAPHY -See C Lc Neve Fosters Ore and Slone Mining 
(6th (d , london, 1905) or C Kohlers Lehrhuch dcr Bergbaukundt 
(6th rd , T e ip/ig TQo^) 1 he following w orks m ly also be consulted 
Books — Bertolio, Coltivazwne dellc minero (Milan, iqo2), Brown, 
rhe Organization of Gold Mining Business (C»lasgow, 1897), Brough, 
Mine Surveying (12th ed , London, U)o6) Bulman and Redmayne, 
Colliery Working and Management (j ondon 1896) Colorner Hx- 
ploilation des mines (Parl'^ iSqq) Cuile, The Gold Mines of the World 
(2nd cd , London, 1902) Dennnet, / raite d exploitation des mines 
de nouille (2nd cd , Brussels, vols 1 and 11 1898, vol m 1899), 
Denny, Deep Level Mints of the Rand (Lonelon, 1902), Galloway, 
Lectures on Mining (Cardiff, njoo) Habets, Lours d exploitation 
dcs mines (2nd cd , T i6gc, vol 1 iqo 6, vol 11 1904), Hatch and 
Chalmers, Ihe Gold Mines of the Rand (London, 1895), Haton do la 
Goupilli^rc, Cours d exploitation des mine^ (2nd ed , Pans, vol i 
1896, vol II 1897) Hejcfer, Taschenhuch fur Bergmanner (Leoben, 

1897) , Hughes, Coal Mining (4th cd , London, 1900), M C Ihlscng, 
i Manual of Mining ( jth cd , New York 1905) Kirschner, Grundriss 
der Frzaufhereitung (Leipzig and Vienna, vol 1 1898, vol n 1899), 
Lawn, Mine Accounts and Mining Book keeping (London, 1897), I up 
ton, Mining (^rd cd , London, 1899) T A Rickard, The Sampling 
and hstxmaiion of Ore in a Mine (New York, 1904), Truscott, Tht 
Witwatersrand (lOldfields—Bank^t and Mining Practice (London, 

1898) O F M ilhams, The Diamond Mines of South Africa (New York, 
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1902) , Penodical Publications — Annales des mines de Belgique (Brus 
quarterly), AusWedian Mining btandard (Melbourne, Sydney 
and Brisbane weekly) , Engineering and Mining Journal (New York 
weekly) , Gluckauf (Essen weekly) , Mines and Quarries General 
Report and i^tatistics (London, annually) , with details from official 
reports of colonial and foreign mining departments, Mines and 
Minerals (monthly Scranton Pennsylvania), The Mineral Industry 
(New York annually) , I ransactwns of the American Institute of Mtn 
tng Engineers (New York), The Mining and Scientific Press (weekly, 
San Francisco) , I ransactions of the Institute of Mining and Metallurgy 
(London) , / ransacUons of the Institution of Mining Engineers (New 
€astle>on< i yne) (H S M ) 

MINION9 a favourite, pet or spoiled person The word is 
adapted from the Fr mtgnon (Ital mtgnone), of which the 
origin IS doubtful Connexions with the 0 H Ger mtnnay 
love, and with a Celtic root mtn-, meaning small, have 
been suggested ‘‘ Minion ” is chiefly applied in a derogatory 
sense to the “ creatures ’ of a royal court, and thus has been 
used of the favoiintes of Edward II and James I of Fngland, 
and of Henry HI of France In the sense pretty, delicate, 
dainty, the French form mtgnon or mignonne is often used in 
English Dunng the 17th century “ minion ” was the name 
of a type of cannon with a small bore In typography, it is 
still used for the type which comes between “nonpareil” 
and “ brevier 

MINISTER (Lat mtmster, servant), an official title both civil 
and ecclesiastical The word minister as originally used in 
the Latin Church was a translation of the Greek StaKopo^, deacon , 
thus Lactantius speaks of presbyteri et mtnisiri, priests and 
deacons (/> mort persecutorum, No 15), and m this sense it is 
still technically used, thus canon vi , scss xxni of the Council 
of Trent speaks of the hierarchy as consisting “ ex episcopis, 
preshytens et mimsirts ” But the cquivcKal ( haraeter of the 
word soon led to the blurring of any strictly technical sense it 
once possessed Bishops signed themselves minister in the 
spirit of humility, priests were “ servants of the altar (mimstn 
(Utaris), while sometimes the phrase ministn ecclestae was used 
to denote the clergy in minor orders (see I ex Bajwar iti 8, 
quoted m Uu ( ange) A similar equivocal character attaches 
to the word minister as used m the Anglican formuliries 
“ Oftentimes it is made to express the person officiating in 
general, whether priest or deaeon , at other times it denoteth the 
priest alone, as contradistinguished from the deacon ” (Burn s 
Ecd I aw, ed Phillimore, in 44) Thus the 33rd canon of 1603 
orders that “ no bishop shall make any person a deacon and 
minister both together upon one dav ' Generally, however, il 
maybe said that in the use of the Church of EnglancI “ minister 
means no more than executor offieit, x sense in which it was 
used long before the Reformation As the most c olourless of all 
official ecelesiasliLal titles, it is easy to see how the wcxrd minister 
has come to be ajiplied to the < lergy of Protestant denominations 
The phrase “ minister of religion ’ is wide enough to embrace 
any evangelical office, and has about it more of the savour of 
humility than “ pastor ” 

The ( ivil title 01 minister originates in the same exact sense 
of servant, t e servants of the royal household (mtmsiri aulae 
regts) This origin is still dearly traceable in the titles of some 
ministers m Great Britain, eg chancellor of the cxchec|uer, 
first lord of the treasury, and in the official style of “ his majesty's 
servants ” applied to all lYactically, however, the word minister 
has m modern states come to be applied to the heads of the great 
administrative dq>artmenls who as such arc members of the 
government On the c ontinent there are, besides, “ ministers 
without portfolio,” t e ministers who, without being m charge 
of any special department, are members of the government 
In general it is clistinctive ot constitutional states that any 
public act of the sovereign must bear the countersignature of 
the minister responsible for the department concerned (See 
articles Ministry and Cabinet For the history and 
If^ings of the word “ minister ” in diplomacy, see Diplomacy ) 
qu (WAP) 

MINISTRY, the office of a minister (q v ), in all its meanings, 
ffolitical and religious, or the body of persons holding such an 
office and performing its duties, more particularly the body of 


persons who, m theory the servants at the head of the state, act 
as the responsible executive over the whole sphere of government, 
as m the United Kingdom On the continent of Europe, on the 
other hand, the word “ ministry ’ is most usually applied to the 
responsible head of a particular department together with his 
:>ubordinates, including the permanent officials or staff In 
England, ever since the introduction of monarchical institutions 
the sovereign has always been surrounded by a select body of 
confidential advisers to assist the Crown in the government of 
the country At no period ( ould a king of England act, accord- 
ing to law, without advice in the public concerns of the king- 
dom, the institutions of the trown of England and the institution 
of the privy council are coeval At the Norman Conquest the 
king's council, or as it is now called, the privy council, was 
composed of certain members of the aristocracy and great 
officers of state, specially summoned by the Crown, with whom 
the sovereign usually advised in matters of state and government 
In the earlier stages of English constitutional history the king's 
1 v^uncillors, as confidential servants of the monarc h, were present 
at every meeting of parliament in order to advise upon matters 
judicial m the House of Lords, but in the reign of Richxrd II 
the privy coum il dissolved its judicial connexion with the peeis 
and assumed an independent jurisdiction of its own It was in 
the reign of Henry VI that the king s council first assumed the 
name of privy council, and it was also during the minority ot 
this sovereign that a select council gradually emerged fioin the 
larger body of the privy council, which ultimately became the 
modern cabinet Since the Revolution of i688, and the develop- 
ment of parliamentary government, the privy council has 
dwindled into comparative insignificance The power once 
swayed by the privy council is now excniscd bv thxt unrecog- 
nized sclcc t committee of the c ounc il known as the Cabinet (q v) 
Ihe practice of consulting a few confidential advisers instead 
of the whole privy council had been resorted to by Fnghsh 
monarchs from a very early period, but the first mention of the 
tcim cabinet council in contradistinction to pn\y council 
cKcurs in the reign of Charles I , when the burden of state affairs 
was entrusted to the committee of state whic h Clarendon savs 
w as enviously ( ailed the “ cabinet council ” At first government 
by cabinet was as unpopular as it was irregular Until the for- 
mation of the first parliamentary imnistry by William III the 
ministers of the king occupied no recognized position in the House 
of Commons, it was indeed a moot point whether they wcri 
entitled to sit at all m the lower chamber, and they were seldom 
uf one mind m the cuiministration of matters of importance 
Before the Revolution of 168H there were ministers, but no 
ministry in the modern sense of the word, colleague schemed 
against colleague in the council chamber, and it was no iuk om- 
mon thing to see ministers opposing one another m parliament 
upon measures that in modern times would lie supported by a 
united cabinet As the change from government by prerogative 
to government by parliament, consequent upon the Revolution 
of 1688, developed, and the House of Commons became more 
and more the centre and force of the state, the advantage of 
having ministers m the legislature to explain and defend the 
measures and policy of the executive government began to be 
appreciated The public authority of the Crown being only 
exercised through the medium of ministers, it became absolutely 
necessary that the advisers of the sovereign, who were respon- 
sible for every public act of the Crown as well as for the general 
policy they had been called upon to administer, should have 
seats in both Houses of Parliament Still nearly a c entury had 
to elapse before political unanimity in the cabinet was recognized 
as a political maxim From the first parliamentary ministry of 
William III until the rise of the second Pitt, divisions in the cabi- 
net were constantly occurrmg, and a prime minister had more 
to fear from the intrigues of his own colleagues than from the 
tactics of the opposition In 1812 an attempt was made to form 
a ministry consisting of men of opposite political principles, who 
were invited to accept office, not avowedly as a coition govern- 
ment, but with an offer to the Whig leaders that their friends 
should be allowed a majority of one m the cabinet This offer 
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was declined on the plea that to construct a cabinet on ‘ 
system of counteraction was inconsistent with the prosecution 
of any uniform and beneficial course of policy ’ From that 
date It has been an established piinciplc that all cabinets are to 
be formed on some basis of political union agreed upon by the 
members when they accept office together It is now also dis- 
tinctly understood lh\t the members of x cabinet ire jointl> and 
severally responsible for each other’s acts, and that any attempt 
to distinguish between a particular minister and his colleagues in 
such matters is unconstitutional 
During the 19th century the power of ministers was greatly 
extended, and their duties became more distinctly marked out 
As now interpreted, the leading principles of the British constitu- 
tion are the person d irresponsibility of the sovereign, the respon- 
sibility of ministers, and the inquisitorial and controlling power 
of parliament At the head of affairs is the prime minister (</ v ), 
whose duties are more general thin departmental, and the other 
members of the ulministr ilion, whose work is exemplified by 
the titles of their offices (the more important of whi( h ai e treated 
separately), are the lord high (hamcllor, the lord president of 
the council, the lord privy seal, the first lord of the treasury, 
the five secretaries of state (home, loieign ifTairs, tolonies, war, 
India), the chancellor of the ex( hequer, the secretary for Scot- 
land, the chuf secretary to the lord lieutenant of Ireland, the 
postmaster-general, the presidents of the board of trade, the 
local govvinriient 1 >ird, the board ot ignculture and the 
board of education (all of which were ongmallv ( ommittces of 
the privy council), the chancellor of the duchy of Lancaster 
and the first lord of the admiralt) llit^e arc the more impor- 
tant members of the administration, ind they are generally ui 
the cabinet The subordinxte members of the administration, 
some of whom are occasion illv invited to join the cabinet, 
while others are never in it, are the parliament try and financ lal 
secretary to the admiralty, the p irluimentary under-seeretarits 
of the home, foreign, war, colonial and Indi i ofiices, the board 
of tride, local government ind board of education, the junior 
lords 01 the treasury (assistant ‘ whips ”), the fmanchd sec retar) 
and patron igc secretaiy to the treasury (the senior “ whip”), j 
the first eommissionoi of worbs, the paymaster-geneml, anci the | 
attorney-gener il ind solu itor-gerc ral Ihcre ire in addition 
the loid advoc lU ind the sulieitor-geneial for Sc^oihnd, the lord 
lieutenant and lord chancellor of Ire land (who are sometimes 
members of the cabinet), and the attorney-gener \l xnd solicitor- 
general for Ireland 

lAbLL oi Lord luE^bOREKs or Firsi ) ords of thi 
Treasure 


^Ihc title was at first icjid treasurer, except when the treasury 
was put HI commission Ultimately special rank was given to one 
of the eommissioners as hrst lord of the treisury From the 
time of the cajrl of Kssex (1679) the n ime given is that of the first 
lords, with the exception of the three printed in italics In modern 
times the first lord of the treasury has usually, but not invariably, 
been the head of the government or prune mmister A list of the 
Pnme Ministers is given in the article IhiiME Minister 


1003 

1O08 

I0l2 

1014 

1618 

1620 

1021 

1624 

1628 

it>35 

1636 

1641 


Lord Buckhurst, cr Lari lOjcj 
of Doiset ibo| iOCk) 

Earl of bahsburv 
Earl of Noitham])ton and lOOo 
others (Commisbioners ) ibGy 
Earl of Sutfulk 

Arch bishop Abbot and IO72 
others (Coimnisbioncrs ) 1O7 j 
Sir H Montagu, cr Vis- 


count Mandeviile 1620 1679 

Lord C ranfieUl cr Earl of 1679 
Middlesex 1022 

Sir ] Ley cr Lord Ley 1684 
1625, and Earl of Marl- 1687 
borough 1626 1689 

Lord Weston cr Earl of i()9o 
Portland 1633 1690 

Archbishop Laud and if>97 
others (Commissioners.) 

W J uxon, Bishop of Lon- 1099 
don lyoo 

Sir E Littleton and others. 1701 
(Commissioners ) 1702 

Lord Cottmgton 1710 


Interregnum 

‘^ii E Hyde and otheis 
(Commissioners ) 

Earl of Southampton 
Duke of Albemarle ano 
others (Commissioners ) 
Lord Clifford 
Viscount Dunblane ci 
Eail of Danby 1674 
E«vrl of Essex 
l^rd Hyde cr Eail of 
Kochester 1682 
1 ord Godolphm 
Ixircl Bellasvse 
Earl of Monmouth 
Viscount Lon ^dale 
T ord Godolphm 
C Montagu cr Earl of 
Halifax 1700 
Lari of lankcrville 
Lord Godolphm 
Earl of Carlisle 
Lord Godolphm 
Earl Foulett 


1711 Earl of Oxford 
1714 Duke of Shrewsbury 

1714 Earl of Halifax 

1715 Earl of Carlisle 
1715 Sir R Walpole 

1717 l^rd Stanhope 
171b Lari of Sunderl ind 
1721 Sir K Walpole 

1742 Earl of Wilmington 

1 743 H Pelham 

1754 Duke of Neweasllt 

1756 Duke of Devonslnre 

1757 Duke of Newcastle 
J -jhi. Earl of Butt 

i7(>3 (t (jienville 

17O5 Martjuess ot Rockingham 

I'jbf) Duke of e rafton 

1770 Lord North 

1782 Martjuess of Rockingham 

1782 harl of Shelburne 

1783 Duke of Portland 
1783 W Pitt 

icSoi H Addington 
1804 W Pill 
iSo(> Loid e renvdle 
1807 Duke of i^irllind 
1 1807 S Perceval 
1812 Kirl of Liverpool 
1827 G Canning 

1827 Viscount frodench 

1828 Duke of Wellington 
1830 Eail Grey 

1834 Viscount Melbourne 
18^4 Sir K Peel 

1 ABLE 01 Lord ( ha\ cello? 
i()03 Sir I 1 gerton L K , ci 
Loid 1 llesmere i6e)^ ind 
Viscount liriekley iOi(> 
i<»i7 Sir 1 JHcon LK, er 
lord Verul im 1O18 
and Viscount St Albans 
1021 

1021 ) Williams Bishop of 

Lincoln L K 
Sir I Cxiventiy LK, ci 
T eird C oventiv 1O2S 
1640 Sir I 1 inch IK ei 
Lord i meh I0p> 

1O41 Sir E Littletem L K 
cr 1 ord Lyttelton 1O41 
i(»45 Sir R lane T K 
I (>40 Intern gniim 
KjOo bir L Hyde G er Loid 
Hyde ind Farl of 

Clarendon 1001 
I? >67 Sit O Bridge man L K 
i(>7« Earl of Shaffesbuiy, C 
107^ SirH 1 meh LK er Lord 
Einch 1O74 C 1675 
Cl Lirl ol Nottingham 
!08 i 

1082 bir F North L K ei 
J ord t^inlfeirel 1683 
1685 lordjelfieys C 
1O90 Sir J M lynard ind ofheis 
(Commissioners ) 

1O90 Sir J 1 rev or and others 
(Comniissioners ) 

1693 J Somers L K C 
cr Lorel Soincis 1697 
1 70U Sir N Wright L K 
1705 W Cowper 1- K cr I^ird 
Cowper 170O C 1707 
1710 Sir T lievor and others 
(Commissioners ) 

1710 Sir S Harcourt L K , < ? 
lord Harcourt 171T ( 

17M 

1714 Lord Cowper, C 

1718 Sir R Tracy and others 

(Commissioners ) 

1718 Lord Parker C cr Lari of 
Macclesfield 17-.1 
1725 Sir J Jekyll ind others 
(Commissioners ) 

1725 Lord King C 
1733 Lord Talbot of Hensol, C 
1737 I-ord Hardwicke C cr 
Earl of Hardwicke 1754 


^833 Viscount Melbourne 
1841 Sir R Peel 
1846 Ivord J Russel), cr Earl 
Russell 1861 
1S52 Earl of Derby 
1852 Earl of Aberdeen 
1855 Viscount Palmerston 

1858 Earl of Derby 

1859 Viscount Palmerston 

1805 Earl Russell 
i8oo Earl of Derb> 

1808 B Disraeli 

1808 W E Gladstone 

1871 B Disraeli cr E«u:l of 

Beacousfiold 187O 
i88e) \V E Glulstone 

1885 Sir Stallord Nor thee) te cr 

1 arl of Iddcsleigh 1885 
(prime minister Marquees 
of Salisbury) 
i88<> W L Glidstunc 
i8be> Marti ucsb of bilisbmy 
1887 W 11 Smith (prime nmus- 
ter Lord Salisbury) 

1891 \ J Balfour (prime minis- 

ter JLord Salisbury) 

1892 W E Gladstone 

1894 Earl of Rosebery 

1895 A I Balfour (prime numfo 

ter Lord Salisbury till 
ujoi) 

1905 Sir H Campbell Banner- 
man 

U)oS H H Asquifh 

(C ) UR Lord Keepers (L K ) 
175I) ‘'ir J Willes inr! others 
(Gt)mmibsioneis ) 

17-)^ Su H Henley LK, er 
Lord He nley and C 1700. 
Earl of Northmgton 17O4 
I>ord Camden C 
1770 ( harics Vorke C 

1770 Sir S S Smythc and 

others (Commissioners J 

1771 Lord A])sley C succc'cdcd 

IS Earl Bathurst 1775 
177H Ixirel 1 hurlow C 
178^ lord Loughlxirough ami 
others (Commissioners) 

I ;8 , Lord 1 hurlow G 
1792 Sir^ J Eyre ind otheis 
(Commissioncis ) 

179^ Lorel I^ughborough C, 
cr 1 111 of Rosslyn 1801 
iboi la)rd i-ldun G 

1806 Ixirtl Erskine < 

1807 Lord Eldon C, 

1827 Lord Lyndhurst, C 
18^0 Lord Brou„b im C 

1834 Lorfi ^ndhujst C 

1835 Sir C C Pepys and otlier 

(Commissioners ) 

1830 Lord Cottenham C 
1841 Lord Lyndhurst G 
184O Lord CotteiiEim C 
1850 I Dfd Langd ilc anel othci'S, 
((^mmLssioners ) 

1850 Luid Truro, C 
1852 I ord St Leonards G 
1852 I ord Cl an worth ( 

1858 Uird Chelmsford, L 

1859 T^ird Campbell C 
1861 l^rd Westbury C 
1805 1-ord Grajiworth C 
1866 Lord Chelmsford, ( 

1868 Lord (^dLims, C 
1868 I-XDrd Hatherley C 

1872 Lord Selborne, C 

1874 Lord Cairns. C , cr Earl 
<3airus 1878 

1880 Lord Selborne, C cr Ear) 
of Sellxirne 1882 
1885 Lord Halsbury, C 
i8b6 Lord Herschell C 
1S86 Lord Hilsbuiy C 
1892 Lord HersclieU, C 
1895 Lord Halsbury C , cr Earl 
of HaEbury 1898 
1905 Lord Loreburn, C 
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Table of Secrftvries of State 


[The substitution of two secretaries for one was the consequence of the increase of business There was no distinction 
of departments, each secretary taking whatever work the king saw fit to entrust him with Dunng the reigns of the first two 
Stuarts, however, there was a tendency to entrust one secretary with the correspondence with Protestant states and their allies 
and the other with the correspondence with Catholic states Probably m the reign of Charles II , and certainly as early as 
1691 j two departments, the Northern and the Southern, were instituted In 1782 the departments were changed to Home and 
Foreign A third secretary of state was appomted m 1794 and he was called the Secretary for War and the Colonies from 
1801 to 1854, when the work was divided, and the War and Colonial Secretaryships were instituted The Secretary of State for 
India was appointed m 1858 J 


1603 Sir R Cecil, cr Lonl Cecil 
1603 Viscount Cranlxirne 
1604, Earl of Sahsbury 
1605 

1612 Vacant 

1614 Sir R Winwood 
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Sir J S Pakington, aft Sir S H Northcolc, cr 
Baron I lampton Earl of Iddcsleigh 1 885 
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MINK, a name for cert im large species of the zoologic il genus 
Putorius (Polecat), distinguished by slight structural modifica- 
tions and semi-aquatic habits The two best-known species, 
so much alike in si/e, form, colour and habits that, although 
they arc widely separated geographically, some zoologists question 
their specific distinction, are P lutreola, the Norz or Suntpf otter 
(marsh-otter) of eastern Europe, and P visofiy the mink of North 
America The former inhabits Finland, Poland and the greater 
part of Russia, though not found cast of the Ural Mountains 
Formerly it extended westward into central Germany, but it is 
now very rare, if not extinct, in that country The latter is 
found m places which suit its habits throughout the whole of 
North America Another form, P sibtrtcus, from eastern Asia, 
of which much less is known, appe ars to connec t the true minks 
w ith the polecats 

The name may have originated in the Swedish maenk applied 
to the European animal Captain John Smith, in his History 
of Virginia (1626), at p 27 speaks of ‘‘ Martins, Powlecats, 
Weesels and Minkes,” showing that the animal must at that time 
have been distinguished by a vernacular appellation from its 


congeners By later authors, as I^wson (1709) and Pennant 
(1784), it IS often written “ Minx For the following descrip- 
tion, chiefly taken from the American form (though almost 
equally applicable to that of Europe) we are mainly indebted to 
j Dr Elliott Coues’s Fur-beanng Animals of North America, 1877 
In size It much resembles the English polecat — the length of 
* the head and body being usually from 15 to 18 in , that of the tail 
I to the end of the hair about 9 in The female is considerably 

I smaller than the male The tul is bushy, but tapering at the 
end The ears are small, low, rounded, and scarcely project 
beyond the adjacent fur The pelage consists of a dense, soft, 
matted under fur, mixed with long, stiff, lustrous hairs on all 
parts of the body and tail The gloss is greatest on the upper 
parts, on the tail the bnstlv hairs predominate Northern 
specimens have the finest and most glistening pelage, in those 
! from southern regions there is less difference between the under 
and over fur, and the whole pelage is coarser and harsher In 
colour different specimens present a considerable range of varia- 
tion, but the animal is ordinanly of a rich dark brown, scarcely 
or not paler below than on the general upper parts , but the back 

xvrii 18 
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IS usually the darkest^ and the tail is nearly black Ihc under 
jaw, from the chin about as far back as the angle of the mouth, is 
generally white in the European mink the upper lip is also 
white, but, as this occasionally occurs m American specimens, 
it fails as an absolutely distinguishing character Besides the 
white on the chin, there are often other irrcgulai white patches 
on the under parts of the body In very ran instances the tail 
is tipped with white 1 he fur is important in commerce 

1 he principal characteristic of the mink in comparison with its 
( ongeners is its amphibious mode of life It is to the water what 
the other weasels arc to the lanc^, or m irtens to the trees, being as 
ess( ntiallv aquatic in its habits as the otter, beaver or musk-rat, 
and spending perhaps more of its time in the water th in it does 
on hnd It swims with most of the body submerged, and dives 
with perfect ease, remaining long without coming to the suifaec 
to breathe It makes its nest in burrows in the banks of streams, 
breeding once a year about the month of April, and producing 
five or six young at a birth Its food consists of frogs fish, 
fresh-water molluscs and crustaceans, as well as mice, rats, musk- 
rats, rabbits and small birds In common with the other animals 
of the genus, it has a \ery peculiar and disagreeable cffiuvium, 
which, according to Dr Coues, is more powerful, penetrating 
and lasting than that of any animal of the country ( x( ept the 
^kunk (\V H F) 

MINNEAPOLIS, the largest c ity of Minnesota, USA and 
the (ounty-seat of Hennepin county, situated on both banks ol 
the Mississippi river at the halls of St Anthonv and imme- 
diately above St Paul Pop (1870), 13,066, (1880), 46,887 
(1890), 164,738, (1900), 202,718, (1906, estimate), 273,825 Of 
the total population in 1900, those of foreign pirenl ige (both 
parents foreign-boin) numbered 118,946, ind thcic weie 61,021 
of foreign birth, including 20,035 ^vvedes, 11,532 Norwegians, 
7335 Germans, 5637 Lnglish-C an idians, 3213 Irish, 2289 
Lnglish, 1929 Russians, 1706 hrem h-Canadi ms and 1133 
\ustrians Minneapolis is served bv tlie ( hi( a^m Burlington 6. 
Qumey, the Chicago On it Western, the Chicago Milwaukee 
^ St Paul, the Chicago & Northwestern, the Chicago Rock 
Island & Pacific the Great Northern, the Minneapolis 61 
St Louis, the Minneapolis St Paul eS: Sault Saintc Mane, 
and the Northern Puific railways It has also three 
terminal switching lines and the belt line of the Minnesota 
transfer Company, serving both Minneapolis and St Paul 
With St Paul, which IS served by the simc s3^stcm of riilwavs 
Minneape^hs is the chief railway centre of the Northwest and 
one of the greatest in the Lnited Stitcs, being the prine ipal 
gateway to the commerce of the Canadian anel Pae ifie north 
west There are a Union passenger station, anel separate 
stations for the Chicago Milwaukee ik bt Paul, the C hic ego 
Great Western and the Minneapolis & St leniis riilwciys 
The city is situated ein a high plateau (800-850 ft above sca- 
levcl) above the river, and e overs in area of about 53 sq m It 
has an extensive system of boulevards, parkways and parks 
(aggregating 2465 acres in 1908) Arncjng the parks are Loring, 
near the centre of the citv, in which is a statue of Ole Bull, 
Lyndale, m the south-west part of the city, Tntcilathen, just 
north-west of LNndale, Glenwood, in the west of the city, Van 
rieve, Logan, Windom and Columbia in the part of the citv 
east of the Mississippi river, Riverside, on the south-west bank 
of the Mississippi , and Minnehaha Park, in which are the Minne 
haha Palls, a beautiful cascade of the Minnehaha C reek (the out- 
let of Lake Minnetonka), now the Mississippi, with a fall of 
SO ft , well known from Longfellow’s poem “ Hiawatha ” The 
numerous small lakes m the city (there are about 200 lakes in 
Hennepin county) have been incorporated in the park system, 
^mong them are Lake Harriet (353 ac res, in Lake Harriet Park), 
Lake Calhoun (on which are extensive public baths), Lake 
Amelia (295 acres), Lake of the Lks (loo acres). Cedar lake, 
Powder Horn Lake (in tlie park of that name) and Sandy Lake 
Gn C olumbia Park) Adjoining Minnehaha Park are the grounds 
(51 acres, given to the state by the c ity) and buildings of the 
Minnesota state soldiers’ home (1887), and 2 m beyond the 
Falls, at the junction of the Minnesota and Mississippi rivers, is 


the Fort Snelhng Military Reservation (1819) Seven miles 
south-west of the limits of the city is Lake Minnetonka, one of 
the most famous summer resorts in the Northwest, a beautiful 
body of water 15 m long, with a «;hure line of 150 m encircled 
by undulating wooded hills Among the most fashion ible 
streets are Mount Curve, Clifton and Park avenues, all m the 
“ West Division ” or south-western quarter of the c ity 1 he streets 
m all parts of the city are of exceptional width nnd heavily 
shaded in the residential districts There arc handsome resi- 
dential suburbs The court-house and city-hall, Constructed 
of red Minnesota granite and completed in 1902 at a cost ol 
aliout $3,500,000, IS one of the finest munuipal buildings m 
Ameru a Other prominent buildings arc the Masonic I emple, the 
Chamber of Commerce, the Lumber E\c hange, the Bank of 
Commerce, the Auditorium , the buildings of the Metropolitan 
Life (formerly the Guaranty), the Security Bank, the North- 
western National Bank, the Pirst National Bank, the Andrus, 
the New York 1 ife, and the Young Men s Cliristian Assoc la ion. 
Hotel Radisson and West Hotel Minneapolis is the see of a 
Protestant Episcopal bishopric On the east side of the river 
are the buildings of the university of Minnesota (gv) In 
Minneapolis are the Minneapolis College ol Physicians and Sur- 
geons (1883), the medical school of Hamline University, Augs- 
burg Semin iry (Norwegian Lutheran, 1869), the United Chunh 
Seminary (1890), the Minnesota College (Wedish, 1905), the 
Minneapolis Normal School for Kindergartners, the Froebel- 
han Kindergarten Normal School, Graham Hall and Stanley 
Hill, the Minneapolis School of Music, Oratory and Dramatic 
Art, and the Northwestern Constrvitory of Music Between 
Minneapolis and St Paul are the mam buildings of Hamlint 
University (Methc:)d]st Episiopal, c o-cdiicationa), J854) ihe 
public library (more than 180,000 volumes in 1(908) grew out of 
a private library, the Athenaeum (i860), was reorganized bv 
Herbert Putnam (libran ui from 1887 luus sever il 

branc lies, the most notable ol which is the Pillsbury 1 ibr irv 
(1904) on the east side, in its mini building (Hennepin Avenue 
and 10th Street) ire the offices of the Minnesota Academy of 
Natural Sciences (1873), which, with the Society of iMne Arts, 
assisted in erecting the building in 1884 Among the hospitals 
and charitable institutions ire the Minneapolis city hospital, 
the state hospital for crippled and deformed c hildren, and 
Asbury Methodist, the Northwestern, the Deaconess’, the Swe dish, 
the St Mary’s, the Maternity and the St Barnabas hospitds, 
Bethany Home, the Catholic orphan asylum, the W ishburn 
orphans’ home, the Pillsbury House (1906) where settlement 
work IS carried on bv the Plymouth CongrcgatKJii il Church, 
and several free dispensaries Ihe hrst newspaper in the cit} 
was the St Anthony Express, which began publication in 1851, 
It IS no longer in existence In 1906 the city had, in addition to 
numerous weekly and monthly periodicals (English, Norwcgian- 
Danish, Swedish, (lerman, Trench), four dailies, the Enhiine 
(1867), the Journal (1878), and the (1903), all in Tnglish, 
and the Ttdende (Norwegian-Danish), established as a weekly 
in 1851 

Ihc Mississippi river, which here has an average width of 
about 1200 ft , IS crossed by 17 bridges (9 highway and 8 railway 
bridges) The Tederal government undertook to deepen the 
channel by dredging and by making two dams and two locks 
between the Chicago St Paul Minneapolis & Omaha railway 
bridge in St Paul and the Washington Avenue bridge in Minne- 
apolis — a distance of 1 1 4 m — from 2 or 3 ft to 6 ft , and to make 
the river regularly navigable as far as the Washington Avenue 
liridge, Minneapolis, the project, first adopted m 1894 modi- 
fied m 1907, was 70 % completed in July 1908, and up to that 
time $1,061,397 been spent on the work The enormous 
water-power of the Falls of St Anthony, yielding about 
40,000 h p , has been ihe principal factor in making Minnea- 
polis a great manufacturing centre The rapid erosion of the 
soft limestone bed at one time threatened the destruc tion of the 
power, but this has been prevented by an enormous apron and 
an artificial concrete floor (completed in 1879) Additional water- 
power (25,000 h p ) IS derived from Taylor’s Falls on the St Croix 
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nver The proximity of the rich wheatfields of the north- 
west, and the extensive timber forests, have made Minneapolis 
the greatest lumber and flour centre in the world The impor- 
tance of the flour manufacturing industry was originally due to 
the excellent water-power available, and dates from the intro- 
duction of improved roller mill methods in the early ’seventies, 
although there were successful mills in operation twenty years 
eirher The enormou-i flour-mills of Minneapolis (22 in 1907) 
are perhaps the most interesting sights of the city Their aggre- 
gate daily capacity is over 80,000 barrels, the largest of tliem 
having a capai ity of 1 5,000 to 16,500 daily In 1905 the value of 
the (ity’s flour and grist mill products was ‘i>62, 7 54,446, 51 6 % 
of the total value of the city’s factory product, and 8 8 % of 
the value of the flour and grist mill products of the entire 
United Svtates hood preparations were valued in 1905 at 
‘11,361,492 Minneapolis is also the greatest primary wheat 
market m the world, its 40 or more elevators (of which those of 
the Washburn-Crosby Company, erected in 1907, are the largest) 
having a net capacity of about 35,000,000 bushels, and handling 
more than 90,000,000 bushels in 1908 Its commerce in other 
grains is also extensive, m the amount of barley received and 
shipped Minneapolis surpasses any other city m the United 
States, and in receipts and shipments of rye ks second only to 
Clucago The Mississippi river above Minneapolis is made to 
serve, by means of a senes of extensive log-booms, as the princi- 
pal soun e of supply to the great saw-mills, of which there are 
here some of the largest in the world, with a combined capacity 
01 3,500,000 ft a day, and with an average annutl cut of 
575^000,000 ft The total value of the lumber products in 
1905 was ‘^9, 960, 842 (lumber and timber, 1^5,816,726, planmg- 
mill products, including sash, doors and blinds, $4,144,1 
Other important manufactures with the product-value of each 
m 1905 were malt liquors ($1,185,525), foundry and machine 
shop products ($2,820,697), structural iron-work ^$1,991,771), 
steam railway car construction and repairing ($2,027,248), 
patent medicines ($1,715,889), furniturc('t*) 1,238,324), cooperage 
(^‘f>i,4i5,36o), and hosiery and knit goods ($957>45S) The total 
vilue of the factory product was $94407,774 in 1900, and 
$121,595,120 in 1905, an mercasc of 28 8 %, in i()05 the 
value of the fac tory product was 39 5 % of that of the entire 
'jtate 

Minneapolis is governed under a charter adopted in 1872 
^when St Anthony and Minneapolis were consolidated) and 
frequently amended It provides for the election of a mayor, 
treasurer and comptroller for two-year terms, for elec ted Ixiards 
01 control for library, parks and cclmation, and for a unicameral 
city council, half of which is chosen every two years for a term of 
lour years The mayor, whose veto may be nullified by an 
adverse vote of two-thirds of the council, has very limited 
appointing powers, the head of the pohe e department being the 
most important of his appointees The city coumil elects the 
city clerk, city attorney, city engineer, chief of the fire depart- 
ment and most of the mmor ollicers Under a provision of the 
charter adopted in 1887 saloons are not permitted outside the 
“ patrol limits of the business district”, so thit there are no 
saloons in the residential districts of the city The municipality 
owns the waterworks system, the water supply being obtained 
from the Mississippi river 

History —The first recorded visit of a European to t he site 
of Minneapolis was that of Father Louis Hennepin, the French 
Jesuit missionary, who discovered and named the Tails of St 
Anthony in 1680, but it is almost certain that he was preceded 
by some of the adventurous coureun dei bots, few of whom left 
records of their extensive wanderings, and Radisson and Grose- 
illicrs seem to have visited this region two decades before Henne- 
pin Th( land on whuh the city lies, being divided by the 
Mississippi nver, was for many years under different sovereignties, 
the east side becoming United States territory at the close of 
the War of Independence, while the west side, after being under 
Spanish and French rule, did not become a part of the United 
States until the purchase of Louisiana in 1803 In 1766 the 
site was visited by the Ameiicin traveller, Jonathan Cmvcr, 


and in 1805 by Lieut Zebulon M Pike, the military reserve 
which Pike bought from the Indians intluded a greater port on 
of the west side of the present city After the erection of Fort 
St Anthony (1819, liter called Tort Snelling), a water-power 
saw-mill was erected (1822) to lumber for the tort on the 
cast bank of the river at the Tails of St Anthony Later flour 
was also ground in this mill, which thus became the forerunner 
of the greatest of the uty’s industries Gradually as the Indim 
linci titles became extinguished the east bank was settled The 
hrst settlement on the w^est bank was made by Colonel John 11 
Stevens m 1850, but the land was not opened to settlers until 
1855 Ihe vilidgL of St Anthony, on the east side of the river, 
was ineorporited in 1855, Maine ifxilis, on the west btnk, wis 
incorporated in 1856 St Anthony became a dty m 1860, 
and Minneapolis, which then had only 2564 inhibitants, soon 
outstripped its neighbour after the Civil War, and reieived a 
city charter in 1867 In 1870 Minneapolis alone had 13,066 
inhabitants (18,079 with St Anthony), and in 1872 thi two ( ities 
were united under the name of Minneapolis Ihe RcpublKan 
National C onvention met in Minnta{x>hs in 1892 and renommated 
President Benjamin Harrison 

Authoriiils —Isuic Atwater History of the City of \linfieapohs 
(2 vols NewYoik iS99,Ci 1 WainciandC IVl I oote History of 
Hennepin County and the City of Miniuapolis (Miniuapolib 1881), 
Hudsons Dictionaiv of Minmapolis and Vicinity (Minneipolis 
aniuiiIU),A iMuiiibon Ihi 0/ (Minneapolis 

!8S5), S P Snyder and H K Matfarlane, liistoYical SkeUh of St 
Anthony and Mtnmapohs (l^hilocklphia ib^b) ^ and C 1 ^ Mliott's 

Miuncapohb bt i*aul m L P i’owell s Historic Towns of the 
IV t stern btutes (New York 1901) 

MINNESINGERS (Gcr Minne^angcr from Mtnne^ love), the 
name given to the Germ in lync poets of the 12th and 13th 
(cntuius The term stru tly applicable to the poems 

expressing the homage {Minnedienst) remlered by the knight 
to his mistress, is applied to the whole body of lyric poetry of 
the {x^riod, whether cle ding with love, religion or politics Ihe 
idea of amour courUns^ with its exiessive worsliip of woman, its 
m nute etiquette and its artifieial sentiment, w is intioduccd 
into Geiman poetry from Prove n(,al literature, but the German 
Minnewig was no slavish imit ition of tlie poetry of the troubi- 
dours Its lone was, on the whole, far healUuer ind more sin- 
cere, reflecting the difference lietween the simple conditions of 
German life and the older and corrupt civilization ot Provence 
The nuimesingci usually belonged to the lower rinks of the 
nobility, and his verses were addressed to a maiiied womui, 
often ilxive him m rank, eonsc(|ucntJy the commonest lyiic 
themes arc the lover’s hopeless devotion and complaints of the 
lady s cruelly, expressed with a soinewhit wearisome iteration 
I hat real p*xssion was sometimes pi esc nt ma> be safely assumed, 
but It was not within the inks of the game, which correspondecl 
fairly closely to the later sonnetcermg conventions Ihe poet 
was not permitted to give the lady’s name, or to betray her 
identity, and a direct expression of passion would also have 
c contravened the rules The poems were from the first sung in 
open court to a melody {Weise) of the poet’s own composing, 
with the aeeompanimeat of a fiddle or small harp Hiat 
the minnesinger was no improvisatore is evident from the 
( omplicated forms of his verse, whic h were partly borrowed from 
the Proven<,Ml, but possibly owed something to the Latin rhymed 
V erse ^ of the wandering sc holars I he older songs consisted 
of a single strophe cast in thiee divisions, two (known d'sStollen 
or doorposts) identical in form, stating and developing the 
argument, the third (Abgewig) of different form, giving the con- 
clusion Later on, two or more strophes were used in a single 
pc^ni, but the princ iplc of their structure was retained In thi » 
form were cast the Tagdud, a dialogue describing the parting of 
loveis at d iwn , and the c rusadmg song Side by side with these 
existed the Sprurh, written m a single undivided stanza, dtsUneil 
for recitation and often cast in the form of a fable The lay 
(Lf/c/i) was written in unequal strophes, each formed of two equal 
divisions It was applieci m the first instance to sacred lyrics, 

* Svc the Carmuia Buruna ed J \ SeaincPcr, 4th cd , Bresliu, 
1904 
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and was first used in love poems by the Alsatian minnesinger 
Ulnch von Gutenberg 

The origin of the nati\e lyric, which flourished especially in 
Austria and Bavaria, is perhaps to be sought in the songs which 
atiompanied dancing Ihese were not necessarily love songs, 
but ( elebratcd the coming of spring, the gloom of winter, , 
the commonplaces of Mtnnesang throughout the two centuries 
of Its existence The older lyrics, which d ite from the middle 
of the T2th centuiy, are simple in form and written m the ordi- 
nary epit metres 1 he earliest minnesingc r w hose name has come 
down to us IS Der von Kurenberg (ft c ii6o), a scion of an 
Austrian knightly family whose castle lay on the Danube, west 
of Linz These songs, however, contradict the root idea of 
Minnedtensty since the lady is the wooer, and the poet, at the 
most, an acquiescent lover They take the form of laments for 
an absent lover, complaints of his faithlessness and the like 
Among the other Austrian and south German lyrists who show 
small trace of foreign influence was Dictmar von Aist (d c 1171), 
though some of the songs attributed to him seem to be of later 
date While the love-song remained in the hands of noble 
singers, the Spruch was cultivated by humbler poets ihe elder 
of the two or three poets concealed under the name of Spervogcl 
was a wandering singer who found patronage at the court of the 
burgraves of Regensburg, one of whom himself figures among 
the earlier minnesingers 

Ihe characteristic period of German Mtnnesang begins at 
the (lose of the 12th century with the establishment of the 
Provencal tradition in western Germany through the poems of 
Heinrich von Veldekc and hnedneh von Hausen National 
elements abound in Veldeke’s songs, although the amour courtots 
dominates the whole, Friedruh von Hausen (d 1190) followed 
Provencal models closely Ihe long crusading song Sie darf 
mich des Zthen met, is a good example of his powers A close 
disciple of the troubadours Peire Vidal and Folquet de Marseille 
was the Swiss Count Rudolf \on hems ^ The greatest name 
among the earlier minnesmgeis is that of Heinru h von Morungen, 
a Thuringian poet who lived on in popular story in the ballad of 
** The Noble Monnger ” He brought great imaginative power 
to bear on the common subjects of Mtnnesang, and his poetry 
h IS a very modern note 1 he formal art and science of Minnesang 
reached full development in the subtle love-songs of Reinmar, 
the Alsatian “ nightingale of Hagenau ” Uhl ind aptly called 
him the “ scholastic philosopher of unhappy love As a 
metrist he developed a greater < orroctness of rhyme, and a better 
handling of German metres He became a member 'of the 
( ourt of Duke Ix^opold V (d 1194) of Austria, and there Walther 
\on der Vogelweide {q v) was first his disc iplc, and then perhaps 
his rival Walther, the greatest of medieval German lyru 
poets, had Reinmar’s technical art, but in feeling was moie 
neirly allied to Morungen He raised the Spruch to the dignity 
of a serious political poem, which proved a potent weapon 
against the policy of Innocent III In 1202 at the court of 
Hermann, landgrave of Thuringia, he met Wolfram von Eschen- 
bac h, who is said to have taken part in the tourney of poets 
known as the Wartburgskrteg, made world-famous through Wag- 
ner’s Tannhauser The Tageheder of Wolfram give him a high 
place in Mtnnesang, although his fame, like that of Heinrich 
von Veldeke and Hartmann von Aue, chiefly rests on his epics 
A new style — called by I^chmann hofische Dorfpoesie — was 
marked out by Neidhart von Reuental (d c 1240), who be- 
longed to the lesser Bavarian nobility He wrote songs to 
accompanv the dances of the village beauties, and comic and 
realistic descriptions of village life to please the court He was 
acknowledged by the Meistersinger as one of the twelve masters 
of son^ Nevertheless, with him the decadence may be said to 
ha^ e Mpn 

J^'Jfk^Btyrian poet Ulrich von I ichtenstein (d c 1275) uncon- 
SipWy caricatured chivalry itself by his Frauendtenst, in which 
fft relates the absurd feats which he had undertaken at his 
lady’s command, while Stemmar (/? 1276) deliberately parodied 

^ Rudolf II , count of Neuenburg (d 1190), or according to somt 
i nephew of his who died m 1257 


court poetry in his praises of rustic beauty and good living In 
the lays, songs and proverbs of Tannhauser something of botli 
elements, of the court and the village, is to be found He seemo 
to have lived as a wandering singer until 1268, and there very 
soon grew up round his name the Tannhauser myth which has 
so little foundation in his life 01 poetry The Austrian poet 
Reinmar von Zweter (d c 1260) left some hundreds of Spruche 
political or social in their import Among the primes who 
practised Minnesang were the emperor Henry V 1 , though the 
two songs preserved under his name are ot doubtful authenticity, 
Duke Henry IV of Breslau {fi 1270-1290), King Wenceslaus II 
of Bohemia, the margrave Otto IV of Brandenburg, Wizlaw IV , 
prince of Rugen and the unhappy Conradin, the last of the house 
of Hohenstaufen, beheaded by the 01 der of Charles of Anjou 
before he reachecl his seventeenth year 

Ihe didactic motive came more and more to the front in the 
13th century The wandering Swabian poet Marner (d c 1270) 
cultivated especially the Spruch, laughed at the Provencal ancl 
courtly tradition, and there is no very great step from his learning 
and his feuds to the conditions of Meistersang Heinrich von 
Meissen (1250-1319), known as “ Trauenlob ” (“ ladies’ praise ”), 
was one of the last minnesingers, and his pedantry and virtuosity 
entitle him to be called the first meistersinger 

BipLiOGRAPHY — The chief MSS containing the work of the 300 or 
more minnesingers whose work has Ixjcn partially preserved art. 
the old Heidelberg MS (lUh century) the Wcmgiiten — Stuttgart 
MS (i jth century) and the Great Htuldbcrg MS (14th century) 
formerly know n as the Manasse MS I his last is the most compre 
hensi\e of all The collection on which it is based was made b\ 
Hndiger Manasse (d i ^04) and his son Johannes at Zurich It is 
quaintly illustiated with imaginary portraits of the poets (that of 
Hartmann von Aue in full armour with closed vizor!) and pictures 
of their coats of arms It was printed by T Ffaff (Heidelberg 1899) 
The complete t collection of the minnesingers' v erscs is h H von der 
Hagen Deutsche Lrederdtchter des zwolften di eizehnten und vierzehnten 
lahfhunderts (4 vols , Leipzig 1838) vol iv of which contains 
biographical matter and a discussion of the music, K Laehmann ind 
M Ilaii})! De^ Mtnnesangs I rtlhhng {yd cd edited b Vogt Leipzig 
1882) IS a collection of the minnesingers earlier than Walther von 
der Vogtlw eide , there is a comprehensive selection ot 97 minnesingers 
by Karl iiartsch Deutsche Liedcrdichter des zwolften Lns vierzehnten 
J ahrhundirts (cd W (»olther Berlin 1901) with bio bibliographic il 
lecount of individual minnesingers, stc also h Pfalt Der Mtnnesang 
der 12 b%s Jahrhunderts pt 1 (Stuttgart 1892) English trans 
lations of early Germ in lynes are b C Nicholson Old German Loin 
^ongs trinslated from the minnesingers of the 12th to 14th eenturu s 
(London, 1007) See dso Walthkr V D Vo( ilwhde 

Of historical and critic il work on the minnesingers see K Goedeke 
Geschtchte der deutschen Dichtimg, vol 1 (Dresden t88i), H Paul 
Grundris^ der girmanischen Philologtc \ol 11 (Stiassburg 2nd ed 
1901) where further refeicnees will be found, also A E Schonbach 
Die jlyifange des deutschen Minnesanges ((»ia7 1898), E Ciiimme 
Geschtchte der Minnesanger \ol i (Padcrl)Oin 1892), K Burdacb 
Reinmar der AlU und Walther von der Vogelweide (Leipzig, 1880), 
A Schultz Das hdpsche Lehen zur Zeit det Minnesanger (2nd ed 
Leipzig, 1889) J 1 alkt Die ntitrluht Geselhchaft ini Zeitaltcv dc^ 

I rauencultus (Berlin no date) 

MINNESOTA, a North C entral State of the United States of 
Amerua It is bounded on the S by Iowa, on the W by South 
and North Dakota— the Red River (commonly called the Red 
River of the North) separating it from the latter state — on the 
N by the Canadian provinces of Manitoba and Ontario, being 
separated from the latter by the Lake of the Woods, Rain) 
Riv er and Rainy Lake, and certain of their tributaries and outlets, 
and on the F by Lake Superior and by Wisconsin, from which 
It IS separated for the greater part of the distance by the Missis- 
sippi and St C roix rivers It is the tenth state in size in the 
Union, with a total area of 84,682 sq m , of which 3824 sq m 
are water surface - From north to south it is about 400 m in 
length, extending from 43"" 30' to 49® 23' 55" N lat , and from 
east to west its width is about 354 m , Iving between long 89® 29 
and 97° 15' W 

The north-east partxif the state is included in the Great Lakes 
Province, and the southern and western parts are in the Prairie 
Plains Province The whole area of the state was formerly a 
complexly folded mountainous region of strong relief, which was 

•* In addition the state contains approximately 2514 sq m of 
Lake Superior 
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afterwards worn down to a more nearly level surface, except m 
the extreme north-east corner, where ridges of harder rock 
resisted erosion Marine deposits were laid down over the south 
of the state after a submergem c of the region, an uplift afterwards 
made of these deposits a coastal plain The rather level surface 
of the “ worn down mountains of the north of the state 
and the coastal plain beds of the southern and western parts 
are now dissected by rivers, which make most of the state a 
rolling or hilly country, without strong relief The average 
elevation is about 1275 ft above sca-levcl or 600 ft above the 
surface of Lake Superior An extensive water-parting in the 
north central part of the state, an elevation whose indination 
is almost impel ceptible, determines the course of three great 
( ontincntal ri\er systems krom this central elevation the land 
slopes off in all directions, rising again in the extreme north-east 
corner, where the rugged granite uplift in Cook county, known 
as the Misquah Hills, reaches an altitude of 2230 ft , the highest 
point in the state , and m the south-west comer, wdiere an altitude 
of 1800 ft IS reached in the Coteau dcs Prairies Only m the 
valleys of the Red Minnesota and Mississippi rivers docs the 
elevation fall below 800 ft In the southern and c cntral portions 
of the state open rolling prairies interspersed with gro\es and 
belts of o ik and other deciduous hard-wood timber predominate 
A little north of the centre the state is traxersed from north- 
west to south-east bv the extensive forest known as the “ Big 
^^oods,” in which also oak occurs most frequentlc In the 
northern part of the state the great pine belt stretches from the 
head of Lake Supenor westward to the confines of the Red 
River Valiev, while along the north border and in the north-east 
the forest growth is almost exclusively tamarack and dwarf 
pine Mure than three-fourths of the area of the state is arable, 
the small percentage of non-arable land lying principally in the 
north-eastern legions, which afford compensation in the form of 
rich mineral deposits Of the three great continental iiver 
systems above mentioned, the Red River and its tributaries 
dram the western and west central slope northward through 
Lake Winnipeg into Hudson Ba> , the other two being the St 
Lawrenc e system, to whic h the St Louis River and its branches 
ind several smaller streams flowing into Lake Superior con- 
tribute their waters by way of the Great Lakes and the Missis- 
sippi, which with its tributaries drains about two-thirds of the 
state into the Gulf of Mexic o A few rivers in the south dram 
into the Mississippi through Iowa, while a smaller area in the 
extreme north is drained through the Lake of the Woods and 
Rainy lake into Hudson Bay Ihesc river systems serve the 
threefold purpose of drainige, providing water communications 
(there being about 3000 m of navigable waters in the state), 
and, by falls and rapids caused by glacial displacement of rivers, 
furnishing a magnificent volume of water-power The Missis- 
sippi river, which flows for about 800 m within or along the 
borders of the state, has its principal sources in and near Lake 
Itasca It affords facilities for the transport of logs by means 
of booms above Minneapolis, and is navigable below St Paul , 
being half a mile broad w^hcre it reaches the border of the state 
at Hastings At the halls of St Anthony, St Cloud, Little h ills 
and other places, it provides ample water-power for manufac- 
turing purposes Its two principal tributanes are the St Croix 
and the Minnesota The first, after having for about 135 m 
(ibout 50 being navigable) formed the boundary between Wis- 
consin and Minnesota, enters the Mississippi at Hastings, the 
second, rising m Big Stone Lake on the western border, but i m 
from Lake Traverse, the source of the Red River, enters the 
Mississippi from the south-west between St Paul and Minne- 
apolis after a course of about 450 m , about 240 of which are 
navigable at high water Both furnish valuable water-power, 
which is true also of the Cannon and Zumbro rivers flowing 
into the Mississippi below Hastings The Red River, which 
forms the western boundary of the state for more than half its ^ 
distance, has its source in I^ke Traverse Its most important 
branch is the Red Lake River, and both are navigable for vessels 
of light draught at high w iter In the south the western fork 
of the Des Moines River, flowing for 125 m through the state, I 
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IS navigable for 20 m Glacial action determined the direction 
and character of the rivers, made numerous swamps, and, b\ 
scouring out rock basins, damming rivers and leaving morainal 
hollows, determined the character and formation of the lakes 
of which Minnesota has upwards of 10,000, a number probabh 
exceeding that of any other state in the Lnicn I he general 
characteristics of the lakes in the north differ from those of the 
south, the former being generally deep, with ragged rocky shores 
formed by glacial scouring whic h c ausecl rock basins, the lattci 
being mostly shallow 1 he most intc resting feature of the glac lal 

cpoc h is the extinct Lake Agassiz, which the receding ice of the 
j later glac lal period left in the Red River Valley of Minnesota 
1 North Dakota and Manitoba 1 his lake drained southward into 
the Gulf of Mexico via the Minnesota and Mississippi rivers, 
until the ice sheet which had prevented its natural drainage to 
the north had melted sufficiently to allow it to be drained off 
into Hudson Bay by wav of the Nelson River I he remarkabh 
level character of the Red River district is due to horizontal 
deposits in the bottom of this lake, vNhich have been little dis- 
sected by n\ er erosion The largest of the present lake s Red 
I ike, in Beltrami count} , has an area of 342 sq m Other large 
lakes are Mille I acs(i98 sq m ) in Mille Lars and Aitkin counties 
Leech Lake (184 sq m ) in Cass county, I ake Winnibigashisli 
(S2 sq m ) m Itasca county, and Vermilion Lake (66 sq m ) in 
St Louis count) On the northern bound iry are the I.akc of 
the Woods (612 sq rn ) ind Rain) Like (148 sq m ), drainin^ 
northwards into Hudson Bay The beautiful “ Park Region 
centring in Ottertail county, contains several thousand lakes 
Several large lakes such as Pepin, Traverse and Big Stone arc 
river expansions The state supports three parks — Itasca 
state park (22,000 acres, established in 1891), about the sources 
of the Mississippi, m Clearwater, Bee ker and Hubbard counties , 
the St Croix (established in 1895), Chicago county, across the 
St Croix from the Wisconsin state park of the same name, and 
including the beautiful dalles of the St Croix, and the Mmneopi 
state park (established in 1905), containing Minneopa halK 
near Mankato. 

Flora and Fauna — The floia and fauna are similar to those of 
the other states of the sime latitude I he rapid settling of the stale 
drove its nati\e fauna which comprised biilialo deer m<x>se, bear 
lynx and wol\ es in gre it numbers into the northern sections, westwanl 
into Dakota or across the Canadian border Deer and moose art 
still found m the state The preservation of game is now enforced 
by stringent game laws administered by an efficient state Game ind 
1 ish Commission Ihc hsheries which are of great value are Cdic 
fully supervised and s\ stc malically replenished from the State bisli 
Hatchery at St Paul and the 1 edtral I ish Hatchery maintained at 
Duluth in which piiticular attention is devoted to the fish of l^kt 
Supenor Minnesota r inked third among the states of the Imion 
in 1900 in the production of lumber but in 1905 was hfth the suppl\ 
having diminished and the industry having been developed in the 
states of Washington and Louisian i Ihe eJanger of loss fiom fort st 
fires such as that of 1894 emphasized the necessity of forest preser 
vation and resulted (1895) in the creation of a special state clepaii 
ment with a forest commissioner and five wardens with power to 
enforce upon corporations and individu ils a strict observance ot 
the forestr) laws, the good clfccts of the law being eMclenced by tin 
fact thit the fire losses in forest lands for the lust twelve yeais ot 
its operation averaged only $31 000 a year Furthermore in ordei 
to encourage the growth and preservation of the forests and to ere iti 
systematically forest reserves the legisliture established in 1890 i 
State forestry Board There arc two nation il forest reserves with 
an aggregate are i of 1882 si] m 

Climate — ^Minnesota has the chaiacteristic climate of the North 
Central group of states witli a low mean annual temperature i 
notably rircfied atmosphere that results in an almost complete 
absence of damp foggy weather and an unusual dryness whu li 
during the rather long winters considerably neutralizes the excc sive 
cold The cold increases not only from south to north but to some 
extent from east to west The mean annual temperature, according 
to the reports of the F S Weather Bureau vanes from 45° I 
at St Paul and points in the south of the stale to 37® 1 , at 
points in the north east and as far south west as Moorhead Clav 
county In the south the season is usually without killing frost 
from early in May to late in September but in the north it ls not 
uncommon late in May or early in September The amount of 
ram decreases from east to west the mean annual ramfall being 
32 7 in at Grand Meadow in the south-east and 33 3 in at Mount 
Iron in the north cast but less than 25 in at several points of obscr- 
\ation in the western half of the state In all sections about as 
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much or even more, rain falls in summer as in both autumn and 
winter, and the summer rams, together wich the long summer days, 
are very favourable to a rapid growth and early maturity of crops 
Nearly the whole state is usually covered with snow during the 
greater part of winter and the mean annual fall of snow vanes 
from about 52 m at points in tiio north east to less than 25 m in 
the south west In most localities the prevailing winds are north 
west in winter and southerly in summer but at Duluth on the shore 
ot Lake Superior they are south west during November December 
and January and north east tluring all other months 

and Minerals — Ihe surface drifts of the greater part of the 
state, which are almost wholly of glaeiil oiigm, have provided 
Minnesota with a remarkably fertile soil It consists largely of a 
dark brown or blaek sandy loam, finely comminuted, the nehno^s 
of which in organic matter and muKral salts induces rapidity ol 
growth, and the strength and duribility ol which rcndei it capable 
ot a long succession of crops This soil picvails throughout the 
southern counties and the Minnesota iml Ked Rjvtr valleys, in 
Avhieh sections ctieal crops predominate Toward the cast centrd 
part of the state theie is a somewhat le s lerliie sandy soil 
which is devoted more laigely to polalots and suniUr crops Iht 
non arable north-east portion ot the state is covend with a coai:^! 
granite drift Underneath the surface arc beds of sand, grivcl and 
cliys, the last affording material for the m mutacturc of brick tiks 
and pottery Ihe rock foimations of tJic state fuinnli building 
stones of gre it v due 

Minnesota ranked first among the states m 1902 in tlic production 
of iron ore Although the iron ranges in the north cast had been 
explored about i860 and were known to contain a gn it wealth of 
ore, it was not until 1884 that mining was actually begun on the 
Vermilion K inge Since that date the devdopintnt of uon-mining 
in Minnesota has been remarkable, and the increase both in volume 
and value of the output has bten pi ictically uninh irupted I ight 
years later (1892) the much richer Mtsabi Range the most produc- 
tive iron range in the vvoild, was opened up it soon surpassed the 
Vermilion in its output, and by 1902 the product was nearly ten 
tunes gnatcr Ihe ore, which in many pi ices is found m in ilmosl 
j)ure stat( , is at or near the surface and the process of mining is one 
of great simplicity and ease ihe quality of ore in the tw^o ranges 
differs somewhat -that mined from the Vermilion Range being i 
hard specular or red haemalitt, while that taken from tlie Misabi 
Range, largely red haematite, is much sofUi and in many localities 
eiuite nmly comminuted 

Agneulime — The principal industry of Minnesota is agriculture 
Lirgc areas of swamp land in the cential and north central pirts 
of the stab once counttd non ai ible have been draimd and re 
el limed I here were in 1900 154,659 faims aggregiting 26,2 ^8,498 
acres, of which 70 3 % was improved land the total value of farm 
])ro|>crly was !#788, 684,^42 an increase m value of 1373,983,016, or 
more than 90 %, for the detade 1890-1900 1 he vilue of domestic 

animals on farms and ranges was $86,620,643 Ihc total value 
of farm products for the year 1899 (census of 1900) was $161,217,301 
(jeographically the wheat raising are i extends across the entire south 
of the state — the Minnesota Valley and the Red River VUKv — 
the rich glacial loam of winch renders it one of the most j)rodiietive 
wheat regions in the world Other important crops in the order of 
Iheir value arc oats, hay and forage Indian corn, barley, flax seed, 
potatoes, rye, grass seeds, wild grass, clover, be ms, peas, and mis 
tellancous vegetables and orchird products Both fruit laising and 
dairying inti rests are centred principally in the southern h ilf of the 
state 

Manufactures and Comnuice — The extraordinary numbers of 
utilizable water powers, the unusual transport lacilities affording 
ample means of reaching the great markets, and finally the proximity 
to the raw materials of minufacturc, have made Minnesota of grt it 
importance as a manufacturing state The federal census showed 
for the decades 1880-1890 and 1890-1900 an incrcisc in the number 
of manufacturing establishments from 3493 in 1880 to 7505 in i8go, 
and 11,114 in 1900 During the same period the capital invested 
increased fiom $31,004,811 in 1880 to $127,686,618 in 1890 and 
$165,8 32,2 p) m 1900, and the value of the manufactured products 
increased from $76,065,198 in 1880 to $192,033,478 in 1890 and 
$262,655,881 in 1900 Ihe wonderful devtlopment of Minnesota 
as a flour producing state began with the introduction of improved 
roller processes afbr 1870 Minneapolis is the chief flour making 
centre of the world, ind the cities at the Head of the Lakes '' 
Duluth (Minnesota) ind Superior (Wisconsin) considered industriall> 
as one place -constitute the second largest centre Tht towns of 
the Red River Valley, which irc nearer to the great wheat belt, 
give promise of developing into great flouiing cities Next to flour, 
lumber anrl timber products lank in impoitancc Other manufac 
tureg Xif importance are butter, ehcese and condensed milk, packed 
nieatsi and other slaughter-house products, steam railw'ay cars, 
foundry and machine-shop products, linseed oil, malt liquors, 
planing mill products, sash, doors and blinds, boots and shoes, and 
agncultural implements As compared with other states of the 
Union Minnesota ranked third in 1900 and fifth in 1905 m lumber 
sixth in 1900 and fifth in 1905 in cheese, butter and condensed milk, 
eighth in 1900 and in 1905 in agricultural implements and four 
tcenth in 1900 and eighth in 1905 in planing mill products 


For an inland state Minnesctta is exceptionally well situated to 
play a chiel part in the commercial lile ot the country, and various 
causes combine to make it important in respect to its interstate and 
foreign trade It is the natural terminal of three great northern 
transcontinental railway lines — the Northern Pacific, the Great North 
ern, and the Chicago Milwaukee A: Puget bound (the extension of the 
Chicago Milwaukee & bt Paul system), and the Chicago Burlington 
& Quincy and the connecting lines of the Caiiadun Pacific form lines 
of communication with the middle Northwest and the Picihe 
piovinces of Canada Seven navigable rivers within or on the bonk rs 
ol the state — the Ked River of the north, the Ked Lake River, 
Rainy River, the Minnesota, the Mississippi, the bt Croix and the 
Si Louis ^ — give fieilitics for transport by water that exert an 
important competing mflucnce on fn ighl chaiges, and at the Head 
of the Lakes'' (Dulnth-Supmor) many lines of steamships on the 
Great Lakes piovuhng direct or indirect connexion with the t astern 
and Southern stales, make that port in respect to tonnage the first 
in the United States This combination of nituial and artifieul 
highways of commerce domes an additional importance from the 
character of the regions thus provided with transport facilities 
which renders its cities the principal distributing centres both foi 
the entile Northwest for coal shipped via the Great Lakes, ind also 
foi tht eastern and middle Western states foi the gicat staples, 
wheat anel lumber d( rived either from Minnesota itself or by me in 
ot Its great transcontinental lailways from the neighbouring North 
western states and Canadian jirovinccs Iron shipments fiom tht 
Mesabi and Vermilion langts, eerc ils from the Northwest, fruits 
lud vegetables from tht Pacific coast and Oriental products obtaintd 
Ml the gieat northern 1 ulways, ircalso elemtnts of great impoitanct 
in the slate s commerce Theie were on the 3Tst of December 1908 
8^38 73 m of railway within the state bt Paul and Duluth are 
ports ol eiitiy 

Population — Ihe population of Minnesota at the first Federal 
census (i860) after its admission into the Union was 172,02*^, 
and at cath of the succeeding ludcral enumeraticns it was as 
follows (1870), 439706, (1880) 780,773, (1890), 1,301,826, 
excluding Indians (10,096), (1900), 1,751,394- Of the total 
population m 1900, 932,490, or 532 %, were males, and 
818,904, or 46 females, 1,246,076 were native-born, 

505,318, or 289 %, were foreign-born, and 1,312,019 were 
of foreign parentage (? e having either one or both parents 
foreign-born) Of the 14 358 coloured inhabitants, 4959 were 
negroes and 9182 Indians, 8437 of whom lived on reserva- 
tions Ihe urban population (f e inhabitants of eities of 
^000 or over) was 26 8 % of the total population, is compared 
with 28 2 state census of 1905 the population 

of the principal cities was as follows Minneapolis, 261,954, 
St Paul, 197,023, Duluth, 64,942, Winoni, 20,334, Stillwater, 
12435, and Mankato, 10,996, by the same census four other 
(ities, all m the mining legion in the north-east, had passed the 
5000 limit, VIZ Hibbing, 6566, Cloqutt, 6117, Virginia, 5056 
and Evcleth, 5332 Ihe density of population increased from 
16 5 per sq m in 1890 to 22 i in 1900 Jhe largest religious 
dtnommation in the state m 1906 was the Roman Catholic, with 
378,288 communicants out of a total of 834,442 members of all 
religious denominations, there were 267,322 Lutherans, 47,637 
Methodists, 27,569 Presbyterians, 24,309 Baptists, 22,264 
Congregational ists, and 18,763 Protestant Episcopalians 

Goz>emment state is governed under the constitution 
adopted on the 13th of October 1857 and frecjuently amended 
By an amendment of 1898 an amendment may be suggested bv 
a majority of both houses of the legislature and comes into effect 
if approved by a majority of all electors voting at the general 
election at which the amendment is voted upon, if two or more 
amendments are submitted at the same election voters shall 
vote for or against each amendment separately tor the u- 
vision of the constitution it is necessary that two-thirds of the 
members elected to each house of the legislature vote for the 
call of a constitutional convention, that a majority of all electors 
voting at the next general election approve the call for the con- 
\ ention, and that the convention consist of as many members as 
the house of representatives, who shall be chosen m the same 
manner, and shall meet within three months after the general 

^ At International Falls* on Rainy Rivtr and at Duluth on the 
St Louis immense water power is utilized for manufacturing 

^ By the state census of rgos the total population was 1,979,912 
(1,060,412 males and 909,275 females — excluding Indians from the 
sex classification), of whom 537,0^1 were foreign bom, 10929 wete 
Indians, 5113 were negroes, 17T were Chinese and 30 were Japan<^se 
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election at which it is voted The executive department consists 
of a governor, lieutenant-governor, secretary of state, treasurer 
and attorney -general, elected biennially in November of the 
even-numbered years, and an auditor elected at the same time 
every four years Ihe veto power of the governor (since 1876) 
extends to separate sections of appropriation bills The judicial 
department comprises a supreme court consisting of a chief 
justice and (since i88i) four associate justices elected for terms 
of SIX years, and lower courts consisting of district courts with 
original jurisdiction in civil cases in law and ecjuity, and m 
crimindil c ases upon indic tments by grand juries, justices’ courts, 
in which the amount in litigation cannot exceed Ijiioo, or the 
punishment c 'innot exceed three months’ imprisonment or a fine 
of 1)100, and of municipal and probate courts with the usual 
jurisdictions The legislative depirlment consists of a senate 
of sixty-three members elected for four years, and a house of 
repre sent itives of one hundred and nineteen members, elected 
for two years, the remunciation being mileage and 55>5oo a year 
Ihc reapportionmcnt of congressional, senatorial and repi esenta- 
tive distncts is made in the first legislative session after the state 
census, which has been tiken in every tenth year since 1865 
Ihc legislature meets bicnniallv in odd numbered years, the 
session being limited to ninety days by a constitutional amend- 
ment of 1888 A majority of all the members elected to each 
houise IS re(|uired for the passage of a bill, and a two-thirds 
majouty is necessary to pass a bill over the governor’s veto 
All bills for raising rev^eniic must originate in the House of 
Representatives, but the senate may propose and concur with 
amendments is on other bills Expenditures from the fund 
known as “ Ihe Internal Improvement Land bund, ’ derived 
from the sale of state lands, c an be made onlv after the enactment 
for that purpose has been approved by the voters of the state, 
m 1 88 1 the legislature, and in 1884 the popular vote, pledged 
the proceeds of this fund to the payment of Minnesota state 
railway adjustment lionds taxation must be uniform only 
within classes of property prescribed by the legislature An 
Austrilian ballot law was enac ted in 1891 , the qualifications for 
electors (adopted m 1896) require that the voter be at least 
twenty-one years old, that he shall have been a full c itizcn of the 
United St ites for three months prior to the election, and shall 
have lived m the state six months and in the election district 
thirty days Women (since 1898) may vote for school officers 
and members of library boards, and are eligible for election to 
any office pertaining to the minagement of schools or libraries 
A constitutional amendment in regard to local government 
adopted in 1898 provides that any city or village, by a four- 
sevenths vote of Its electors, may adopt a charter drawn by a 
commission (appointed by the lo( al distric t judges) and proposed 
by such commission within six months of its appointment 

An amendment to the constitution adopted m November 
1888 declares that any combinaticm or pool to affec t the markets 
for food products is a “criminal conspiracy, and shall be 
punished m sue h manner as the legislature may provide ” 

\ homeste ul which is owned and occupied by a debtor as his 
(Iwdlin" })lace is exempt from suzurc or sale for debts other thin 
taxes, those secured by a mortgage on it or those incurrcxl for its 
improve mtnt or repair, or for services performed by labourers or 
servants But a homestead so exempted may not be larger than 
one fourth of an lere if it is in an incorpoiatcd place having i popu 
lation of 5000 or more, than half an icrc if it is in an incoqiorated 
place having a population of less than 5000, or than eighty acres if 
it IS outside an incorporated place In case the owner is married 
the homestead cannot be sold or mortgaged, except for an unputl 
portion of the purclnse money, without the joinder of husband and 
wife, and if tht owner duis leaving a spouse or minor children the 
homestead with its exemptions descends to the survivmg member 
or members of the family If the owner is a husband and he deserts 
his family, the wife and minor children may retain the homestead 
Under the laws of the state the legal existence and legal person ility 
of a woman are not affected by marriage, and the property rights 
of a husband and wife arc nearly equal A husband ma\ however, 
convey his real estate, other than a homestead, by his separate 
deed, whereas a wife's deed for her real estate is void without the 
joinder of her husband If cither husband or wife dies intestate 
and there are no descendants the whole of the estate passes to the 
survivor, if there are descendants the surviving spouse has the use 
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of the homestead for the remainder of his or her life, an absolute 
title to one-third of the other real estate of the deceased, and to 
p<.rsonal projjcrty limited to $1000 l>esicks wearing apparel The 
grounds for an absolute divorce in Minnesota are adultery, impotence, 
crutl and inhuman treatment, sentence to state prison or state 
reformatory subsequent to the marriage, desertion or habitual 
drunkenness for one year next preceding the application for a divorce 
Before applying for an absolute divorce the plaintilt must have 
resided in the state for the year next preceding unless the cause of 
action is adultery committed while the plaintiff was a resident of 
the state A wife may at any time sue for a limited divorce from hei 
husband on the ground of cruel and inhuman treatment of such 
conduct as to lender life with iiim unsafe and improper or of ah in 
donment ind refusal or neglect to provide for her if both parties are 
inhabitants of the state or Ihtir marriage took place in the si'ite 
A law of igog provides for a women s and children s department in 
the state buieau of labour 

The Side of intoxicating liquors is foi the most part regulated bv 
licences but the granting of licences mav be prohibited within anv 
town or incorporated village by its legal voters and the question 
must be submitted to popular vote upon the request of ten legal 
voters 

Penal and Charitable In'^titutiom, — 1 he chantable ind correctional 
institutions of Mmnesola have been since igoi under the supervision 
of a state board of control consisting of tliree paid members ap 
pointed by the governor end st rv mg for terms of six years , this board 
supplanted an unpaid board of corrections and chanties established 
in 188^ and the boaids of managers of separate institutions (except 
the schools for the deaf and the blind at I aribault uul the 
state jiublic school at Owatonna) and of groups of institutions 
weie abolished Ihe state institutions consist of state hospitals 
foi the ins me at St Peter (1800) at Rochester (1877) established 
originally as a stite inebriate asylum under a liw taxing liquor 
(lealcis for that purpose w'hich w*is subsecjucntly held to be uncon 
stitutional it I ergus I ills (1887) it Anok i (igoo) and at Hastings 
(1900), the st lie institute for defectives at laribiult consisting of 
the schools for the d( if (180^) blind (187^) ind feeble-minded 
(1879) , the state public school for dependent and neglected childien 
at Owatonna (188O), a sanatorium for consumptives at Walker, 
a hosjntal for indigent crippled or deformed children (1907) at 
St i^anl, the state training school for boys near Red Wing, a 
similai imlustrial school for girls (established separately in 1907) 
at Sauk Center, the stale reformatory at St Cloud (1887) inter 
mediate between the training school and the slate prison for first 
offenders between the ages of sixteen and thirty years in which 
indeterminate sentences and a parole system are in operation, the 
state prison at Stillwakr (1851) m vihich there is a parole system 
and a graded system of diminution of sentence for good conduct 
and m which, up to 1895 prisoners were leased under contract 
(especially to the Minnesota 1 hresher C ompany), and since 1895 have 
iKcn employed in the manufactuie of shoes and of binding twine 
and in providing for the needs of the prison popul ition , and the state 
soldieis home occupying fifty one acres adioining Minnehaha Park 
in Minneapolis By an act of 1907 the board of control was 
empowcied to establish a hospital for inebriates 

bdticahon — Ihe state supports a highly eliu lent public school 
system oiganized through all the grades from the piimary district 
and rural schools to the state university At the head of the system 
stands the state supenntendent of public instruction appointed bv 
the governor, there are also county superintendents, and a state 
high school board consisting of the governor state superintendent 
and the president of the state university, his general supervision 
of the schools and apportions the state aid Tlie schools aic sup 
ported by a state lax and by the proceeds of a permanent school fund 
amountmg (in 1908) to $19 709 ^8^, in the same year the total value 
of all public school properly was $28 297 420 with an aggregate 
debt of 329 794 and $i ^ 4^^ 21 1 was spent for public edue l- 
tional purposes There 11 e state normal schools at Winona 
(i860), Mankato (1868) St Cloud (1869) Moorhead (1888) and Duluth 
(1902) Ihe university of Minnesota at Minneapolis was projected 
by the lerritonal Jvtgislatiire of 1851 Some giound was purchased 
for its campus in 1854 l^'^^ ^.ctu illv founded by an let of 1864 

amended in 1S66 jS68 and 1872 It is governed by a board of 
twelve regents of whom the president of the university the governor 
of tht state and the state superintendent ot public instruction are 
members ex o^cto and the other nine holding office for six years 
are appointed by the governor with the advice and consent of the 
senate Ihe university is supported by a state tax of 02^ mills 
per doll ir on the taxed property of the state by special appropna 
tions from the state (for deficiency ’ for School of Mmes and for 
salaries of teachers in the department of mine^vS and engineering) by 
the interest on state bonds and land contracts purchased with the 
proceeds of Federal land grants under the Morrill Act of 1862 by 
Federal appropriations under the Morrill Act of 1890 and the Hatch 
Act and by students' fees <&c the total of this income was estimated 
m 1906-1907 it $628,500 The Act of 1872 provided for five or 
more colleges or departments a college of science literature and 
the arts which offers (for the degree of Bachelor of Arts) a four years 
course IS entirely elective (except that a certiin number of “ long 
courses " must be selected) after the first year, and in which the 
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(inly restriction is upon the ran^je of subjects from which the student's 
choice may be made, a college of agriculture (including military 
tactics) which is now a ' department,” including a college and a 
school of agriculture, a short course for farmers a dairy school the 
( rookston school of agriculture a main experiment station at St 
Anthony Park between Minneapolis and St Paul, and sub stations 
I m north of Crooks ton and 2 m east of Grand Kapids, a college 
of mechanic arts now called the college of engineering and the 
mechanic arts which offers four year courses in civil mechanical 
electrical and municipal engineering a four year course in science 
and technology leading to the degree of Bachelor of Science and 
graduate work leading to the degree of Master of Science , the college 
of law a thrcc-year course with evening classes and graduate 
courses, a college of medicine which is now the college of medicine 
and surgery (1888), and the college of homoeopathic medicine and 
surgery (1889) each with four year courses and each (since 1903I 
with a course of six years partly in the college of science, literature 
and the arts and partly in the medical college and leading to the 
degrees of Bachelor of Science and Doctor of Medicine In addition 
to these departments provided for in the organic act the unutrsity 
included in 1909 colleges of dentistry (three year course) pharmacy 
(two year and three year courses) a school of mines (1891 , four year 
course, leading to the degree of Engineer of Mines or Metallurgic il 
Engineer), a schoed of analytical and applied chemistry (four year 
courses, leading to the degree of Bachelor in Science in Chemistry 
or in Chemical Engineering) a college of education (1906, three \ear 
course after two years of college work leading to a Master s degree) 
a graduate sehool (with courses leading to the degrees of Master of 
Arts of Science and of Laws and of Doctor of Philosophy of Science 
and of Civil Law) and a university summer school The growth 
and development of the university have been almost entirely under 
the administration ot Cyrus Northrop (b 1834) graduated at 

Yale College in 1857 and at Yale Law School in 1859 and was 
professor of rhetoric and English literature at Yale from 1803 until 
1884 when he l>ccame president of the university of Minnesota 
I he university is one ot the largest in the country In 1907 there 
were twenty three buildings valued at more than $i 475 000 The 
university library of no 000 volumes is supplemented by the libra- 
ries of Minneapolis and St Paul 1 n 1 908- 1 909 the faculty numbered 
about 325 and the total enrolment of students was 4421 Other 
higher educational institutions in Minnesota are Hamline University 
(Methodist Fpiscopvl) with a college of liberal iris at bt Paul 
and a college of medicine at Minneapolis, Macalester College (Presby 
terlan) at St Paul, Augsburg Seminary (Lutheran) at Minneapolis, 
Carleton College (non sectarian founded in 1866) and bt OHf 
College (Lutheran founded in 1874J Northfield, Gustav us 
Adolphus College (Luther in) at St Peter, Parker College (Free 
Baptist 1888) at Winnebago City, St Johns University (Roman 
Catholic) at Collegeville Stearns county and Albert Lea College for 
women (Presbyternn founded 1884) at Albert Lea 

History — The first European visitors to the territory now 
embraced in the btate of Minnesota found it divided between two 
powerful Indian tribes, the Ojibways or Chippewas, who occupied 
the heavily wooded northern portion and the region along the 
Mississippi river, and the Sioux or Dakotas, who made their 
homes on the more open rolling country in the south and west 
and in the valley of the Minnesota The first known white 
explorers were Radisson and Groseilliers, who spent the winter 
of 1658-1659 among the Sioux in the Mille lacs region At 
Sault Sainte Mane in 1671, before representatives of fourteen 
Indian nations, the Sieur de St Lusson read a proclamation 
asserting the Frenc h claim to all the territory m the region of the 
Great Lakes Two years afterwards the upper course of the 
Mississippi was explored bv Joliet and Marquette In 1679 
Daniel Greysolon, Sieur du Lhut (Duluth), as agent for a company 
of Canadian merchants which sought to establish trading posts 
on the Lakes, explored the country from the head of Lake 
Superior to Milk Lacs and planted the arms of Louis XIV in a 
large Sioux village In the following year the Franciscan friar 
Father Louis Hennepin, acting as an agent of the Sieur de la 
Salle, discovered ancl named the Falls of St Anthony, and in 
1686 Nicholas Perrot, the commandant of the west, built Fort St 
Antoine on the east bank of Lake Pepin, in what is now Pepin 
county, Wisconsin, and in 1688 formally took possession of the 
region in the name of the French king A few years later (1694) 
Le Sueur, who had as early as 1684 engaged in trade along the 
upper Mississippi, established a trading post on Isle PeHe 
(fVaine Island) m the Mississippi between Hastings and Red 
Wing, and in 1700 he built Fort L’Huilher at the confluence of the 
Blue Earth and the Le Sueur rivers In 1762 the Sieur de la 
Pem^re, acting as an agent of the French government, estab- 
lished on the west bank of Lake Pepin a fortified post (Fort 


Beauharnuis), wIik h was to be a headquarters for missionaries, a 
trading post and a starting-point for expeditions in search of the 
“ western sea ” But none of the French posts wps perm - 
nent, and m 1763 French rule came to an end, the Treaty of 
November (1762) and the Ireaty of Versailles (1763) tians- 
fernng respectively the western portion of the state to Spam 
and that part east of the Mississippi river to Great Britain 
In 1766 the region was visited by the Connecticut travdlei 
Jonathan Carver (1732-1780) Great Britain surrendered its 
title to the eastern portion by the 1 reaty of Pans (1783), and after 
the surrender of Virginia’s colourable title had been accepted by 
Congress m 1784, this eastern part was made a part of the 
Northwest Territory by the ordinance of 1787, although the 
British held possession and did some Lading there until 1796 
The western part remained under Spanish control until 1803, 
when it, too, after being retransferred to France, became a part 
of the United States with the rest of the I ouisiana Purchase 
In 1805-1806, at the instance of President Thomas Jefferson, 
I icut Zebulon M Pike led an exploring expedition as fai 
north as Leec h Lake and took formal possession of the Minnesota 
region for the United States He obt lined fiom the Sioux for 
military uscrvations one trac t 9 m square at the mouth of the 
St Croix Rner and another containing about 100,000 acres at the 
confluence of the Minnesota and Mississippi rivc rs On the latter 
tract a military post was established by Lieut -Colonel Henry 
Leavenworth (1783-1834) in 1819, and m the following yeai the 
construction was begun ot a fort at first nimcd Fort St Anthony 
but renamed Fort Snelling in 1824 (two years after its completion) 
in honour of its builder and commander Colonel Josiah Snelling 
(1782-1829) In 1819 Michigan Territory was extended west- 
ward to the Mississippi rntr, and m 1820 General Lewis Cas^, 
Its governor, conduc ted an exploring expedition in search of the 
source of the Missiseippi, which he was satisfied was in the body 
of water named Lake Cass in his honour FTirther seaich for the 
true source of the Mississippi was made in 1823 Giacomo 
Constantio Beltrami (1779-1853), an Italian traveller and political 
refugee, and in 1832 by Henry Rowe Schoolcraft, who had 
accompanied ( ass’s expedition and traced the Mississippi from 
Lake ( ass to Lake Itasca In 182 3 extensive explorations of the 
Minnesota and Red River valleys were conducted by Major 
Stephen Ilarriman Long (1784-1864), ancl subsccjuently (1834- 
1836) knowledge of the region was extended by the investigations 
of the artist George Catlin (1796-1872), the topographer George 
William Featherstonhaugh (1780-1866), xncl the geologist Jean 
Nicholas Nicollett (1786 1843) Meanwhile, the country was 
slowly being settled In 1823 the first river steamboat reached 
St Paul, the Mississippi was soon afterwards opened to continu- 
ous if irregular navigation, and in 1826 a party of refugees from 
Lord Selkirk’s colony on the Red River settled near Fort Snelling 
On the erection of Wisconsin Territory in 1836 the whole of 
Minnesota, which then extended westward to the Missouri river, 
was incorporated with it, but on the erection of Iowa Territory 
m 1838 Minnesota was divided and the part west of the Missis- 
sippi became a part of Iowa Territory In 1837, by two important 
treaties, the one (July 29) between the Chippewas and Governor 
Henry Dodge of Wisconsin at St Peters, and the other (Sept 29) 
between some Sioux chiefs and Joel R Poinsett at Washington, 
the Indian titles to all lands east of the Mississippi were practi- 
cally extinguished The first c ounty, St Croix, was established in 
1839, and in the succeeding years thriving settlements were 
established at St Paul and Stillwater The admission of Wis- 
consin as a state m 1848 left that part of the former territory west 
of the St Croix and north of the Mississippi rivers, which was not 
included m the new state, practically without a government On 
the 26th of August a convention met at Stillwater, where measures 
were taken for the formation of a separate territorial government, 
and Henry Hastings Siblc> (1811-1891) was sent to Congress as 
a delegate of Wisconsm Territory ” Upon his admission to a 
seat the curious situation was presented of representatives of the 
state and of the territory of Wisconsin sitting in the same body 
This situation did not last long, however, for on the 3rd of March 
1849 the bill organizing the territory of Minnesota was passed 
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and on the 19th President Zachary Taylor appointed Alexander 
Rimbey of Pennsylvania the first territorial governor Ihe 
territorial boiindaries extended to the Missouri n\er, including a 
greater part of the present North and South Dakota The first 
territorial legislature inct at St Paul on the 3rd of September 
following By the Federal lensiis of 1850 the territory had a 
population of 6077, most of whom lived east of the Mississippi, 
or along the Red River in the extreme north-west 1 wo treaties 
negotiated with the Sioux by Luke Lea, commissioner, and 
Gi^vernor Alexander Ramsey in 1851 opened to settlement the 
git iter part of the land within the teriitory west of the Missis 
sipjit, and such an unparalleled rush to the new lands took 
pLue that a census taken m 1857 showed a population of 
150 037 In July 1857 X convention diostn to form a state 
constitution was found on assembling to be so evenly divided 
between the Republic an ind Democratic parties that organization 
was impossible, and the members proceeded to their work in two 
>e pirate bodies By means of conference committees, however, 
identical constitutions were formed, which in the following 
October wer^ adopted by an almost uninimous popul ir vote 
Ihe state was admitted to the Union with its present boundaries 
on the 12th of May 1858, and the federal census of i860 showed 
that the population had increased to 172,023, despite the fact 
thit the fininci il panic of 1857 had severely checked the state's 
growth Minnesota furnished moic than 25,000 troops for the 
federal iirnics dining the Civil War Put even more pressing 
thin the call of the nation was the need of defending her own 
homes against the uprisings of the Indians within her borders 
Ihe settlements bordering on the Indian reservations had ex- 
perienced more or less trouble with the Sioux for several years, 
the most serious outbrcik having occurred in March 1857, when 
Jnk-pa-du-ta led his band to massacre the settlers at Spirit T akc 
riie absence of a large proportion of the able liodicd young 
settlers in the northern armies was taken advantage of by the 
Indians, and in the summer of 1862 there was delay in paying 
them their yearly allowance Suddenly towards the end of 
August, as if by previous understanding (although nothing of the 
sort wa*> ever proved), small bands of Sioux scattered along the 
frontier for 200 m and began a systematic massac le of the white 
settlers Beginning with the first outbreak at Acton, Meeker 
county (Aug 17), the attacks continued with increasing fury 
(nearly tooo whites losing their lives) until the 23rd of Septembei, 
when hastily raised volunteer forces under ( olonel H H Sibley 
decisively defeated I ittlc Crow, the principal leader of the Kapo- 
sia band, at Wood Dake Three d lys later more than 2000 of 
the Indians were suriounded and captured, Little Crow with a 
few of his companions alone escaping beyond the Missouri A 
military commission tried 425 of the captives for murder and 
rape, of whom 321 were found guilty and 303 were condemned 
to death Of these 38 were hanged at Mankito on the 26th of 
December 1862 Little Crow anci his followers kept up desultory 
raids from the Dakota country, during one of whic h in July 1863 
he Ibst his life Expeditions of Sibley in 1863, and Cxeneral 
Alfred Sully (1821-1879) m 1864, eventually drove the hostile 
Indians beyond the Missouri and terminated the war, which in 
two years had cost upwards of \ thousand lives of settlers and 
volunteers The opening of the Chippewa lands in the north- 
west and the coming of peace marked the beginning of a new 
period of rapid growth, the Federal census of 1870 showing a 
population of 439,706, or a gam of 758 % in five years During 
the same half-decade railway construction, which had begun 
with the opening of the railway between St Paul and Minneapolis 
in 1862, reached a total of more than 1000 m Lor a period of 
five years after the financ lal panic of 1873 fhe growth was com- 
paratively slow but m the succeeding two years the recuper- j 
ation was rapid During the decade 1880-1890, more than i 
2300 m of railway were completed and put m operation In 
September 1894 disastrous forest fires, starting in the neighbour- 
hood of Hinckley in Pine county, destroyed that village and 
several neighbouring towns, causing the death of 418 people, 
rendering 2200 others homeless, and devastating about 350 sq m 
of forest land, entailing a loss of more than $r, 000,000 The 


state furnished four regiments (a total of 5313 officers and men) 
to the volunteer armv during the Spanish- American Wag (1898) 
the service of the 13th Regiment for more thin a year in the 
Philippines being particularly notable In October tBpS there 
was an uprising of the Pillager band of Chippewa Indians at 
I^eeh Lake, which was cjuelled bv the prompt action of federal 
troops Since the first state election, which was carried by the 
Democ ratic party, the state has been generally strongly Kepubli- 
can in politics, but the Republican candidate for governor was 
defeated in 1898 b> a “fusion" of Democrats and Populists, 
and in 1904, 1906 and 1908 a Democratic governor, John Albert 
Johnson, was elected, very largely beeause of his personal 
popularity 

Cjoveknors of Minnesota 


Alc*x indci Ramsey 
Wilhs AinoUl Cronnaii 
Samuel Mtdary 


fcnitonal 


W hiK 
Dmiociat 


1849-1853 

1853-1857 

i857-i858 


Henry H istin^^s Sibley 
Alexandct Ramsey 
Henry A Swift 
Stephen Miller 
William RO;<eison Mai shall 
Hoiacc Austin 
Cushman Kclloj^^^ Divis 
john Sargent IVllsbury 
1 ucius bairchild Hubbard 
Andrew Ryan McGill 
William Rush Merriam 
Knute Nelson 
David Maiston Clough 
John Lind 
bamuel K Van Sant 
John Albert Johnson 
Adolph Olson Lberhart 


State 

Democrat 1858 1800 

Republican 1800 186^ 

i8t>i 1864 
18(14 i80(> 
1 800-' 1871) 
1870 1874 
187^ iSyi) 
„ i 87 C>--i 882 

1882-1887 
, 1887-1889 

1889 i8q^ 
1803-1805 
i 8 o 5 *i 8 o<j 

Dc mocrat Populist i8gg 1901 
Republican igoi-^-igos 

Democrat (died in office) 1905 1909 
Republican 1909 
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soia by John 1 letcher Williims in the Collecltons of the Minnesota 
Historical Society, vol 111 (St Paul 1880) Consult also Materials 
for tht Future Ihstorv of Minnesota published by the State Historical 
Society (St Paul 185CJ) and Isaac S BratUey s bibhography of North- 
western institutional histciry in the Proceedings of the Wisconsin 
State Historical Society ^Maxiison Wis 1890) Of the many 
interesting ind valuable nvri itives and descriptions of Minnesota 
in the early davs those especially worthy of mention are Beltrami s 
La Dicouverte des sources des Mississippi et de la Hiviitt Sanglante 
(New Oilcans 182 p and the same author s A Pilgrimage tn Europe 
and dmertca^ leading to the Discovery of tht Sources of the Mississippi 
and Bloody Rivers (2 vols London 1828), William H Keating 
Narrative of an Expedition to the Sources of the St Peter (Minnesota) 
Rivtr Lake Winntpeek Laki of the Woods ts>c tn jSjj (2 vols 
London 1B25), an iceount of the explorations of Major Long, Henrv 
R Schoolcraft, Narrative of an h xbedition through the Upper Missis- 
sippi to Itasca Lake in /S,^ (New York, 1834), G W Feather 
stonh High A Canoe Voyagt up the Minnay Sotur (2 vols , London 
1847), Laurence Oliphant, Minnesota and the Far West (Edinburgh 
1855) , and Frederik i Bremer, J he Homes of the New World Impres- 
sions of dmerica (2 vols , New York, 18O4) for the temtonal 
period consult also L S Seymour, Sketches of Minnesota, the New 
England of ihe West (New York, 1850), J Wesley Bond, Minnesota 
and its Resources (New York, 1853) C A Andrews, Minnesota and 
Daootah < Washington, 1857) , and L riindrcau The History of 
Minnesota and Falts of the Frontier (St Paul, 1901) The Collections 
of the Minnesota State Historical Society contain much valuable 
material on the history of the state, notably I D NeilTs " French 
Voyageurs to Minnesota during the Seveuttenth Century ’ (1872) 

E D Neills Farly French Torts (1889), 1 F Morans How 
Minnesota became a Stale {1898), H L, Moss s I^st Day» of 
Wisconsin Terntoiy and I irly Days of Minnesota Territory “ (1898) 

C r FlandreauN Remmisct nces of Minnesota during the Territorial 
Period^ (1901; C D Gilfillan's Early Political History of Minne- 
sota (1901) and James H Bakers ‘Lives of the Governors of 
Mmnesjta (1908) For the Sioux upnsing consult Isaac V D 
Heard History of the Sioux War and the Massacits of 1862 and 186^ 
(New York 1864) , Charles S Bryant and Abel B Murch, A History 
of the Great Massacre by the Swux Indians tn Minnesota (Cincinnati, 
1864), and S R Toot, Ihe Sioux Indi m War, \ti Iowa Htstofi cal 
Record, vols x and xi (1894-1895) Consult also Minnesota in the 
C ivil and Indian Tt ars, /86/--r86j (2 vols St Paul, 1890 1893) The 
best general account of the state's history is W W Tolw^ell s 
Minnesota, the North Star State (Boston 1908), in the American 
Commonwealth Senes ' HI) Neill s Concise History of Minnesota 
(Minneapolis, 1887) , and T H Kirk s Illustrated History of Minnesota 
(St Paul 1887) msy also be consulted For an account of the ad- 
ministration consult Frank t MeVey, The Government of Minnesota 
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(New York, 1901), Sanford Nilcs, story and Ctvtl Government of 
Minnesota (Clucago, 1897), and the Legislative Manual ^ published 
biennially by the state at St Paul 

MINNOW {Leuascus phoxtnus), the smallest British fish of the 
Cypnnoid family, readily distinguished by its very minute scales 
The ordinary name is derived from the common Indo-European 
word for “ little ’ (cf Lat minor), and “ minnow is popularly 
identified with any tiny fish, in America it is given to small forms 
of the Gatnbmia and Nolropts genera, &c Ihe British minnow 
abounds in lakes, rivers and brooks, swimming in sdiools, and 
shifting Its ground in search of food, in the shape of every kind 
of animal and vegetable substance It ranges from Scandinavia 
to south Europe, and from Irclind to north-east Asia, attaining 
an elevation of nearly 8000 ft in the Alps Its size varies from 
between 2 and 3 in to a^^ much as 4 or 5 in The minnow 
is commonly used by anglers for bait, and is useful in ponds as 
food for trout, perch or pike 

MINO DI GIOVANNI (1431-1484), called Da Fiesotf, Italian 
sculptor, was born at Poppi m the Casentmo He had property 
at Fiesole Vasarfs account of him is very inaccurate Mino 
was a friend and fellow-worker with Desideno da Scttignano and 
Matteo Cl VI tale, all three being about the same age Mino’s 
sculpture is remarkable for its finish and delu acy of details, as 
well as for its spirituality and strong deyotional feeling Of 
Mino’s earlier works, the finest are m the duomo of Piesole, the 
altarpiece and tomb of Bishop Salutati, executed before 1466 
In the Badia of Idorcnct are an altarpiece and the tombs of 
Bernardo Giugni (1466) ind the Margrave Hugo (1481), all 
sculptured in white marble, with life-sized recumbent effigies 
and attendant angels The pulpit in Prato C athedral, in which 
he collaborated with Antonio Rossellino, finished in 1473, is very 
delicately sculptured with bas-reliefs of great minuteness, but 
somewhat weakly designed Soon after the ( ompletion of this 
work Mino went to Rome, where he executed the tomb of Pope 
Paul II (now in the crypt of St Peter’s), the tomb of I^rancesco 
Tornabuom in S Maria sojirx Minerva, and a beautiful littk 
marble tabernac le for the holv oils in S Man i in Trastevcrc 
There can be little doubt that he was Uso the sculptor of several 
monuments m S Maria del Popolo, especiall> those of Bishop 
Gomiel and Archbishop RiKia (1482), and the marble rcredos 
given by Pope Alexander VI Some of Mino’s portrait busts and 
profile bas-reliefs art prcsirvcd in the Birgello at Florence, the\ 
are full of life and expression, though without the extreme 
realism of Verrocchio ind other s( ulpturs of his time 

bee Vasan, Milantsi cd (1878 1882), Perkins sitahan Sculptors 
Winckelminn and D Agincourt, Stona della scultura (1813) Hans 
Semper, Architekien der Renaissance (Dresden, 1880), WilhUm Bode, 
Dte ttahentsche Plastih (Berlin, 1893) 

MINORy ROBERT CRANNELL (1839-1904), American artist, 
was born in New York city on the 30th of ^pnl 1839, re- 
ceived his art training in Pans under Diaz, and in Antwerp under 
Joseph Van Luppen His paintings are characteristic of the 
Barbizon school, and he was partu ularly happy in his sunset and 
twilight efieets, but it was only withm a few years of his death 
that he began to have a vogue among collectors In 1897 he 
was elected a member of the National Academy of Design, New 
York After 1900 he lived at Waterford, Connecticut, where he 
died on the ath of August 1904 

MINOR (Lat for smaller, lesser), a word used both as an 
adjective and as a substantive for that which is less than or 
inferior to another, and often correlatively opposed to that to 
which major ** is applied in the same connotation Among the 
numerous special uses of the word the following may be 
mentioned Minor Friars,” sometimes known as “ Minorites,” 
/ e the^j^ame (fratres minores, lesser brothers) given by 
St order he founded (see Franciscans), minor 

caMilJ^lB^lergymen attached to a cathedral or collegiate 
and sing the daily service In some 
ca^ipfius’ triey are known as ^'vicars choral”, they are not 
members of the chapter (For the distinction between 
holy and minor orders m Christian hierarchy sec Orders ) 
The name ** Minor Prophets ” is used collectively of the twelve 


prophetical books of the Old Testament from Hosea to Malachi 
inclusive (L or the distinction in music between major and minor 
intervals, and for other applications of the cc^rrelative term, see 
Music and Harmony ) In the categorical syllogism (qv) in 
logic, the minor term is that term whi( h foims the subject of the 
conclusion, the minor premiss is that which contains the minor 
term In law, a “ minor ” is a person under legal age (see 
Infant) 

In mathematics, the “ minor of a determinant ” is the deter- 
minant formed by erasing an equal number of the rows and 
columns of the original determinant If one column and row be 
erased there is formed the first minor, if two rows and columns 
the second minor, and so on The minor axis of a central conic 
section IS the shorter of the two principal <<xes, it may also be 
regarded as the line joining the two imaginary foci In astro- 
nomy, the term minor planets is given to the members of the 
solar system which have their orbits between those of Mars and 
Jupiter (see Planets, Minor) 

MINORCA (Menorca), the second m size of the group of Spanish 
islands m the Mediterranean Sea, know n as the Balearic Islands 
{gv),2’]m ENE of Majorca Pop (icjoo), 371,512, area, 
260 sq m I he coast is deeply indented, cspec lally on the north, 
with numerous creeks and bays- that of Port Mahon (17,144) 
being one of the finest in the Mediterranean, if not the best of 
them all, according to the populai rhyme — 

“ Junio, Julio, Ago'-to \ pucilo Mihon 
Los incjores puertos ckl Mcclittrianco son ” — 

‘‘ June, July, August and Port Mahon arc the best harbours of 
the Mediterranean’ (see Port M^hon) Ihc ports Addaya, 
Fornellc, Ciudadela and Nitja may also be mentioned The 
surfac e of the island is uneven, flat in the south ind rising 11 regu- 
larly towards the centre, where the mountain El Toro— probabl\ 
so called from the Arabic tor, a height, though the natives have a 
lege nd of a ioro or bull — has an altitude of 1207 ft The climate 
IS not so equable as that of Majorca, and the island is exposed in 
autumn and winter to the violenc e of the north winds Its soil 
IS of very unequal quality, that of the higher districts being light, 
fine anci fertile, and producing regular harvests without much 
labour, while that of the plains is c h dky, sc inty, and unfit for 
f)asture or the plough Sonic of the valleys have a good alluvi d 
soil , and where the hills have been terraced they are cultivated 
to the summit The wheat and barley raised m the island art 
sometimes sufficient for home consumption, there is rarelv a 
surplus The lledysarum coronanum , or zulla, as it is called 
by the Spaniards, is largely cultivated for fodder Wine, oil, 
potatoes, hemp and flax arc pre^dueed in model ate quantities, 
fruit of all kinds, including melons, pomegranates, figs and 
almonds, is abundant Ihe caper plant is common throughout 
the island, growing on ruined walls Horned cattle, sheep and 
goats are reared, and small game abound Stone of various 
kinds lb plentiful In the district of Mcrcadal and in Mount 
Santa Agueda are found fine marbles and porphyries, lime and 
slate are also abundant Lead, copper and iron might be worked 
were it not for the scarcity of fuel There arc manufactures of 
the wool, hemp and flax of the island, and formerly there was a 
good deal of boat-building, but agriculture is the chief industry 
An excellent road, constructed in 1713-1715 by Brigadier- 
General Richard Kane, to whose memory a monument was 
erected at the first milestone, runs through the island from 
south-east to north-west, and connects Port Mahon with 
Ciudadela Ciudadela (8611), which was the capital of the 
island till Port Mahon was raised to that position by the 
English, still possesses consiclerabl remains of its former 
important e 

MINOS, a semi-legendary king of Crete, son of Zeus and 
F uropa By his wife, Pasiphae, ne was the father of Ariadne, 
Deucalion, Phaedra and others He reigned over Crete and the 
islands of the Aegean th 7 ee generations before the Trojan War 
He lived at Cnossus for periods of nine years, at the end of which 
he retired mto a sacred cave, where he received instruction from 
Zeus m the legislation which he gave to the island He was the 
author of the Cretan constitution and the founder of its naval 
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supremacy (Herodotus in 122, Ihucydides 1 4) In Attic 
tradition and on the Athenian stage Minos is a cruel tyrant, the 
heartless exactor of the tribute of Athenian youths to feed the 
Minotaur {qv) It seems possible that tribute children ^^ere 
actually exacted to take part in the gruesome shows of the 
Minoan bull-rings, of which we now have more than one 
illustration (see Crete Xrchacology) To reconcile the contra- 
dictory aspects of his character, two kings of the name of 
Minos were assumed by later poets and mythologists Since 
Phoenician intercourse was in later times supposed to have 
played an important part in the development of Crete, Minos is 
sometimes called a Phoenician 1 here is no doubt that there 
IS a ( onsiderable historical element in the legend, recent dis- 
coveries in Crete {qv) prove the existence of a civilization 
such as the legcncls imply, and render it probable that not 
only Athens, but Mycenae itself, was once subject to the kings 
of Cnossus, of wnom Minos was greatest In view of the 
splendour and wide influence of Minoan Crete, the age gencrallv 
known as “ Mycenaean has been given the name of “ Minoan 
by Dr Arthur Evans as more properly descriptive (see Creie) 
Minos himself is said to have died at Camicus in Sicily, 
whither he had gone in pursuit of Daedalus, who had given 
Ariadne the due by which she guided Theseus through the 
labyrinth He was killed by the daughter of Cocalus, king of 
\grigentum, who poured boiling water over him in the bath 
(Diod Si( iv 79) Subsequently his remains wTre sent back 
to the Cretans, who placed them in x sarcophagus, on which 
was inscribed “ ihe tomb of Minis, the son of Zeus ’ Iht 
earlier legend knows Mino'* as a beneficent ruler, Icgisl itor, and 
suppressor of piracy (Ihucvdidcs 1 4) His constitution was 
saicl to have lormccl the bisis of tint of L>ciugns (Pausmiis 
111 2,4) In accoi dance with this, after his death he b came 
judge of the shades in the undei -world (Dc/viS^y, i\ sh8), latei 
he wis associated with Aeacus and Rhidamanthiu 

The solar explanation of Minos as the sun-god his been 
thrown into the background by the recent discoveries In any 
( asc a divine origin would naturallv be cl limed for him as a 
priest-king, ind i duinc itmosplure hangs about him Ihe 
name of his wife, Pasqih le ( ‘ the ill shin ng ^ ), is an epithet 
of the moon-goddess The name Minos seems to be philo- 
logically the equivalent of Min) is, the royal ancestor of the 
Miny ms of Onhomenus, and his daughter Ariadne (“the ex- 
ceeding holy”) IS a double of the nitive nature-goddess 
(See ( REiE Auhaeoloqy ) 

On Cretan renns Minos is Kpuscntccl as bearded, wearing a 
diadem, cuily haired, haughty and dignihed like the tradition il 
poi traits ol his reputed falhei, /eus On painted vases and sarco- 
phagus b IS ulicfs ht frequently occuis with Ac icus and Rhadaman 
thus as jndgt. of the under world and in connexion with the Minotain 
and Theseus 

MINOT, LAURENCE (fl 13^3-1352) English poet, the author 
of eleven battle songs, fiist published bv Joseph Rilson in 1793 
as Poems on Interesting Events in the reign of King Edward III 
They had l)ecn discoNcicd by Thomas Tyrwhitt in a MS 
(Cotton Galba, F TX , J 3 rilish Museum) which bore on the fly- 
leaf the misl( iding inscription “ Chaucer, Exemplar emendate 
senptum It dates from the beginning of the 15th century 
The authorship of Laurence Minot s eleven songs is fixed by 
the opening of the fifth “ Minot with mowth had menid to 
make,” and in VII 20, “Now Laurence Minot will begin ’ 
The poems were evidently written contemporaneously with the 
events they describe The first celebrates the English tnumph 
at Halidon Hill (1333), and the last the capture of Guines (i 332) 
The writer is animated by an ardent personal admiration for 
Edward HI and a savage jov m the triumphs of the English over 
their enemies The technical difficulty of his metres and the 
comparatively even quality of the work led to the inference that 
Minot had written other songs, but none have come to light 
Nothing whatever is known of his life, but the minuteness of his 
information suggests that he ac companied Edward on some of his 
campaigns Though his name proves him to have l3cen of Norman 
birth, he writes vigorous and idiomatic English of the northern 
dialect with some admixture of midland forms His poems are 


iiistint t with a fierce national feeling, whu h has been accepted 
as an index of the union of interests between the Norman ind 
English elements arising out of common dingers and common 
suc( csses 

there aie excellent edition^ ol Minot poems by Wilhtlm SchoIK 
{QuelUn und I or^chungeiiy vol In biM burg, 16^4), with notes on 
etymology and metre, and by Mi j Hall (Clarendon Press and cd 
ihgy) Mr Hall is inclined to include as his work the Hymn to 
Jesus Christ and the Virgin ' {Reli^iou^ Pieces, b \rly Lnglish Itxt 
Society No 26, p 70), on the gro inds ot iinil nity of style md 
Ungnage Sec also T Wii^ht, Politic a’ Poems and ^ongs (RolK 
Senes, 1839) 

MINOTAUR (Gr MtrciiTai'pos, fiom and rafpo?, 

bull), in Greek mythology, a fabulous (rctm monster with the 
body of i man and the head of a bull It was supposed to be 
the offspring of Pasiphae, the wife of Minos, and a snow-white 
bull, sent to Minos by Poseidon for sacrifice Minos, instead 
of sacrificing it, spared its life, and Poseidon, as a punishment, 
inspired Pasiphae with an unnatural passion for it 1 he itk tnster 
which was born was shut up m the Labyrinth (qv) Now it 
happened that Androgeus, son of Mmos, had been killed by the 
\lhenians, who were jealous eff the victories he had won at the 
Panathenaic lestival To avenge the death of his son, Mmos 
demanded that seven Atlun’ in > ouths ind sc\ en maidens should 
be sent every ninth >ear to be dcvouied liy the Minot uir 
When the third sacrifice came round Ihescus volunteered to go 
and with the help of Ariadne (q v) slew the Minotaur (Pin tare h 
Lheseusj iS-u), Diocl Sic 1 16, iv 6 t , Apolloclorus 111 i 13) 
Some modern mythologists regard the Minot lur as i solai 
personification nd a Greek adaptation of the Baal Moloch of the 
Phoenicians Ihe sUying of the Minotaur by Theseus m that 
c ist indicates the abolition of such sacrifice by the advance ot 
Greek c ivilization 

According to \ H Cook Mmos and Mmot uir arc only (liluuul 
forms ot the b imc jxisoni^c, rLprcscnlmg tht sun god /tiis of the 
( ret ins, who represented tin snii as a bull lie and J (r 1 ra/tr 
both expl im Pasiphae s monstrous union as a sicrcd ccicmony 
[Uphs it which the queen ol t nossiis was wedded to 1 

bull formed god just as the wih of the &pxa>u ftcccrtKftfs in Mhens 
w IS wedded to iJionvsus P Potticr, who docs not dispute the 
In toiical person ility ol Minss, in vuw of the stoiy of Phalins (q ) 
considers it probiblc that in Crete fxehere i bull cult may ha\c 
existed by the sick ol th it of the double ixc) victims were tortuud 
by being shut ii]) m the belly of i led hot brazen bull The stoic 
of lalo>, the Cictan man of brass, who he iteel himself red heit and 
elisfied sliangti'> in his embrace is soon is they laneleel em tin 
1 land IS piobibh oe imilar oricui ihe contest between Ihcscu 
and the Minotaur wis freejueiitly rcjuescnted in (Treek 11 1 \ 

Cnossian didrachm exhibits on one siele the labyrinth, on the othe i 
the Minotaur suiioiindeel by a seinieircle of small bills preibabh 
intended for stars it I't to be noted that one of the memsUr's n nius 
was Aster uis 

Sec A Conze, ! ht^ius laid Minotaino^ (1S78) L Slcphani, Dt i 
hampt zwischen I he sens mid Mtnotaiiros (1842) with plates and 
history of the legenel L Prclkr Criiechischc Mythologte, Heltng 
in Roselurs Lexicon dtr Mythvlogtc h Durrbieh m Darcmbcig 
and Saglio s Dutionnanc des antiquitcs \ B Cook in Classical 
Renew, xvii 4T0 J ( Frazer, 1 ccilv History of the htne^hip 
(1905) h Potticr in Ln FcvMtf (I eb ie)02^ the stoiy is told 

m Kingsley’s Iftrus 

MINSK, a go\einmcnt of westcin Russia, bounded by the 
governments of Vilna, Vitebsk Mogiley and Chernigov on the 
N and E , and by Kiev, Volhynia and (irodno on the S and W 
It has an area of 35,283 sq m The surface is undulating and 
hilly in the north-west, where a narrow plateau and a range of 
hills (800 1000 ft ) of tertiarv formation separate the basin of 
the Niemen, which flows into the Baltic, from that of the Dniepc r, 
which sends its waters into the Blac k Sea The remainder of the 
government is flat, 450 to 630 ft above sea-level, and covered 
with sands and clav s of the glacial and post-glacial periods Two 
broad shallow depressions, drained by the Berezina and the 
Pnpet, cross the government from north to south and from west 
to east, and these, as well as the triangular space between them 
are occupied by immense marshes (often as much as 200 to 600 
sq m each), ponds and small lakes, peat-bogs and moving sands 
interminglcci with dense forests This country and espccialK 
Its south-western part, is usually known under the name of 
Polycsie (“ The Woods ”) Altogether, marshes and me ors 
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take up 22 % and marshy forests no less than 4oi % of the entire 
area of the province It is onl> in the north-west that the forests 
consist of full-grown trees, those which grow on the marshy 
ground arc small, stunted pine, birch and aspen Ihe climate 
of the Polyesie is exticmely unhealthy , malarias and an endemic 
disease of the \mx\x {plica Polonica)’xxc the plagues of these tracts 
Communication is very difficult ihe railway from Poland to 
Moscow has tiktn advantage of the plateau above mentioned, 
but still It has to cross the broad marshy depression of the 
Berezina A suec essful attempt was made to drain the marshes 
of the Pol>esie by a system of canals, and moic than 4,500,000 
acres h ive thus be c n rendered sin table for pasture and agriculture 
Iwo tributaries of the Dnieper— the Bcre/ina and the Pnpet — 
both navigable, with numberless subtributancs, many also 
navigable, are the natural outlets for the marshes Ihc Dnieper 
flows along its south-eastern border for 160 m and the Nicmen 
on the north-western foi 130 m The atiJuents of the 
Baltic, the Dvina and the Vistula, are conne<ted by canals 
with tributaries of the Dnieper Ihe estimated population 
in 1906 was 2,581,400 ihe peasants constitute 65^0 ^he 
population who are mostly White Russians (71 %), there arc 
also Poles (12%), Jews (16%), little Russians and (ireat 
Russians About 70,000 are considered to be Lithuanians, 
there are also 4500 latars and 2000 C/crmans 

Ihe principal occupation of the inhabitants is af^rkulturc, which 
IS very unpiocluctive in the lowlands m tiie I’olycsic the peasants 
rarely hive pure bieid to eat Only 23 5 % of the area is under 
crops Cattk breeding is vtry iinperleetly developed Hunting 
and bee keeping aie sources of income in the l‘ol>esic, and hshing 
^ives occupation to about 20 000 persons (Tardcning is carried 
oil in some parts Ihe chief source of income for the inhibitants 
of the lowlands is tlie tiinbei trade 1 inibei is fiovled down the 
rivers, ind tar, pitch, various pioducls of bark, potash, ehaicoal 
and tn ibcr ware (wooden dishes, cS.e ) ire inanuf leturcd m the 
village to a great extent and ship building is earned on along 
the Dnieper, Pnpet and Nieinen Shipping is also an important 
source of income Ihe industiial arts are almost entirely unde 
veloped but then are several distillenes Hour mills siw mills and 
tanneries, and woollen stulfs, candles, tobacco, matchi s and sugar 
aie manufactured ihe great highway horn Warsaw to Moscow 
crosses the government in the south, iiul its passage through the 
Berezina is protected by the first cl iss fortress of Bobruisk The 
government is divided into nine districts, of which the chiet towns 
and populations m 1897 arc Minsk, capitil of the government {q v), 
Bobruisk (55,177), Igumeh (457^), Mozyr (10, 7(12), Novogrudok 
(7700), Pinsk (27,958), Kycchitsa (10,681) and bliitsk (14,180) 

This region was oiiginall) inhabited by Slavs lhat poition of 
It which was oc( upied by the Krivu hi bee ime part of the Polotsk 
principality, and so of White Russia, the other portion ok upied 
by the Dregovuhi and Drevlvans, became pirt of Bla(k Russia, 
whilst the south-western poition was ociupicd by \atv}dgs or 
Lithuanians During the 12th, 13111 and 14th centuries it was 
divided among several principalities, which were successively 
incorporated with Lithuania, and later annexed to Poland 
Russia took possession of this country in 1793 In 1812 it was 
invaded by the army of Napoleon 1 Archaeological finds of 
great value, dating from the Neolithu and subsequent ages, 
have lately been made (P A K , J T Bi^) 

MINSK, a town of Russia, capital of the government of the 
same name, on the Svisloeh, a tributary of the Berezina, at the 
intersection of the Moscow-Warsaw and Libau-Kharkov rail- 
ways, 430 m by rail W from Moscow It had, in 1897,91,494 
inhabitants, of whom one-third were Jews of the poorest class, 
the others were White Russians, Poles and Tatars Amongst 
Its public buildings is a cathedral, built in 1611 Minsk is the 
headquarters of the IVth Armv Corps and the see of a bishop of 
the Orthodox Clreek Church, and from 1798 to 1S53 it was a see 
of the Roman C atholic ( hurch The manufac tures are few and 
insignificant Since the introduction of railways the com- 
mercial importance of the plate, which formerly was slight, 
has begun to increase 

Minsk IS mentioned in Russian annals in the nth century 
under the name of Myen’sk, or Menesk In 1066 and 1096 it was 
devastated, first bv Izyazlav and afterwards by Vladimir, pruice 
<6f Kiev It changed rulers manv times until the X3th century, 
'when it became a Lithuanian fief In the 15th century it was 


part of Poland, but as late as 1505 it was ravaged by Tatars, and 
m 1508 by Russians In the i8th century it was taken several 
times by Swedes and Russians Russia annexed it in 1793 
Napoleon I took it in 1812 

MINSTER, two towns of Kent, England 

1 Mins lER-iN- Tuan ri, in the Isle of Thanet parliamentary 
division, lies on the southern slope of the isle, above the 
Minster marshes, in the low, flat valley of the river Stour, 4 m 
west of Ramsgate, on the South-Eastern & Chatham railway 
Pop (1901), 2338 Its church, dedicated to St Mary, is 
cruciform, with a western tower, the nave a fine example of 
Norman work, the transepts and chancel a beautiful Early 
Tnglish addition Ihe carved choir-stalls arc a notable 
feature The ( hurch belonged to a nunnerv, founded at the 
close of the 7th century Ihe abbey, a residence close to the 
churc h, me orporates portions of the anc lent buildings Fruit- 
growing IS laigely earned on in the neighbourhood 

2 MiNbiKR-iN-SiiKPPkY, m the north-eastern parhamentary 
division, lies in the isle of Sheppey, near the noith coast Pop 
(1901), 1306 It IS served by the Sheppey light railway from 
Shcerness, 2 m west The village has in modern times become 
a seaside resort It has a fine ( hurch, dedicated to St Mary and 
St Sexburga, originall) attached to a convent of the 7th century, 
founded b> Sexburga, widow of Erconberlit, king of Kc nt The 
building is It stands is only a portion of the conventual church 
founded in the early part of the 12th century by William de 
Corbciiil, archbishop of Canterbury, it retains also traces of 
pre Norman work It contains some interesting early monu- 
ments Ihe abbe> gatehouse remains, and other fragments 
may be traced There are oyster beds in the neighbouring 
shallow sea 

MINSTER (from Lat inonaUerium^ cf German Mwws/ez), the 
(hurch of a monastery, or one to which a monastery has been 
attached In the loth century the name was applied to the 
churches of outlying parishes, and is now given to some of the 
English cathedrals, such as York, Lincoln, Ripon and Southwell, 
an(l to large churches or abbeys, like those of Sherborne, Wim- 
bornc or Westminster 

MINSTREL Ihe word “minstrel,’’ which is a derivative 
from the 1 atm mimster, a servant, through the diminutives 
imnntellus, 7 mniUrallus (Fr menestrd), only acquired its special 
sense of household entertainer late m the 13th century It 
was the equivalent of the Low Ltitm joculator ^ (Prov joglar, 
Fr 'jongleur, Mid Fng jogclour), and had an ccjually wide 
sigmficance 

The minstrel of medieval Fngland had his forerunners in the 
Tcutonu scop (0 H G scopf or scof, a shaper or maker), and to a 
limited extent in the mtmus of the later Roman empire The 
earliest record of the leutonu uop is found in the Anglo-Saxon 
poem of Wtdsiih, which in an earlier form probably dates back 
before the English conquest Widsith, the far-traveller, belonged 
to a tribe which was neighbour to the Angles, and was sent on a 
mission to the Ostrogoth Eomianric (llermanric or Ermanaric, 
d 375), from whom he received a collar of beaten gold. He 
wandered from plac e to place singing or tc Ihng stories in the mead- 
hall, ajid saw many nations, from the Piets and Scots in the west 
to the Modes and Persians in the east lunalJv he received a 
gift of land in his native country 1 he Complaint of Deor and 
Beowulf give further proof that the Teutonic scop held an honour- 
able position, which was shaken by the advent of Christianity 
The scop and the gleeman (the terms appear to have been pracU- 
cally synonymous) shared in the general condemnation passed by 
the Church on the dancers, jugglers, bear-leaders and tumblers 
Saxo Grammaticus {Histona danica, bk v ) condemns the Irish 
king Hugleik because he spent all his bounty on mimes and 
jugglers lhat the loftier tradition of the scopas was preserved 
in spite of these mfluences is shown by the tales of Alfred and 
Anlaf disguised as msnstrels With the Normans came the 
joculator or jogleur, who wore gaudy-coloured coats and the flat 

' Used by John of Salisbury {Polvcrahcus, 1 8) as a generic term 
to cover tntfm, saht or sahaves, halatrones, i emiltam, gladtatoras, 
palaestfitae , gtgnadtt, praesHgtatores 
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«?hoes of the T>atm mimes, and had a shaven face and tlose-cnt 
hair Jo^leurs were admitted everywhere, and enjoyed the 
freedom of speech accorded to the professional jester Their 
impunity, however, was not always maintained, for Henrv I 
IS said to have put out the eyes of T u( de la Barre for lampoon- 
ing him A fairly defined class distinction soon arose Ihose 
minstrels who were attached to royal or noble households had 
a status very different from that of the motley entertainers, 
wIk) soon came under the restrictions imposed on vagabonds 
generally A joculator reps, Birdic by name, is mentioned in 
Domesday Book Ihe king’s minstrels formed part of the royal 
household, and were pla( cd under a rex, a fairly common term 
of honour ijn the craft (cf Aden^s li rois) Edward III had 
nineteen minstrels m his pay, me luding three who bore the title 
of waits The large towns had in their pay bodies of waits, 
generally designated in the civic ic counts as hit^tnones A wait 
under Edward III had to “ pipe the w itch ” four times nightly 
between Michaelmas and Shere Tuesday, and three times nightlv 
during the rcmaindc^r of the year In spite of the repeated 
prohibitions of the Church, the matter was compromised in 
practice Even religious houses had their minstrels, and so 
pious a prelate as Robert Grosseteste had his private harper, 
whose chamber adjoined the bishop’s St Thomas Acjuinas 
{Summa theologta) said that theie was no sm in the mmstrer*! 
art if it were kept within the bounds of decency Thomas dc 
(abhim, bishop of Salisbury (d 1313), m a Penitential distin- 
guished three kinds of minstrels {histnones ) — buffoons or tum- 
blers, the wandering scurrae, by whom he probably meant the 
goh irdi (see Goi iakd), and the singers and players of instruments 
In the third cliss he discriminated between the singers of lewd 
songs and those ^ocnlatore^ who took their songs from the deeds 
of princes and the lives of saints The performance^ of these 
joculatores were permissible, and they thernsebes were not to be 
excluded from the consolations of the Church The Parisian 
minstrels were formed into a gild in 1321, and m England a 
(hirtcr of Edward IV (1469) formed the royal minstrels into 
i gild, which minstrels throughout the country wen compelled 
to join if they wished to exercise their trade A new charter I 
was conferred m 1604, when its jurisdiction was limited to the * 
( ity of London and 3 m round it This corporation still exists, 
under the style of the Corporation of the Master, Wardens and 
Commonalty of the Ait or Science of the Musicians of London 

During the best time of minstrelsy — the loth, nth and 12th 
centuries -the minstrel, especially when he composed his own 
songs, was held in high honour He was probably of noble or 
good bourgeois birth, and w is treated by his hosts more or less 
as in ecpial The distinction between the troubadour and the 
jougleur which was established in Provence probably soon 
spread to France ind England In any cise it is probable 
that the poverty which forms the staple topic of the poems of 
Rutebcuf (q v ) was the commonest lot of the minstrel 

Entiles of payments to minstrels occur in the accxiunts of 
corporations and religious houses throughout the i6thcentur\ , 
hut the art of minstrelsy, alrc idy in its decline, was destroyed 
in England by the introcluclion of printing, and the minstrel of 
the entert rnments given to Elizabeth at Kenilwoith was little 
moic th in a survival 

Ihc best account of the subject is to be found in L K Chimbc rs's 
Medieval Stacie (1903), i 23-80 anc! ii 230 266 See also I 
(jauticr in Fpopiet, franeaises (vol 11, 2ncl od 1^92), A SdiulU, 
Das hofiuhe Libcn zur Zeit dev Minnesineer (2nd td , i88g) T Percy, 
Ihhqius oj Lngli’^h Poetry (cd II B WhtiUcy, 187^1) | Ritson, 

indent Lnshsh Metncnl Romances {tHn2) ^ J J ]\[sscr d.nd, Englt^h 
Wayfaring Life in the Middle Ages (4th eel , 1892) 

MINT, botanically Mentha, a genus of labiate plants, com- 
prising about twenty species of perennial herbs, widely distnbuted 
throughout the temperate and sub-tropical portions of the globe, 
but chiefly m the temperate regions of the Old World Tlie 
species have square stems, opposite, aromatic leaves, and a 
stoloniferous creeping rootstock The flowers are arranged m 
axillary clusters (cymes), which either form separate whorls or 
are crowded together into a terminal spike The corolla is 
usually small and of i pale purple or pinkish colour, it has four 


nearly ccjual lobes, and encloses two long and two short stamens 
Nearly three hundred intermediate forms have been named and 
described Many of these varieties are permanent, in con- 
sequence of bting propagated by stolons 
in Britain ten species arc indigenous or naturalized Mentha 
vmdis or spearmint, grows m marshy meadows, and is the species 
commonly used for cuhnarv purposes, it is distinguished by its 
smooth, sessile leaves and lax tapeung flower-spikes It is 
probably a cultivated race of the next species, Mentha sylvestrn, 
or horsemmt, which chiefly differs from the above in its coarsei 
habit and hairy leaves, which are silky beneath, and in its denser 
flower-spikes 1 his plant is supposed to be the mint of Scripture, 

as It IS extensivelv cultivated in the East, it w is one of the bitter 
herbs with which the paschal Iamb w is eaten M rotundxfolta 
resembles the last in size and h ibit, but is distinguished by its 
rounded wrinkled leaves, which are shaggy beneath, and by its 
Janc^eolate bracts Ihc list two species usually grow on damp 
waste ground M aquatica grows in ditches, and is cisilv 
lecognizcd by its rounded flower-spikes and stalked hairy leave* 
M piperita, or peppermint {qv ), has stalked smooth leives and 
an oblong obtuse terminal spike of flowers, it is cultivated lor 
its volatile oil M praien^t^ belongs to a group which have the 
flowcis arranged in axillary whoils and never in terminal spikt 
It otherwise bears some resembhnee to M mrtdts M sattva 
grows by damp roadsides, and M arvensis in cornfields, they aic 
distinguished from M prafensts by ihcir hairy stalked leaves, 
which m M arvensis au all equally large, but in M sattva aie 
much smilUr towards the apex of the stem M Pulegtum, 
(ommonh known as penny roval, more rarely as flt immt, has 
small oval obtuse leaves and flowers in axillary whorls, and is 
remarkable for its creeping habit and peeuliar odour It differs 
from all the mints above describe cl in the throat of the calyx 
being ( loscd w ith hairs It is me t with in damp plai es on gra sy 
commons, and was formerly jiopular for medicinal purposes 

All the genus Mentha abound in a volatile 01), contained in 
resinous dots in the Icivcs and stems The odour of the oil is 
simil ir m several species, but is not distinc live, the same odour 
ore urring in \ me ties of clistinc t species Ihus the peppermint 
flavour IS found in M ptpinla, in M incana, incl m Chinese and 
Japanese varieties of M arvensis Othci forms oi the last- 
named species growing m Cevdon ind ] iva have the fla\ our of the 
common girden mint M virtdis, .ind the odour is found in M 
sylvesins, M 1 otundi foil a ami M canadensis A bergamot scent 
IS met with in a variety of M aquatua and in forms of otiitr 
spcH les Most mints blossom in August 

The mine mint is also applied to plants of other genera, 
Monarda punctata being called horscimnt, Pvenanthemuin 
hntfohitm mountain mint, and Wepefa catarta catmint 

MINT (Lit moneta, Mid hng mynt), a place where coins are 
manufactured with the authority of the state Coins are pieces 
of metil, of weight and composition fixed by kiw, with a 
upon them, also fixed by law, by which they arc identified, tlieir 
value made known and their genuineness certified Ihe oiijin 
of the word “mint ’’ is aserilxd to the manifacture of silver 
com at Rome in 269 Be it the temple of Juno Moneta * This 
goddess became the personification of money, and her name v/as 
applied both to money and to its place of manufacture Met ils 
were used for money at an early stage of civilization, and are 
well suited to the pin pose, owing to their great intrinsic value 
and thoir durability, indestructibility, divisibility and rantv 
rhe best metals for coinage ire gold, silver, platinum, copper, 
tin, nickel, aluminium, zinc , iron, and their allovs , certain iHovs 
of gold, silver, copper and nickel hive the be>t <ombmati(m of 
the required qu.alities 

///y/c?n'(7/ Thee irhest metallic monevdicl not con st 
of coins, but of unininted metal in the form of rings and other 
orn iments or of weapons, which were used for thousands of years 
by the kgvptian, (haldean and Assyrian Empires (see Nunis- 
MATics) According to Herodotus, the first mint was prob blv 
that established bv Gyges m Lydia towards the end of the <Sth 
century bc for the coining of gold silver and electrum, an 
^ Ltnoimant, La Monnaie dans I antiquity 1 82 
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alloy of gold and silver found m a natural state ^ Silver 
w'ls coined in the island of Aegma soon afterwards The art 
ot coining was introduced by the Greeks into Italy and other 
(ountries bordering on the Mediterranean and into Persia and 
India Subsequently the Romans laid the foundations of modern 
minting Coining originated independently in China at a later 
date than m the western world, and spread from China to Japan 
and Korea Coins may be made by casting in moulds or by 
sinking between engraved dies The Romans cast their larger 
copper coins, in day moulds carrying distinctive markings, not 
Ixjcause they knew nothing of striking, but because it was not 
suitable for such large masses of metal Casting is now used only 
In counterfeiters The most ancient coins were cast m bullet- 
shaped or conic al moulds and marked on one side by means of 
i die which was struck with a hammer The “ blank or un- 
i narked piece of metal was placed on a small anvil {ambos), and 
the die was held in position with tongs The reverse or lower 
side of the com received a rectangular mark made by the sharp 
edges of the little anvil Subsequently the anvil was marked 
m various ways, and decorated with letters and figures of beasts, 
and later still the ambos was replaced by a re\erse die The 
spherical blanks soon gave place to lenticular-shaped ones 
I he bhnk was made red-hot ond struck between cold dies 
One blow was usually insufficient, and the method was similar 
to that still used m striking medals in high relief, except that the 
blank is now allowed to cool before being struck With the 
substitution of iron for bronze as the material for dies, about 
\ D 300, the practice of striking the blanks ^vhlle they were hot 
was gradually discarded - In the middle ages bar^ of metal 
were cast and hammered out on an anvil Portions of the 
flattened sheets were then cut out with shears, struck between 
dies and again trimmed with shears A similar method had been 
used in Fgypt under the Ptolemies {c 300 B c ) but had been 
forgotten Square pitccs of metal were also cut from cast bars, 
converted into round disks by hammering and then struck 
between dies In striking, the lower die was fixed into a block 
of wood, and the blank piece of metal laid upon it by hand The 
upper die was then placed on the blank, and kept in position by 
means of a holder round which w^as placed a roll of leaci to protect 
the hand of the operator while heavy blows were struck with a 
hammer An early improvement was the introduction of a tool 
icscmbling a pair of tongs, the two dies being placed one at the 
c xtremity of each leg This avoided the necessity of readjusting 
the dies between blows, and ensured greater accuracy m the 
impression Minting by means of a falling weight (monkey press) 
intervened between the hand hammers and the screw press in 
many places In Birmingham in particular this s) stem became 
highl) developed and was long in use A Olivier introduced 
s( rew presses for striking coins, together with rolls for reducing 
the cast bars and machines for punching-out round disks from 
fi ittened sheets of metal, in Pans in 1553 After being discarded 
in 158^, except for making medals, they were reintroduced by 
] \arin in 1640 and the practice of hammering was forbidden 
in 1645 ® In England the new machinery was tried in London in 
156], but abancloned soon afterwards, it w^as finally adopted in 
1662, although the old pieces continued in circulation until 1696 
\t first the rolls were driven by workmen by means of cranks, 
but later they were worked by horses, muks or water-power 
Steam-power w as applied to them bv Matthew Boulton and Watt 
in Birmingham in 1788, and was adopted by the Royal Mint, 
Ixndon, in 1810 Recently the practice of driving rolls b> 
electricity has been growing, the advantage being that each pair 
of rolls can be driven independently vMthout the intervention of 
(iimbrous shifting Boulton and Watt’s screw press, invented 
in 1788 and used at the Royal Mint until 1881, was worked b) 
atmospheric pressure applied to a piston The piston was in 
e ommijMcation with a vacuum vessel from which the air had been 
tljMiKbv steam power 

jHM Jf*f$r%ttsk Mints — In Britain there are evidences of 

^ Op^^t I 136 , Herodotus 1 94 

‘ r Dumas / Emission des monnates dicimales de Ironze, p 14 
* Ibid p 19 


the existence of mints before the arrival of the Romans The 
Romans at first imported their coins, and no Roman mints were 
established until about the end of the 3rd century, when coins 
were being struck at London and Colchester ^ In Anglo-Saxon 
times Athelstan appears to have been the first monarch who 
enacted regulations for the mints ® He promulgated laws about 
the year 928, appointing a large number of “ money ers or 

“ mynteres,” London being assigned eight, Canterbury seven, 
other important towns various numbers, and all smaller troughs 
one moneyer each The necessity for so many mints lay in 
the imperfect means of communication At an early period, 
probably about A D 1000, the dies were made in London and 
issued to the other mints The moneyers, who were elected by 
the burgesses, were responsible for the manufacture of the coin, 
and according to Madox were liable at the time of Henry TI to 
be summoned to Westminster to take part in the trials of the 
pyx ^ If there was any deficiency in the weight of the fineness 
of the com the moneyers were punished as traitors Ihese 
moneyers appear to have been abolished about ti8o,^ when 
officers were appointed to supervise the coinage on behalf of the 
king, and the name “ moneyer ” was applied to contractors who 
manufactured the com under supermtendenec and were not 
responsible to the king for its weight and fineness The moneyers 
continued to manufacture the coin of the realm until the year 
1850, when the work was entrusted to civil servants In the 
reign of Henry III the principal officers of the Mint were the 
master, who manufactured the coin undci a contract, the warden 
or paymaster, who acted on behalf of the ( rown , the assay master 
(also a king’s officer), who was responsible for the fineness of the 
com, the euneator or superintc ndent of the engravers of the dies, 
and the moneyer One of the most importcuit duties of the 
warden was the collection from the contractor of the seigniorage 
which was claimed by the sovereign by virtue of his prerogative 
as a source of revenue to the Crown In 1718 Sir Isaac Newlon 
was made master of the Mint, and in that capacity as contractor 
for the coinage he amassed a considerable forture ^ As the work 
of the Mint became more extensive and more complicated other 
officers were added and their duties were varied from time to 
time The present administration of the English Mint is based 
on arrangements made in 1870, when the establishment was re- 
organized The office of master of the Mint is held by the chan- 
cellor of the exchequer for the time being, without salary , but the 
actual administrative work of the department is entrusted to 
the deputy master and comptroller The receipt of bullion and 
the delivery of com from the Mint is under the charge of the chief 
clerk, the manufacture of coin is in the hands of the superinten- 
dent of the operative department, and the valuation of the 
bullion by assay, and matters relating to the fineness of the 
compare entrusted to the chemist and assay er The date of the 
establishment of the Mint in the Tower of I ondon is unknown 
There is a reference to it dated 1229 and a clear reference dated 
1329 ^ According to Ruding, there were over fifty mints in the 
reign of Edward the Confessor After the Norman Conquest 
the mints increased to about seventy, a greater number 
than now exists m the world, but they were gradually reduced 
and in the reign of Edward I there were only twelve 
Ruding enumerates 128 mints operated at various times in the 
United Kingdom, including some established by usurpation, as 
in the reign of Stephen by certain barons, and also mints estab- 
lished by grants to ecclesiastics to be worked for their own profit 
The provincial mints were all closed just before the reign of 
Mary , who coined in London only Charles I set up small mints 
in various towns, and for the great re-comage in the reign of 
William III mints were established at York, Chester, Exeter, 
Bristol and Norwich, but were soon abandoned Wood’s copper 
money for Ireland and America was coined at Wolverhampton 
(1700-1722), and the tradesmen’s tokens were struck at various 
towns C opper coins were struck by Boulton at Soho, Birmingham, 

^ H A Gnieber, Coins of Great Britain and Ireland^ p via 

^ Rogers Ruding, Annals of the Coinage, 3rd ed ii 135 

^ Grueber, op at p xxv ® Ruding, op at i 35 
Ibid p xxvi * Ibid 11 192, 104 
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in 1788, and a colonial bronze coinage was executed at this 
establishment as recently as the year 1875 There is another 
mint in Birmingham worked by a private company (“ The Mint, 
Birmingham, Limited '’), where coinages for foreign governments 
are executed and in addition silver and bronze colonial coins are 
occasionally manufac tured under the supervision of the London 
Mint The existing London Mint was erected on Tower Hill m 
t8io Minting m Scotland began m the reign of David I 
(i 1 24-1 153) «md ceased m 1709, two years after the Act of Union, 
m which It had been expressly stipulated that a mmt shoulci 
be continued m Scotland ^ ( oinage m Dublin began m Anglo- 
Swon times and came to an end m the reign of William III ^ 
The other Irish mints were of little importance 
British Dominions — lurning to mints in British Dominions 
beyond the Seas, Ru ding enumerates twenty-six mints in France 
ind Manders used by British moiiarchs between 1186 and 1513, 
tind Anglo-Hanoverian coins were struck at Clausthal, ZellerfeM 
and Hanover in the period 1714-1837 In India ^ the earliest 
knglish mint was that at Madras which was bought by the Fast 
India Company m 1620, reorganized more than once and finally 
( losed m 1869 The Calcutta mint was established by the East 
India Company m 1757, but other mints m Bengal continued to 
lie used till about 1835, when the Calcutta mint was rebuilt 
Ihc Bombay mint was set up about the year 1671, but the coins 
were made by hammer and anvil until 1800 I he Calcutta and 
llombay mints arc still m operation A mint was opened m 
Hong-Kong in 1866 but was closed in 1868 and the machinery 
sold to Japan In Austrilia there arc three mints, Sydnev, 
opened in 18*55, Melbourne, opened in 1872, and Perth, opened in 
1899 Up to 1909 only sovereigns and half-sovereigns were struck 
it these establishments, but in 1910 arrangements were made 
for a Commonwealth silver coinage A mint at Ottawa was 
opened in 1908 tor the manufacture of all Canadian coins as 
well as English sovereigns 

Other Countries — In the United States the Philadelphia mint 
was opened in 1792, but only manual or horse power was used 
until 1836, when steam was introduced Other mints are now in 
operation at New Orleans, San Francisco and Denver In most 
P uropean c ountries a single mint situated at the capital is found 
to be sufficient, but there are six mints in the German Empire and 
two in Austna-IIungary In China 26 mints were at work in 
1906 There arc also mints at Osaka, Bangkok and Teheran, 
ind the Seoul mmt was at work in 1904 In Mexico ii mints 
formerly existed, but one only, in the city of Mexico, remained 
ojx.n m 1907 In South America there arc mints at Lima, 
Santiago, Buenos Ayres and legucigalpa No mints are in 
operation in Afrua In all there are nearly 70 mints in the 
w orld 

The Supply of Bullion to Mints — In England, m the middle 
ages, the king was act ustomed to send in to the mint the produce 
of his own silver mines, and claimed the exclusive privilege of 
purchasing the precious metals The right of levying seigniorage, 
however, was sometimes waived by the king to encourage his 
subjects to bring gold and silver to the mint, and several instances 
are recorded m which the aid of al( hemists was c ailed in to eflfec t 
the transmutation of baser metals into gold Seigniorage was 
abolished for both gold and silver in 1666, when it was provided 
that no charge should be made at the Mint for coming and assay- 
ing Finally in 1816 the free coinage of silver was brought to an 
end At present all gold bullion brought to the Mint is weighed 
and portions are cut off for assay The amount of gold in 
standard ounces (916 6 fine) corresponding to the “ imported ’’ 
bullion is thus ascertained, and on the application of the im 
porter the gold is coined and delivered to him in the form of 
sovereigns and half-sovereigns at the rate of £3, 17s 10 id per 
standard ounce troy, no deduction being made for wastage, 
seigniorage, the purchase of alloy metal, or the expense ot manu- 
facture As a considerable time elapses between the receipt of 
bullion by the Mint and the delivery of the coin, it is generally 

' Gnieber, op ett p Iiv ® Rudmg, op cit 11 245 

•* W J HocKing, Catalogue of Coins in the Royal Mint, i 272, 275 
and 279 


more profitable for the holder of gold bullion to sell it to the Bank 
of England or dispose of it in some other Wcin T he result is that 
the gold presented for i oinage is almost always sent from the 
Bank of England, which suffers no loss of interest during the 
coinage of the bullion, because bank-notes hive already been 
issued against it Silver bullion, and the copper, tin and zim 
required to make up bronze, are bought by the Mint and manu- 
factured into coin, whi( h is kept m slock and issued as it may be 
required One ounce of standard silver, which (ontxins 925 
parts of silver and 75 of copper per 1000, is converted into 6d" 
in silver com, whatever may be the market price of silver bullion 
Ihis seldom exceeded 3od per oumc in tlu years 1893-1907 
Coinage bronze consists of copper 95 parts, tin 4 parts and zim 
I part, and a ton yields ^448 m pence or £37 6s 8d in halfpence 
or farthings The difference between the nominal value of 
silver and bronze coin and its intrinsic value is retained by the 
state to cover the expenses of manufacture and as a source of 
profit It corresponds to the seigniorage levied bv the king on all 
coinages down to the reign of Charles II In return, the Mint 
receives at its nominal value for icc oinage the worn gold and 
silver com which is withdrawn from circulation by the Bink of 
England and some other banks In spite of the cost of this 
rec oinage, however, the profit on the issue of new silver ind 
bronze usually exceeds m eac h year the total expenditure of the 
Mint Gold and silver are delivered m a refined state suitable 
for immediate conversion into com In general, only old com 
ingots resulting from the melting of com, and “ fine ingots are 
received Fine gold ingots (the ** bar gold '' of commerce) are 
usually about 400 oz trey m weight, and cemtam from 990 to 
999 5 parts of gold per 1000, the remainder being chiefly silver 
Fine silver ingots usually weigh from 1000 to 1200 07 trov 
and contain from 995 to 999 parts of silver per 1000 The 
ingots are v'altied by weighing and assaying, and a calculation 
is made as to the amount of copper required for melting with 
them to produce the standard alloy The two standard alloys 
consist respectively of gold 916 6, copper 83 3 and of silver 925, 
copper 75 All gold coins received at the Bank are weighed 
on automatic balances (see below) and those I)elow the lowest 
legal current weight are separated The lowest current weight 
IS 122 5 grains for sovereigns and 6i 125 grains for half-sovereigns 
corresponding to losses by wear of about 0 6 % and 08^, 
respectively I he average age on withdrawal is about 24 years 
for sovereigns and 15 years for half-sovereigns Silver coins are 
not weighed but are selected for withdrawal when they present 
a worn appearance The average deficiency m weight of worn 
silver com received at the Mmt is from 8 to 10 %, and the mean 
age somewhat less than 50 years In European mints generally 
little difficulty is experienced m procuring refined gold and silver 
for coinage In Australia, the United States, Japan and some 
other countries, the Mints receive unrefined golcl from the mines 
and refine it before it is coined A charge for refining is made in 
all cases A refinery was attached to the London Mmt from 
1816 to 1851, but was then let on lease and left to private enter- 
prise The operations employed in the manufacture of gold and 
silver com are as follow — 

(i) Melting the metal and casting it into bars (2) Rolling the 
bars into strips or fillets ” (3) Cutting out disks or blanks from 
fhe fillets (4) Adjusting the weight of the blanks (this is omitted 
in some mints) (5) Marking or edge-rolling the blanks to 
produce a raised rim or to impress a design on the edge (6) 
Annealing the blanks and (in some mints) cleaning them m acid 

(7) Striking the blanks between dies surrounded by a collar 

(8) Weighing each com Among the incidental operations are 

(a) the valuation of the bullion by weighing and assaying it, 

(b) “ rating '' the bullion, or calculating the amount of copper to 
be added to make up the standard alloy , (^r) rec ovenng the values 
from ground-up crucibles, ashes and floor sweepings (the Mint 
“sweep*'), (d) assaying the melted bars, (e) “pyxing" the 
finished coin or selecting specimens to be weighed and assayed , 
(/) “ telling " or counting the com 

Melting — Formerly bullion was melted m crucibles made of refrac 
tory clav, but they are liable to crack nnd require careful handling 
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These were bucceeded by iron crucibles, especially for iqcitlting 
silver, and these have now been generally replacca by graphite 
(plumbago) crucibles made of a mixture of clay and graphite 
Good graphite crucibles can be used many times in succession if 
they are boated gradually each time but they arc usually discarded 
after about fifteen or twenty meltings At the Royal Mint gold is 
melted in crucibles about lo in in height and 8^ in in diameter at 
the widest part The charge is from 1200 to i ^00 oz (37 3 to 40 5 
kilograms) of metal Ihc furnace is 12 m square and 2 ft deep 
from the fire bars to the cover An old crucible is cut off about 2 m 
from the bottom and the bottom piece is inverted and placed on the 
fire bars as a support for the crucible The ‘ muffle,’ a graphite 
cybndet 6 in m height, is placed on the crucible to allow room for 
long bars to be melted lu the cruciulc and to prevent the sunoundmg 


and C IS the flue, common to two furnaces and leading to the stack 
The handle D acting through the gear wheels E F G and H, turns 
the cogwheel K which moves the curved rick of the cradle and tips 
the crucible M The molten metal is poured into the moulds N 
which are earned on wheels running on rails Q Clio parts of the 
range of moulds are brought tightly together and held in position 
by the bars O and the screw P and when one mould is filled the 
earner is moved forward on its rails by wheels worked by a handle 
also shown m the figuie In some other mints still larger crucibles 
are used, cont lining various amounts up to about rooo kilograms 
01 over ^0,000 02 In foreign mints the molten metal is generally 
tiansf erred from the crucible to the moulds by dipping crucibles or 
iron ladles covered with clay Gas is used as fuel for the melting 
furnaces at Philadelphia It is cleaner than coke, and is said to 
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coke from f illmg into it I he flue, of about 5 m square communi- 
cates with tt stack (fo ft high In m my mints the flues pass mto 
condnisiilg chambers where volatilized gold and silver arc recovered 
The crucible m at a red heat when the gold is charged in, the copper 
being acUlcd lovst, and x gi xpliiU lid put on the crucible to check loss 
by volatih/ation Ihc charge is completely melted in about half 
an hour, and it is then thorouglUy mixed by stirring with a graphite 
rod The crucible is then lifted out by ciicular tongs suspended 
m such a way that two men can take part in the opeiation The 
contents are poured by hand into moulds which are contained sale 
by side in an iron carriage lunning on wheels hg i OP Ihc 
molten gold which is of a pale green colour solidifies at once in tht 
iron moulds and the bars can be taken out immediately liars 
from which sovereigns art to be coined are 22 in long i| m wide 
and i in thick and about seven such b irs ai e cast from one pot 
The rough edges of the bars are removed by a ciicular revolving file 
ind the hollow ends are cut off Pieces arc cut out for assay and 
the bars are then ready for rolling The amount of gold melted in 
an ordinary day s work is two tons to two and a half tons oi the 
value of £250,000 to £300 000 lor silver larger crucibles arc used 
containing a]^ut 5000 02 troy (155 kilograms) 1 hey are heated 
21 in in cfiamettr and lifted out with circular 
^toHn^||ro^aed from a travelling crane which is worked by elec- 
trjefty ^The crucible is placed in the pouring cradle which has 
been in use since i8i0 and is shown in fig i Here A is the iron 
cover suiTounding the furnaces, B is the revolving bd of a furnace, 


save time and to reduce the loss of the precious metals At Denver 
and Ottivva the fuel used is ' fiist distillate ' oil which is found 
to be cheaper than either naphtha or gis Ihe oil is pumped fiom 
buned tanks and w irmcd to about 90® h befoie it reaches the 
burners at the furnaces At the Denver aunt the ciucibles arc used 
foi from twelve lo fifteen meltings with oil fuel whereas they were 
soon destroyed when gas was employed A charge of Oooo 07 of gold 
is melted m about an houi The melting losses amount to alx>ul 
o 2 per 1 000 of gold and o 6 per 1000 of silver in the Royal Mint 
Ihe losses are caused by volatilization, by the absorption of mettl 
by the crucible stirnn|^ rod &c , and by occasional projection of 
particles from the pot mto the furnace Ihc ash pit is lined with 
iron plates to facilitate the recovery of metal accidentally spilt 
Alt crucibles and other materials which might contain precious 
metal are grouml up and washed in a pan and the pannmgs together 
w ith a selection from the floor sweepings are remelted 1 ne residues 
(the Mint ' sweep ") are sold to refiners or ore smelters 
Rolling — llie cast bars are reduced to the thickness of the coin 
by repeated passages between rolls Ihese are cylinders of cast 
iron or hteel from 6 in to 1 5 in in diameter set parallel to one another 
with a small interval b'Stwccn and revolved by electric or steam 
power Ihey are divided into breaking down and finishing rolls 
the latter being of smaller diameter than the former The power 
IS usually transmitted through toothed wheels each roll being 
diiven mdependently in some cases while sometimes i>owcr is ap- 
plied to the lower roll only the upper roll being coupled to it The 
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pow^^’* required for breaking down mint bars amounts to from 25 
to 35 h p Ihe bars ire fed to the rolls by hand Heavy pinches 
arc applied at hrst, the space l)c tween the rolls being diminished by 
i hand screw if ter each passage of the bars through them When 
the bars are nearly to g luge light pinches are given the power 
rtcjuired by finishing rolls being iboiit 5 h p only The reduction 
m thickness of the birs is accompanied by a slight increase in their 
width and a very gre it inciease in their length so that it is generally 
nccessaiy to cut paitly rolled bars into two pirts to keep them of 
Lonveiiient dimensions By repeated passages through the rolls 
the bars aie harckned and to lacilitate further reduction they aie 
usually softened by anneahyif^ before being passed to the hriishing 
lolls In bomt mints the fillets arc annealed freciucntly the fillets 
for one mirk pieces at the Berlin mint for example being innealed 
lour times in the course of rolling In this c ise tfie bars are reduced 
trom 5J mm m thickness to i mm by bung passed thntten timts 
through the rolls At thi Vienna mint the practice has been to 
inne il silver bars after each passage through the rolls On the other 
hand in the United States mints the use of very earcfiillv refined 
met il has made it possible to tliscontinue the annealing of partly 
lolled bars In the Koyal Mint silver bars aie annealed once 
dining rolling by passing through a Bates <Sc Beard gas furnace 
1 he fillets are placed on an endless chain which moves slowly through 
the furnace returning underneath At e ich end of the furnace is i 
tiough of water which covers the furnace mouth so that an is pre 
vented from entering the furnace The ch iin dips below the water 
then rises mlo the furnace and passes down into the other trough 
on its way out The result is th it so long as the fillets are hot they 
are kept from contact with the an and blackening of the metal is 
prevented In some mints the drag bench or diaw bench is used 
after the rolls to equalize the thickness of the filletH The fillet is 
diawn betwteri two little steel c\linders which do not 1 evolve and 
aie held iigidlv in position I he piincijilc resembles that used m 
wire clriwin,, It was introduced by bir John B irton it the Royil 
Mint in 1810 and w is abuuloned there in 1905 Ihe thickness of the 
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lillets IS measured hy the gauge jiUte shown in hg 2 Wlien they 
hav e bicn reduced to the coin vt thickness they are examined by the 
tryer, who cuts out one or two blanks from each fillet with a hand 
machine and weighs them on a delicate biUnce If the weight of 
the bl ink is slightly below the standard weiglit a somewhat larger 
cutter is used so th it the blanks may be ol correct weight If 
the blank is too he ivy the fillet may of course be passed through 
the lolls again 

1 he dcgice of accuracy recpiired is indicated by the 
umcdv allow incc for weight which is difierent for each coin, 
and is the miximum diHerence from the standard weight which is 
xllowed by 1 iw In the sovereign it is o 2 giain or about i 02 per 
1000 As the me in thickness of a sovereign is o op)<> in the remedy 
loi v\ eight corresponds to a difference of less than 
thickness of tlic fillet The remedy for Fnghsh silver coins vanes 
from 2 giains 01 ^ 58 pci looo in the case of the crown to 0087 
grim or ii gy per 1000 in the ease ot the silver penny The remc 
dies for weight on foreign coins aie in general greater than those 
illowed m the British Kmpire, iveraging 2 per rooo for gold coins 
Reference may here be mide to the simil ir working margin allowed 
in respect of the fineness of gold ind silver In Fnglaiid the remedy 
for hneness is 2 per 1000 on gold coins and 4 per 1000 on silver coins 
above and below the legal stand ird Thus gold coins would be 
within the limits it they contained between 914 fj and 918 6 parts 
of gold per 1000 Remedies are intended to cover accidental 
vinations from the exact standard and ire now generally used only 
ill this way In former times however advantage was sometimes 
taken of the remedy as a means of profit In the reign of Queen 
Llizabeth the master of the MinT finding the allowance under his 
contiact to be insufficient av ailed himself of the remedy on the silver 
coinage which amounted to ojd on the pound troy or about 8 7 
per 1000 

C litUng Blank'^ — The cutting machine used m the Mint is shown 
in fig ^ Ihe revolution of an eceentiie A causes two short steel 
cylinders or cutters mounted on a block of iron B suitably guided 
to enter two holes in a plate fixed to the bed of the machine 
When the fillet 1 F is brought above the holes the cutters descend 
and force disks of metal through the holes After each descent of 
the cutters the fillet is advanced by small gripping rolls C C' C*' 
worked by a ratchet wheel E driven from the shaft which beara 
the eccentnc A 1 he disk*? fall down the tube G to a receptacle 
on the floor The cutters are so placed as to remove blanks in 
the manner shown in fig 4 this arrangement leaving less ‘ scissel” 
or residual metal than any other In the case of very large 
silver coins only one blank is cut in the width of the fillet 
but bronze fillets are made wider so that three penny blanks are 
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cut out at each stroke of the machine The cutting machines at the 
Mint woik it 1 00 revolutions per minute, so that each of the 


eleven machines would be 
capable of cutting 19 200 
bUnks in in hour if it could 
be fed continiiousl> The 
seissel which amounts to 
about 30 ol the metal 
oper ited on is returned m 
biindk'* to the melting house 
Marking ~\hL blanks aie 
then pasbtd to an edge rolling 
m lehine, by which they aie 
thiv^keiied at the edge so as 
to form a nm to protect the 
finished coin from w t ar This 
opt r it ion IS t died maiking, 
because oiiginilly the ttlgts 



were not only lluekenetl hut 
were also m irked with an 
inseiiption I his is still done 
in the case of many foreign 
coins The letters are some- 
times sunk and sometimes 
raised Like tlie graining or 
milling on the edge of 
many coins, the inscriptions 
wert intended to put a stop to 
the pnetice of clipping and 
filing coins, which was preva- 
lent in the loth and 17th 
ctutunts They also render 
the manufacture of counterfeit 
coin more ditlicult At the 
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Ro) il Mint tile blinks arc ])issed between the pvrilkl faces of 
a icvolvmg sbel plate iiul lixid block lh( plate his i circular 
groove in its face ind the block has a coi responding curved groove 
I he blank passes between the se grooves 
The elistance between the block ind the 

( date IS adjusted so is to be slightly 
css than the diameter of the blank 
and the result is that the edge of the 
blank is thickened and its diametei 
reduced Leloie it escapes from the 
machine Alxiut 720 blanks arc passed Fig 5 

through this machine per minute In 

marking machines in some foreign mints the grcxive is m the pen 
phery of the revolving wheel, anel the grooved blex.k is curved (lig 5) 
Annealing and Blanching the Blanks — Ihe blinks are next 
softeneei by mncaling anei are then thoioughly elcancel befeirc 
being pissed to the coming pusses In Lnglanel gokl ami copper 
blanks are jnoteeted fiom oxidation, ami attei their passige through 
the fuinaee aie merely wished in eolindcrs witli w iter and dm el 
with sawdust m a lot iting elrum Silver blinks howevci, are 
passe el through lotiry gas furnaces m which no ittempt is nude to 
exclude the air Tht blanks are charged into a hopjx'r at one end 
of the furnace and conveyed lowirels the othei end by a revolving 
Areliimetiean screw Ihe blanks fall through an apeituie after 
having been heateel foi a tew minutes They aic at a dull re>fl licit 
and ire allowed to eeiol gradually m the air and become blackened 
by the formation on the surface of a film of oxule of copper 1 his 
is removed by solution m hot elilute sulphuiic leid and a hyer of 
pure fiosted silver is left on the surface, which ijipeais eUml white 
m colour and has lost its metallic lustre The operation is called 
blanching ' A similar method was forim rly used for gold coins in 
I ngland and is still employid in some mints Ihe removal of part 
of the copper from the blank raises the percentage of silver contained 
in them and this is allowed for by adeling an equivalent amount of 
copper to the metal when it is melted The amount of copper 
removed from silver bl inks cont lining goo to 925 parts of silver per 
1000 IS from o 0 to I o per 1000 The jirocess will probibly be 
abandoned as soon as the tarnishing of the metal during rolling and 
annealing can be avoided 

Coming Press — -The blanks arc converted into coin by receiving 
an impression from engraved dies Each blank is placid on the 
lower of two dies and the upper elio is brought down forcibly upon it 
Ihe pressure causes the soft metal to flow like a viscous solid, but 
its lateral escape is prevented by a collar which surrounds the bl ink 
while it IS bemg struck The collar may be plain, or crenated 
(* milled or engraved with some device In the last case the 
collar must be made lu two or more mcces, as otherwise the coifi 
could not be removed without injury The collar for striking Enghi^ 
aown pieces is made m three sections now that raised Jettenng js 
put on the edge of the com, Sunk letters, such as occur on the edges 
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of many forei/;n coins, are put on by the marking machine, and a plain at the Mint strike from 90 to 125 coins per minute, most of them 
collar IS used in stnkiipg workm/^ at the rate of no coins per minute There are 19 presses 

The coming presses now used are all modifications of the lever press ' and it is possible with these to strike between 700,000 and 000,000 
in\tnted by Uhlhorn of (Trcvtiibroich near Cologne in 1839 TIk ^ pieces in an ordinary working day 
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Fig 7 


press in use at the Roy d Mint since 1882 is shown in figs 0 and 7 
The lover M worked from the front of the machme causes the fly- 
wheel to be connected with the driving- whet I and tlic machine 
starts Ihe blanks are placed in the slide J and the lowest one is 
tarried forward to the die m two successive movements of the 
* layer-on " K, a rod \n orkmg backwards and forwards on a honzonta .1 
plate and actuating the finger L, fig 8 The lower die is firmly fixed 


n 



j Weighing the Coins — Gold ind silver coins arc examined and tested 

by ringing, and each com is then weighed sej) irately by being passed 
I over delicate automatic balances I he first 
, automatic balance for weighing single coins 
I was introduced at the Bank of Tngland in 
1843, and was designed by William Cotton, 
the deputy governor of the Bank In 1851 
these balances, improved by Richard Pilcher, 
were mtroduced at the Royal Mint, and 
modifications of them are now used at most 
foreign mints For mint use it is necessary 
that they shall distinguish between light, 

I ‘‘ heavy ' and ‘ good * coins which do not 
differ from standard by more than the small 
' weight known as the ^ remedy ' (sec above) 

I The balances used in the Royal Mint were 
I further improved by J T Butler m the 
year 1889 The balance consists essentially of 
a beam with two scale pans, one for the com 
I and the other for the counterpoise 1 he beam is 
leleased and in the course of a second or so 
takes up a certain position dependent on the 
relative weights of the com and counterpoise 


to the bed of the machme, and the blank is placed exactly upon it 
The collar A' is then raised by the lever G so as to encircle the olank, 
and the upper die which is held at A is brought down This is done 
by the little crank B on the axle of the fly wheel, acting through the 
rod C, and the bent le\cr D, which forms a toggle joint at K with the 
v er tical piece of metal below it The straightening of the toggl6- 
mM^hen C is pushed forward forces A down to strike the coin The 
movement of D lifts up the upper die and the collar drops 
sifnultaneously so that its upper surface is level with the face of the 
low er die on which the finished com lies Another blank moved on 
by the finger L pushes off the finished com which falls down the tube 
N TTie diagram fig 9, shows the relative position of the dies and 
levers more clearly The dies and collar are shaded I he presses 
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Its position IS 

then fixed by^ an automatic grip, and the com falling down a shoot 
enters one of three compartments of a box, according to Iht 
position of the beam when it is arrested The chief working parts 
are shown in fig 10 The beam A is of steel made in one piece. 




Fig 10 

' about II m long Its centre and end knife edges are shown in 
fig II The scale pan for the coin IS shown in fig 12 B is the pan 
on which the com rests, at a point above the beam The coins are 
placed in a rouleau in the hopper C and the lowest one is pushed on to 
I the pan B by a slide not shown in the figure While the com is 
being moved the hanger D is held firmly by the forceps E to prevent 
the pan from being pushed sideways The forceps are then opened 
and the beam released but at this moment the levelling bar F is 
allowed to drop momentarily by a bent lever G acting on the pm G', 
until the ends of F press down on a stirrup in each hanger at H, H 
This brings the beam to a horizontal position The lever G at once 
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lifts the bar F again by acting on the pm G' so that the bar F does 
not touch the stirrups at H and the beam and hangers are free to 
mo\ c 1 he com is balanced by the brass counterpoise J on the left- 
hand hanger and by little weights made of wire attached to the 
right hand hanger at K If the Com is heavier than the lowest 
legal weight (that is, the standard weight less the remedy) the right 
hand side of the beam begins to fall and the left hand one is raised 
I his movement proeteds until the stirrup L below the left-hand 
hanger is raised far enough to touch the rod M, which is equal in 
\\ eight to twice the remedy The movement is then stopped 
provided that the weight of the com is not greater than the standard 
weight plus the remedy If it is heavier than this, it raises the 
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A eight M, and the movement of the beam and its hangers proceeds 
larthcr in the same direction After about a second from the time 
of the final release of the beam, the forceps E again close and the 
hanger D is held firmly m its new position The rod N is then 
lowered and allows tlie indicating finger O, which is pivoted at P, to 
fall until it rests on the stirrup K, which is part of the hanger D 
the extension of O holds down the right hand tnd of the rod S which 
IS also pivoted at P, and enables its end to fit into one of the three 
inverted steps on the bottom of the shoot Q Ihc position of the 
shoot IS thus determined It stops over one of three orifices in the 
bottom plate of the balance If the com is light the rod S fits into 
the uppermost step and the shoot stops over the right hand slot 
If the com is heavy, S fits into the lowest step and the shoot stops 
over the left hand slot The middle step and slot are for coins 
\\ ithm the remedy The movement of the slide now pushes another 
com forward, and the weighed com is displaced by it and falls down 
the shoot, through one of the slots Eacn slot leads into a separate 
compartment and the coins are consequently sorted into three 
classes, light correct weight and heavy 1 he balance turns to o 01 
grim Tne driving power is applied by shafting through a number 
of cams In the Royal Mint both light and heavy coins are returned 
to the melting pot The proportion of rejected gold com varies 
with the quality of the bullion, and frequently exceeds 10 % The 
percentage of rejected silver is often no more than i % In most 
foreign mmts the blanks ire weighed by the automatic balances 
before being struck, and those which are too heavy are red need by 
filing or planing A workman sitting at a balance files the edges of 
the piece and weighs it until it is within the remedy The blank is 
then again passed through the automatic balance and is sent forward 
to the coming press if the correctness of the weight is confirmed 
Since 1870 no adjusting of the weight of coins has been attempted at 
the Royal Mint Heavy blanks have also been reduced chemically 
by making them part of the anode in a cyanide bath through which a 
current of electricity is passed Some metal from the surface of 
each blank then passes into solution, and the blanks are reduced m 
weight with remarkable uniformity This system was introduced 
into the Indian mints in 1873 

Telling — The com is counted and packed into bags for despatch 
from the Mint The counting or telling is now earned out in the case 
of bronze and silver coins by ingenious machines introduced m 1891 
The coins are spread on an inclined table by hand They slide down 
the table and enter a narrow passage where only one can pass at a 
time, jamming being prevented by the joggling action of an eccentnc 
rotating disk at the entrance to the passage The coins are then 
gripped by a pair of india-rubber driving wheels, which force them 
past the nm of a thin disk with notches in its edge to fit the coins As 
the disk IS thus made to revolve, the coins are pushed forward, and 
falling down a shoot are received in a bag The machine can be 
set to deliver a certain number of corns, after which the countmg 
wheel stops automatically 


Tftal of the Pyx — Penodical examinations of the coins i!>sucd b\ 
the Mint have been made from very early times m England by i tr 
sons appointed by the Crown Specimens arc selected from the 
finished com and are put into a box or jiyx At intervals these 
coins are weighed and assayed by a jury of skilled persons and thv 
results reported to the Crown A trial of the pyx is mentioned in 
the Lansdownc MSb as having taken place in the reign of Henry 11 
but the practice had probably originated much earlier The trial 
IS now held annually by a jury consisting of frcimen of tht Compan\ 
of Goldsmiths Coins from the London and Australian mints m 
exammed The Company has been i ntrusted with the duty since 
the time of James 1 Coins of foreign mints are generally submitted 
to examination by a committee of eminent chemists and metal 
lurgists whose report is published in the oftieial journals 

A full account of the work of the Mint, with valuable tables giving 
the amount of the coinage of gold and silver and bronze in the United 
Kingdom and the colonies in detail, and a rhunid of the comages of 
foreign countries, will be found in the Annual Repoih of the Deputy 
Master and Comptroller of the Mint, vehieh have been published since 
1870 (P K K ) 

MINTO, EARLS OP The Scottish border f imily of Elliot 
which ha> held the earldon of Minto since 1813 has had manv 
distinguished members Sir Gilbert Elliot, bart (1651-1718), 
and his son and suci essor, another Sir Gilbert Elliot (1693-1766), 
were both celebrated Scottish judges and both took the official 
title of Lord Minto The elder Sir Gilbert was sentemed to 
death for his share in the rising of the carl of Argyll in 1685, but 
was afterwards pardoned, the younger Sir Gilbert was a scholar 
and an agriculturist Among the children of the latter were John 
Elliot (d 1808), a naval officer, who served as governor of New- 
foundland and was made an admiral, Andrew Elliot, the last 
English governor of New York, and the poetess Jean, or Jane, 
Elliot (c 1727-1805), who wrote the popular ballad “ Flowers of 
the Forest The eldest son, Sir Gilbert Elliot (1722-1777), who 
became the third baronet in April 1766, was a member of parlia- 
ment from 1753 to 1777, and a friend and follower of the earl of 
Bute He filled several public offices, and Horace Walpole said 
he was ** one of the ablest members of the House of Commons 
His second son was the diplomatist, Hugh Elliot (1752-1830), 
who represented his country at Munich, at Berlin, at Copenhagen 
and at Naples He was governor of Madras from 1814 to 1820, 
and he died on the loth of Dec ember 1 830 

See the Memoirs of the Right Hon Hugh Llltot, by the countess 
of Minto (Edinburgh, 1868) 

The third baronet's eldest son was Gilbert Elliot, ist earl of 
Minto(i 751-1814) About 1763 Gilbert and his brother Hugh were 
^ent to Pans, where their studies were supervised by David Hume 
and where they became intimate with Mirabeau Having passed 
the winters of 1766 and 1767 at Edinburgh University, Gilbert 
entered Christ Church, Oxford, and on quitting the university 
he was called to the bar In 1776 he entered parliament as an 
independent Whig He became very friendly with Burke, whom 
he helped in the attack on Warren Hastings and Sir Elijah Impey, 
and on two occasions was an unsuccessful candidate for the office 
of speaker In 1794 Elliot was appointed to govern Corsica, 
and in 1 797 he assumed the additional names of Murray-Kynyn- 
mond and was created Baron Minto From 1799 to 1801 he was 
envoy -extraordinary to Vienna, and having been for a few months 
president of the board of control he was appointed governor- 
general of India at the end of 1806 He governed with great 
success until 1813 He was then created Viscount Melgund and 
earl of Minto He died at Stevenage on the 21st of June 1814 
and was buried in Westmmster Abbey 

The earl's second son was Admiral Sir George Elliot {1784- 
1863), who as a youth was present at the battles of Cape St Vincent 
and the Nile, and who was secretary to the admiralty from 1830 
to 1834 A nephew of the earl was Sir Charles Elliot (1801-1875) 
also an admiral, who took a prominent part m the war with China 
in 1840 Afterwards he was governor of Bermuda, of Trinidad 
and of St Helena 

Gilbert Elliot-Murray-Kynynmond, 2nd earl of Minto 
(1782-1859), eldest son of the 1st earl, was ambassador to Berlin 
from 1832 to 1834, first lord of the admiralty from 1835 ^^4^ 

and lord privy seal from 1846 to 1852 His influence in the 
Whig party was partly due to the fact that his daughter, Frances, 
was the wife of Lord John Russell, 
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His son William Hugh, the 3rd earl (i8i4-i8<)i), was the 
father of the 4th earl, Gilbfrt John Elliot-Murray-Kynyn- 
MOND (1845^ )> who joined the Scots Guards in 1867 In 

1874, in the capacity of a newspaper correspondent, he witnessed 
tac operations ot the Carhsts in Spain, he took service witii the 
Turkish army in tjie war with Russia in 1877 and served under 
Lord Roberts m the second Afghan War (1878-79), having 
narrowly escaped accompanying Sir Louis CaVagnan to Kabul 
He acted as private secretary to I ord Roberts during his mission 
to the (.ape in 1881, as military secretary to Lord Lansdowne 
during his governor-generalship of Canada from 1883 to 1885, 
and as c hief of the staff to General Middleton m the Riel Rebellion 
in Canada (1885) Having succeeded to the earldom in 1891 he 
was apjxiinted governor-general of Canada in 1898 His term 
of ofhee (1898-1904) was distinguished by a visit of the prince 
and princess of Wales to the colonics In 1905, on the resig- 
nation of Lord Curzon, Lord Minto wa^ appointed viceroy and 
govcrnor-generrl of India, retiring m 1910 

Ihe 4th earTs brothex, the Hon Arthur Ralph Douglas Elliot 
(b 1846), editor of the Edinburgh Revieiv^ was a member of parlia- 
ment from t88o to 1892 and again from 1898 to 1906, and from 
1903 to 1906 he was financial secretary to the treasury Sir 
Francis Edmund Hugh Flliot (b 1851), a grandson of the 2nd 
carl, bee ame British minister at Athens in 1903 

See Hon G F S 1 Ihot, The Border Llliots and the Fcmttly of 
Minto (Uimburgh, 1897) , the article India , History also the 
J ife and LetUrs of the first Earl of Minto ^ jy^r-/ 6 o 6 (1874) «^Bd Lord 
Mtnto in India, jSoy-/fj^ (1880), both edited by the countess ol 
Minto and Sir J F Stephen, The Story of Nuncomar and the 
Impeachment of Sir E Impey (1885) 

MINTO, WILLIAM (1845-1893), Scottish man of IctUrs 
was born at Aucluntoul, Aberdeenshire, on the loth of October 
1845 He was educated at Abexdecn University, and spent 
a year at Merton College, Oxford He was assistant professoi 
under Alexander Bam at Aberdeen for some years, from 1874 
to 1878 he edited the Examiner, and in 1880 he was made full 
professor of logu and Enghsh at \bcrdcen In 1872 he published 
a Manual of English Prose Literature, wbuh was distinguished 
bv sound judgment and sympathetic apprccution, and his 
Characteristics of English Poets from Chain er to Shirley (1874) 
showed the same high qualities Ills other works imludc 
The literature of the Georgian Era (1894) edited with a bio- 
graphical introduction by W Knight a monograph on Defoe 
in the English Men of Letters^* st*rics (1879), three novels of 
small important, and numerous articles on literary subjects 
in the 9th edition of the Encyclopaedia Bntannua He died on 
the Tst of March 1893 

MINTURNAB, an ancient city of the Aurunci, in Italy, 
situated on the N W bank of the Lins with a suburb on the 
(yj^posite bank ij m from its mouth, at the point where the 
Via Appia (rossed it by the Pons Tirctius It was one of the 
three towns of the Aurunci which made war against Rome 
m V4 Bc, the other two being Ausoni (see Sessa Aurunca) 
and Vescia, and the Via ^ppia was made two years later 
It became a colony in 295 b c In 88 b C Marius m his 
flight from Sulla hid himself m the marshes of Minturnae 
The rums consist of an amphitheitre (now almost entirely 
demolished^ but better preserved in the iSth century), a theatre, 
and a very fine aqueduct in opus reltculaium, the quoins of which 
are of various colours arranged m patterns to produce a decorative 
effect Close to the mouth of the river was the sacred grove of 
the italic goddess Mane a It is still mentioned m the 6th 
century, but was probably destroyed by the Saracens, and its 
low Site, which had become unhealthy, was aba^idoncd in favour 
of that of the modern town of Mmturno (known as Traetto 
until the 19th century), 459 ft above sea-level A tower at 
theinouth of the river, erected between 961 tind 981, conunerao- 

P a victory gamer! by Pope John X and his allies over the 
ens in 915 It as built of Roman materials from Mmturnae, 
hng several inscriptions and sculptures 

IS ^ 

See T Ashby in Milanges de VEcdle fran^atse de Rome (1903), 413 , 
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R Laurent- Vibert and A Piganol, ibid (1907), p 495. Q (^ghob 
Noitzte deglt Scavt {igoH) p 396 (I ) 

MJNUCIUS FELIX, MARCUS, one of the earliest, il not the 
earliest, of the Latin apologists for Christianity Of his personal 
history nothing is known, and even the date at which he wrote 
can be only approximately ascertained Jerome (De vir ill 
58) speaks of him as Romae insignis causidictis,” but m thi-» 
he IS probably only improving on the expression of Lactantius 
{Inst dtv V i) who speaks of him as “ non ignobilis inter 
causidicos loci ’’ He is now exclusively known by his Octavius, 
a dialogue on Christianity between the pagan Caecilius Natalis ^ 
and the Christian Oct wins Januarius, a provincial Ixwycr, 
the friend and fellow -student of the author The scene is 
pleasantly and graphically laid on the beach at Ostia on a holidav 
afternoon, and the discussion is represented as arising out of 
the homage paid by C^ecilius, in passing, to the image of Serapis 
His arguments for paginism (possibly modelled on those of 
Celsus) are taken up seriatim by Oc tavius, with the result that 
the assailant is convinced Minueius himself plays the part 
of umpire The form of the dialogue is modelled on the De 
naiura deorum and De dtvtnatione of Cicero and its style is 
both vigorous and elegant if at times not exempt from something 
of the affectation of the age Its latimty is not of the spe( ifiealh 
Christian tv pc If the doctrines of the Divine unity, the rcsui- 
reition, and future rcwirds and punishments be left out of 
account, the work has kss the (haracter of an exposition of 
Christianity than of a philosophical ind ethical polemic against 
the absurdities of polytheism While it thus has miu h in common 
w th the Ciieck Apologies it is full of the strong common sense 
that marks the Latin mind its ultimate appeal is to the fruits 
of faith 

the Ol taints is admittedly earlier than Cypiian s Quod idolci dn 
non Sint, which bonows from it how much earlier can be determined 
only by settling the relation in which it stands to Tcrtulbins 
ApologcUcum Since A Ebert's exhaustive argument in 1808 
repented in 1889, the priority of Minuciiis has been generally ad 
mittcd, tile objcetions nrc stated in the Diet Chr Biog artiele 
by G Silinon bdilions F Sab ions B> ixianus, as blc viii of 
Arnobius (Rome, X543) F Baldiunus, first sep irate edition (Hcidd 
berg, 15O0) Migne, Patrol Lat in 239 Hnlni in Corp Scr Eirl 
Lat (Vienna, io()/) , H A Holden Transl itions R L Wallis 
m Ante ^ic Fathers, vol iv A A Brodnbb's Fagan and Puritan 
Litciature In addition to that alreuly cited sec H Botnig's art 
m Hauck Herzog's Realencyk vol 13, and the vnnous histones of 
early Christian Iitcraluie by A Hanuek, G Krugei, A hhrhaid 
and O Bardenhewer 

MINUET (adapted, undxr the influence of the It ilian nnnuefto 
from Fr menutt, simdl, pretty, delicate, a diminutive of menu, 
from Lat minutus, the word refers probably to the short steps 
pas merms, taken in the dance), a dance for two persons, m 
time At the period when it was most fashionxble it was slow, 
ccrtmonioub, and graceful (see Dance) The name is also 
given to a musical eomposiUon written in the same time and 
rhythm, but when not accompanying an actual dance the pace 
was quicker An example of the true form of the minuet is 
to be found m Don Giovannt The pnnuct is frequently found 
as one of the movements in tlie Suites of Ilandcl and Bach 
Haydn mlroduted it into the symphony, with little trace of 
the slow grace and ceremony of the dance In the hands of 
Beethoven it becomes the scherzo 

MINUSINSK, a town of Russia, in east Siberia, and the 
government of Yeniseisk, 180 m S S W of Krasnoyarsk railway 
station, and 5 m from the right bank of the Yenisei, in a fertile 
prairie region Pop (1897), 10,255 It is a centre fur trade 
with the native populations of the Sayan Mountains and north- 
western Mongolia. It has an excellent natural history, ethno- 
graphical and archaeological museum (1877), with a library 
and a meteorological station Coal and iron abound in the 
vicinity 

^ This name occurs in six inscriptions of the years 211-^217 
found at Constantine (Grrta), North Africa [C I L vol viii ) Like the 
other North Afncan fathers Tertullian, Cyprian, Amobius and 
Lactantius, he was a lawyer borne use may have been made of 
rhetorical expressions of M Cornelius Fronto of Cirta (d c ad 170) 
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MINUTE (I^t mvnuHis, small, mxnutre^ to make less), an 
adjective meamng of very small size, petty or trifling, also 
extremely precise In this sense the word is pronounced mhnute 
As a substantive and pronoumed minnii the word (usually in 
the plural) ls applied to a written summary of the transactions 
of a meeting of a public or other body, or to a memorandum 
of instructions <&:t A Treasury minute in the United Kingdom 
IS an ofluiai memorandum authorizing certain procedure 
“ To minute is to draw up such i summary or memorandum 
More particularly, “ mmute ” is used of the sixtieth part of 
any unit), in time, of an hour, and in astronomy, geometry, 
geography, &c , of a degree m the measurement of a circle 
Ihe sexagesimal system of division was originally used bv th( 
an( lent Babylonian astronomers, was adopted by Ptolemy , 
and the sixtieth part of a degree, and its further subdivision 
into sixty parts, was called in Latin pars minutae prtmae^ and 
pars minutae secundae respec tivelv, hence the Englisli “ minute 
and ‘ stcond ” 

M1NUTE*-MEN m the American War of Independence, militi i- 
men who had undertaken to turn out for service at a minute’s 
notice In Massachusetts the minute-men were enrolled by 
an act of the Provincial Congress of the 23rd of November 1774 
and m Boston alone they numbered 16,000 prior to the outbreak 
of the war Ihe Americans who fought in the opening action 
of Lexington were minute-men ” 

MIOCENE, m geology, the system of strata which occurs 
Ixitween the Oligcxene and the Pliocene I he term derived 
from the Greek /u.ctov, less, and icati/o?, recent, was intioduced 
by Sir Charles I yell, as indicating palaeontologically a less 
percentage of recent species than is found in the Pliocene 
Vanable lacustrme, estuarine and marine deposits, especialh 
characterized by soft calcareous sandstones and conglomerates 
molasse ^’) and sandy shell-bedo (“ faluns ”), make up the 
Miocene system of the Neogcnc or newer Tertiary in h urope and 
western Asia, where it attains its fullest development 
A dc Lapparc til s classification is here adoptt d — 

V Pontian or Pannonian -Brackish- and fresh water mails 
hmestoTus and grivcls occuinng at Vienna, m the Caspian and 
eastern McditciTincan basins, ind in soiitluin Trincc mammihiii 
(le])OsitN of Pikermi and the Siwalik Hills, with Hipparton graiile 
Mastodon longirosirts, Rhinoceros schlciermachi , numerous runim mis 
Cofigena subglobosa Marine beds of Belgium (Hlack Crag) and 
north Crermany 

IV Sarxiahan — More or less salt water sxnds and marls of the 
same basins with Mastodon angnstidtns, Avchitkermm aurtltam nse, 
Cerithtuin pictum, C vubxgtnosum, Ostrea gtngensxs^ Mactra podohea, 
Tapes gregarius Stages IV and V icpiesentcd in nortli western 
France by marine sands {Cardita styiattssinia)^ and in Algeiia and 
Morocco by marine mirls and limestones 
nr Vtndohontan — Sub-stage m -- 

(b) Tortoman Manne marls with Ancillana glandtformis. Conus 
anttquus, Ranella marginata, Trochus paiulus, Voluta ran spina 
Laminated fre^sh water limestones of Ocningen with fish, countless 
insects, and pi ints showing season il changes of the year m 
their successive layers (Acer tnlohatum, Populus ntuiabihs Juglans 
acuminata, Camphora, Podogomum) , and the lacustnne dcfKisitb of 
central Spam 

(a) Helvetian Marine shelly sandstones and conglomerates 
( molasse of Switzerland) with Ostrea gingensts, C ardita puanneh, 
Panopaea menardt, C onus ventricosus , the * f iliins " of Tourainc and 
Acjuitaine ind the marine beds of Black Sea basin At the base 
of the manne Helvetian m the Vienna basin clays ( Schher ) 
with rock-salt and gypsum, and the lacustrine beds of Gascony 
{Calcaire de Simorre with Mastodon tapiroides, M stmorrenst^, 
Dinothenum giganteum) occur 

II Burdtgaltan or Langhian — Manne faluns' of Bordeiux 
[Oliva hasteroti, I urntella terebrahs), marls of 1 inghe in Liguna 
[J^ecten hurdigalensis) , marine' dcpositi> of Vienna liasiu, CorSfuan 
rc'uon, lunis and Algeria fresh uari*r sinds d,nd mnrls of Orleans 
with Mastodon angustidens, M tapiroides, Dinothenum cnvtert, 
Anthracothenum onotdeum Littonnella clays of Mainz basin with 
AceroRienum incisivum Littonnella acuta, ureyssenia brardt , fresh 
water grey molasse ' of Switzerland, with acacias, laurels, palms 
and sequoias 

I Aguitanian — Limestones, sands and marls of lakes and lagoons 
with Anthracothenum Anchithenum, Acerothenum inctstvutn, 
Palaeochoerus typus. Helix ramondt, Lunnaea pachvgaster, Planorbts 
cornu, pQtamides lamarckt Quercus, Acacia, Ficus, Camphora, 
Cinnamomum Taxodinm, Glyptostrobu^, Sequoia *sabal, Phoentx, 
occur in central France [Calcaire de la Beaued) the plant-l)eds of 
Manosque, Mainz basin, lower " molasse of bwitzerland with 


lignite, gypsum, red marls and conglomerates, brown coal senes * 
of nortli Germany with lignite Intercalated marine sandstones 
occur in Aquitaine and near Marscilks other marine developments 
occur in the faluns ' of Gascony [Lepidocyclina mantelll, Mto 
gypstna buvdigaUnws) the upper Aijuitanian of liav iria and \ustria 
Hungary (Ostrea crasstassima, Pcctunculus pilosns) md in southern 
bpain, Italy and Malta [LtpidoL\Llina and Lithothamnium) Basie 
tuffs and lavas occur in \uveigac 

Some authors assign Stagi I to th( Oligocenc, Sl'^gc V to the 
Pliocene Stages I and II correspond to the fust, md 111 to the 
second Mediterranean Stage of L Sih ss 

In Lurope a generil emergeuct ot 1 md m late Oligocene tune 
resulted at the bcj^inning of the Mioetiu ( Vqiiitanian) m wide- 
spread 1 leiistrinc conditions throughout tlu western part of thit 
continent upon which the sea. encroached at few points, though it 
hatl gained access to the Vienna basin and e\tcndtd we-siwajrd into 
Bavaria Otherwise, marine Aetuitiniin deposits ire eontined to 
the Meditemne in nasin md the seiuth west corner of France 
Most of northern Lurope, including the British Isles, le mauled elr\ 
Ihnd throughout Miocene time l)unng the Buidnnlian period 
with increising elevation of the mountain regions uiel dejiression 
ot the Mexhttrianean md Casjnm btsins a inaiiiie in\ ision began 
which passed its maxunum in the Vmdobonian Ihe M<.dit err mean 
reacheel eistwird to Persia and, still opt n to the \tlantic, sub 
merged north Africa most of Italy and tht neighbouring isl mds 
It ascended the Khone valley, jxiiietrated to the Mainz bism, 
md skuting the north fl ink of the \Ipine region passcel mto the 
Vienna bisin and thence aiound the C irpatni in tiael into the 
Pontic and C isi)ian depression The waters of the Atliritie 
further invaded the regions of the Garonne and the Loire, isolated 
Brittany and eiieioached upon north Lurope between Belgium ind 
JXninark 

The elevation of the ^Ips, and probabl) of tlu whole Mpine 
system of mountain folds Irom Morocco to Tnelo China, thougli 
initiated bv e irlier Miocene md late Oligocene movements took 
pi ice mainly during the latter pait of the Vindolxinian period 
and was completed in the S irinalian 1 he waters of the oetsn 
wen then excluded from the Caspian ind eastern Mediterranean 
basins inei replaeeel by vast fresh wale i likes while brackish 
water lagoons occupied much of the western Mediterranean This 
great retre it of the sea culniinateel in the Pontian st ige and 
land connexion was established lx tween North and South \ineriei 
Outside the Luiasiin region \c]uilanian deposits ncrur m 
F'ormosa Javi Bornex) md Madagase ir vvliile Burdigah in ele posits 
are found in Mongolia Ihe Vindoboman ranges from Greenland 
Iceland and Spitzbergen, wheie it contains lignite and ))lints 
denoting a temperate elim lU by J ipan, J iva and Indui, to Vie bin 1 
It recurs in the \zores and the \nt ilk s and at intcivals ilong the 
American continent from Patagonia to Aliska, where all three 
lower stages are represented, as also in the West Indus \long 
the Atlantic slope of the United States and around the C ulf ol 
Mexico the complete Mioetm senes is present, the Snnnatian and 
Pontian also occur in Cahfornn 

The Miocene was a jX'nod of change, of mountain budding, 
climatic differentiation hitherto unprecedented, and of modi ration 
in organic lifi , espi eially on land 1 he rich 1 uropean floia indieates 
an equable and moist sub tropical climate, slowly cooling, as wit- 
nessed by the gradual inert asc of liets with deciduous foliage 
imongst those characteristic of more tropical conditions Oaks, 
maples, poplcars, planes, willows, Cinnamomum, Camphora, Myrica, 
Sequoia, Faxodium, Olyptostrubus and palms, ffounshtd togethtr 
The marine calcarexius ilga Lithothamnium became in impoitant 
reef building organism Nummuhtts gave place to Lepidvcvdina 
lamt llibranchs and particularly gasttropods aboundi d in the shallow 
seas of which the shirk Carcharodon and the marine manirruds 
Squalodon and Hahthenum were amongst the largest demzens 
rlie mammalian land fauni of Purope made striking advances, 
md assumed a decidedly African aspect Marsupials h id dlsap 
jicated from it before the Burdigahan period, during which primitive 
genera like Palaeochoerus, Hyopotamus, and the hornless ruminantb 
Anthracotlienum and Urachyopus bccamt extinct, while probos 
cukans (Mastodon, Dinothenum), rhinoceios and ipes (Ortopithecus, 
Pliopithecus) came in, followed by antelopes, beavers anti probably 
Machaerodus in the Vmdobonian The spread of turi forming 
grasses was succeeded m the Pontian by an enormous increase ot 
herbivorous mamimils^ including Hipparwn and horned ruminants 
[Helladothenum, Antilope, Cervus, Camelopardalis, Palaeotragus) , 
whose migrations were facilitated by the desiccation of the Medi 
terranean basin (C B W *) 

MIOT DE MEUTO, ANDRE FRANQOIS, Comte (1762-1841), 
French statesman and scholar, was born at Versailles (Seinc- 
ct-Oise) on the 9th of February 1762 He was a high official 
in the war office before the Revolution, and under the Republic 
he eventually became secretary -general for foreign affairs 
That he was not denounced under the Terror was due to the 
fact that he was indispensable m his department In 1795 he 
was sent as French envoy to Florence, then to Rome, and on 
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his return to Florence received orders to proceed to Corsica, 
which, after its evacuation by the British, was in a state of 
anarchy In Corsica he allied himself with Joseph Bonaparte, 
and after pacifying the island returned to Italy Recalled by 
the Directory in 1798 because of his refusal to foment insurrection 
in Italy, he spent some time m retiremtnt, but he was in the 
diplomatic service in Holland at the revolution of 18 Brumaire 
(Nov 9, 1799) Under the consulate he was secretary -general 
at the ministry of war, and a member of the council of state, and 
was sent on i second mission (1801-1802) for the pacification 
of Corsica In 1806 he joined Joseph Bonaparte in Naples 
as minister of the interior, afterwards following him to Spam 
as comptroller of the household, but he returned to France in 
the retreat of 1813 Next year he was created comte de Melito, 
and during the Hundred Days he served as commissary extra- 
Drdinary with the XII Army division He took no part m 
politics after Waterloo, wdicre his son-in-law, General J B 
Jamin, was killed, and his own son mortally wounded He 
visited Joseph Bonaparte in America in 1825, and then spent 
some years m Germany with his daughter, whose second husband. 
General von Flcischmann, represented the king of Wurttem- 
burg in Pans in 1831 He was admitted in 1835 to the French 
\Lademy on the merits of his translations of Herodotus (Pans, 
1822) and Diodorus (Pans, 1835-1838) He died m Pans on 
the 5th of January 1841 

Miot de Mdlito h ul kept a diary which, arranged for publication 
by his son m law, (jcncral von f Itischmann, covers the years from 
1788 to 1815, and i'* of interest for the history of the Bonaparte 
f imily and of Joseph's donunion in Spam Published in France 
in 185S, it was translated into Fnglish by Mrs C Hoey and J Lillie 
(2 \ols, 1881), and ilso into ( crmin (Stuttgart, 1866-1807) See 
\lb(rt Gaudin, Le^ Miot ( Xjaccio, 1896) 

MIQUEL, JOHANN VON (1829-1901), German statesman, 
was born at Neuenhaus, Hanover, on the 19th of February 
1829, being dcbccnded from a French family which had emigrated 
during the Revolution He learnt 1 iw at the universities of 
Tludelbcrg and Gottingen Studying the writings of Karl 
Marx he became a convert to an extreme revolutionary, 
socialistic and atheistic creed, but though he entered into corre- 
spondence with Marx, with the object of starting a revolutionary 
movement he does not appear to have taken any overt part in the 
events of 1848- 184() Further study of political economy soon 
enabled him to pass out of this phase, and in 1850 he settled 
down to practise as an advocate at Gottingen He acquired 
repute as an able lawyer and a rising politician, and especially 
for his knowledge of financial questions He was one of the 
founders of the German Nattonalvereifij and in 1864 he was 
elected a member of the Hano\erian parliament as a Liberal 
and an opponent of the government He accepted the annexa- 
tion of Hano\ cr by Prussia w ithout regret, and was one of the 
Hanoverians whose parliamentary abilities at once won a com- 
manding position in the Piussian parliament, which he entered 
in 1867 For some reason — perhaps because Bismarck did not 
entirely trust him— he did not at this time attain quite so influen- 
tial a position as might have been anticipated, nevertheless he 
was chairman of the parliamentary committee which in 1876 
drafted the new rules of legal procedure, and he found scope for 
his great administrative abilities in the post of burgomaster of 
Osnabruck He held this position from 1865 to 1870, and again 
from 1876 to 1879, being in the meantime (1870-1873) a director 
of the Discontogesellschaft In 1879 he was elected burgomaster 
of Frankfort-on-Main, where he gamed a great reputation for the 
energy with which he dealt with social questions, especially that of 
the housing of the poor Probably owing to his early study of 
soaalism, he was very reedy to support the new state socialism 
of Bismarck He was the chief agent in the rcorganiisation 
of the National Liberal party m 1887, *ri which year he entered 
tfc, imperial Reichstag After Bismarck’s fall in 1890 he was 
cwBen Prussian minister of finance, and held this post for ten 
ywrs He distinguished himself by his reform of the Prussian 
system of taxation, the one really successful measure of the new 
reign m internal affairs An attempt, however to reform the 
system of imperial finance in 1893-1894 failed, and much injured 


his reputation Miquel had entirely given up his Liberalism, 
and aimed at practical measures lor improving the condition 
of the people irrespective of the party programmes, yet some 
of his measures — ^such as that for taxing “ Waarenhauser ” 
(stores) — were of a very injudicious nature He professed to aim 
at a union of parties on the basis of the satisfaction of material 
interests, a policy to which the name of Sarnmlung was given, 
but his enemies accused him of constantly intriguing against 
the three chancellors under whom he served, and of himself 
attempting to secure the first place m the state 1 he sympathy 
which he expressed for the Agrarians increased his unpopularity 
among Liberals and industrials , but he pointed out that the state 
which for half a century had done everything to help manufac- 
tures, might now attempt to support the failing industry of 
agriculture In June 1901 the rejection of the canal bill led 
to a crisis, and he was obliged to send m his resignation His 
health w as already failing, and he died on the 8th of September 
of the same year at his house m Frankfort 

MIQUELETS (Miqueletes or Migueietes) were irregular 
local troops m Catalonia w ho derived their name, it is said, from 
Miguel or Miquelot de Prats, a Catalan menenary captain in the 
service of Cesare Borgia They enjoyed a certain prominence in 
the minor wars of Spam during the 17th and i8th centuries, 
and in peace seem to have plundered travellers In the War 
of the Sp mish Su( ( cssion {q v ) the Miquck ts continued the 
struggle against the French claimant until long after the peace 
During the Peninsular War they were exc eedingly successful in 
harassing the French invaders in the mountains of Catalonia 
Sometimes they even attempted operations in large bodie'>, 
\s in the operations round Geiona m 1808 ind 1809 Ihey 
were maintained by the se\eral parishes, not by the central 
or the provincial governments, and as they had to turn out for 
duty on sound ol the village alarm-bell {somaien) they arc 
frequently c ailed somaienes 

MIRABEAU, ANDRE BONIFACE LOUIS RIQUETI, Vicomte 
DE (1754-1792), brother of the orator Mirabcau, was one of the 
rcadionary leaders at the opening of the French Revolution 
Sent to the army m Malta in 1776 he spent pait of his two years 
there in prison foi insulting a religious pro( cssion During the 
War of American Independence he was in several sea-fights 
with the English, and was at the taking of Yorktown in 1781 
In the following v car he had two narrow esc apts fiom drowning 
In 1789, with his debts paid up by his father, he was elceted 
by the noblesse of Limoges a deputy to the States General 
He was a violent Conservative and opposed everything thit 
threatened the old regime His drunkenness produced a 
corpulency which brought him the nickname Mirabeau Tonneau 
(‘^ Barrel Mirabeau ”), but he was not lacking in some of that 
insight which marked his brother He shared fully in the 
eccentric family pride, and boasted of his brother’s genius 
even when bitterly opposing him He emigrated about 1790, 
and raised a legion which was to bear his name, but his insolence 
alienated the German princes, and his command was taken 
from him He died in August 1792 — of apoplexy or from a 
duel — in Freiburg im Breisgau He wrote some verse as well 
as various pamphlets 

See Joseph Sarrazin, Mirabeau Tonneau^ etn Condottxere aus der 
Revolutionszeit (Leipzig, 189^) and La RA*olution fran^atse^ voF 
XXI and xxi\ Lugene Berger, Le Vtcomie de Mirabeau {Mirabeau 
Tonneau) ^ (1904), and for a list of contemporary 

pamphlets, Ac , M Tourneux, Bthhographte de la vtlle de Parts , 
vol iv (1906) 

MIRABEAU, HONORS GABRIEL RIQUETI, Comte de (1749- 
1791), French statesman, was born at Bignon, near Nemours, 
on the 9th of March 1749 The family of Riquet, or Riqueti, 
originally of the little town of Digne, won wealth as merchants 
at Marseilles, and in 1570 Jean Riqueti bought the chateau 
and seigniory of Mirab^u, which had belonged to the great 
Proven9al family of Barras In 1685 Honor6 Riqueti obtained 
the title of marquis de Mirabeau His son Jean Antoine served 
wuth distinction through all the later campaigns of the reign 
of Louis XIV , and especially distinguished himself m 1705 at 
the battle of Cassano, where he was so severely wounded in 
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the neck that he had ever after to wear a silver stock, yet he 
never rose above the rank of colonel, owing to an eccentric habit 
of speaking unpleasant truths to his supenors On retiring from 
the service he married Fran^oise de Castellane, and left at his 
death, in 1737, three sons — Victor marquis de Mirabeau, Jem 
Antoine, bailli de Mirabeau, and Comte Louis Alexandre de 
Mirabeau The great Mirabeau was the eldest surviving son of 
the marquess When but three years old he had a virulent attack 
of small-pox which left his face disfigured, and contributed to 
his father’s dislike of him Being destined for the army, he was 
entered at a pension militaire at Pans Of this school, whu h had 
Lagrange for its professor ol mathematics, we have an amusing 
account in the life of Gilbert Billiot, ist earl of M into, who with 
hib brother Hugh, afterwards British minister at Berlin, there 
made the acquaintance of Mirabeau On leaving this school in 
1767 he received a commission in a cavalry regiment which his 
grandfather had commanded years before He at on( e began 
love-making, and in spite of his ugliness succeeded in winning 
the heart of the lady to whom his colonel was attached , this led 
to such scandal that his father obtained a lettre de cache* y and 
the young scapegrace was imprisoned in the isle of Re The 
love affairs of Mirabeau form a well-known history, owing to the 
celebrity of the letters to Sophie Yet it may be asserted that 
until the more durable and more reputable ( onnexion with Mme 
de Nehra these love episodes were the most disgrac eful blemishes 
in a life otherwise of a far higher moral character than has been 
commonly supposed As to the marquess, his use of leltres de 
cachet is perfectly defensible on the theory of leltres de cachet y 
and Mirabeau, if any son, surely deserved such correction 
Further, they had the effect of sobering the culprit, and the 
more creditable part of his life did not begin till he left Vine c nnes 
Mirabeau did not develop his great qualities of mind andcharaetc r 
until his youthful excesses were over, and it was not till 1781 
that these began to appear On being release d, the young count 
obtained leave to accompany as a volunteer the Brench expedi- 
tion to CorsK a After his re turn, he tried to keep on good terms 
with his father, and in 1772 he married a ruh heiiess, Mane 
Emilie, daughter of the m irquess de Mangnane, an alliance 
procured for him by his father His wild extravaganc c, however, 
forced his father to forest dl his creditors by securing his deten- 
ticm in serni-exile in the country, where he wrote his earliest 
extant work, the sur le despolisme llis violent disposition 
now led him to quarrel with a country gentleman who had 
insulted his sister, and his semi-exile was (hanged by lettre de 
cachet into imprisonment in the Chatciu dTf In 1775 he was 
removed to the castle of Jc>ux, to which, however, he was not 
very closely confined, having full leave to visit in the towm of 
Pontarher Here he met Mane Theri^se de Monnier, his Sophie 
as he called her Of his behaviour nothing too strong can be 
said he was introduced into the house as a friend, and betrayed 
his trust by indue ing Mme de Monnier to fall in love with him 
The affair ended by ins escaping to Switzerland, where Sophie 
jCMned him, they then went to Holland, where he lived b> hack- 
work for the booksellers , meanwhile Mirabeau had been ( on- 
demned to death at Pontarher for rapt et voly and in May 1777 
he was seized by the French police, and imprisoned by a lettte 
de cachet in the castle of Vincennes 

During his imprisonment he seems to have learnt to control 
his passions from their very exhaustion, for the early part of 
his confinement is marked by the indecent letters to Sophie 
(first published in 1793), and the obscene Erotica bthlton and 
Ma converstoHy while to the later months belongs his political 
work of any value, the Leltres de cachety published after his 
liberation (1782) It exhibits an accurate knowledge of BYench 
constitutional history skilfully applied m an attempt to show 
that ajn existing actual grievance was not only philosophically 
unjust but constitutionally illegal It shows, though in rather 
a diffuse and declamatory form, that application of wide historical 
knowledge, keen philosophical perception, and genuine eloquence 
to a practical purpose which was the great characteristic of 
Mirabeau, both as a political thinker and as a statesman 
With release from Vincennes (August 1782) begins the 


second period of Mirabeau ’s life lie found that his Sophie 
was an idealized version of a rather common and ill-educated 
woman, and she consoled herself with the iffcction of a young 
officer, after whose death she committed suicide Mirabeau 
first set to work to get the sentence of death still hanging over 
him reversed, and by his eloquence not only succeeded in this 
but got M dc Monnier condemntd in the costs of the whole law 
proceedings From Pontailier he went to Aix, where he claimed 
the court’s order that his wife should return to him She naturally 
objected, but ^ his eloquence would have won his case, c\cn 
against Jean BAienne Marie Portalis, the leader of the Aix Bar, 
had he not in his excitement accused his wife of infidelity, on 
which the court pronounced a decree of separation He then 
intervened in the suit pending between his father and mother 
before the parlemcnt of Pans, and attacked the ruling powTrs 
so violently that he had to leave France and again go to Holland, 
and try to live by literal > work About this time began his 
(onnexion with Mme de Nehra, the daughter of 7 wicr veil 
Haren, a Dutch statesman and political writer, and a woman 
of a far higher tvpe than Sophie, more educateci, more refined, 
and more capable of appreciating Mirabeau’s good points 
His life was strengthenecl by the love of his petite horde, Mme 
dc Nehra, his adopted son, Lucas d( Montigny, and his little 
dog C hico After a period of work m Holland he betook himself 
to England, where his tuatise on leitres de cachet had been 
much admired, being translated into English in 1787, and where 
he wvis soon admitted into the best \\ hig literary md political 
socict) of 1 ondon, through his old s( hoolfellow Gilbert Elliot, 
who had now inherited his father’s baronetcy and estates, anci 
become a leading Whig membe r of parliament Of all his English 
friends none seem to have been so intimate with him as the ist 
marquess of lansdownc, better known as lord Shelburne, and 
Mr, afterwards Sir Samuel, Romilly 1 he 1 \tter became paiticu- 
lailv attached to him, ind leally unde 1 stood his character, 
and It is strange that his remarks upon Mirabeau in the fragment 
of autobiograph) which he left, and Mirabeau’s letters to him, 
should have been neglected by French writers Romilly was 
introduced to Mirabeau bv Sir traneis d Ivtrnois (1757-1842), 
and readily undertook to translate into English the Comidera' 
ttons sur lordte de Cwcinnatus, which Mirdieau had written 
in 1785 Romill\ writes thus of him in his autobiography — 

I he count \\ IS difficult enough to plcisi he was sufhcunlly 
impressed with tlic beauties of the original He went over tvtry 
))iit of the translation with me, observed on every jiassagc in which 
justice was not done to the thought or the foicc of llic expression 
lost, and made many useful ciiticisms During this occupation 
we had oc( ision to see one mother oft(^n, and became very mti 
mate and, as he had read much, had sten a great dcil of the world, 
was acquainted with all the most distinguished persons who at that 
time adorned either the royal court or the ic public of letters m 
Fiance, had a grcit knowledge of French and Italian literatuic, and 
possessed \er> good taste, his conversation was extremely interest- 
ing and not a little instructive I had such fretpient opportunities 
of seeing him at this time and afte rw irds at a much more important 
p( nod of his life, that I think Iiis cliaracter was well known to me 
I doubt whethci it has been so well known to the world, and I am 
convinced that great injustuc has been done him This, indeed, 
IS not surjirising, when one consideis thit, from the first moment 
of his entering upon the career of an author, he had been altogether 
indifferent how numerous or how powerful might be the enemies 
he should piovokc His vanity was certainly excessive, but I 
have no doubt that m his public conduct as well as m his writings, 
lu was desirous of doing good, that his ambition was of the noblest 
kind, and that he proposed to himself the noblest ends He was, 
however, like many of his countrymen, who weie active in the 
calamitous Revolution which afterwards took jilacc, not sufficiently 
scrupulous about the means by which those ends were to be accom- 
plished He indeed to some degree professed this, and more than 
once I have heard him say that there were occasions upon which 
‘ la petite morale 6tait ennemie de la grande * It is not surprising 
that with such maxims as these in his mouth, unguarded in his 
expressions and careless of his reputation, he should have afforded 
room for the circulation of many stones to his disadvantage " 

This luminous judgment, it must be noted, was written by 
a man of acknowledged purity of life, who admired Mirabeau 
in early life not when he was a statesman, but when he was 
only a struggling literary man The Considerations sur I otdre 
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de Ctnannatus which Romillv translated was the only important 
work Mirabeaii wrote m the year 1785, and it is a good specimen 
of his method He had read a pamphlet published m America 
attacking the proposed order, which was to form a bond of asso- 
ciation between the officers who had fought in the American War 
of Independence against F ngknd , the arguments struck him as 
true and valuable, so he re-arranged them m his own fashion, 
and rewrote them m his own oratorical style He soon found 
such work not suftic lently remunerative to keep his petite 
horde in comfort, and then turned his thoughts to employment 
from the hrench foreign office, either in writing or m diplomacy 
He first sent Mine de Nehra to Pans to make peace with the 
aiithoritu s, and then returned himself, hoping to get employment 
through an old literary collaboraieur of his, Durival, who was 
at this time direc tor of the financ es of the department of foreign 
affairs One of the functions of this official was to subsidize 
political pamphleteers, and Mirabeau had hoped to be so 
employed, but he ruined his chances by a serit*s of writings on 
financial questions On his return to Pans he had become 
dcqiumted with Etienne Clavi^re, the Genevese exile, and a 
banker named Panrhaud Prom them he heard plenty of abuse 
of stock-jobbing, and seizing their ideas he began to regard 
sto< k jobbing, or agiotage ^ as the soun e of all evil, and to attack 
m his usual vehement style the Hxnque de St Oiarles and the 
Comfiagnie des Eaux Ihis last pamphlet brought him into 
a controversy with ( aron de Beaumarchais, who certainly did 
not get the best of it, but it lost him anv chance of literary 
employment from the government However, his ability was 
too great to be neglected by a great minister such as Charles 
Gravier, Comte de Vergennes undoubtedly was, and after a 
preliminary tour to Berlin at the beginning of 1786 he was des- 
patc bed m July 1786 on a sec ret mission to the court of Prussia 
from which he returned in January 1787, and of which he gave 
a full account m his Histotre secrete de la cour de Berlin (1789) 
iht months he spent at Berlin were important in the history 
of Prussia, for while he was there Freclerick the Great died 
Ihe letters just mentioned show clearly what Mirabeau did and 
what ho saw, and ec{ually clearly how unfit he was to be a diplo- 
matist He certainly failed to conciliate the new king P redcnck 
William, and thus ended MirabeaiPs one attempt at diplo 
macy During his journey he h id mxde the acquaintance of 
Jakob Mau Villon (1743 -1794), whom he found possessed of a 
great number of fac ts and statistics with regard to Prussia, 
these he made use of in a great work on Prussia published in 
1788 But, though his De la monarchte pru^sienne sous FrMhic 
le Grand (London, 1788) gave him a general reputation for 
historical learning, he had in the same year lost a chance of 
political employment He had offered himself as a candidate 
(or the office of secretary to the Assembly of Notables which 
the king had just convened, and to bring his name before the 
public published another financial work, the Denonciation de 
I'agtotagCf which abounded in such violent diatribes that he 
not only lost his election, but was obliged to retire to longres, 
and he further injured his prospects by publishing the reports 
he had sent m during his secret mission at Berlin But 1789 was 
at hand, the states-general was summoned, Mirabeau^s period 
of probation was over 

On hearing of the king’s determination to summon the states- 
general, Mirabeau started for Provence, and offered to assist 
at the preliminary conference of the noblesse of his distrut 
They rejected him , he appealed to the Htrs etatf and was returned 
both for Aix and for Marseilles He elected to sit for the former 
t ity, and was present at the opening of the states-general on the 
4th of May 1789 From this time the record of Mirabeau’s life 
forms the best history of the first two years of the Constituent 
Assembly, for at every important crisis his voice is to be heard, 
though his advice was not always followed He possessed at 
the same time great logical acuteness and the most passionate 
enthusiasm From the beginning he recognized that government 
exists in order that the bulk of the population may pursue their 
daily work in peace and quiet, and that for a government to be 
successful It must be strong At the same time he thoroughly 


comprehended that for a government to be strong it must be 
m harmony with the wishes of the majority of the people He 
had carefully studied the Fnglish constitution m England, and 
he hoped to established m France a system similar in prmciple, 
but without any slavish imita-tion of the details of the English 
constitution In the first stage of the history of the states- 
general Mirabeau’s part was very great He was soon recognized 
as a leader, to the chagrin of Jean Joseph Mourner, because 
he always knew his own mind, and was prompt in emergencus 
To him IS to be attributed the successful ( onsohdation of the 
National Assembly When the taking of the Bastille had 
assured the success of the Revolution, he warned the Assembly 
of the futility of passing fine-sounding decrees and urged the 
necessity for acting He declared that the famous n.ght 
of the 4th of August was but an orgy, giMng the people an im- 
mense theoretical liberty while not assisting them to prac tical 
freedom, and overthrowing the old regime before a new one 
could be constituted His fiilure to control the ihecjrizers 
showed Mirabeau, after the removal of the king and the Assembly 
to Pans, that his eloquenc e would not enable him to guide the 
Assembly by himself, and that he must therefore try to get 
some support He wished to establish a strong ministry, 
which should be responsible like an English ministry, but to 
an assembly chosen to represent the people of France better 
than the English House of Commons at that time represented 
Engl ind He first thought of becoming a minister at a 
very early date, if we may believe a story contained in the 
Memotres of the duchesse d’Abrantes to the effect that in May 
1789 the queen tried to bribe him, but that he refused this and 
expressed his wish to be a minister The indignation with 
which the queen repelled the idea may have made him think of 
the duke of Orleans as a possible constitutional king, because 
his title would of necessity be p irliamentary But the weakness 
of Orleans was too palpable, and in a famous remark Mirabeau 
expressed his utter contempt for him He also attempted to 
form an alliance with Lafayette, but the general was as vain 
and as obstinate as Mirabeau himself, and had his own theories 
about a new Jbrench constitution Mirabeau tried for a time, 
too, to act with Necker, md obtained the sanction of the Assem- 
bly to Necker’s linancial scheme, not because it was good, but 
because, as he said, “ no other plan was before them, and some- 
thing must be done ’ 

Hitiierto weight has bet n laid on the practu al side of Mirabeau s 
political genius, his ideas with regard to the Revolution after 
the 5th and 6th of October must now be examined, and thl^ 
(an be done at length, thanks to the publication of Mirabeau s 
correspondence with the Comte de la Marck, a study of which 
IS indispensable fur mv correc t knowledge of the history of the 
Revolution between 1789 and 1791 Auguste Mane Raymond, 
prince d’Arenberg, known as the comte de la Marck, was a 
Flemish nobleman who had been proprietary colonel of a German 
regiment m the service of France, he was a close friend of the 
queen, and had been elected a member of the states-general 
His aquamtance with Mirabeau, begun in 1788, ripened during 
the following year into a friendship, which La Marck hoped 
to turn to the advantage of the court After the events of the 5th 
and 6th of October he consulted Mirabeau as to what measures 
the king ought to take, and Mirabeau, delighted at the opportu- 
nity, drew up an admirable state paper, which was presented 
to the king by Monsieur, afterwards Louis XVUI The whole 
of this Memotre should be read to get an adequate idea of 
Mirabeau’s genius for politics, here it must be summarized 

The mam position is that the king k, not free in Pans he must 
therefore leave Pans and appeal to hranct Pins n en veut quo 
1 argent, les provmoes elemandent des lois ’ But where must the 
king go ^ Se retircr X Metz ou sur toiite autre fronturc scrait 
(I^clkrer la guerre X la nation et abdiquer Ic trone Un roi qui est la 
settle sauvegardo de son peuple nc fuit point devant son peuple 
il le prend pour juge de'Sa condinto et de ses pnucipes ' He must 
then go towards the interior of Pianee to a provincial capital, best 
of all to Rouen, and there he must appeal to the people and summon 
a great convention It would be rum to appeal to the noblesse, as 
the queen advised “ un corps de noblesse n est point une armOe, 
qui puisse combattre " When this great convention met llu 
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king must show himself ready to recognize that great changes have 
taken place, that feudalism and absolutism have for ever disappeared, 
and that a new relation between king and people has arisen, which 
must be loyally observed on both sides for the future II est 
certain, d'ailleurs, qu il faut une grande revolution pour sauver le 
royaume, que la nation a des droits, qu'cllc est en chemin de les 
recouvrer tous, et qu il faut non seulement les rdtablir, mais les 
consolider ” lo establish this new constitutional position between 
king and people would not be difficult, because 1 indivisibility du 
monarque et du pcuplc est dans le coeur de tous les Fran^ais il 
taut qu’elle existe dans 1 action et le pouvoir " 

Such was Mirabeau’s programme, from which he never 
du erged, but whu h was far too statesmanlike to be understood 
by the poor king, and far too positive regarding the altered 
condition of the monarchy to be palatable to the queen Mira- 
beau followed up his MSmoire by a scheme of a great ministry 
to contain all men of mark— Necker as prime minister, “to 
render him as powerless as he is incapable, and yet preserve 
his popularity for the king,” the due de Liancourt, the due de 
la Rochefoucauld, La Marck, lalleyrand, bishop of Autun, it 
the finances, Mirabeau without portfolio, G J B Target, mayor 
of Pans, Lafayette generalissimo to reform the army, Louis 
Philippe, comte de Segur (foreign affairs), Mourner and I R G 
le Chapelier This scheme got noised abroad, and was ruined 
by a decree of the Assembly of the 7th of November 1789, that 
no member of the Assembly could become a minister, this 
decree destroyed any chance of that necessary harmony between 
the ministry and the majority of the representatives of the 
nation which existed in England, and so at once overthrew 
Mirabeau’s hopes The queen utterly refused to take Mirabeau^s 
counsel, and La Marck left Pans However, in April 1790 he 
was suddenly recalled by the comte de Mercy-Argenteau, the 
Austrian ambassador at Pans, and the queen’s most trusted 
political adviser, and from this time to Mirabeau’s death he 
became the medium of almost daily communications betwee n 
the latter and the queen Mirabeau at first attempted again to 
make an alliance with Lafayette, but it was useless, for Lafayette 
was not a strong man himself and did not appreciate ** la force ” 
in others From the month of May 1790 to his death in April 
1791 Mirabeau remained in close and suspected, but not actually 
proved, connexion with the court, and drew up many admirable 
state papers for it In return the court paid his debts, but it 
ought never to be said that he was bribed, for the gold of the 
court never made him swerve from his political principles — 
never, for instance, made him a royalist He regarded himself 
as a minister, though an unavowed one, and believed himself 
worthy of his hire 

Before Mirabeau’s influence on foreign policy is discussed, 
his behaviour on several important points must be noticed 
On the great question of the veto he took a practical view, and 
seeing that the royal power was already sufficiently weakened, 
declared for the king’s absolute veto and against the compro- 
mise of the suspensive veto He knew from his English 
experiences that such a veto would be hardly ever used unless 
the king felt the people were on his side, and that if it were 
used unjustifiably the power of the purse possessed by the 
representatives of the people would, as in England in 1688, 
bring about a bloodless revolution He saw also that much 
of the inefficiency of the Assembly arose from the in- 
experience of the members and their incurable verbosity, 
so, to establish some system of rules, he got his friend 
Romilly to draw up a detailed account of the rules and 
customs of the English House of Commons, which he trans- 
lated into French, but which the Assembly, puffed up by a 
belief in its own merits, refused to use On the great subject 
of peace and war he supported the king’s authority, and with 
some success Again Mirabeau almost alone of the Assembly 
held that the soldier ceased to be a citizen when he became a 
soldier, he must submit to be depnved of his liberty to think 
and act, and must recognize that a soldier’s first duty is obedi- 
ence With such sentiments, it is no wonder that he approved 
of the vigorous conduct of Frangois Claude Amour, marquis de 
B0U1II4, at Nancy, which was the more to his credit as Bouill^ 
was the one hope of the court influences opposed to him Lastly, 


in matters of finance he showed his wisdom he attacked 
Necker’s “ caisse d’escompte,” which was to have the whole 
control of the taxes, as absorbing the Assembl>’s power of the 
purse, and he heartily approved of the b>stem of assignat'^, 
but with the reservation that they should not be issued to the 
extent of more than one-half the value of the lands to be sold 
Of Mirabeau ’s attitude with regard to foreign affairs it is 
necessary to speak m more detail He held it to be just that 
the French people should conduct their Revolution as they 
would, and that no foreign nation had any right to interfere with 
them while they kept themselves strictly to their own affairs 
But he knew also that neighbouring nations looked with unquiet 
eyes on the progress of affairs in France, that they feared the 
influence of the Revolution on their own peoples, and that 
foreign monarchs were being prayed by the hremh emigres to 
interfere on behalf of the Erench monarchy To prevent this 
interference, or rather to give no pretext for it, was his guiding 
thought as to foreign policy He had been elected a member of 
the comtte diplomatique of the Assembly in July 1790, and became 
Its reporter at once, and in this capacity he was able to prevent 
the Assembly from doing much harm m regard to foreign 
affairs He had long known Armand Marc, comte de Mont- 
morin, the foreign secretary, and, as matters became more 
strained from the complications with the princes and counts 
of the empire, he entered into daily communication with the 
minister, advised him on every point, and, while dictating 
his policy, defended it in the Assembly Mirabeau’s exertions 
in this respect are not his smallest title to the name of statesman , 
and how great a work he did is best proved by the confusion 
which ensued in this department after his death For indeed 
in the beginning of 1791 his death was very near, and he knew 
it to be so The wild excesses of his youth and their terrible 
punishment had weakened his strong constitution, and his 
parliamentary labours completed the work So surely did 
he feel its approach that some time before the end he sent all 
his papers over to Sir Gilbert Elliot, who kept them under seal 
until claimed by Mirabeau’s executors In March his illness 
was evidently gaining on him, to his great grief, because he 
knew that he alone could yet save France from the distrust 
of her monarch and the present reforms, and from the foreign 
interference, which would assuredly bring about catastrophes 
unparalleled in the history of the world Every care that science 
could afford was given by his friend and physician, Cabanis, to 
whose brochure on his last illness and eJeath the reader may 
refer The people kept the street in which he lay quiet, but 
medical care, the loving solicitude of friends, and the respect 
of dll the people could not save his life When he could speak 
no more he wrote with a feeble hand the one word “ dormir,” 
and on the 2nd of April 1791 he died 
No man ever so thoroughly used other men s work, and yet 
made it all seem his own J( prends mon bitn ofi je le trouve * 
IS as true of him as of Molidre His first literary work, except 
the bombastic but eloquent Essax sur le despotisme (Neufchiitel, 
1775), was a translation of Robert Watson's Philip II , done in 
Holland with the help of Durival, his Considiratwm sur Vordre de 
Cincinnatus (London, 1788) w is based on a pamphlet by Aedanus 
Burke (1743-1802), of South Carolina who c pposed the anstocratic 
tendencies of the Society of the Cincinnati and the notes to it 
were by larget his financial writings were suggested by the 
Genevese exile, Claviire During the Revolution he received 
yet more help, men were proud to labour for him, and 
did not murmur because he absorbed all the credit and 
fame Etienne Dumont, Clavi^rc, Antoine Adrien Lamourette 
and I^ticnne Salomon Reybaz were but a few of the most distin- 
guished of his collaborators Dumont was a Genevese exile, and 
an old friend of Romilly s, who willmgly prepared for him those 
famous addresses which Mirabeau used to make the Assembly pass 
by sudden bursts of eloquent declamation Clavi^re helped him in 
finance, and not only worked out his figures, but even wrote his 
financial discourses, Lamourette wrote the speeches on the civil 
constitution of the clergy Reybaz not only wrote for him hia famous 
speeches on the assignats, the organization of the national guard, 
and others, which Mirabeau read word for word at the tribune, but 
even the posthumous speech on succession to the estates of intestates, 
which Talleyrand read in the Assembly as the last work of his 
dead friend Yet neither the gold of the court nor another man's 
conviction would make Mirabeau say what he did not himself 
believe, or do what he did not himself think nght He took 
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Other men’s labour as his due, and impressed their words, of 
which he had suggested the underlying ideas, with the stamp of 
his own indlviduabty, his collaborators themselves did not com- 
plain — they were but too glad to be of help in the great work 
of controlling and forwardmg the French Revolution through 
its greatest thinker and orator As an orator his eloquence has 
been likened to that of both Bossuet and Vcrgniaud, but it had 
neither the polish of the old 17th century bishop nor the flashes of 
genius of the young Girondin It was rather parliamentary oratory 
m which he excelled, and his true compeers are rather Burke and 
Box than any French speakers Personally he had that which is 
the truest mark of nobility of mind, a power of attracting love 
and winning faithful frunds (H M S) 

AuTHoRirfFS — ^The best edition of Mirabtau’s uorks is that 
published by Blanchard in 1819-1822, in ten volumes, of which 
the first two contain his LEuvres oratoirss from this collection, 
however, many of his less imporfant woi ks and the De la monarchte 
prusstenne are omitted For details of his life consult Pcuchet, 
Mirabeau Mimotre<i sur vie UtUraire et privde (1824) xnd the 
Mimotres btographiqttes, ItHdraires et poliUques de Mirabeau, ^ertts 
par Im rndme, par son pdre, son oncle et son /i/t adoptif, which was 
issued by his adoptca ^n, Lucas de Montigny (8 vols . Pans, 
1834-1835) Sec also Etienne Dumont, Souvenirs sur Mirabeau 
(1832), a work which has been translated into English by Lady 
F R Seymour a.s 7 he Great Frenchman and the Little Geneiese 
(1904), Louise Colct, la Jeunesse de Mirabeau (1841), and Alfred 
B^gis, Miiabeau, son interdiction judiciaire (1895) The jiublica 
tion of the Lorrespondance entre Mirabeau et le comte de la March, 
by A do Hacoint (2 vols , 1851) marks an (poch in our exact 
knowledge of Mirabeau and his career some additional letteis 
appeared in the Oennan edition (3 vols, Leipzig, 1851-1852) 
Other published correspondence is Lettres cle Mirabeau el Chamforl 
(1796), Lettres du comte de. Mirabeau a Jacques Mauvillon (Bruns 
wick, 1792) Lettres origtnales de Mirabeau Rentes du donjon de 
Vincennes, iyyy-iy 8 o, published by I P M vnucl (4 vols, 1792) 
ind, on the same subject P lul Cottm, Sophie de Monmer et Mirabeau 
d aprds leur correspond ance inSdite (1903), Lettres h Julie, edited by 
1 ) Meunier and G Selois (Pans, 1903) Lettres indd lies {i Hob), edit<d 
by T F Vitry The Histoire seevHe forms the basis of H Wclschin 
ger^ La Mission seerHe de Mirabeau h Berlin (Pans, 1900) The 
most useful modem books are Louis and ( harles de Lom^nu , 
Les Mirabeau (5 vols , 1878 and 1889) Alfred Stern, Das Leben 
Mirabeaus (1889) See also E Rousst, Muabeau (1891) m the 
Grands Ecnvains Fran^ais senes P Plan Un CoUabovateur de Mira 
beau (Pans, 1874) treitmg of Reybir and throwing infinite light on 
Mirabeau's mode of work and H Keynald, Mirabeau et la constitu- 
ante (187^) On his eloquence and the share his collaborators had 
in his speeches sec F A Aulard, Orateurs de VassembUe constituante 
(1882) For his death see the curious broehuic of his physician, 
Cabanis, Journal de la maladie et de la mart de Mirabeau (Pans, 
1791, cd H Duchenne, Pans, 1890) There is a goo<l sketch sum- 
marizing modern ojniiion by E Charavay in La Grande Enc\clopthlte 
English works include P h Willert, Mirabeau (1898) m the ' Foreign 
Stitesmin" senes, C F Warwick, Mirabeau and the French 
Revolution (1905) W R H Trowbridge Mirabeau, the demi god 
(1907) H h von Holst The French Revolution I ested bv Mirabeau* s 
Career (Chicago 1894) , and F Fling, Mirabeau and the French 
RevolutKjn (London and New York, 1908) Other works are Victor 
Hugo, 1 tune sur Mirabeau (1834) Jiihs Barm, Mirabeau (1882) 
Mbert Sore 1 , Mir ibeau in Fssais d histoire et de critique (1883) 

G Lcloir, Mirabeau () Pontarlier (1886) Ferdinand Schwartz, 
Mirabeau und Mane Antoinette (Basel, 1891), and Alfred M^zi^res 
Vie de Mirabeau (1892) 

MIRABEAU, VICTOR RIQUETI, Marquis df (1715-1789), 
Freni h author and political economist, father of the great 
Mirabeau, was born at Pertiiis, near the old chateau de Mirabeau, 
on the 4th of October 1715 He was brought up very sternly 
by his father, and in 1728 joined the army He took keenly 
to campaigning, but never rose above the lank of captain, 
owing to his being unable to get leave at court to buy a regiment 
In 1737 he came into the family property on his father’s death, 
and spent some pleasant years till 1743 m literary companionship 
with Due Clapiers, Marquis de Vau\ enargues and the poet Lefranc 
de Fompignan, which might have continued had he not deter- 
mined to marry — not for money, but for landed estates The 
lady whose property he fancied was Mane Genevieve, daughter of 
a M de Vassan, a brigadier m the army, and widow of the marquis 
de Saulveboef, whom he married withotit previously seeing 
her on the 2Tst of April 1743 While m garrison at Bordeaux 
Mirabeau had made the acquaintance of Montesquieu, and after 
retiring from the army he wrote his first work, his Testament 
Pohttque (1747), which demanded for the prosperity of France 
a return of the French noblesse to their old position in the middle 
ages This work was followed m 1750 by a book on the Uithte 


des itats provenaaux, which was attributed to Montesquieu 
himself In 1756 Mirabeau made his first appearance as a 
political economist by the publication of his Amt des hommes 
ou traite de la population 1 his work has been often attributed 
to the influence, and in part even to the pen, of Quesnay, the 
founder of the economical school of the physiocrats^ but was 
really written before the marquis had made the acquamtance 
of the physician of Madame de Pompadour In 1760 he published 
his Theone de hmpdt, m which he attacked with all the 
vehemence of his son the farmcrs-general of the taxes, who got 
him imprisoned for eight days at Vincennes, and then exiled to 
his country estate at Bignon At Bignon the school of the 
physiociats was really established, and the marquis in 1765 
bought the Journal de I agriculture, du commerce, et des finances, 
uhich became the organ of the school He was recognized 
as a leader of political thinkers by Prince Leopold of Tuscany, 
afterwards emperor, and by Gustavus III of Sweden, who 
in 1772 sent hun the grand cross of the order of Vasa But 
his marriage had not been happy, he had separated fiom his 
wife in 1762, and had, he believed, secuied her safely in the 
provinces by a lettre de cachet, when in 1772 she suddenl) 
appeared in Pins, and commcni ed proceedings for a separation 
One of his own daughters had encouraged his wife to lake this 
step He V .s determined to kc(p the case quiet, if possible, fur 
the sake of Mme de Pailly, a Swiss lady whom he had lo\((l 
since 1756 But his wife would not let him rest, her plea was 
rejected in 1777, but she renewed her suit, and, though the great 
Mirabeau had pleaded his father s case, was successful in 1781 
Ihis trial quite broke the health of the marquis, as well as his 
fortune, he sold his estate at Bignon, and hired a house at 
Aigentcuil, where he lived quietly till his death on the iith 
of July 1789 

The marquis s younger brother, Jean Anioine Riqufti, 
‘‘the bailli ” (cl 1794), screed with distinction in the naw, 
but his brusque manners made success at court impossible 
In 1763 he became general of the galleys of Malta In 1767 
he returned to Prance and took charge of the chateau de 
Mirabeau, helping the marquis in his disastrous lawsuits 

See Louis ciL LoiTieniL s I es Mirabeau (2 vols, 1879) Also 
Henri Ripcrt, le Marquis de Mirabeau, ses thhries pohtiques tt 
(conomtques, [thdse pour le doctoraf] (Pans, 1901) Oncken, Der 
altcre Mirabeau und die oekonomische Gesiilschaft in Bern (Btrnc, 
1880) , Do 1 ivcrgne, Les Fconormstes frangais du si^cle 

MIRACLE (Lat mnaculum, from mnari, to wonder), an) thing 
wonderful, beyond human power, and deviating fiom the 
common action of the laws of nature, a supernatural e^ent 
The term is particularly associated with the supernatural factors 
in Christianity To the Lat niiraculum correspond Gr rtpri? 
in the New Testament, and Heb (Lxod xv it, 

Dan XII 6) in the Old Testament Other terms used in the 
New Testament are Svva/xi? “ with reference to the power 
residing m the miracle worker ” (cf Deut 111 24 and 

Num XVI 30), and crr/p^cTov “ with reference to the 
character or claims of which it was the witness and guar- 
antee ” (cf Exocl iv 8), that the power is assumed to 
be from God is shown by the phrases TTver/xart Oeov (Matt xii 
28, cf Luke IV 18) and SaxTvAw Oeov (Luke xi 20) 

While Augustine describes mir'iclcs as contra naturam quae 
nobis est nota ’ Aquinas without qualification defines them as 
' praeter naturim,'* ‘ supra et contra naturam ’ Loschtr affirm^ 
in regard to miracles that solus Deus potest turn supi i naturae 
vires turn contra naturae leges agere and Buddacus argues that 
in them a * suspensio Icgum naturae ” is followed a restitutio 
Against the common view that mitacles can attest the truth ot 
a dtVine revelation Gerhard maintained that per miiacula non 
possunt proban oracuta , and Hopfner returns to the qualified 
position of Augustine when he describes them as praeter et supra 
naturae ordmem " The two conceptions, once common in the Chris 
tian Church, that on theone hand miracles involved an interference 
with the forces and a R^spension of the laws of nature and that 
on the other hand as this could bo effected only by divine power 
they served as credentials of a divine revelation are now gf'nerally 
abandoned As regirds the first point it is now generally held 
th it miracles are exceptions to the order of nature as known in 
our common expenence, and as regards the second, that miracles art 
constituent elements in the divine revelation, deeds which display 
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the divine character and purpose . but they are Mens and not merely 
seals of truth borne of the theonea regarding miracles which 
have been formulated may be mentioned Bonnet Euler Haller 
Schmid and others suppose miracles to be already implanted in 
nature The miraculous germs always exist alongside other germs 
in a sort of sheath like hidden springs in a machine, and emerge 
into the light when their time comes ' Similar is the view of 
Paracelsus and Jerome Cardan who suppose a twofold world 
existing one in tlie other, beside or behind the visible is an inner 
ideal world, which breaks through in particular spots ' (Dornei s 
'system of Christian Doctrine ii 155 The 8th duke of 

Argyll {Rcten of I aw) maintains that * miracles mav be wrought 
by the selection and use of laws of which man knows and can 
know nothing and which it he did know he could not employ ' 
Ihese theoncs endeavour to discover the means by which the 
exceptional occurrence is brought about, but the explanation is 
merely hypothetital and we are not helped in conceiving the mode 
of the divine activity 111 the working of miracles I he important 
consideration from the religious standpoint is that Cxod's activity 
should be fullv recognized 

An attempt has been made to discover a natural law which will 
explain some at least of the miracles of Jesus In one respect 
alone ' says Matthew Arnold have the nuracles recorded by the 
evangelists a more real ground than the mass of miiaclcs of which 
we hive the relation Medical science hiS never gauged perhaps 
never enough set itself to gauge the mtimitc connexion between 
moral fault and disease lo what extent or in how many cases 
what IS c illed illness is due to moral springs having been used amiss 
whether by being over-iisi d, or by not being used suthciently we 
hardly at all know and vve too little inquire Certainly it is due 
to this very much moie than we commonly think and the more it 
IS due lo this the more do moral therapeutics nse m possibilitv 
dind \lT^por\.^.nQ,Q “ {L lierahire and Doema pp 14^-144) I he moral 
therapeutics consists in the influence of a powerful will over others 
liarnack accepts this view We see that a hrm will and a con 
vinced faith act even on the bodily life ind cause appearances 
which appeil to us as miiacles Who has hitherto here with cer 
tainty measured the realm of the possible and the real ? Nobody 
Who can say how far the influences of one soul on another soul 
and of the soul on the body rc ich ? Nobody Who can still 
affirm that all v\hich in this realm appears as striking re^ts only on 
deception and error ^ Certunly no miiaclcs occur but there is 
enough of the wonderful and the inexplicable'* {Das Wesen dts 
Chn^kntums, p 18) As n gards the theory, it may be pointed out 
(i) that the nature or cosmical miracles - feeding of the hve thou 
sand stilling ot the storm withering of the fig tree— are as well- 
attested as the miracles of healing (2) that many of the diseases 
the cure of which is repotted are of a kind with whicji moral thera 
peuites could not effect anything,^ (3) that Christs own insight 
regarding the power by which he wrought His works is directly 
challenged by this expl ination for He never failed to ascribe His 
power to the Tathcr dwelling in Him 

Ihe divine agency is recognized as combinmg and controlling 
but not as producing in the teleological notion of miiaclcs In 
miracle no new powers instituted or stimulated by God s creative 
action are at work but merely the gener il order of nature , but 

the manilold physical and spiritual powers in actual existence so 
blend together as to pioduce a startling result " (Horner's System 
of Christian Doctrine 11 157) While we cannot deny we have 
no ground for aflirining the truth of this theory Whether God s 
action IS creative or only selective and directive in miracles 
IS beyond our knowledge, we at least do not know the powers 
exercised, wh( ther new or old 

An attempt is made to get rid of tlie distmctivc niturc of miracle 
when the exceptionalntss of the events so regarded is reduced to 
a new subjective mode of regarding natural phenomena H F G 
Paulus dismisses the miracles is exaggerations or misappre 
hensions of quite ordinary events A Kitschl has been un]usstlv 
ch irge d with this tre itme nt of miracles But what he tmph isizes 
IS on the one hand the close connexion between the conception of 
miracles and the belief in divine providence and on the other the 
compatibility between miracles and the order of nature He de 
dines to rcgaid muacles as divine action contrary to the laws of 
nature So for Schlcicrmachcr ' miracle is neither explicable from 
nature alone nor entirely alien to it ' What both Kitschl and 
Schleiermachtr insist on is that the belief in miracles is inseparable 
from the belief in (»od and m God is immanent in nature, not only 
dirc'Cting and controlling its existent forces but also as initialing 
new stages consistent with the old u\ its progressive develooment 

We may accept Dorncr’s definition as adequate and satisfactory 
“ Miracles are sensuously cognisable events, not comprehensible on 
the ground of the causality of nature as such, but essentially on 
the grounl of God's free action alone Such facts find their |X)ssi- 
bility m the constitution of nature and God's living relation to it 
their necessity in the aim of revelation, which they subserve " 
(p t6i) By the first clause, inward moral and religious changes 
due to the operation of the Spirit of God in roan are excluded, and 

1 See also B | Kvle The Neurotic Theory of the Miracles of 
Hcaiing ' iHibbert Journal, v* 58b) 
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rightly so (see Inspiration) The negative aspect is presented in 
the second clause This is promment in J 's Mill s definition of 
miracles ‘ to constitute a miracle, a phenomenon must take place 
without having been preceded by any antecedent phenomenal 
conditions suflicient again to reproduce it Iho test of a 

miracle is, Were there present in the case such external conditions, 
such second causes we may call them, that wherever these conditions 
or causes reappear the event will be reproduced^ If there were, it 
IS not a miraUc if there were not, it is ** (Essays, p 224) Ihc 
positive aspect is presented m the tliird clause When the existence 
of God lb denied (itheism), or His nature is dcelared unknowable 
(agnosticism), or He is identified with nature itself (lanthcism), 
or He IS so distinguished from the world that His free action is 
excluded from the course of nature (deism), miracle is necessarily 
denied Ihus Spinoza, identifying God and nature, declares 
nothing hippcns m nature which is in contradiction with its 
universal laws " Ihe deists, compelled by their view of the 1 elation 
of God to nature to regard miracles as interventions, disposed of 
the imricles of the Bible citlier as mistaken allcgoiy or even 
as conscious fraud on the part of the narrators It is only the 
theistic view of Ciod as personal power — that is as free will ever 
present and ever active in the v\orkl, which leaves room for imrach s. 

The possibility of miracles is often confidently denied “ We 
are of the unalterable conviction siys liarnack, that what 
hapjicns m lime and space is subject to tlie universal laws of move- 
ment , that accordingly theic cinnot bt my miracles m this stnse 
2 e as interruptions of tin continuity of nature ' (Das Wesen dcs 
Christentunis^ p 17) Huxley expresses hirasdf much more uui 
tiously, as he rt cognizes that we do not know theconbnuiiy of nature 
so thoroughly as to be able lo declare that this or that event is 
necessarily an interruption of it If a dead man did come to 
life, the fact would be evidence, not that any law of niturc had been 
violated, but that these laws, even when they express the results 
of a very long and uniform expentnei, are ncccssinly based on 
incompilcte knowledge, and arc to be hdd only on grounds of more 
or less justifiable expectation '(Hume,p 1^5) 

Lolze has shown how the possibility of miiacle can be conccivc'd 

The whole course of nature becomes intelligible only by sup 
posing the eo working of God, who alone carries forwarcl the leci 
procal action of the dilTcrent parts of the world But that view 
which admits a life of God that is not benumbed in an unchangeable 
sameness will bo able to understand his eternal co-working as a 
variable cjuantity, the transforming influence of winch comes forth 
at particular moments and attests that the course of nature is not 
shut up within itself And this being the case the complete con- 
ditioning causes of the miracle will be found m God and nature 
together, and in that eternal action and reaction between them 
which perhaps, although not ordered simply according to gencial 
laws, is not void of regulative jmnciples This vital, as opposed 
to a mechanical, constitution of nature together with the con- 
ception of nature as not complete in itself — as if it were dissevered 
from the divine energy — shows how a miracle may take placi 
vMthout iny distuibance elsevrhcrc of the constaniy of n itiire, all 
whose forces are aflected symp ithe tically, with tne consequence 
that its orderly movement goes on unhindercel ' (Mikrokosmos 
ill 364) 

The mode of the divine working in nature is in another passage 
more clearly defined 

The closed and hud circle of mtch inical necessity is not 
immediately accessible to the miracle working fiat nor docs it need 
to be but the inner nature of that which olxjs its laws is not 
detci mined by it but by the meaning of the world Plus is the 
OT en place on v\hich a power thit commands in the name of this 
meaning can exert its influence, and if under this command the 
inner condition of the elements the magnitudes of their nhtion 
and their opposition to each otlnr, become altered, the necessity 
of the mechanical cuise of the v\orld must unfold this new slate 
into a miraculous ajpearonce, not through suspension but thiough 
stnet miintcnancc of its general laws " {op ett 11 54) 

If we conceive Cod as personal, and His will as relatexl to the 
course of nature analogously to the relation of the human will to 
the human body, then the Uws of nature may be regarded as 
habits of the divine activity and miracles as unusual acts which, 
while consistent with the divine character, mark a new stage in the 
fulfilment of the purpose of God 

The doctrine of Evolution, instead of increasing the difhcultv of 
conceiving the possibility of miracle, decreases it for it pre^i nts 
lo us the universe as an uncompleted process, and one in which 
there 16 no absolute continuity on the phenomenal side, for life and 
mind are inexplicable by their jihysieal antecedents, and there is 
not only room for, but need of the divine initiative, a creative as 
well as conservative co operation of God with nature Such an 
absolute continuity is sometimes assumed without warrant but 
Descartes ilrcady recognized that the worlel was no continuous 
process, " Trn mirabiua fecit Dominus, res ex nihilo, liberum 
arbitrium et homincm Deum * That life cannot be explained by 
force is recognized by Sir Oliver Lodge Life may be something 
not only ultra terrestrial, but even immaterial something outside our 
present categories of matter and energy as real as they arc, but 
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different, and utilizing them for its own purpose (Ltfe and Matter, 
p 198) The theory of psychophysical parallelism recognizes that 
while there is a correspondence between mental and material 
phenomena, changes in the mind and changes ni the brain, the 
former cannot be explained by the latter, as the transition from the 
orje to the other is unthinkable William James distinguishes the 
transmissive function of the brain from the productive in relation 
to thought, and idmits only the former, and not the latter {Human 
Immortality p 32) Thus as life is transcendent and yet immanent 
in body, and mind in brain, and both utilize their organs, so Cjod, 
transcendent and immanent, uses the course of nature for His own 
ends, and the emergence both of life and mind in that course of 
nature evidences such a divine initiative as is assumed in the 
recognition of the possibility of miracles For such an initiative 
there must be adequate reason it must be prepared for in the previous 
jirocess, and it must be necessary to further progress 

I he proof of the possibility of miracle leads us inevitably to the 
mcjuiry regarding the necessity of miracle 1 he necessity of miracles 
IS displayed in their connexion with the divine revelation, but this 
connexion may be conceived in two ways The miracles may be 
regarded as the credentials of the agents of divine revelation It 
IS an acknowledged historical fact," says Butler, ' that Christianity 
offered itself to the world, and demanded to be received, upon the 
allegation — t e as unbelievers would speak — uixm the pretence of 
miracles, publicly wrought to attest the truth of it, in such an age 
and that it was actually received by great numbers m that very 
age, and upon the professed belief of the reality of miracles ’ 
{Analofiy Pt II ch vii ) This view is now generally abandoned , 
for it IS recognized that acts of superhuman power even if established 
by adequate historical evidence do not necessarily certify their 
divine origin Ihcir moral quality must correspond with the 
character of God, and they must be connected with teaching 
which to reason and conscience approves itself divine * Miracula 
sine doctrina nihil valent ” is the principle now generally recog 
nized I he miracle and the doctrine mutually illuminate one 

another Les miricles disecrnent la doctrine et la doctrine 
discerne les miracles " (Pascal's PensSes des miracles) Accordingly, 
the credentials must also be constituents of the revelation Of the 
miracles of Jesus Bushnell says Ihe character of jesus is ever 
shming with and through them, in clear self-evidence leaving them 
never to stand as raw wonders only of might, but covering them 
with glory as tokens of a he ivenly love and acts that only suit 
the proportions of His personal greatness and majesty {Nature 
and the Supernatural p J64) If it be asked why the character 
may not be displayed in ordinary acts instead of miracles, the 
answer may be given Miracle is the certificate of identity between 
the Lord of Nature and the Lord of Conscience— the proof that 
lie IS really a moral being who subordinates physical to moral 
interests " (Lidclon s hlements of Religion p 73) As God is the 
Saviour and the chief end of the revelation is redemption it is 
fitting that the miracles should be acts of divine deliverance from 
physical evil This congnutv of the miracle with di\ me truth and 
grace is the answer to Matthew Arnold's taunt about turning a 
pen into a pen wiper or Huxley s about a centaur trotting down 
Regent Street Tlie miracles of Jesus — the relief of need the 
removal of suffering the recoxcry 01 health and strength — reveal in 
outward events the essential features of His divine mission The 
divine wisdom and goodness are revealed in the course of nature 
but also obscured by it The existence of physical evil, and still 
more of moral evil, forbids the assumption without qualification 
that the real is the lational God m nature as well as history is 
fulhlling a redemptive as well as perfective purpose of which these 
miracles are appropriate signs It is an unwarranted idealism and 
ojitimism which finds the course of nature so wise and so good that 
any change in it must be regarded as incredible On the problem 
of evil and sm it is impossible here to enter, but this must be 
insisted on that the miracles of Jesus at least express divine 
benevolence just under those conditions in which the course of 
nature obscures it and are therefore proper elements in a rev elation 
of grace, of which nature cannot give any evidence 

Having discussed, the possibility and necessity of miracles for 
the divine revelation, we must now consider whether there is 
sufficient historical evidence for their occurrence Hume maintains 
that no evidence such as is available can make a miracle credible 
Mill states the position with due care Ihe question can be 
stated fairly as depending on a bilance of evidence, a certain 
amount of positive evidence in favour of miracles, and a negative 
presumption from the general course of human expenence against 
them" {Essays on Religion p 221) The existence of a certain 
amount of positive evidence in favour of miracles " forbids the 
sweeping statement that miracles are " contrary to experience " 
The phrase itself is, as Palcy has pointed out, ambiguous If it 
means all experience it assumes the point to be proved , if it means 
only common experience then it simply asserts that the miracle is 
unusual — a truism The probability of miracles depends on the 
conception we hav/B of the free relation of God to nature and of 
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ate organ for the fulfilment of God's purposes 
divine revelation and redemption transcending 
» Mature the miracles as signs of tnat divine purpose 
seem improbable 


For the Christian Church the miracles of Jesus are of pnmaiv 
importance, and the evidence — external and internal — in then 
favour mav be said to be sufficient to justify belief Iho Gospels 
assumed their present form between a d 60 and qo 1 heir repre 
sentation of the moral character, the religious consciousness, the 
teaching of Jesus inspires confidence The narratives of mirack- 
are woven into the veiy texture of this representation In these 
acts Jesus reveals Himself as Saviour The Jesus Christ pre 
sented to us m the New Testament would become a very different 
person if the miracles were removed *' (lemple s Relations between 
Religion and Science) In His smltss perfection and filial relation 
to God He IS unique and His works are congruous with His Person 
Of the supreme miracle of His resurrection there is earlier evidenci 
than of any of the others (i Cor xv 3-7 before a d 58) His con 
quest of death is most fiequently appealed to 111 the apostolic 
teaching The Chnstiin Church would never have come into 
existence without faith in the Risen Lord I his proof of the 
supernaturalness of His Person sets the seal to the credibility of His 
supernatural works In Christ, however was the fulfilment ol 
law and prophecy This close connexion invests the antecedent 
revelation m some degree with the supematuralness of His Person 
at least wo are prepared to entertain without prejudice any evidence 
that be presented in the Old Testament That this evidence 
IS not as good as that for the miracles of Jesus must be conceded 
as much of it is of much later date than the eventb recorded llu 
miracles connected with the beginnings of the national history — the 
period of the Exodus — appear on closer inspection to have been 
ordinarily natural phenomena, to which a supernatural character 
was given by their connexion with the prophetic word of Moses 
I he miracles recorded of Elijah and Elisha lie somewhat apart 
from the main currents of the history the nairatives themselves 
are distinct from the historical works 111 which they have been in 
corporated and the character of some of the actions raises serious 
doubts and difficulties In some cases suspense of judgintnl 
seems necessary even from the standpoint of Christian faith I he 
supernatural element that is prominent in the Old Testament 
God s providential guidance and guardianship of His people and 
His teaching and training of them by His prophets The Apostolic 
miracles to which the New Testament bears evidence were wrought 
in the power of Christ and were evidences to Ills Church and to 
the world of His continued presence When the Church had estab 
lished itself in the world and possessed in its moral and religious 
fruits evidence of its claims these outward signs appear graduallv 
to have ceased although attempts were made to peipetuate them 
It IS true that in Roman Catholicism in medieval as in modem 
times the working of miracles has been asenbed to its saints, but 
the character of most of these miracles is such as to lack the a 
prim probability which has been claimed for the Scripture miracles 
on account of their connexion and congruity with the divine revela 
tion The a posteriori evidence as regards both its moral and 
religious quality and its date is altogether inferior to the evidence 
of the Gospels Further these records are imitative As Christ 
and the apostles worked miracles, it is assumed that those who in 
the Church were distinguished for their sanctity would also work 
miracles, and theie can be little doubt that the wish was often 
father to the thought There may be cases which cannot be ex 
plained in this way, but whatever may be thought about them 
it is plain that even if these and their like are really to be traced 
to the intervention of the divine mercy which loves to reward a 
simple faith (and it does not seem to us that the evidence is sufficient 
to establish such a conclusion), yet they do not serve as vehicles ol 
revelation as the miracles of the Gospel did ' (J H Bernard in 
Hastings s Bible Dictionary 111 395) (AEG*) 

MIRA DE AMESCUA, ANTONIO (1578 ?-i 636?), Spanish 
dramatist, was born at Guadix (Granada) about 1578 He 
IS said, but doubtfully, to have been the illegitimate son of one 
Juana Perez, he took orders, obtained a canonry at Guadix, and 
settled at Madrid early in the 17th century He is mentioned 
as a prominent dramatist in Rojas Villandrando’s Loa (1603), 
whieh was written several years before it was published In 
1610, being then arch-dean of Guadix, he accompanied the count 
de I^mos to Naples, and on his return to Spain was appointed 
(1619) chaplain to the cardinal Tn^'^nte Ferdinand of Austria, 
he IS referred to as still alive in Montalb 4 n*s Para todos (1632), 
and he collaborated with Montalbdn and Calder6n in Poltfnna 
y Circe ^ printed m 1634 The date of his death is not known 
Mira de Amescua’s plays are dispersed in various printed 
collections, and the absence of a satisfactory edition has pre- 
vented his due recognition He has an evenness of execution 
which indicates an. artistic conscience uncommon m Spanish 
playwrights, he resisted the temptation to write too much, 
and he unites a virile dignity of expression to impressive 
conception of character 

Two of his plays — La Adtersa fortuna de Don Bernado de Cahiera 
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cvnd El ejempio mayor de la desdtcha — are resMctively the sources 
of Rotrou’s Don Bernardo de la Cabrire and Beltsaire^ Moreto s 
Caer para levantar is simply a recast of Mira*s El Lsclavo del demonto 
a celebrated drama which clearly influenced Calderdn when com 
posing La Devocidn de la cruZy and there is manifestly a close 
relation between Mira's / a Rueda de la jorluna on the one hand 
ind Corneille s Hdrachus and Calderdn's hn esta %tda todo es verdad 

I todo es mentira A few of Mira de Amescua s plaj s are reprinted 
in the Bibhoteca de avtores Cbpafloles, vol vlv 

MIRAGE (a French word, from mtrer, to look at, se mirer^ 
to be reflected), an optical illusion due to variations in the 
refractive index of the atmosphere It embraces the phenomena 
of the visionary appearance of lakes in and deserts, the images 
of ships and icebergs, freque ntiv seen as if inverted and suspended 
in the atmosphere in the Polar Regions, the baia Morgana, 
ind “ looming ” as witnessed in mists or fogs 

In the article Refraction it is shown that a ray of light 
traversing a homogeneous medium is deviated from its rectilinear 
path when it enters a medium of different refractne index, 
it is therefore readily seen that the path of a ray through con- 
tinuously varying media is necessarily curvilinear, being com- 
pounded of an infinite number of infinitesimally small rectilinear 
deviations Our atmosphere is a medium ot continuously vary- 
ing refractive index Meteorological optical phenomena, due to 
variations in the refractive index of the atmosphere, may be 
divided into groups (i) those due to the permanent or normal 
variation experienced as one ascends in the atmosphere, and 
(2) those due to sporadic variations occasioned by irregular 
heating Ihe first variation must be taken into account in 
( orrecting geodetic observations of heights and astronomical 
observations of the heavenly bodies, it also has a considerable 
hearing on the phenomena of the twilight and the afterglow 
(see Refraction ^ Astronomical, The second 

(or temperature) variation gives rise to phenomena which we 
proc ced to discuss 

A common type of mirage is the appear xnce of an isolated 
lake frequently seen in hot sandy deserts, as in the Sahara 
lurkestan, &c The explanation is as follows Ihe sand 
being abnormally heated by the solar rays, c auses the neighbour- 
ing air to expand, consequently its density, and therefore its 
itfractive index, is diminished, and attains a minimum value 
in the lowest layers It increases as we ascend and reaches 
i maximum at a certain height, and then decreases according 
to the normal variation Any object viewed across such an 
irca IS seen by two sets of rays one set passing near the earth 
ind assuming a curved path convex to the horizon, the second 
set more remote from the earth and concave to the horizon 

I I e object thus appeara double, an image being seen mirrored in 
the sand The sky appears as a shining lake, mountains or 
palms may be similarly reflected, but it is to be noted that the 

images are inverted (see fig ) 
Similar atmospheric conditions 
sometimes prevail in the air 
over large bodies of water on 
cold autumn mornings These 
phenomena have been experimentally realized by R W Wood 
{Phtl Mag , 1899, vol xlvii ), who viewed objec ts over a series 
of heated slate slabs 

Another type of mirage, frequently observed at sea in the 
northern latitudes, is presented in the appearance of ships 
and icebergs as if inverted and suspended in the clouds Thi> 
is due to a stratum of hot air at some distance above the sea 
level, the rays of light near the horizon being practically hori- 
zontal, while those at greater elevations are fiirly concave 
It may happen that the change m density is so great that only 
the upper rays reach the eye , we are then met with the cunous 
illusion of seeing inverted ships m the clouds, although nothing 
IS visible on the ocean 

The Fata Morgana, frequently seen in the Straits of Messina, 
consists of an apparent vertical elongation of an object situated 
on the opposite shore The distribution of density is similar to 
that attending a desert mirage, but the transition is not so 
abrupt The object is really viewed through a horizontally 



stratified medium consisting of a central sheet of maximum 
refractive index, over- and under-laid by sheets of decreasing 
refractive power The system consequently ac ts es a continuous 
lens, magnifving the object in a vertical directioii 

If, in addition to this honzontil stratification, the atmospheic 
vanes similarly in vertical planes, then the cbject would be 
magnified both horizontally and vertically These conditions 
sometimes prevail in misty or foggy weather, more particular!) 
at sea, and thus give rise to the phenomena known as “ looming ” 
A famous example is the Brochengespenst or “ spectre of the 
Brocken’^ The chromatic halos whuh frequently encircU 
these images are due to diffraction (bee C orona ) 

It IS interesting to note that lenses formed ot non-homogeneous 
material, having the maximum refractive index ilong the central 
axis, have been prepared, and reproduce the effects caused b) 
abnormal distribution of the density of the atmosphere 

The mathematical investigation of this subject w is worked out 
by Gaspard Monge Tor this aspect and further details botli 
descriptive and experimental see J Ternter Meteorolo^ische Optik 
(1906), E Mascart TraiU d optique (1809-1903), li W Wood 
Physical Optics {kjo^) , \i S Heath Geometrical Optics 

MIRAJ, a native state of India, in the Deccan division of 
Bombay, forming part of the southern Mahratta Jagirs Since 
1820 it has been subdivided between a senior and a junior branch 
The territory of both is widely scattered among other native 
states and British districts Area of the senior branch, 339 
sq m , pop (1901), 81,467, revenue £23,000, tribute £800 
Arci of the junior branch, 211 sq m , pop (1901), 35,806 
revenue £27,000, tribute £400 The chiefs arc Brahmans 
of the Patwardhan family The town of Miraj, at which 
the chief of the senior branch resides, is situated near the 
river Kistna, it is a junction of the Southern Mahratta rail- 
way for the branch to Kolhapur Pop (1901), 18,425 The 
chief of the junior branch has his residence at Bhudgaon (pop 

3591) 

MIRAMON, MIGUEL (1832-1867), Mexican soldier of French 
extraction, was born in the city of Mexit o, on the 29th of Septem- 
ber 1832, and shot with the emperor Maximilian at Queretaro 
on the 19th of June 1867 While still a student he helped to 
defend the military academy at Chapultepcc against the forces 
of the United States, and, entering the army in 1832, he rapidlv 
came to the front during the civil wars It was largely due to 
Miramon’s support of the ecclesiastical party against Alvarez 
and Comonfort that Zuloaga was raised to the presidency, and 
in 1S59 he was called to succeed him in that office Decisively 
bcat\.n bv the T iherals in i860, he spent some time in Europe 
advocating foreign intervention in Mexican affairs, and returned 
as a partisan of Maximilian His ability as a soldier was shown 
by his double defence of Puebla in 1856 

MIRANDA, FRANCESCO {c 1754-1816), Spanish- American 
soldier and adventurer, was born at Cardcas, Venezuela, about 
1754 He entered the army, and served with the TVcnch in the 
American War of Independence The success of that war 
inspired him with a belief that the independence of Spanish 
America would increase its prosperity He began to scheme a 
revolution, but was discovered and had only just time to escape 
to the United States Thence he went to England, where he was 
introduced to Pitt, but chiefly lived with the leading members 
of the opposition — Fox, Sheridan and Romilly Finding no 
help, he travelled tlirough Austria and Turkey to Russia, where 
he was warmly receiveci, but was dismissed with rich presents 
at the demand of the Spanish ambassador, backed up by Trance 
The news of the dispute between England and Spam about 
Nootka Sound in 1790 recalled him to England, where he saw^ 
a good deal of Pitt, but the peaceful arrangement of the dispute 
again destroyed his hopes In April 17^ he went to Pans, 
with introductions to P6tion and the leading Girondists, hoping 
for aid in South America France had too much to do to help 
others, but Miranda’s friends sent him to the front as general 
of brigade He distinguished himself under Dumounez, was 
entrusted m February 1793 with the siege of Maestneht, and 
commanded the left wmg of the French army at the disastrous 
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battle of Neerwinden Although he had given notice of Dumou- 
nez’s treachery, he was put on his trial on the 12th of May, 
unanimously acquitted, but again imprisoned, and not released 
till after the 9th Ihermidor He was sentenced to be deported 
ifttr the struggle of Vtndi^miaire, yet he continued m Pans till 
the coup d'etat of Pructidor caused him to take refuge in England 
He now found Pitt and Dundas ready to listen, but, as neither 
of them would or could give him substantial help, he went to the 
United States, where President Adams only gave him fair words 
Addington might have done something for him but for the peac e 
of Amiens in 1802 I hough in no way amnestied, he returned to 
Pins, but was expelled by the Pirst Consul, who was eager to 
he on good terms with Spain Disappointed in England and the 
United States, he derided to make an attempt at his own expense 
\ided by two American ( itizens, Colonel W S Smith and Mr 
S (i Ogden, he equipped the ^‘Lcander,'^ m 1806, and with the 
help of the English admiral Sir A Cochrane made a landing near 
Carat ts, and prodaimed the Colombian republic He had some 
success, but a false report of peace between France and England 
caused the Pnglish admiral to withdraw his support At last, 
in 1810, the events in Spain which brought about the Peninsular 
War had divided the authorities in Spanish America, some of 
whom declared for Joseph Bonaparte, others for Perdinand VII , 
others for Charles IV , and Miranda again landed, and got a 
large party together who declared a republic both m Venezuela 
ind New Granada or Colombia But Miranda’s desire —that all 
the South American colonies should form a federal republic— 
iwoke the selfishness of provincial administrations, and the 
(ause was believed to be hateful to heaven owmg to a great 
earthquake on the 26th of March 1812 Ihe count of Monte 
Verde, the Bourbon governor, had little difficulty in defeating 
Miranda, and on the 26th of July the general capitulated on 
(ondition that he should be deported to the United States 
Ihe condition was not observed, Miranda was moved from 
dungeon to dungeon, and died on the 14th of July 1816 at Cadiz 

Ihcie arc allusions to Miranda's early life m nearly all memoirs 
of the tunc but they are not generally very accurate For his 
trill see Bucher ct Roux Histoire parlementaire xxvu 20-70 
1 or his later life see | Biggs, Hxi,tofy of Miranda's ittempt in South 
4fnertca (1 ondon and Veggasi Revolucton de la Columbia 

I'rotessor William S Robertson has recently devoted considerable 
research in the Spanish archives and elsewhere to Miranda his 
monograph on F de M and the revolutxomzinfc of l^banish America 
being a^^arde(l a pure of the American Histoiical Association in 
1908 Sec also Miniu6s<lc Rojas El Central Miianda (Pans, i88^) 
nd Mirandi, dans la n^volution francatse (Cardcis, 1889), and 
R Bec( rra hnsayo historico documentado de la vida dc Don 
F de M (Caracas 1896) 

MIRANDE, a town of s(Juth- western France, capital of an 
irrondissement m the department of Gers, on the left bank of 
the (irande Baise, 17 m S S W of Auch by the Southern railway 
Pop (1906), 2368 Mirande is laid out on the uniform plan 
typical of the bastide Its church, built at the beginning of the 
15th century, is chiefly remarkable for its porch which bestrides 
the Rue de TFv^chd and is surmounted by tA^o flying buttresses 
supporting a belfry of Flemish appearance Ihe remains of 
ramparts are still to be seen and the principal street is bordered 
by ancient arcades The town has a sub-prefecture and a 
tribunal of first instance The trade is m livestock and 
agric iiltural products 1 anning and wood-turning are carried on 
Mirvnde was founded in 1286 by the monks of Berdones and 
the seneschal of 1 oulouse acting on behalf of Philip IV During 
the T4th century it was the capital of the counts of Astarac 

MIRANDOLA, a town of Emilu, Italy, in the province of 
Modena, igj m N bv F of it by rail, 59 ft above sea-level 
Pop (1901), 15,162 The Palazzo del Commune is a 15th- 
centurv edifice of Gothic style Ihe castle of the Pico family, 
who held from tho 14th century to 1710, when the last 

men^^^WR deprived of his dominions by Joseph I of Austna, 
entirely destroyed Ihe height of the fortunes of this 
was from about 1450 to 1550, Giovanni (b 1463, d 1494) 
being Its ablest and most learned member (see Pico) The 
cathedral, dating from the end of the i6th century, has been 
restored S Francesco is a fine Gothic church 
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HIRANZAl VALLEY, or Hangu, a mountain valley on the 
Kohat border of the North-West Frontier Province of India 
Miranzai comprises two valleys draining S W into the Kunan 
and N E into the Kohat Toi It is thus divided into upper and 
lower Miranzai, and extends from Thai to Raisan, and from the 
Zaimukht and Orakzai hills to those of the Khattaks Its length 
IS about 40 m , and its breadth varies from 3 to 7 m Area, 
546 sq m , pop (1901), 43,901 The portion of Miranzai east 
of Hangu village consists of numerous small and well-cultivated 
valleys, in which orchard trees flourish abundantly To the 
west of Hangu, including the whole of Upper Miranzai, the coun- 
try IS a broad, open, breezy valley The plain is bare of trees, 
but the hills are generally covered with scrub Ihe country is 
full of ravines towards Thai The wealth of the inhabitants 
consists pnne ipally m cattle, goats and sheep, of these the cows 
are of a lean and dwarf breed, and give but little milk Miranzai 
forms the meeting-place of many different tribes, but its chief 
inhabitants are the Bangish and Orakzais Disturbames have 
necessitated British expeditions in 1851, 1855, twice in 1891 

MIRBEAU, OCTAVE HENRI MARIE (1850 ), krench 

dramatist and journalist, was born at Irevi6res (Calvados) on 
the 1 6th of February 1850 He was educated in a Jesuit school 
at Vannes, and studied law in Pans He began his journalistic 
career as dramatic critic of the Bonapartist paper, LOrdre 
For a short time before 1877 he was sous-prefet and then 
prefet of Saint-Girons, but from that time he devoted himself 
to literature He was one of the earliest dcfcndeis of the 
Impressionist painters IIis witty articles m the anti-repuh- 
lican papers, and his attacks on established reputations, in- 
volved him in more than one duel He gradually developed 
extreme individualist views In 1890 he began to write for 
the Revolte, but his marc hist sympathies were definitelv 
checked by the murder of President Carnot in 1894 He 
was one of the early and consistent defenders of ( aptam Alfred 
Dreyfus He married in 1887 the actress Alice Regnault His 
hrst novel, Jean Marcclltn (1885), attrac ted little attention, but 
he made his mark as a lonteur with a series of talcs of the Norman 
peasantry, Letires de rna chautmere (i886) le Calvatre (1887), 
a chapter of which on the defeat of 1870 ai oused muc h discussion, 
was followed by V Abbe Jules (1888), the story of a mad priest, 
by Sehasiien Rock (1890), a bitter picture of the Jesuit school 
in which his own early years were spent, Le Jardin de^ suppUcis 
(1899), ^ Chinese story, Les Memoires d'une femme de chambre 
(1901), and Les Vingt-et-un jours dun neurasthemque (1902) 
In 1897 his five-act piece, Les Mauvats Bergers, was played at 
the Renaissance by Sarah Bernhardt, and he followed this up 
with Les Affaires sont les affaires (Theatre Urani^ais, 1903), 
which was adapted by Sydney Grundy for Sir H Beerbohm 
Tree in 1905 Some of his short pieces are collected as Farces 
et mor allies (1904) 

MIRFIELD, an urban district in the Morley parliamentary 
division of the West Riding of Yorkshire, Fngland, 3 m S W 
of Dewsbury, on the Lancashire & Yorkshire and London & 
North-Western railways Pop (1901), 11,341 The church 
of St Mary was completed in 1874, from designs of Sir Gilbert 
Scott The tower of the ancient church remains Ihe large 
industrial population is employed in woollen, cotton, carpet and 
blanket manufactures, and m the numerous collieries in the 
vicinity 

MIRKHOND (1433-1498) Mohammed bin Khawandshah 
bin Mahmud, commonly called Mirkhwand or Mirkhawand, 
more familiar to Europeans under the name of Mirkhond, was 
born in 1433, the son of a very pious and learned man who, 
although belonging to an old Bokhara family of Sayyicls, or 
direct descendants of the Prophet, lived and died in Balkh 
From his early >Quth he applied himself to historical studies 
and literature m general In Herat, where he spent the greater 
part of his life, he gained the favour of that famous patron of 
letters, Mir ‘Allshir (1440-1501), who served his old schoolfellow, 
the reigning sultan Husam (who as the last of the Timundes m 
Persia ascended the throne of Herat in 1468), first as keeper of 
the seal, afterwards as governor of Jurjin At the request of 
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Mir *AlIshIr, him<;elf a distinguished statesman and wnter, 
Mirkhond began about 1474, in the quiet convent of Khil^Iyah, 
which his patron had founded m Herat as a house of retreat for 
literary men of merit, his great work on universal history, 
Rau^it-ussafd ft slrat-ulanbtd wahnuluk walUiulafd or Garden 
of Purity on the Biography of Prophets ^ Kings and Caliphs He 
made no attempt at a ( ritical examination of historical traditions, 
and wrote in a flowery and often bombastic style, but m spite 
of this drawback, Mirkhond’s Rauzat remains one of the most 
marvellous achievements m literature It comprises seven 
largt volumes and a geographical appendix, but the seventh 
volume, the history of the sultan Husain (1438 1S05), together 
with a short account of some laUr events down to 1523, cannot 
have been written by Mirkhond himself, who dud m 1498 He 
may have compiled the preface, but the m im portion of this 
volume IS probably the work of his grandson, the historian 
Khwandamir (14715-1534), to whom also a part of the appendix 
must be ascribed 

r or account^? of Mirkhond s life see De Sacy*«5 " Notice sur 
Mirkhond " in his AUmoires sur diverses aniiquiUs de la Perse 
(I^aris 1793), Joiirdam s Notice dc Thistoire univcisclle dc 
Mirkhond in the Notiits et extraits, vol i\ (I^aiis 1812), Elliot 
H i star V of India iv 127869 Morlcy Descriptive Catalogue {London 
1) PP ^^t of Persian MSS of the Brit Mus 

1 87 stq (London 1879) Besides the lithographed editions of 
the whole work in folio (Bomhiy 1853 and ieheran 1852-' 
1856) and a lurkish veision (Constantinople 1842) the following 
portions of Mirkhond's history have been published by European 
Orientalists IZarlv Kings of Persia by T) Shea (I ondon, 1832, 
Oriental Translation 1 und) , I HtsUnre de la dynashe des 
Sassantdes by b de Sacy (in the ibove mentioned MSmotres) ^ 
Histoiri dcs ^assanides {tixte Persan) bv J inbert (Paris 1843), 
HisUma priorum regum Persarum [■•ersian and Latin by Jenish 
(Vienna 1782), Mtrehondt historia Tahcridarum Persian and Latin 
by Mitscherlik (Gottingen 1814 2nd ed Berlin 1819), Histona 
Samamdarum Persian and Latin by VVilkcn (Ghttingen, 1808), 
Histoire dcs Samantdes translated by Uefidmery (Pans, 1845), 
Htstona Cj ha ziievi durum Persian ind Latin by Wil ken (Berlin, 1832) 
Gtsi hichte di r Sultanc aus dem Geschlechte Bujeh Persian and German 
bv Wilken (Berlin 1835), followed by 1 rdmann s hrlauterung und 
F r^dnzufig (Ka^an 183U), Htsfcria Seldschucktdarum, ed Vullers 
(Giessen 1837), and a German tians by the same, Histoire des 
Sultans du Khareim in Persian bv Defr^meiv (i^aris 1842), History 
of the Atahehs of Syria and Persia in Persian bv W Moiley (i ondon 
18 ^8), Historia Ghuridarum Persian and Latin by Mitscherlik 
(I rankfort 1818), Histoire des Julians (ihuridts trans into hrench 
by T)cfr<^mery (Pans 18^4) Vie de Dtenghn-hhan in Persian by 
jaubert (Pans 1841) (see also extracts from the same 5th vol m 
1 rcnch trans by Langl^s (in vol vi of Notices et extraits Pans 
1799 p 192 seq ) and by Hammer in Si<f les engines russes, p 52 
<_q (St Petersburg 182s) 1 iTni“ir s 1 xpedition against Tukta- 

mish KhSii F’ersian ancl IVench by Ch irinoy in Mtmoires de 
I acad xmpir de St PHershourg {iS-^ 0 ) pp 270-321 and 441 -471 

(H E) 

MIRROR (through O Fr mirour, mod miroir^ from a sup- 
posed Late Lat miraionum^irom mirari, io admire), an optical 
instrument whuh produces images of objects b> reflection In 
Its usual foims it is simply a highly polished sheet of metal or of 
glass (which may or may not be covered, either behind or before, 
with a metallic film), a metallic mirror is usually termed a 
speculum The laws relating to the optical properties of mirrors 
are treated in the article Rffllciion of Lighl 

Ancient Mirrors — The mirror (KnTo-Trrpov, cfroTrrpov, h/frrrrpovy 
speculum) of the Etruscans, Greeks and Romans consisted of a 
thin disk of metal (usually bronze) slightly c onvex and polished 
on one side, the other being left plain or having a design incised 
upon it A manufactory of mirrors of glass at Sidon is mentioned 
by Pliny {Nat lint xxxvi 66, 193), but they appear to have 
been little used (one has been found at San Remo) Glass 
mirrors were coated, but with tin, some silver mirrors have also 
been found They are said to have been in use as early as the 
time of Pompey, and were common under the empire Homer 
knows nothing of mirrors, but they are frequently mentioned 
in the tragedians and onwards The usual size was that of an 
ordinary hand-mirror, but in imperial times some appear to 
have been large enough to take in the whole figure (Seneca, Nat 
quaest ,1 17, 8), being either fixed to the wall or working up 
and down like a window sash The first specimen of a Greek 
mirror was not discovered till 1867, at Corinth, and the number 
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extant is comparatively small Thev are usually provided with 
a handle, which sometimes took the form of a statuette (especially 
of Aphrodite) supported on a pedestal, or consist of two metallic 
circular disks (the box ” mirrors) fitting in to eath other, and 
sometimes fastened tcjgether by a hinge Ihe upper disk or 
cover was ornamented on the outside with a design in low relief, 
inside it was polished to reflect the face Ihe lower disk was 
decorated inside with engraved figures The best specimens of 
both kinds of mirrors d ite from a little before 400 H c and last 
for some time after that Of the reliefs, c ne of the best examples 
IS Ganymede earned awav by the eagle , ami ngst the 
incised mirrors may be mentioned one representing Leucas and 
Corinthus, inscribed wuth their names (both the above in 
Colhgnon, L ircheologte grecque, 1907, ligs 212, 213), the Genius 
of the Cock-fights {Revue archeologtque, 1868, new series, x\ii , 
pi 1 3) A bronze mirror-case, found at Corinth, has attached on 
the outside a relief representing an Eros with two girls, on the 
inside IS incised a design of a nymph seated on a bench and play- 
ing with Pan at a game resembling the Italian mora {Llasi,ical 
RevieWypgh 1S89, p S6) Onthchaikof mother mirror m the 
British Museum {Gazette archeologiquey 11 pi 27) is a figure of 
En3S which has been silvered over With this was found the 
bronze case used to c ontain it, on the bac k of which is a group 
of Aphrodite and Pros in repousse It was found in ( rete, but 
most of the Greek mirrors and mirror-cases having designs are 
from Corinth 

The principal feature of the Etruscan mirrors, the extmt 
examples of which far outnumber the Greek, is the design incised 
on the back Belonging chiefly to the 4th and 3rd centuries, 
they mostly resemble the Greek disk-mirrors in form, box-mirrors 
being rare As a rule the subjects me ised art taken from Greek 
mythology and legend (Trojan War, birth of Athena, Aphrodite 
and Adonis), the names of the persons represented being 
frequently added in Ttruscan letters and orthography (Apul- 
Apollo, Achle=- Achilles, Achmemrum — Agamemnon) Scenes 
from daily life, the toilet, the bath, the palaestra, also 
occur In most cases the style of drawing, the types of the 
figures, and the minner of composing the groups are true to the 
characteristics of Greek art Some may have been imported 
from Greece, hut the greater number appears to have been more 
(;r less faithfully imitated fiom such designs as occurred on the 
Greek vases vC^huh the Etruscans obtained from Greece F\cn 
where distinctly Etruscan figures arc introduced, such as the 
heroes Achus and Caelius Vibcnna on a mirror in the British 
Museum, Greek models are followed Although the work is 
frequently rough and careless, certain very fine and beautiful 
specimens have been found the famous Semelc-mirror, and the 
healing of Telcphus, in which Achilles is shown scraping the 
healing rust from the lance with a crescent-shaped knife 
(Baiimcister, figs 557, 1774) Roman mirrors are 

usually disk-mirrors, the back of the disk, if engraved, being 
generally ornamented with decorative patterns, not with any 
subject design 

Plain mirrors are found wherever Greek and Roman civiliza- 
tion spread, and a spec imen found in Cornwall (now in the British 
Museum) shows that the ( eltu population of England had 
adopted the form and substance of the mirror from their con- 
querors 1 his spec imen is ennrhc d with a ( eltic pattern incised 
The shape of the handle exhibits native originality Mirrors 
were sometimes used in Greece for purposes of divination 
(Pausanias vii 21, 5) Ihe mirror was let down into a well by 
means of a string until it grazed the surface of the water witli 
the rim, after a little while it was pulled up, and when looked 
into showed the face of the sick person, alive or dead, on whose 
behalf the ceremony had been performed This took place at 
Patrae 

^ee J I dc Witte ‘ T es miroirs chez Ics annens in Extrait des 
annales de I'acadintte xxviii (Antwerp 1872), Mylonas 
HdroTTpei (Athens 1876) , M Colhgnon L* At chiologie grecque (new 
eel , 1907, Eng tr by J H Wnght, 1886), E Cjcrhard iJru-shsihe 
Spiegel (1840-1807, continued ov K Klugmann and G Kortc, 
1884-1897) article in Smith's Dictionary of Greek and Roman 
Antiquities (3rd ed 1891) (J H F) 
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Medieval and Modern Mirrors — Small metallic mirrors with 
a highly polished surface were largely used during the middle 
ages pocket mirrors or small hand mirrors earned at the girdle 
being indispensable adjuncts to ladies* toilets The pocket 
mirrors consisted of small circular plaques of polished metal, 
usually steel or silver, fixed in a shallow circular box covered 
with a hd Mirror-cases were chiefly made of ivory, carved with 
relief representations of love or domestic scenes, hunting and 
games, and sometimes illustrations of popular poetry or ro- 
mance Gold and silver, enamels, ebony and other costly 
materials were likewise used for mirror cases, on which were 
lavished the highest decorative efforts of art workmanship and 
costly jewelling The mirrors worn at the girdle had no cover, 
but were furnished with a short handle In 625 Pope Boniface 
IV sent Queen Ethelberga of Northumbria a present of a silver 
mirror, and in early Anglo-Saxon times mirrors were well known 
in England It is a remarkable fact that on many of the sculp- 
tured stones of Scotland, belonging probably to the 7th, 8th or 
9th century, representations of mirrors, mirror-cases ancl combs 
o( cur 

The method of backing glass with thin sheets of metal for 
mirrors was well known in the middle ages, at a time when steel 
and silver mirrors were almost exclusively employed Vincent 
of Beauvais, writing about 1250, says that the mirror of glass and 
lead IS the best of all, ** quia vitrum propter transparentiam 
melius recipit radios ”, and a verre d mtrer is mentioned in the 
inventories of the dukes of Burgundy, dating from the 15th 
century A gild of glass-mirror makers existed at Nuremberg 
^373> small convex mirrors were commonly made in 
southern Germany before the beginning of the i6th century, 
and these continued to be in demand, under the name of bull’s- 
eyes (Ochsen-Augen), till comparatively modern times They 
were made by blowing small globes of glass into which while still 
hot was passed through the pipe a mixture of tin, antimony and 
resin or tar When the globe was entirely coated with the 
metallic compound and cooled it was cut into convex lenses, 
which formed small but well-defined images As early as 1317 
a “ Magister de Alemania,” who knew how to work glass for 
mirrors, broke an agreement he had made to instruct three 
Venetians, leaving in their hands a large quantity of mixed alum 
and soot for which they could find no use It was, however, 
in Venice that the making of glass mirrors on a commercial 
scale was first developed, and the republic enjoyed a much- 
prized monopoly of the manufacture for about a century and a 
half In 1507 two inhabitants of Murano, representing that 
they possessed the secret of making perfect mirrors of glass, a 
knowledge hitherto confined to one German glass-house, obtained 
an exclusive privilege of manufacturing mirrors for a period 
of twenty years In 1564 the mirror-makers of Venice, who en- 
joyed peculiar privileges, formed themselves into a corporation 
Ihe products of the Murano glass-houses quickly supplanted 
the mirrors of polished metal, and a large and lucrative trade 
in Venetian glass mirrors sprang up They were made from 
blown cylinders of glass, which were slit, flattened on a stone, 
carefully polished, the edges frequently bevelled, and the backs 
“ silvered ” by an amalgam The glass was remarkably pure 
and uniform, the silvering ” bright, and the sheets sometimes 
of considerable dimensions In the inventory of his effects, 
made on the death of the French minister Colbert, a Venetian 
mirror, 46 by 26 in , in a silver frame, is valued at 8016 livres, 
while a picture by Raphael is put down at 3000 li\ res 

Ihe manufacture of glass mirrors, with the aid of Italian 
workmen, was practised in England by Sir Robert Mansel early 
in the 17th century, and about 1670 the duke of Buckingham 
was concerned in glass-works at Lambeth where flint glass was 
made for looking-glasses These old English mirrors, with 
bevelled edges in the Venetian fashion, are still well known The 
Venetians guarded with the utmost jealousy the secrets of their 
manufactures, and gave exceptional privileges to those engaged 
in such industries By their statutes any glass-maker carrying 
his art into a foreign state was ordered to return on the pain of 
imprisonment of his nearest relatives, and should he disobey 


the command emissanes were delegated to slay him In face of 
such a statute Colbert attempted in 1664 to get Venetian artists 
transported to France to develop the two great industries of 
mirror-makmg and point-lace working Ihe ambassador, the 
bishop of Beziers, pointed out th \t this was to court the risk of 
being thrown into the Adnata , and, further, that Venice was 
selling to France mirrors to the value of 100,000 crowns and lace 
I to three or four times that value Nevertheless, twenty Venetian 
glass-mirror makers were sent to France m 1665, and the manu- 
facture was begun in the Faubourg St Antoine, Pans But 
previous to this the art of blowing glass for mirrors had been 
practised at Tour-la- Ville, near Cherbourg, by Richard Luias 
sieur de Nehou, in 1653, and by the subsequent combination 
of skill of both establishments French mirrors soon excelled in 
quality those of Venice The art received a new impulse in 
France on the introduction of the making of plate glass m 1691 
I he St Gobain Glass Company attribute the discovery to Louis 
Lucas of Nehou, and over the door of the f Impel of St Gobain 
they have placed an mscnption in memory of Louis Lucas qui 
inventa en 1691 le m^thode de couler les glaces et installa la 
manufacture en 1695 chateau de Saint Gobain ” 

Manufacture —The term silveiing as applied to the formation of 
a metallic coating on glass for giving it the properties of a mirror, was 
till quite recently a misnomer seeing that till about 1840 no silver but 
a tin amalgam was used in the process Now however, a large propor- 
tion of mirrors are made by depositing on the glass a coating of pure 
silver and the old amalgamation process is comparatively little used 

The process of amalgamation consists in applying a thin amalgam 
of tin and mercury to the surface of glass A sheet of thin tin foil 
somewhat larger than the glass to be operated on, is spread out on a 
flat table and after all folds and creases have been completely 
removed a small quantity of mercury is rubbed lightly and quickh 
over the whole surface and the scum of dust, impure tin and mercury 
IS taken off Mercury is then poured upon the rjuickened foil 
until there is a body of it sufficient to float the glass to be silvercil 
(about J in deep) and the glass (scrupulously cleaned siinultaneoush 
with the above operations) is slid over the surface of the mercury 
Weights are placed over the surface until the gi eater part of the 
amalgamated mercury is pressed out and the table is then tilted 
so that all superfluous mercury finds its way to the gutter The glass 
is left twenty four hours under weights, it is then turned over, 
silvered side up and removed to a drainer, where it dries and hardens 
This process, when elaborated yields excellent results producing i 
brilliant silver-white metallic lustre, \\ Inch is only subject to alters 
tion by exposure to high temperatures or by contact with damp 
surfaces, but the mercurial vapours to which the workmen au 
exposed give rise to the most distressing and fatal affections 

Ihe silver on glass " mnror may be regarded as a discovery of 
J von Liebig who in observed that by heating aldehyde with 
an ammomacal solution of silver nitrate in a glass vessel a bnlliint 
deposit of metallic silver was formed on the surface of the glass In 
practice the process was introduced about 1840, and it is now c irried 
on with several inodihcations m two distinct ways called the hot 
and the cold process respectively In the former method there 
is employed a nonzontal double bottomed metallic table which is 
healed with steam to from 35° to 40*^ C and the reduction ot the 
ammomacal silver solution is effected with tartanc acid 

In silvering by the cold process advantage is taken of the powci 
of sugar to reduce the silver nitrate This method has been gener 
ally adopted for the silvering of mirrors for astronomical telescopes 
G W Ritchey ( The Modern Reflecting Telescope," Smithsonian 
Contributions to Knowledge xxxiv 40) used the piocess devised by 
Brasheir in 1884 The glass disk is mounted on a rocking table 
and most carefully cleaned with nitne aeid, potash and finally with 
distilled water The reducing solution (which improves on keeping) 
is made up from 200 parts of water 20 of loaf sugar 20 of alcohol and 
I of nitric acid (commercial pure) The silver solution is prepared 
as follows 2 parts of silver nitrate are dissolved m 20 parts ot 
water, and strong ammonia added until the brown solution becomes 
clear A solution of ij parts of potash (pure by alcohol) in 20 of water 
is now added and then ammonia until the solution is again clear A 
solution of J part of silver nitrate in 16 of water is added until the 
liquid IS straw-coloured , it is then filtered Quantities of the solu- 
tions^ such that the sugar equals one half the nitrate, are taken then 
diluted, mixed and poured on to the plate which is gently rocked 
The liquid goes muddy-brown and in 3 to 4 minutes it begins to 
clear a thick deposit being formed in about 5 minutes The solution 
IS poured off and water run on the streaks of precipitate being 
removed by lightly held cotton wool The washing is repeated, and 
then water is allo^\ed to remain on the film for one hour The water 
is then run off and the plate s washed several times with alcohol 
and then dried by an air fan The film is now burnished with a 
chamois leather pad, and finally with the finest jewellers* rouge 
the silver surface being the reflecting surface of the loirrot. 
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The deposit of silver on glass is not so adherent and unalterable 
under the influence of sunlight and sulphurous fumes as the tin 
mercury amalgam and, moreover, real silvered glass has m many 
cases a slighly yellowish tinge These defects have been overcome 
by a process introduced by Lenoir which consists of brushing over 
the sdvered surface with a dilute solution of cyiinide of meicury 
which, instantaneously forming a kind of amalgam renders the 
deposit at once much whiter and more firmly adherent than before 
To protect the thin metallic film from mechanic il injury and the 
chemical action of gases and vapours it is coated with shellac or 
copal varnish over which, when dry are applied two coalings of 
red-lead paint or an elcctrolytically deposited him of copper this 
precaution only applies when the silver foims the back of the 
mirror 

Platinum Mirrors — A cheap process of prtpaiing mirror glass was 
to some extent prosecuted in I ranee whereby a thin but veiy 
adherent deposit of platinum is loimed on the glass A solution of 
chloride of platinum with a proportion of lithaige and borate of 
lead dissolved in essential oil of spike is applu d with a brush to well 
cleaned glass, which is then placed on edge in a muffle furnace and 
the platiruum is thus burned in forming an exceedingly thin but 
brilliant metallic backing having a somewhat grey lustre It was 
used only for the lids of cheap boxes toys oinamental letters Ac 

Magic Minors - Hind mirrors of metal are still in common use 
in Oriental countries and in Japan bronze mirrors possess a religious 
significance Ihey h ivc been known ind used from the most remoU 
ptnod mention of them being found in Chinese literature of the 
9th century The (reputed) first made, japanese iniiror preserved 
at Ise IS an object of the highest venciation in Japan ind an ane lent 
mirror connected with which is a tiadition to the c ttccl that it was 
given by the sun goddess it the foundation of the empire is a pnnci 
pal article of the japam se re^^alia Ihe mirrois of Japan in general 
consist of thin disk from ^ to 12 in in diimetcr of speculum 
metal with handies, cast in one piece lh( polished faee of the 
mirror is slightly convex m foim, so that a reflected imige is seen 
proportionately reduced in size, the back of the disk is occupieil 
with ornamentation and insciipLions in bold relief ind its rim is 
also raised to the b ick Much a<t( ntion has been attr icted to these 
mirrors by i singulir phvsicil peculiarity which in a few cases they 
are found to possess These 11 c known as magu miirors from th< 
tact that when a strong be im of light is reflected from their smooth 
and polished surface, ind thiown on a white screen an image of the 
raised ornaments and ch iracters on the b ick of the mirror is formed 
with more or less distinctness in the disk of light on the screen 
This peculiarity has at no time been speci illy observed by the Japan 
ese, but in China it attracted attention as early as the nth centuiy 
and mirrors possessed of this property sell among the Chinese it 
ten or even twenty times the price sought for the ordinary non 
sensitive examples 1 he true explanation of the magic mirror was 
first suggested by the Trench physicist Charles C 16 ophas Person in 
1 8^7, who observed that the reflecting surface of the mirrors was not 
uniformly convex the portions opposite relief surfaces being plane 
Therefore as he says ^ the rays reflected from the convex portion 
diverge and gi\ e but a feebly illuminated image while on tne con 
trary, the rays reflected from the pi me portions of the nurroi 
preserve their parallelism ind appe ir on the screen as an image 
bv reason of their contiast with the feebler illumination of the rest 
of the disk " Such dilferences of plane in the mirror Surface are 
accidental being due to the m inner in which it is prepared a process 
explained by W E Ayrton and 1 Perry (Proc Boy Soc , 1878 vol 
xxviii ) by whom ample details of the history process of manufacture 
and composition of Oriental mirrois have been publishtd A 
prehminiiy operation in polishing the surface consists of scoring the 
cast disk 111 every direction with a sharp tool The thicker portions 
with relief ornament offer more resistance to the pressure of the tool 
than the thin flat portions which tend to yield and foi m at first a 
concave surface but this by the reaction of its elasticity rises after 
wards and forms a slightly convex surface while the more rigid 
thick portions are comparatively little affected This irregularity 
of surface is inconspicuous m ordinary light and does not visibly 
distort images but when the mirror reflects a bright light on a screen 
the uncquil radiation renders the minute differences of surface 
ob\ lous 

MIRZAPUR, a c ily and district of British India, in the Benares 
division of the United Provinces The city is on the right bank 
of the Ganges, a station on the East Indian railway, about half- 
way between Allahabad and Benares, 509 m N W from Calcutta 
Pop (1901), 79,862 The river front, lined with stone ghats or 
flights of stairs, mosques, Hindu temples and dwelling-houses of 
the wealthier merchants, is handsome, but the mteiior of the 
town IS mainly composed of mud huts Formerly it was the 
emporium of trade between Central India and Bengal, which 
has now been diverted to the railways It has European and 
native lace factories, and manufactures brass vessels and woollen 
carpets The London Mission manages a high school and an 
orphanage The municipal limits include the town of Bind- 
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hachal, an important centre of pilgrimage, with the shrine of 
Vindhyeshwan 

The District of Mir/apur extends into the Sone valley 
Area, 5238 sq m It is crossed from c ist to west by the 
Vindhya and Kaimur ranges A central jungly plateau connects 
these and separ lies the valley of the Ganges from that of the 
Sone The part north of the Vindhyas is highly cultivated and 
thickly peopled, but the rest of the district consists largely of 
ravines and forests with a sparse population The population 
in 1901 was 1,082,430, showing a decrease of 6 8 % in the dei ade 
The district comprises a large part of the hereditary domains of 
the raja of Benares, which are revenue-free It is traversed, 
near the Ganges, by the mam line of the East Indian railway 
I he Great Southern road used to start from the c ily 

MISCARRIAGE, in Its widest sense a going astray, a failure 
In law, the word is used in several phrases, thus, i miscarriage 
of justK e IS a failure of the law to att im its ends In the Statute 
of Trauds (29 Car II c 3) in the expression “ debt, default or 
miscarriage of another,” the word has sometimes been inter- 
preted as equivalent m meaning to default, but it is more usually 
considered to mean a species of wrongful act for the cemsequcnce 
of which the law makes a party civilly responsible Ihe turn is 
also used (see Abortion) for the premUure expulsion of the 
contents of the womb before the period of gestation is complete 

MISCEGENATION (from Lat miscere^ to mix, and genus^ race), 
a mixture or bleneling of two races, particularly of a white with 
a black or negro race 

MISCELLANY, a term applied to a single book containing arti- 
cles, treatises or other writings dealing with a variety of different 
subjects It IS a common titli in the literature of the 17th and 
i8th centuries The word is an adaptation of Lat miscellanea 
(from miscellaneusj mixed, miscere^ to mix), used in this sense by 
ToxtuMian, Miscellanea Ptolemaet (Vixi adv \ al 12), the ordi- 
nary use of the word in Latin was loi a dish of broken meats, 
applied by Juvenal (xi 20) to the coarse food of gladiators 

The Lat miscellaneus has affected the form of a word which is now 
usually spelled mashn, applied to a mixture of various kinds of 
grain, especially rye and wheat This, however, is really from the 
O Fr mesteillon^ Late lit mistilw foimcd from mistus, past 
participle of mtsccre, to mix, mingle 

MISCHIEF, a term meaning originally calamity, trouble, 
now used particularly of annoying injuries or damage done in 
play or through petty spite Ihe word is derived through 
0 Fr me'ichej, mod mechef, fiom me^chnier, to do wrong, mes-, 
amiss, and chever, bring to a head (e/fc/, Lat caput) 

MISDEMEANOUR (from 0 Fr mes- and dement to conduct 
oneself ill), the generic term used m English law to include all 
those offences against the ( nminal law whii h are not by common 
law or statute made tre ison or felony In Eussell on Crimes it is 
defined as a crime for which the law has not provided a particular 
name (6th ed , i 193) Ihe term misprision, at one time 
applied to the more heinous offeni es of this c lass, is now almost 
obsolete The term misdemeanour includes not only all indict- 
able offences below the degree of felony, some of them grave 
crimes, such as sedition, not and perjury, but also the petty 
misdemeanours, which may be dealt with summarily by justices 
of the peace, and the most trifling breai hes of local by-laws 

As a matter of legal history, many misdc meanours now repre- 
sent what were originally clc scribed as trespasses against the 
peace, a phrase which is cquiv*dcnt to a ” tort ” or dclu t, accom- 
panied by circumstam es calling for prosecution in the interest 
of the Crown and the public as well as for civil proceedings by 
the injured parties Such acts as not, public nuisance, sedition 
and the different forms of libel naturally came to be regarded 
as wrongs against the king's peace Many of the cirly statutes 
anent justices are particulirly concerned with the punishment 
of rioters, and some offences now treated as misdemeanours 
belonged to the spiritual and not to the temporal courts, eg 
perjury 

While it IS true that almost all crimes which in the middle ages 
were considered heinous fall into the categories of treason or 
felony, many statutory misdemeanours differ so little, if at all, 

xviii 19 
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from felony in character or in the mode of punishment that, m 
the absence of a code, no logical line of division can now be drawn, 
inasmuch as few felonies are now capital and none involve the 
forfeitures of land or goods, which at one time afforded an 
appreciable distinction between the two categories of crime 
Ihe result is that it is impossible to distinguish without enumer- 
ating the specific ( rimes falling under cac h head 

a ^ ^ A- A .. A - 

sovereign, (2) unlawful assembly, (3) not and sedition, (4) for- 
cible entries, (5) perjury, which until 1563 was mainly, if not 
solely, cognizable by the spiritual courts, (6) blasphemy, (7) ex- 
tortion, (8) bribery, (9) obtaining property by false pretences 
(which is nearly cognate to the felony of larceny), (10) assault, 
(it) public nuisance, (12) libel, (13) conspiracy to defraud, &r , 
(14) attempts to commit other crimes 

Numerous acts or omissions are punishable as ‘‘ misdemean- 
ours by interpretation " In other words, disol^edicnce to the 
command or prohibition of a statute as to ri matter of public 
concern is indictable as a misdemeanour, even if the statute does 
not so describe it, unless the terms of the statute indicate that 
some other remedy alone is to be pursued hor some misde- 
meanours penal servitude may be imposed by statute But as 
a rule the appropriate punishment is by fine or imprisonment 
without haril labour or both, at the discretion of the c ourt unless 
limited by a particular statute The offender may also be put 
under recognizance to keep the peace and be of good behaviour 
Iheorctically, whipping may be imposed, but this is not now 
done except under specific statutory authority and the like 
authority is necessary to authorize the addition of hard labour to 
a sentence of imprisonmcmt 

At the present time the practical difference m English law 
between misdemeanour and felony lies in matters of procedure, 
in which a trial for misdemeanour closely resembles an ordinary 
civil trial 


1 Vn arrest for rnisdemtinour may not be made without jiidici il 
aiithoiity except under sjkciIic statutory luthority 

2 A person charged with misdemeanour is entitled to bail (see 
Arrest), t e to nkasc on the obtvinmg ot sureties, or even on his 
own recognizance without sureties to appear and take his tnal 
Bad IS obligdtoiy m ail misdemeanours, with the cxccjition of mis 
domcanours where the costs of the prosecution arc payable out of the 
county or borough r itc or fund 

^ A misdemeanour may bt tried on an information filed by the 
attorney general or by leave of the lugh court without the 1 dictmcnt 
essential in cases of treason and felony 

4 The same indictment or information may include a number of 
charges of misdemeanour committed at diftcrcut times and even 
against different persons (See Indictmen i ) 

5 A tnal for misdemeanour may proceed in tlic absence of the 
defendant, who is not given in charge ' to the jury, as in the cahc of 
U lony 

h On a charge of misdemeanour a trial by special jury may be 
ordered 

7 There is no right to challenge peremptorily any of the jurors 
summoned to try the case any challenge made must be for cause 
dhe jury IS sworn collectively (four men to a book), and not poll by 
poll IS in felony, and their oath is to try the issues joint d between the 
king and the defendant They may separate during adjournments 
of the trial, like a jury in a civil case 

8 1 he costs oi prosecuting certain misdemeanours are recoverable 
out of public fimtls under spccihc statutoiy provisions but in vciy 
few cases can the court make the misdemeanant himself pay them 

9 There arc no accessories after the fact to misdemeanour (Set 
Accessory ) 


Under French law and systems based thereon or having a 
common origin a dfetinetion is drawn between ertme (verbrechen), 
dSlit (vergeh^ and contravention The English term misde- 
bly corresponds to the two classes of dilit and 
jt includes some offences which would be quali- 
- fie In the criminal code of Queensland the term 

rffidemeanour ’’ ls retained, while that of fclonv ’’ is abol- 
ished, and offences are classified as crimes, misdemeanours and 
simple offences, the two former punishable on indictment, the 
latter on summarv conviction only, the more serious offences 
described in English law as misdemeanours are in that code 
described as crimes (eg perjury) In the United States the 
English common law as to misdemeanour is generally followed. 


but m New York and other states a statutory distinction hais 
been made between misdemeanour and felony by defining the 
latter as a crime punishable by death or by imprisonment m a 
state prison (W T C ) 

MISE, an Anglo-French term (from Fr metire, to place) signi- 
fying a settlement of accounts, disputes, &c , by agreement or 
arbitration As an English legal term it was applied to the issue 

A » ■ A. - A. ^ ^ ^ V*. « ^ 4 4 4-V^ A ^ y ^ ^ 4^^ — 

certain privileges, made by the county palatine of Chester to 
each new earl, and by the Welsh to each new lord of the Marches, 
or to a prince or king on his entry into the country In its 
more general sense of agreement the term is familiar in English 
history in the Mise ol Amiens,” in January, and that of Lewes, 
m May of 1264, made between Henry III and the barons 

MISENUM, an ancient harbour town of Campania, Italy, 
about 3 m S of Baiae (g v) At the western extremity of the 
Gulf of Putcoh (Pozzuoli) Until the end of the Republic it was 
dependent on Cumae, and was a favourite villa resort Agrippa 
made the fine natural harbour into the main naval station of the 
Mediterranean fleet, and founded a c olony there probably m 
31 BC The emperor Tiberius died in his villa here Its 
importance lasted until the decline of the fleet in the 4th 
century A D It was at first an independent episcopal see 
Gregory the Great united it with that of Cumae In 89011 
was destroyed by the Saracens The name was derived from 
one of the ( ompanions of Ulysses, or from Aeneas’ trumpeter, 
an account of whose burial is given m Virgil, Aineid, vi 232 

Ihe harbour consisted of the outer basin, or Poito di Miseno, 
protected by moles, of wHk h remains still exist, and the present 
Mare Morto, separated from it by a comparatively modern 
embankment The town lay on the south side of the outer 
harbour, near the village of Miseno, where remains of a theatre 
and baths and the inscriptions relating to the town have been 
found Remains of villas can also be traced, and to the largest 
of these, which occupied the summit of the promontory, and 
belonged first to Manus, then to Lucullus, and then to the 
imperial house, probably lielongs the subterranean (irotta 
Dragonara Roads ran north to Baiae and north-west past the 
modern Torre Gaveta to Cumae along the line of both are 
numerous cx)lumbaria (1 As) 

SceJ Beloch, cd 11 (Brcislau, 1890), 190 sqq 

MISER, a term originally meaning (as in Latin) miserable 
or wretched, but now used for an avaricious person who 
hoards up money and who spends the smallest possible sum 
on necessities 

MISERERE (the imperative of Lat miserert, to have mercy or 
pity), the name of one of the penitential psalms (li ), from its 
opening words, Miserere met, Deus The word is frequently 
used m English as equivalent to “ Misericord ” (Lat miser tcordta, 
pity, compassion) for various forms m which the rules of a 
monastic order or general disciphne of the clergy might be 
relaxed, thus it is applied to a special chamber m a monastery 
for those members who were allowed special food, drink, &c , 
and to a small biackct on the under side of the seat m a stall 
of a church made to turn up and afford support to a person 
m a position between sitting and standing “ Misericord ” 
and ” miserere ” are also used of a small dagger, the ” dagger 
of mercy,” capable of passing between the joints of armour, 
with which the coup de grace might be given to a wounded 
man 

MISHAWAKA, a city of St Joseph county, Indiana, USA, 
on the St Joseph river of Michigan, about 80 m E by S of 
Chicago Pop (1900), 3360, of whom 821 were foreign-bom 
It IS served by the Grand Trunk and the Lake Shore & Michigan 
Southern railways, and by inter-urban electric lines It has 
an extensive trade in gram and other agricultural products 
Two miles up the river is the Hen Island dam, which, with the 
Mishawaka hydraulic 9am nearer the city, is the source of much 
of the power used by the city’s manufactories St Joseph Iron 
Works was laid out on the south side of the river in 1833, and in 
1833 was organized as a village and two additions were platted 
In 1836 Indiana City was laid out on the north side of the river, 
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and in 1839 St Joseph Iron Works, with its two additions, and 
Indiana City were incorporated as one town named Mishawaka 
*“the name of an Indian village formerly occupying a part 
of the present site Mishawaka was chartered as a city in 
1899 

MISHMI, a hill-tribe on the frontier of Eastern Bengal and 
Assam Ihe Mishmis occupy the hills from the Dihong to the 
Brahmakund, m the north-eastern (orner of the Brahmaputra 
valley In 1854 M Krick and M Bourry, two French mission- 
aries, were murdered in the Mishmi country, but their death was 
avenged by a sm ill expedition winch took the murderer pnsoncr 
In 1899 another British expedition was sent against the Mishmis, 
owing to the murder of some British subjects 

MISIONES) a territory of northern Argentina, bounded N by 
Paraguay and Brazil, E and S by Brazil, and W by Paraguav 
and the Argentine provime ol Corricntes Its hxiundary Iims 
aic formed by the upper Parand and Iguassu rivers on the N , 
the San Antonio and Peqinry-guassu streams on the E , and the 
Uruguay Rivtr on the S Area, 11,282 sq m , pop (1904 esti- 
mate), 38,755, (hicfly Indiins and me<iiizos The lerntoiy is a 
region of roughly -broken surfaces, divided longitudinally by 
low mountains, called the Sieira Imin and Sierra Giande de 
Misiones, wdiich form the water pai ting for many small streams 
flowing northw ird to the ParanA ind southward to the Uruguay 
1 he greater part of the country is covered with forest ind tropical 
jiingk The climate is sub-tropical, the temperature ranging 
fiom 40° to 95^ F Ihe soil is described as highly fertile, but 
its products are chicfl) confined to yetba mate or Paraguay tea 
{Ilex paraguayenstii)^ tobacco and oranges rnd other fruits 
rommunication with the capital is maintained by two lines of 
steamboats running to Coinentes and Buenos Aires, but a rail- 
way across Paraguay fiom Asumidn is planned to Encamacion, 
opposite Posadas Some of the Jesuit missions of the 17th and 
18th centuries were established in this territory, and are to-day 
H presented by the lifeless villages of Candelaru, Santa Ana, San 
Ignacio and Corpus along the Parand River, and Apostoles, 
Concepcidn, and ban Javier along the Uruguay Posadas 
(estimatc^d pop in 1905, 8000), the capital, on the Parana, 
officiallv dates from 1865 It wvs also a Jesuit settlement 
( illed Itapua, though the large mission of that name was on 
the l^aragua>an side of the nver It is at the extreme west of 
the territory, and is the terminal port for the steamers from 
Corrientes 

MISKOLCZ, capital of the county of Borsod, Hungary, 113 m 
N E of Budapest by rail Pop (1900), 40,833 It is situated 
in a valley watered by the Szinva m the east of the Bukk moun- 
tains, anc! opens towards the south to the plain of the Sajo, an 
alHuent of the Hernad Miskolcz is a thriving town, and among 
its buildings are a Roman Catholic churc h of the 1 3th century in 
Late Gothic style, a Minorite convent, and Greek Catholic, 
I iitheran and Calvinist churches It manufactures snuff, por- 
celain, l)Oots and shoes, and prepared leather, and has both steam 
«ind water mills It trades m grain, flour, wine, fruit, cattle, 
hides, honey, wax and agricultural products, while four well- 
attended fairs are held annually About 5 m west of the town 
in the Szinva valley is Diosgyor (pop 11,520), which fxissesses 
important iron-works, and the ruined castle of Didsgyor, for- 
merly a shooting residence of the kings of Hungary About 4 m 
to the south-west of Miskolc z are the b iths of Tapokza, contain- 
ing warm springs To the south-west of the town lies Onod 
(pop 2087), to the soutli of whic h, on the banks of the Saj6, is 
the heath of Mohi or Muhi, famous as the scene of the great 
defeat of the Hungarians by the Mongols in 1241 About 
85,000 Hungarians fell, and the whole country was devastated 
for the next two years by the Mongolian hordes During the 
16th and 17th centuries Miskolcz suffered much from the 
Ottomans, and from the troops of George Rakbezy and Emenc 
Tokolyi In 1781, 1843 and 1847 it was devastated by fire, and 
on the 30th of August 1878 a great portion of the town was 
ruined by a terrific storm 

MISPICKEL, a mineral consisting of iron sulpharscnide, 
FcAsS, It contains 46 % of arsenic, and is of importance as an 
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ore of this element It is known also as arsenopyrite or arsenical 
pyrites (Ger Arsemkkies) inispickel is an old name of Grerm^ui 
origin, and in the form Mtstptukel was 
used by G Agricola in 1546 Ihe 
crystals are orthorhombic, with angles 
similar to those of marcasite, they arc 
often prismatic in habit, and the prism 
M IS usually terminated by the deeply 
striated faces of an obtuse dome r 
1 winning is not uncommon, the twin- 
planes M (no) lUid g (101) being the same as in marcasite 
Ihe colour of the mineral is silver-white or steel-grey, with a 
metallic lustre, but it is often tarnished vellow, the streak is 
greyish-black ihe hardness is 5i-6, and the specific gravity 
59-62 

Mispi(ktl occul^ m nutdllifcroub \eins with ores of tin, 
copper. Sliver, &c It is occasionally found as embedded crys- 
tals, for example, in scrjxntmc at Rcichenstein, Siksia In 
Cornwall and Devon it is dissociated with cassitente in the tin- 
lodcs, but IS also found in the copper-lodes well ciysUllized 
spo( imens have bc( n obtained Irom the neighbourhood of lavis- 
tock, Rednith and St Agnes Mispickd is the principal source 
of arsenious oxide or the “white arsenic ” of commerce (^ct 
Arsfnic) The chief supplies are from Cornwall and Devon, and 
breiberg in Saxony, and from Canada and the United States 

Danaitc is a cobaJtiferous vanctv of mispicktl, (ont lining 
up to 9 % of cobalt replacing iron, it was first notK ed by J h 
Dana in 11824 at branconia in New Hampshire Ihis variety 
forms a j)assage to the species glaucodote, (Co Ih)\sS, which is 
found as well-developed orthorhombK ciystals in copper ore at 
H^kansboda m Rambcrg parish, Vestm inland, Sweden Other 
species belonging to this isomorphous group of orthorhombic 
minerals are marcasite (FeS,), lollingite (ItAs,), salflonte (CoAs^,) 
and rammeJsbcrgite (NiAs,) (L J S ) * 

MISPRISION (from 0 hr mespnndre, mod ineprendre, to 
misunderstand), a term m English law» almost obsolete, used 
to describe cert nn kinds of offence Writers on criminal law 
usually divide misprision into two kinds, (a) negativc,(/;){'>ositive 

{a) Negative misprision is the concealment ot treason or 
felony By the common law of England it was the duty of 
every liegt subject to inform the king’s justices and other 
officers of the law of all treasons and felonies of which the 111- 
formant had knowledge, and to bring the offender to justice by 
arrest (sc'e Sheriffs Act 1887, s 8) Ihc duty fell and still falls 
primarily on the grand jurors of each county borough or fran- 
chise, and IS performed by indictment or presentment, but it 
also falls m theory on all other inhabitants (see Pollock and 
Maitland, Hist Eng Law, 11 505) hailure by the latter to dis- 
charge this public duty constitutes what is known as puspris on 
of treison or felony (see 3 Co Inst , 139) 

Mi^pri'iion of Ficason, m the ^^o^ds of Blackstonc consists in 
tlic bare knowledge 'ind concealment of treason, without any degree 
of assent thereto for iny assent makes the party a principal traitor 
Accoiding to Bracton, de Corona, sc^ 118, failure to reveal the trea 
son of another iias in itself high tieason, but statutes of 1551-1552 
and 1534-1555 made concealment of treason mispiision only Most 
of the stitutcs rfguliting procedure on trials for treason 'ilso apply 
to misprision of tre ison The punishment is loss of the profit of the 
lands of the oth ndcr during life, forfeiture of all his goods and 
imprisonment for life Ihcsc punishments arc not allcctcd by the 
Forfeiture Act 1870 

Mt!>pnston of Felony is the concealment of a felony committed 
by another person, but without such previous concert with, or subse 
quent assistance of the offender, as would make the concealer an 
accessory before or after the fact ihe oflcncc is a misdemeanour 
punishable on indiclinent by line and imprisonment * 

{b) Positive misprision is the doing of something which ought 
not to be done, or the (oinmission of a serious offence falling 
short of treason or felony, in other words of a misdemeanour of a 
public character {eg maladministration of high offiiials, con- 
tempt of the sovereign or magistrates, &c ) I o endeavour to 
dissuade a witness from giving evidence, to disclose an examina- 
tion before the pnv^ council, or to advise a prisoner to stand 
mute, used to be described as misprisions (Hawk P C bk I c 20) 
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The cid writers say that a misprision is contained \n every 
felony, and that the Crown may elect to prosecute for the 
misprision instead of the felony llns proposition merely 
alhims the right of the C rown to choose a more merciful remedy 
in certain cases, and has no present value in the law Positive 
misprisions arc now only of antiquarian interest, being treated as 
misdemeanours 

In the United State , misprision of treason is defined to be 
the crime committed by a person owing allegiance to the United 
States, and having knowledge of the commission of any crime 
against them, who conceals and does not, tis soon as may be, 
disclose and make known the same to the picsident or to some 
judge of the United States, or to the governor, or to some judge 
or justice of a particular st ite 1 he punishment is imprisonment 
for not more than seven >ears and a fine of not more than one 
thousand dollars 

MISRULE, LORD OF, in medie\al times the m«t''Ur of the 
Christmas revels Probably J G kiazcr {Golden Boughy iii ) 
IS right in suggesting that the lord or abbot of misrule is the 
successor of the ki ig of the ancient Roman Saturnalia, who 
personated Saturn ind suffered martyrdom at the end of the 
revels Compare , too, the burles(|ue figure at the carnival, which 
IS finally destroyed Stow {Survey) writes “In the least of 
Chiistnias there was m the King s Hou->e , wheresoever he lodged, 
a Lord of Misrule or Master of merry disports, and the like h id 
yc in the house of eve ry noblem in of honour or good worship 
were he spiritual or temporal ” f he mayor and sheriffs of London 
also had Lords of Misrule Ihese mock-monai( hs began their 
reign on Allhallows Lve, and misruled till Candlemas In Scot- 
land they were known as “ Abbots of Unreason, ’ and in 1555 a 
special act suppressing them was parsed In Tudor times their 
reign was marked by miu h displ ly and expense In Henry 
VIII ’s reign an order for a fool’s coat is signed by six of the 
Privy Council 11 } in Act of Common Council (iS55) 
expenses of the lords of Misrule were seveiely curtailcei 
Machyn speaks of a Ix)rd of Misrule who in 1561 rode through 
London followed by a hundred gentlemen on horseback hung 
with gold chains (see also Revfls, Master of) 

MISSAL, the book containing the liturgy, or office of the mass 
{tnissa), of the Roman Catholic Church This name {e g 
Missale gothicum, francorum, gallicanum vetus) began to 
supersede the older word Sacramentary (sacramentanum, liber 
sacramentorum) from about the middle of the 8th century ^ 
At that period the book so designated contained merely the fixed 
(anon of the mass or consecration prayer (actionem, preeem 
( anonieam, canonem actionis), and the variable collects, sceretae 
or orationes super oblata, prefaces, and post-eommunions for 
each fast, vigil, festival or fena of the ecclesiastical year, for \ 
due celebration of the Eucharist they required accordingly to 
lx supplemented by other books, such as the Antiphonanumy 
afterwards e ailed the Graduale, containing the proper antiphons 
(introits), responsories (graduals), tracts, sequences, offertories, 
communions and other portions of the communion service 
designed to be sung by the schola or choir, and the Leettonanum 
(or episiolartum and evangelislarium) with the proper lessons ^ 

1 It first occurs in Ecgbcrt of York s De remedns peccatorum, 
where it refers to tht sacramentary of C»regory the Great 

^ One of the most eclcbratctl of e irlv missals is the Stowe missal 
of the 6th century in the British Museum It contains the litany 
of the saints, the gloria with the collects, the part of the Fpistle to 
the Corinthians rdating to the Eucharist, the credo and the conse 
cratw and memento corresponding exactly to the Roman canon 
After the daily mass follow the missa apostolorum, missa sanctorum^ 
mtssa pro poemtentibus vtvts and the mtssa pro moriuis To the 7th 
century belong the Misdate francorum and the Mtssale gothicum, 
originally in the abbey of Fleiiry In the 8th century we find m 
Ecgbcrt of York's De remedns peccatorum, 1 , that those who devote 
their lives to sicrcd orders are supposed to furnish themselves with 
a psalter, Icctionary, antiphonary, missal, baptismal office and mar 
tyrrUogy The adoption of the Roman liturgy by Charlemagne 
the great quantity of missals within this period, eg the 
H of Worms in the hbriry of the Arsenal at Pans From the 
f century we hi\c the. missal of St Vougay, although badly 
ilatcd, and several others From the 12th centurv missals 
mie common, and more so with the invention of prmtmg 
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Afterwards missals contained more or less fully the antiphons 
and lessons as well as the prayers proper to the various days, 
and these were called mtssalta plenaria All modern missals 
are of this last description I he Missale romanum ex decreio 
ss conctht tndentim restitutuniy now in almost exclusive use 
throughout the Latin obedience, owes its present form to the 
Coune il of Trent, which undertook the preparation of a correct 
and uniform liturgy, and entrusted the work to a committee of 
Its members I his committee had not completed its labour ^ 
when the Council rose, but the pope was instructed to receive 
its report when ready and to act upon it The “ reformed 
missal ’’ was promulgated by Pius V on the 14th of July 1570, 
and its universal use enjoined, the only exceptions being churches 
having local liturgies which had been in unbroken u^e foi at 
least two centuries^ It has subsequently undcigonc d ght 
revisions under Clement VIII (1604), Urban Vi II ( 6^|) and 
Leo XllI (1884), and various new masses, both obi gatory and 
permissive, universal and local, have been added Although 
the Roman is very much larger than any other 1 turgy, the 
communion office is not in itself inordinately long I he greatci 
part of it IS contained in the “ ordinary ” and “ eanon ” of the 
mass, usually placed about the middle of the mi.sal, and occupies, 
though in large type, only a few pages I he work owes its bulk 
and complexity to tw^o circumstances On the one hand, in the 
celebration of the sacrifice of the mass practically nothing is 
left to the discretion of the offieiating priest, evcrything~wh.it 
he is to say, the tone and gestures with which he is to say il 
the cut and colour of the lobe he is to wcir -is earefully pre- 
scribed in the rubrics ^ On the other hand, the Roman, like all 
the Western liturgies, is distinguished fiom those of the Eastern 
Church by its flexibility A distinctive e harac ter has been given 
to the office for each ecclesiastical season, for each fast or festival 
of the year, almost for each day of the week, and provision has 
also been made of a suitable communion scivice for many of the 
special occasions both of public and ol private life 
The different parts ol the Roman communion office are not all 
of the same antiquity Its essential features are most easilv 
caught, and best understood, by reference to the earliest Saaa 
meniartes (particularly the Gregorian, which Wt^^ avowedly 
the basis of the labours of the Fridentme committee), to the 
Gregorian Anttphonary, and to the oldest redaction of the Ordo 
romanus^ The account of the mass (qualiter Missa Romana 
cclebratur) as given by the sacramentanum gregorianum is to 
the effect that there is m the first place “ the Introit according 
to the time, whether foi a kstival or for a common day, theic- 
after Kyrte eletson (In addition to this Gloria in excelsis Deo 
is said if a bishop be [the celebrant], though only on Sundays 
and festivals , but a priest is by no means to say it, except only 
at Eastertide When there is a litany (quando letania agitui) 
neither Gloria in excehis nor Alleluia is sung ) Afterwards the 
Oratio IS said, whereupon follows the ApostoluSy also the Gradual 
and Alleluia Afterwards the Gospel is read I hen comes the 
Offertoriumj^ and the Oratio super oblata is said ” I hen follow 
the Sursum cordUy the Preface y Canon, Lord’s Pra>ei and 
“embolism ’ {ififSokicrfia or insertion, Libera nos, Domtne), given 
at full length precisely as they still occur in the Roman missal 

’ The English missal consequently continued to be used by hnglish 
Roman Catholics until towaids the end of the 17th century, when it 
was supcrsc<led by the Roman through Jesuit influence llic 
Galilean liturgy held its ground until much more recently, but has 
succumbed under the Ultramontanism of the bishops 

* In all the older liturgies the comparative absence of rubrics is 
conspicuous and sometimes perplexing It is very noticeable in the 
Roman Sacramentanes, but the want is to some extent supplied by 
the very detailed directions for a high pontifical mass m the various 
texts of the Ordo Romanus mentioned below That there was no 
absolutely fixed set of rubrics tn use in France during the 8th century 
IS shown by the fact that each priest was required to write out an 
account of his own practice ( ' libellum ordinis ") and present it for 
approbation to the bi^op in Lent (see Baluze, Cap Reg Franc i 
824, quoted in Smith's Diet of Chr Antiq 11 1521) 

® For the genealogical relationships of the Roman with other 
liturgies, sec Liturgy For the doctrines involved in the ‘ sacrifice 
of the mass," see Eucharist 
® borne editions do not mention the Offertory hcie 
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In every liturgy of all the five groups a passage similar to this 
occurs, beginning with Sursum corda, followed bv a Preface and 
the recitation of the Sancius or Angelic Hymn The “ canon ” 
or consecration prayer, whu h m all of them comts immediately 
after, invariably contains our Lord’s words of institution, and 
(except m the Nestonan liturgy) concludes with the lord's 
Pra>er and “ embolism ” But there are certain differences of 
arrangement, by which the groups of liturgies can be classified 
I hus It IS distim tive of the liturgy of Jerusalem that the “ great 
intercession " for the quu k and the dead follows the words of 
institution t nd an Epiklesis (cVcAcA^/crt? rov irv^x^aroq ayiov) or 
petition for the descent of the Holy Spirit upon the gifts , in 
the Alexandrian the great intercession ” has its place in the 
Preface y m the East Syrian it comes between the words of 
restitution and the Epiklesis, in the Ephesine it comes before 
Ihe Preface y while in the Roman it is divided into two, the 
< ommemoration of the living lieing before, and that of the 
dead after, the words of institution Other distinctive 
features of the Roman liturgy are (1) the position of the 
‘ Pax” after the consecration, and not as in all the other 
liturgies at a verv early stage of the service, before the 
Preface even, and (2) the absence of the Epiklesis common to 
ill the others^ The words of its “canonical priyei ’ arc of 
unknown anti(]uity, they are found in the extant manusciipts 
of the Sai ramentarium gelastanutity and were alrc icly old and of 
foi gotten authorship in the time of Gregory the Great, who, in 
a letter to John, bishop of Syracuse (Regi^tr Epist vii 64), 
spe iks of it as “the prayer compc:)scd by a Scholastic’” 
(precem quam scholasticus c omposuerat) The same letter is 
interesting is containing Gregory’s dc fence, on the ground of 
ancient use, of certain parts of the Roman ritual to which the 
bishop of Syracuse had taken exception as merely borrowed from 
( onstantinople Ihus we learn that, while at ( onstantinoplc 
the Kyrte eleison was ^ iid by all simultaneous!) , it was the 
Roman custom for the clergy to repc it the words first and feu 
the people to respond, CJiriste eUtson being also repeitecl an 
equal numl)er of times Again, the lord’s Prayer was said 
immediately after the consecrition viloud by all the people 
imong the Greeks, but at Rome b\ the priest ilone 

Ihe meagre liturgical details furnished by the Sacraminiarium 
gregortanum are supplemented by the texts of the Ordo RomanuSy 
the first of which dates from about the year 730 The ritual 
they enjoin is that for a pontifical high mass in Rome itself, but 
the differcnc es t ) be observed by i priest “ quando in stationc 
facit missas ” aie comparatively slight Subjoined is a precis of 
Ordo Root (VI ] 

It IS tirst of dll explained that Rome has seven Lcclesiastical 
ucgions, each with its proper deacons subdcacons and acolytes 
J^ach region has its own day of the week for high ecclesiastical 
functions, which arc celebrated by each in rotation [ This accounts 
lor theStatio ad S Mariam Maj 01 em, ad S Crueem in Jerusalem, ad 
b Petrum, &c , prefixed to most of the masses in the Gregorian 
Sacramentarv, ana still retained in the Propnum de Tempore ' of 
the Roman missal J Ihe regulations lor the assembling and 
marshalling of the procession by which the pontiff is met and then 
escorted to the appointed station aie minutely given as well as for 
the adjustment of his vestments ut bene sedeaiit ' when the 
sacristy has been reached He does not leave the sacristy until 
the Introit has been begun by the choir in the church Before the 
(ilona he takes his stand at the altar, and after the K\rie Eleison 
has been sung (the number of times is left to his discretion) he 
begins the Gloria in excehis, which is taken up by the choir During 
the singing he f lecs castw ird . at its close he turns round for a 
moment to say Pax vobis," and forthwith proceeds to the Oraito ^ 
This finished, all seat themselves in order while the siibdeacon 
ascends the ambo and reads [the Lpi^tle] After he has done, the 
cantor with his book (cantatorio) ascends and gives out the response 
(Respomum) with the Alleluia and Tractus m addition if the season 
calls for cither The deacon then silently kisses the feet of the 
pontiff and receives his blessing in the worefs Dominiis sit in corde 
tuo ct in 1 ibiis tuis ” Preceded by acolytes with lighted candles 
and subdeacons burning incense, he ascends the ambo, where he 
reads the Gospel At the close with the words ‘ Pax tibi and 

* This was one of the jiomts discussed at the Council of Florence, 
and Car hnal Bessanon for a time succeeded in persuading the Greeks 
to give up the Epiklesis 

2 Quam collectam dicunt, Ord Rom II 


* Dominus vobiscum, ' the pontiff,'* after another Oratio^ descends 
to tlie scnatorium iceompanitd by certain of the inferior clergy, 
and receives in order tlu oblations of the ruUrs (obi itiones prmei 
piim), the archdeacon who follows taking their amul is of wine 
and pouring them into a lirgtr vtsscl simil ir olliiings arc receivetl 
from the other ranks and classes present, meludmg the women 
this concluded, the pontiff and archdticon wash then hands, the 
oftenngs bung meanwhile arranged b\ the subdtacoiis on the altai, 
and water, supjdied by the leader of the choir (archipar iphomsta), 
being mmgleil with the wine Duiim^ this ceremony the sehola 
have been engigcd in singing the Offtriorium , when all is ready 
the pontiff signs to them to stop, and enters upon tlie Preface^ the 
subdcacons giving Ihe responses At the Angelic Hymn (Sanctus) ill 
kneel and continue kneeling, except the j oiitilf, who rises alone and 
begins the Canon At the words ptr quem hiec omnia'* the 
archdeacon lilts the cup with the oblates, ami it Pax Domini sit 
semper vobiscum he givts the peace to the elugy in their order 
and to the 1 iity Ihe ponlilf thui bicaks of! a particle fiom the 
consecrated bread and lays it upon the altar the test he jdaecs on 
the paten held by the deacon It is then distributed while 4guus 
Dei is simg The pontiff in communicating puts the particle into 
the cup, saymg, Fiat commixtio ct conseeiatio corporis et sanguinis 
Domini nostn Jesu Christi acei])ientibns nobis m vitam uternam 
Those present communicate m their order iindtr this speeies also 
\s the pontifi descends into the sen itoi lurii to gi\e the communiun 
the sehola begins thi eominumon Intiphon and continues singing 
; tlie Psalm until all the people having eummunic ited, they leeeiu 
I the sign to begin the Gloria aliei which the \use having been again 
! repeated they stop The celt bi ant then facing castw ird oliti ^ 

I i\\c Oratio ad complendiim which being finished the irchdeacon sai s 
to the people, ‘ Ite missiest they responding with Deo gratia s 

I o romplt te our idea of the Roman communion offit e as it as 
prior to the end of the 8th century we must now turn to the 
(iregorian iottphonanu^ swe gradualis liber ordinatus pir 
circiduni amity whit h its name implies tontains those variable 
portions of the mass which were intended to be sung by the 
s( hola or ( hoir It gives for cat h da) for which a proper mass is 
provided (t) the intiphona (Antiphona ad Introitum) and 
Psalmus, (2) the Risponsorium and Versus y with its Alleluia 
and Verm^ty (3) the Opjtrtorium and \ trsus, (4) the Commumo 
and Psalmus Some explanation of each of these terms is 
I necessary (1) The word Antiphon laiTLfbw'oy, O Eng Anltfn, 

I Eng inthem) in its ecclesiastical use has referem e to thever) 

I ancient practice of relieving the voices of the singers by dividing 
the work between alternate i hoirs In one of its most usual 
meanings it has the special signification ol \ sentence (usually 
scriptural) constantly sung bv one choir between the verses of 
i psalm or hymn ung by ancjther According to the Rom cn 
Iiturgiologists it was Pope felcstine who enjoined that the 
INalms of David should be sung (in rotation, one presumes) 
antiphon ally before mass, in process of time the antiphon came 
to be sung at the beginning and end only, and the psalm itself 
was reduce d to a single verse In the days of Gregory the Great 
the introit appears to hwe been sung precisely as at present 
that IS to say, after the antiphon proper, the Psal/nus with its 
Gloria, then the antiphon again (2) The Responsonunty intro- 
duced between the epistle and gospel, was probably at first an 
entire psalm or canticle, originally given out by the cantor from 
the steps from whu h the epistle had been read (hence the later 
name Graduale)y the response being taken up by the whole 
choir (3) Ihe Offertonum and Commumo correspond to the 
“ hymn from the book of Psalms ” mentioned by earl) authorities 
(see, for example, Augustine, Retr 11 ii, Ap Const viii 13) 
as sung before the oblation and also while that which had been 
ofTerecI was being distributed to the people A very intimate 
connexion between these four parts of the choral service can 
generally be observ^ed , thus, taking the first Sunday in the ecclesi- 
astical year, we find both in the inltphonary and in the modern 
Mwfl/ that the antiphon is Ps xxv 1-3, the psalmus Ps xxv 4, 
the responsonum (graduale) and versus Ps xxv 3 and xxv 4, 
the offertorium and versus Ps xxv 1-3 and xxv 5 Ihe 
cc^mmunio is Ps Ixxxv 12, one of the verses of the responsonum 
being Ps Ixxxv 7 In the selection of the introits there are 
also traces of a certain rotation of the psalms in the Psalter 
having been observed 

Ihe first pages of the modern Roman missal are occupied 
wath the Calendar and a variety of explanations relating to the 
2 After singing *' Credo m unum Deum,** Ord Rom, II 
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year and its parts, and the manner of determining the movable 
feasts The general rubrics {Rubrtcae generale^ ^m^salts) 
follow, explaining what are the various kinds of mass whieh may 
be celebrated, presc ribing the hours of celebration, the kind and 
colour of vestments to be used, and the ritual to be followed 
(ritus celebrandi missam), and giving directions as to w^hat is to 
be done m case of various defects or imperfections which m\y 
arise The Praeparatio ad missam, whic h c omes next, is a short 
manual of devotion containing psalms, hvmns and prayers to be 
used as opportunity may occur before and after celebration 
Next comes the proper of the season (Propritim missamm de 
tempore), (x?cupying more than half of the entire volume It 
contains the proper introit, collect (one or more), epistle, gradual 
(tract or sccpience), gospel, offertorv, secreta (one or more), 
communion and post-communion for everv Sund ly of the year, 
and also for the festi\ ils and fcrias connected with the ecclesias- 
tical seasons, as well as the ofhecs peculiar to the ember divs. 
Holy Week, hastci and Whitsuntide Between the office for 
Holy Saturday and that for Easter Sunday the ordinary of the 
mass {Ordo missae), with the solemn and proper prefaces for the 
year, and the canon of the mass are inserted The proper of 
the season is followed by the proper of the saints (Proprium 
sanctorum), containing what is special to ei( h saint’s da) in the 
order of the calendar, and by the Commune sanctorum, containing 
such ofhees as the common of one martvr and bishop, the common 
of one mart)T not a bishop, the common of many martyrs in 
paschal time, the common of many martyrs out of paschal time, 
and the like A variety of masses to be used at the feast of the 
dedication of a church, of masses lor the dead, and of votive 
masses (as for the sick, for persons journeying, for bridegroom 
and bride) follow, and also certain benedutions Most missals 
have an appendix also containing certain local masses of saints 
to be celebrated “ ex indulto apostolic 0 ’ 

Masses fall into two great subdivisions (i) ordinary or 
regular (secundum ordinem ohicii), celebrated according to the 
regular rotation of fast and feast, vigil and feria, in the calendar, 
(2) extraordinary or occasional (extra ordincm ofheu), being 
cither “ votive ” of “ for the dead, ’ and from the nature of the 
case having no definite time prescribed for them Festival masses 
are either double, half-double or simple, an ordinary Sunday 
mass being a half-double I he differtnc e depends on the number 
of collects and secretae, on a double only one of each is offered, 
on a half-double there arc two or three, and on a simple there 
m ly be as many as h\ e, or even se^ en of each Any mass mav 
be either high (missa soltnnis) or low (missa privata) The dis- 
tinction depends upon the number of olhciatmg c lergy, certain 
diffciences of practice as to wliat is pronounced alouci and what 
maudiblv, the use or absence of inccnsc certim gestures and the 
like Solitiry masses are forbidden, there must be at least an 
acolyte to give the responses Ihe vestments prescribed for the 
priest arc the amice, alb, cingulum or girdle, maniple, stole and 
c hasiible (planeta) Ihere are certain distinctions of course for 
a bishop or abbot Ihe colour of the vestments and of the 
draper) of the altar varies according to the clay, being either 
white, red, green, \iolet or bhek ihis last custom cloes not 
go much further back than Innocent III, who explains the 
s)mbc)lism intended (sec Vkstments) 

Subjoined is m acc,ount of the manner of celebrating high mass 
according to the rite at pri sent in foic e 

I The priest who is to celebrate having previcnislv confessed (if 
necessary) and having finished niitins anci iiucls is to seek leisure 
for piivdtc pra)er (fasting) and to use as he has opportunity the 

pi lycr^ before mass alicad) rtfciiedto How fhc lobing in the 
sicnsty IS next to be gone nbout is inmiucly prcsciibed rnd praters 
irc given to be used as each article is put on The sacramental 
elements h iv ing previously been pUced on the altar or on a credence 
table the cclebiant enters the thurch and takes his stand before 
the l()\\est step of flu altar having the deacon on his right and the 
subdeacon on his Uft After in\oking the Tiinity (In nomine 
Patns ^^ ) he repeats alternately with those who are with him the 
psalm ' jiidica me Deus which is prcci ded in the usual way by an 
antiphon (Introibo ad altare Deil and followed aKo bv the Gloita 
and Antiphon^ The vcrsidc Adjutorium nostrum ' with its 

^ lhi3 antiphon is not to be confounded v\ith the Antiphon i ad 


response ' pui fecit is followed by the " Confiteor ** ^ said alter- 
nately by the piiest and by the attendants, who la tuin respond with 
the prayer tui divine forgiveness Misereatur ' The priest then 
gives the absolution ( Indiilgentiam " ) and after the versicles and 
lesponses beginning Dens tu conversus ' he audibly says " Ore- 
mils ' and ascending to the altar silently offeis two short prayers, 
one isking for forgiveness and liberty of access through Christ, 
and anothei indulgence for himself through the merits of the 
sainfs whose relics are here ' Receiving the thimble from the 
deacon he censes the altar ind is thereafter himself censed by 
the deacon He then reads the Introit which is also suag by the 
choir, the Kvne eletson is then sad aftei which the words Gloria 
in exoelsis ’ iic sua by the celebrant ind the rest of the hvmn 
completed by the chon 

2 Kissing the alt ir and turning to the people with the formula 

Dominus vobescum the celebrant pioceeds with the collect or 

collects propel to the season or day which are read secretly Ihe 
epistle for the day is then read by the subdcacon and is followed 
by the gradual tiact alleluia 01 sequence according to the time * 
Ihis finished the deacon places the lx>ok of the gospels on the altai , 
iiid the celebrant blesses the incense Ihe deacon kneels belore 
the altar and olfcis the prayer Munda cor me urn ' aftei*wards 
tikes the book form the altar and kneeling before the cdebrxnt 
isks his blessing which he receives vMth the words ‘ Dominus sit in 
cordc tuo " Having kisstd the hand of the priest he goes accom- 
panied by acolytes with incense and lighted c^indles to the pulpit and 
with a Dommiis vobiscum and minutely prescribed crossings 
and censings gives out ind leads the gospel for the day at the close 
of which I aus tibi Christe issiid and the book is brought to the 
eelebiant and kissed with the words Per evangehea dicta deleantur 
nostra delicta * ihe eelebiant then stinding it the middle of the 
altir sings the words Credo in unum Deum and the rest of the 
Niccnc creed is sung by the choir 

3 With ‘Dominus vobiscum ‘ and Oremiis the celebrant 
proceeds to read the offertory which is also sung by the choir 
This finished he receives the jiaten with the host from the dcicon, 
and after offering the host with the piayer beginning buscipe, 
Sancte Pater places it upon the corporil The deacon then 
ministers wine and the subdeicon water and l:)efore the celebrant 
mixes the water with the wine he blesses it in the prayer Deus 
qui humanae ’ He thtn takes the chalice and having offered it 
( Offenmus tibi Domine ) places it upon the corporal and covers 
it with the pall Slightly bowing over the altar he then oflcis the 
prayer In sqnritu humilitatis ind lifting up his cv^es and stretch 
mg out his hands, proceeds with Veni sanctihcator After 
blessing the incense ( Per intercessionem beati Michaehs arch- 
ingch ) he takes the thurible from the dcicun and censes the 
biead ind wine and altai and is iftci wards himself censed as 
well as the others in their order Next going to the epistle side of the 
altar he washes his fingers as he recites the verses of the 26th Psalm 
beginning ' Lavabo ‘ Returning and bowing before the middle ot 
the altar with joined liands he says Suscipe sancta Ti initas then 
turning himself towirds the people he raises his voice a little and 
says ‘ Orate fratres ‘ ( that my saenfite and )ours may be 
icceptable to God the Father Almighty ) the response to which 
IS Suscipiat Dominus sacrificmm dc manibus tins eCc He 
then n cites the secret pia>er or pi ivcrs and at the end says with 
in audi])le voice Per omnia siecula sicculoium ’ (R Amen ) 

4 Agnin saluting with t Dominus vobiscum hi lifts up his 
hands and goes on to the Sursum corda and the rest ot the Prefaie 
A different intonation is given for each of the prefaces « At 
the Sanctus the handbell is rung If there is a choir the Sanctus 
IS Sling while the celebrant goes on with the c-anon ^ After the 
words of consecration of the wsfer which are said secietly dis 
tinctlv and ittentivcly" the reh brant kneels and adores the 
host, rising elrvat'^s it an 1 rtplacing it on the coiporal again idorcs 

liiti oitum fill tht I on Tins use of tin 4 ,ifl 1 s ilm goes <us lai bick iL 
hast as the end of the nth centuiy being mentioned by Mu rologus 
(1080) It IS omitted in masses for the dead and duiing Holy 
VVeek 

^ A form very similar to the present is given by Miorologus and it 
IS foreshadowed even in litiugicil liter ituro of the 8th centur) 

^ During I int and Advent and in misses for llxc dexd this is 
omitted In low masses it is of course siid, not sung (if it is to be 
Slid) It mav be added that this early position of the (rUnia in 
excehis is one of the feUurcs distinguishing Roman fioai Kphcsine 
use 

The tract is peculiar to certain occ isions especially of a mournful 
nature and is sung by a single voice By a sequence is understood 
a more or kss metrical composition not m the words of Scripture, 
having a special bearing on the festival of the day See for example, 
the sequence “ Lauda Sion Salvatxircm " on Corpus Christi day 

* On certain days the Credo is omitted 

® Now eleven , they were at ona time much more numerous 

7 The approved usage appears to be in that case that it is sung as 
far as Hosanna in excelsis before the elevation and Benodictiis 
qm venit ‘ is reserved tall afterwards In h ranee it was a very com- 
mon custom made gcnenl for i time at the request of Louis XU , to 
sing ‘ O salutans hostia ' at the elevation 
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n (the bell meanwhile being ning) ^ The same rile is observed 
when the chalice is consctiated Immediately befoie the Lord s 
J^rayer at the words * per ipsiim et cum ipso ct in ipso * the sign of 
the cross is mide three times over the cnalice witn the host and 
towards the close of the ** embolism the fraction of the host takes 
place After the words Pax Dommi sit semper vobLSCum ' the 
emission of the particle into the cup takes place with the words 

Haec commix ho et consecratio/* &c The celebrant then sa\s 
the Agnus Det three times 

5 While tlie choir smgs the Agnus Det and the Communion the 
celebrant proceeds still secrete ” with the remainder of the ufiiet 
which though punted as pirt of the canon is muie conveniently 
called the communion and post communion After the privcr for 
the peace and unity of the Church (‘ Domine jesii Chnstc qui 
<lixisti ) he salutes the deacon with the kiss of peace, saying, Pix 
tecum ", the subdeacun is saluted in like manner and then conveys 
the pax to the rest of the clergy who may be assisting Ihe 
etlcbiant then communicates under both species with suitable 
prayers and actions and afterwards administers the sacrament to the 
other communicants if there be any Ihen while the wine is poured 
into the cuji for the first ablution he savs ' Quod ore sumpsimus , 
having taken It he sa vs Coipus luum Dominc ’ Aftc r the second 
ablution he goes to the book ind re ids the Communion I hen turn 
mg to the people with ‘ Dommus vobiscum " he reads the post 
communion (one or more) , turning once more to the congregation he 
uses the old dismissal formula Dommus vobiscum " {R Lt cum 
spintu tuo * ) and Itc, missi cst " or ' Benedicamus Domino 
in those masses from which Gloria tn excelsis has been omitted 
(/? “Deo Grains b Bowing down before the alt ir he offers the pr lyer 
“ Placeat tibi sancta Innitas ’ then turning nmnd he makes the 
sign of the cross over the congregation with the words of the bene- 
diction ( Bencdicat ) - He tin n rea Is the passage from the gospel 
of John beginning with * In prmnpio erat Verbum ' or else the 
proper gospel of the day *’ (] S Bi ) 

MISSI DOMINICI) the name given to the officials commissioned 
by the hrankish kings and emperors to supci vise the administra- 
tion of their dominions Their institution dates from Charles 
Martel and Pippin the Short, who sent out officials to see their 
orders executed When Pippin became king in 754 he sent 
out niissi in a desultory fashion, but Charlemagne made them 
a regular part of his administration, and a capitulary issued 
about 802 gives a detailed acc ount of their duties Thev were 
to execute justice, to enforce respect for the royal rights, to 
control the administration of the counts, to receive the oath 
of allegiance, and to supervise the conduct and work of the 
clergy They were to call together the officials of the district 
and explain to them their duties, and to remind the people 
of their civil and religious obligations In short they were 
the direct representatives of th( king or emperor The inhabi- 
tants of the distru t they administered had to provide for their 
subsistence, and at times they led the host to battle In 
addition special instructions were given to various mtssty and 
many of these have been preserved The districts placed 
under the missi, whii h it was their duty to visit four times a 
year, were calk cl missatici or legntiones They were not perma- 
nent officials, but were generallv selected from among persons 
at the court, and during the reign of ( harlcmagnc personages 
of high stinding undertook this work They were sent out m 
twos, an ecclesiastic and a layman, and were generally complete j 
strangers to the distru t which they admimstcrc d Tn addition j 
there were extraordiniiy nnssi who represented the emperor 
on special occasions, and at times beyond the limits of his 
dominions Kvtn under the strong rule of Charlcmigne it 
was difficult to find men to disc harge these duties impartiallv, 
and after his death m 814 it became almost impossible Under 
the emperor I ouis I the noble s interfered in the appointment 
of the mtssiy who, selected from the district in which their 
duties lay, were soon found watching their own interests rather 
than those of the central power Ihcir duties became merged 
in the ordiniry work of the bishops and counts, and under 
the emperor Charles the Bald they took control of associ itions 

^ The histoiy of the practice of elevatini^ the host seems to ha\e 
arisen out of the custom of bohhng up thf oblatiuns as mentioned 
m the OycIo Romartn^ (see above) Ihe elevation of the host is at 
present practised was first eniuined bv Pope Hononiis III The 
U'>e of the handbell at the elevation is still later and wa^ first made 
general by Gregory XT 

^ The benediction i« omitted in masses- for the dead 

* The reading of the passage from John on days which had not a 
projier gospel was first enjoined by Pius V 
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for the preservation of the peace About the end of the 9th 
century they disappeared from France and Germany, and 
during the loth century from Italy It is possible that the 
Itinerant justices of the English kings Henry I and Henry II , 
the itinerant batllis of Philip Augustus king of hrime, or the 
royal euqueteurs of St Louis origin ited from this source 

Ste G Waltz, Deutsche Verfus^ung^geschtohte (Kul, 184^) E 
Bourgeois^ Le ( apttulaire de htersv-i>ur Ots6 {RasiiXf V Krause 

“Gcschichtc des Institutes der missi Uouuma " in the MtUheilungtn 
(Us Insiituts fur osterreichi^chc Geschichtsforuhung^ Band XI (Inns- 
bruck, i8ho) , E Dobbert, tjber das Wesen und dtn Geschaft^krets dir 
Wf55f rfowtniri (Htidelhtrg, 1861) N D Fustd de Coulanges, 
des institutions polihqius d^ I anctenne I ranee (Pans, 1889-1890) 
L liuiuchet, Ihstoire de I oryamzation pidtciatrc cn I ranee, ipoque 
franqut (Pans, i8(>5) 

MISSIONS (Lat nnssio, a sending), the term used specially 
for the propagandist operations of the Christian Church among 
the heathen, the executants of this work being missionaries 
Both “ mission and missionary have hence tome to be used 
of similar works m other spheres The history of ( hristian 
missions may, for practical purposes, be divided into three chief 
periods, (i) the primitive, (2) the medieval, and (3) the modern 

Thf pRiMiiivb Period 

There can be little doubt that the Cliristian Church derived 
Its missionary impulse from the teaching of its founder Even 
though we may feel some hesitancy, in the light of modern 
criticism, about accepting as authentic the specific injuncUom 
ascribed to Jesus by Matthew (ch xxviii 19) and Luke (ch xxiv 
47, Acts 1 8), It must be admitted that the teaching of Jesus, 
in the emphasis which it laid on the Falhcihood of God and the 
brotherhood of man, was bound sooner or later to break away 
from the trammels of Judaism, and assert itself in the form of 
Christian missions Ihe triumph of this “ universalistic ” 
element m the teaching of Christ is vividly portrayed in the Acts 
of the apostles At the beginning of the Acts the Christian 
Church is a little Jewish sect, long before the end is reached it 
has become a world-conquering spiritual fone Ihe transfor- 
mation was due m its initial stages to broad-minded men like 
Stephen, Philip and Barnabas, who were the first pioneers of 
missionary work Their efforts, however, were soon completely 
eclipsed by the magnificent achievements of the apostle Paul, 
who evangcli/ed a large part of Asia Minor and the most impor- 
tant cities of Greece Ihc sutcess which attended the work of 
the great apostle to the Gentiles stampied Christianity as a 
missionary religion for ever From this point onwards Chris- 
tianity pushed Its way into all the great ( entres of population 
We know very little about tlie missionaries of the first three 
centuries We suddenly find province after province chris- 
tianized, though there is nothing to show how and by whom the 
work was done The case of Bithynia is an excellent illustration 
of this When Pliny wrote his famous letter to Trajan (a d 1 12 ), 
Christianity had Uiken such a firm hold of the province that its 
mfluence had penetrated into remote (ountiy districts, pagan 
festivals were almost entirely neglei ted, and animals for sacrifii e 
could scarcely find purchasers Yet the history of the lonver- 
sion of Bithynia is absolutely buried in oblivion By tlie time 
of Constantine, Christi inity had practically (overed the wliole 
empire Harnaik has tabulated the results which our scanty 
data allow us to reach in his Expansion of Christmmty He 
divides the countiies whidi had l>een evangelized by tlie close 
of the 3rd century nilo four groups (i) I hose countries m 
which Christianity numbered nearly one-half of tiie population 
and represented the stand ird religion of the people, viz most 
of what we now t ill Asia Minor, that portion of Thrace whwh 
lav over against Bilhymi, Armenia, the city of Edcssa {2) 
those districts in which Christianity formed a very material 
portion of the population, inflnennng the leading classes and 
being able to hold its own with other religions, viz Antioch and 
Coele-Syna C)prus, Alexandria together with Egypt and the 
1 hcbais, Rome and the lower parts of Italy, together withe^rt iin 
parts of middle Italy, Proconsular Africa and Numidia Spam, 
the maritime parts of Greece, tlie southern coasts of Gaul. 
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(3) Those districts in whu h Christianity was sparsely scattered, 
VIZ Palestine, Phoenicia, Arabia, certain parts of Mesopotamia, 
the interior districts of Greece, the provinces on the north of 
Greece, the northern districts of middle Italy, the provinces of 
Mauretania and Iripolis (4) lliose districts in which Christi- 
anity was extremely weak or where it was hardly found at all 
the districts to the north and north-west of the Black Sea, the 
western section of upper Italy, middle and upper Gaul, Belgica, 
Germany, Rhaetia, the towns of ancient Phihstia It is not 
possible to obtain even an approximate estimate of the numbers 
of the Christians at the time of Constantine Fnedlander, for 
instance, does not think that they exceeded by much Gibbon^s 
estimate for the reign of Deems, viz one-twentieth of the 
population La Bastie and Bun khardt put the ratio at 
one-twelfth, Matter at a fifth, and Staudhn even at a half (see 
Ilarnack 11 453) 

After the end of the 3rd (entury missionary enterprise was 
mainly concentrated on the outlying borders of the empire In 
the 4th and 5th centuries may be mentioned Gregory the 
Illuminator, tlie “apostle of Armenia” (about 300), Ulfilas, 
the “apostle of the Goths,” about 32c;, Frumentms,^ a bishop 
of Abyssinii, about 327, Nino, the Armenian girl who was the 
means of converting the kingdom of Iberia (now Georgia), about 
330/ Chrysostom, who founded at Constantinople in a d 404 
an institutmn in which Goths might be trained to preach the 
Gospel to their own people, ^ Martin of Tours, who evangelized 
the central districts of Claul, Valentinus, the “apostle of 
Noricum,” about 440, llonoratus, who from his monastic home 
in the islet of Lerins, about 410, sent missionaries among the 
masses of heathendom in the neighbourhood of Arles, Lyons, 
Troyes, Metz and Nice, and St Patrick, who convertecl 
Ireland into “ the isle of saints ” (died either in 463 or 495) 

The Medieval Pj^kiod 

With the 5th century the Church was confronted with number- 
less hordes, which were nt^w prec ipitated over the entire face of 
Lurope Having for some time learnt to be aggressive, she 
girded herself for the difliciilt work of teaching the nations a 
higher faith than a savage form of nature-worship, and of fitting 
them to become members of an enlightened Christendom 

(a) The Celtic Missionaries — The first pioneers who went forth 
to engage in this difficult enterprise came from the secluded 
Celtic Churches of Ireland and the Scottish Highlands Of 
many who deserve mention in connexion with this period, the 
most prominent were Columba, the founder of the famous 
monastery of Iona in 363 and the evangehzer of the Albanian 
Scots anci northern Piets, Aidan, the apostle of Northumbria, 

( olumbanus, the apostle of the Burgundians of the Vosges (390), 
Callich or (lallus (d 646), the evangehzer of north-eastern 
Switzerland and Alemannia, Kihan, the apostle of Ihuringia, 
and Trudpert, the marUr of the Black Forest The zeal of 
these men seemed to take the world by storm Travelling 
generally in companies, and carrying a simple outfit, these 
Celtic pioneers flung themselves on the continent of Europe, and, 
not content with reproducing at Annegray or Luxeuil the willow 
or brushwood huts, the chapel and the round tower, which they 
had left behind in Derry or in the island of Hy (Iona), they braved 
the dangers of the northern seas, and penetrated as far as the 
Faroes and even far distant Icelanci ^ “Their zeal and success,” to 
quote the words of Kurtz, “ are witnessed to by the fact that at 
the beginning of the 8th century, throughout all the district of 
the Rhine, as well as Hesse, I hunngia, Bavaria and Alemannia, 
we find a network of flourishing churches bearing the impress of 
( dtic institutions ” 

(b) 7 he English Missionaries —Thus they laid the foundations, 
aweing the heathen tribes by their indomitable spirit of self- 
sacrifice and the sternness of their rule of life But, marvellous 

It was, their work lacked the element of permanence, and it 
^ f ^ 

^lAicrates, // F 1 15 Sozomen u 24 Theodoret i 22 
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* See A W Haddan, Scots on the Continent, * Remains, p 256 
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became clear that a more practical system must be devised and 
carried out The men for this work were now ready, and the 
sons of the newly evangelized English Churches were ready to go 
forth I he energy which warriors were accustomed to put forth 
in their efforts to conquer was now ” exhibited in the enterprise 
of conversion and teaching ” by Wilfrid on the coast of Fries- 
land,^ by Willibrord (658 715) in the neighbourhood of Utrecht,^ 
by the martyr-brothers Ewald or Hewald amongst the “ old ” 
or continental Saxons,*' by Swidbert the apostle of the tribes 
between the Ems and the Yssel, by Adelbert, a prince of the 
royal house of Northumbria, in the regions north of Holland, 
by Wursing, a native of Friesland, and one of the disciples of 
Wilhbrord, in the same region, and last, not least, by the famous 
Winfrid or Boniface, the “ apostle of Germany ” (680-755), who 
went forth first to assist Willibrord at Utrecht, then to labour 
in Thuringia and Upper Hessia, then with the aid of his kinsmen 
Wunibald and Willibald, their sister Walpurga, and her thirty 
companions, to consolidate the work of earlier missionaries, and 
finally to die a martyr on the shore of the Zuider Zee 

(c) Scandinavian Missions — Devoted, however, as were the 
labours of Boniface and his disciples, all that he and they and 
the emperor Charlomagne after them ai hieved for the fierce 
untutored world of the 8th century seemed to have been done m 
vain when, in the 9th “ on the north and north-west the pagan 
Scandinavians were hanging about every coast, and pouring in 
at every inlet, when on the east the pagan Hungarians were 
swarming like locusts and devastating Furope from the Baltic 
to the Alps, when on the south and south-east the Saracens were 
pressing on and on with their victorious hosts It seemed then 
as if every pore of life were choked, and Christendom must be 
stifled and smothered m the fatal embrace'” But the devoted 
Anskar (801-865) went forth and sought out the Scandinavian 
viking, and handed on the torch of self-denying zeal to others, 
who saw, after the lapse of many > ears, the close of the mono- 
tonous talc of burning churches and pillaged monasteries, 
cUid taught the fierce Northman to learn respect for civilized 
institutions I he gospel was first intrc^duccd into Norway in 
the loth century by an Englishman named Ilacon, though the 
real conversion of the coiinti) was due to Olaf Tryggvason 
About the same time, and largely owing to the exertions of Olaf, 
Iceland, Greenland and the Orkney and Shetland islands vtre 
also evangelized 

(J) Slavonic Missions -Thus the “gospel of the kingdom” 
^^as successively proclaimed to the Roman, the ( eltic, the 
teutonic and the Scandinavian world A contest still more 
stubborn remained with the Slavonic tribes, with their triple and 
man> -headed divinities, their powers of good and powers of 
evil, who could be propitiated only with human sacrifices 
Mission work commenced in Bulgaria during the latter part of 
the 9th centur) , thence it extended to Moravia, where in 863 
two Greek missionaries— Cyril and Methodius— provided for 
the people a Slavonic Bible and a Slavonic liturgy, thence to 
Bohemia and Poland, and so onwards to the Russian kingdom 
of Rune the Northman, where about the close of the 10th century 
the Eastern Church “ silently and almost unconsciously bore 
into the world her mightiest offspring ” But, though the 
baptism of Vladimir (r 956-1015) was a heavy blow to Slavonic 
idolatry, mission work was carried on with but partial success, 
and it taxed all the energies of Adalbert, bishop of Bremen, of 
Vicilin, bishop of Oldenburg, of Bishop Otto of Bamberg the 
apostle of the Pomeranians, of Adalbert the martyr-apostle 
of Prussia, to spread the word in that country, in Lithuania, 
and in the territory of the Wends It was not till 1168 that the 
gigantic four-headed image of Swantevit was destroyed at Arcona, 
the capital of the island of Rugen, and this Mona of Slavonic 
superstition was included in the advancing circle of Christian 

“ Church, Gifts of Civilization, p 330 « Bede, H E \ 19 

’’ Annal Xantenses, ' Pertz, Mon Germ 11 220 
Bede, H F V 10 

^ Sec I ightfoot, Ancient and Modern Missions 
See Hardwick, Middle Ages, pp 109-114 
Stanle> , Eastern Church, p 294 
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Civilization As late as 1230 human sacrifices were still being 
offered up in Prussia and Lithuania, and, in spite of all the efforts 
of the Teutonic Knights, idolatrous practices still Imgered 
amongst the people, while amongst the Lapps, though successful 
missions had been inaugurated as early as 1335, Lhristianity 
cannot be said to have become the dominant religion till at least 
two centuries later 

(e) Moslem Mi^stmts — The mention of the order of the Teu- 
tonic Knights reminds us how the crusading spirit had affected 
Christendom Still even then Raimon Lull protested against 
propagandism by the sword, urged the necessity of missions 
amongst the Moslems, and sealed his testimony with his blood 
outside the gates of liugiah in northern Africa (June 30, 1315) 
Out of the crusades, however, arose other efforts to develop the 
work which Nestorian missionaries from Bagdad, Ldessa and 
Nisibis had already inaugurated along the Malabar coast, in tiie 
island of Ceylon, and in the neighbourhood of the Caspian Sea 
In 1245 the Roman pontiff sent two embassies— one, a party of 
four Dominicans, sought the commandcr-m-chicf of the Mongol 
forces in Persia, the second, consisting of Franciscans, m«ule 
their way mto 1 artary, and sought to convert the successor of 
Oktai-Khan llieir exertions were seconded in 1253 by the 
labours of another Franciscan whom Louis IX of France sent 
forth from Cyprus,^ while in 1274 the celebrated traveller Marco 
Polo, acx^ompanied by two learned Dominicans, visited the court 
of Kublai-Khan, and at the commencement of the 14th century 
two Franciscans picnetrated as far as Peking, even translating 
the New Testament and the Psalter into the iatar language, and 
training youths for a native ministry ^ 

(/) Missions to India and the New ICcir/cf —These tentative 
missions were now to be supplemented by others on a larger 
scale In 1488 the Cape of Good Hope was rounded by Diaz, 
and m 1 508 the foundations of the Portuguese Indian empire were 
laid by Albuquerque Columbus also in 1492 had landed on 
San Salvador, and the voyages of the Venetian Cabot along the 
coast of North America opened up a new world to missionary 
enterprise Thus a grand opportunity was given to the churches 
of Portugal and Spam But the zeal of the Portuguese took too 
often a one-sided direction, repressing the Syrian Christians on 
the Malabar coast, and interfering with the Abyssinian Church,^ 
while the fanatic temper of the Spaniard consigned, in Mexico 
and Peru, multitudes who would not renounce their heathen 
errors to indiscriminate massacre or abject slavery ^ Las Casas 
has drawn a terrible picture of the oppression he strove in vain 
to prevent * Some steps indeed were taken for disseminatmg 
Christian princ iples, and the pope had induced a band of mission- 
aries, ( hiefly of the mendicant orders, to go forth to this new mis- 
sion field ^ But only five bishopries had been established by 
1520, and the number of genuine converts w<is small However, 
every vestige of the Aztec worship was banished from the Spanish 
settlements ^ 

(^) The Jesuit Missions —It was during this period that the 
Jesuits (^me into existence One of the first of Loyola’s asso- 
ciates, Francis Xavier, encouraged by the joint co-operation of 
the pope and of John III of Portugal, disembarked at Goa on 
the 6th of May 1542, and before his death on the Isle of St John 
(Hiang-Shang), on the 2nd of December 1 5 ^2, roused the European 
Christians of Goa to a new life, laboured with singular success 
amongst the Paravars, a fisher caste near Cape Comorm, gathered 
many converts m the kingdom of Travani ore, visited Malacca, 
and founded a mission in Japan 

The successor of Xavier, Antonio Crimmalis, was regarded by 
the Jesuits as the first martyr of their so(4ety (1562) Matteo 
Ricci, an Italian by birth, was also an indefatigable missionary 
in China for twenty-seven years, while the unholy ( ompromise 
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with Brahmmism in India followed by Robert de’ Nobili vias 
fatal to the vitality of his own and other missions Others oi 
the same order evangelized Paraguay in 1582, while the Hugue- 
nots sent forth under a French knight of Malta a body of devoted 
men to attempt tlie formation of a Christian colony at Rio 
Janeiro By the dose of the i6th century a (ommittee of 
cardinals was appomted under the name of the “ Congregatio 
de propaganda fide,” to give unity and solidity to the work of 
missions The scheme ongmated with Gregory XIII , but was 
not fully organized till fort> years afterwards, when Gregory X\ 
gave it plenary authority by a bull dated the 2nd of June 1622 
Gregory’s successor Urban VIII , supplemented the establish 
ment of the congregation by founding a great missionarv 
college, where F>uropeans might be trained for foreign labours, 
and natives might be educated to undertake mission work At 
this college IS the missionary printing-press of the Roman 
Church, and its library contains an unrivalled collection of 
iite ary treasures bearing on the work 

Modern Missions 

Missionary Societies — Modern missionary activity is dis- 
tmguished in a special degree by the exertions ot societies for 
the development of mission work 

As contrasted with the colossal display of power on the part 
of the Church of Rome, it must be allowed that the churches 
which in the 16th century broke off from their allegiance to the 
Latin centre at first showed no great anxiety for the extension 
of the gospel and the salvation of the heathen The causes of 
this are not far to seek The isolation of the Teutonic churches 
from the vast system with which they had been bound up, the 
conflicts and troubles among themselves, the necessity of fixing 
their own prmciples and defining their own rights, concentratecl 
their attention upon themselves and their own home work, to 
the neglect of work abroad 

Still the development of the maritime power of England, 
which the Portuguese and Spanish monarchies noted with 
fear and jealousy, was distinguished by a singular anxiety for 
the spread of the Christian faith Edward VI in his instructions 
to the navigators m Sir Hugh Willoughby's fleet, Sebastun 
Cabot m those for the direction of the intended voyage to CaUia> , 
and Ricliard Hakluyt, who promoted many voyages of discovery 
in addition to writing their history, agree with Sir Humphrey 
Gilbert’s chronicler that ” the sowing of Christianity must be 
the chief intent of such as shall make any attempt at foreign 
discovery, or else whatever is budded upon other foundation 
shall never obtain happy success or continuance” When on 
the last day of the year 1600 Queen Elizabeth granted a charter 
to George, earl of Cumberland, and other “ adventurers,” to be 
a body-corporate by the name of “ The Governor and Company 
of Merchants of London trading with the East Indies,” the 
expressed recognition of higher duties than those of commerce 
may by some be deemed a mere matter of form, and, to use the 
words of Bacon, ” what was first in God’s providence was but 
second m man s appetite and intention ” Yet a keen sense 
of missionary duty marks many of the chronicles of English 
manners Notably was this the case with the establishment of 
the first English colony in America, that of Virginia, by Sir 
Walter Raleigh 1 he philosopher Thomas Harriot (i 560-1621), 
one of his colleagues, kboured for the conversion of the natives, 
amongst whom the first baptism is recorded to have taken place 
on the 1 3th of August 1 587 ^ Raleigh himself presented as a part- 
ing gift to the Virginian Company the sum of £ioo ‘‘ for the pro- 
pagation of the Christian religion ” in that settlement When 
James I granted letters patent for the occupation of Virginia 
It was directed that the “ word and service of God be preached, 

» Wc must not, however, overl<x)k the remarkable appeal mad^ bv 
F^nismus in the first book of his treatise on the art of preaching 
{Ecclesiastes svoe conctonator evangeheus) The salient passages arc 

S uoted m G Smith, Short History < f Chrtstt n Missions, pp 18 

ustavus Vasa m 1559 made an efiort to educate and evangelize the 
Lapps 

“ Hakluyt, Voyagehyiv 345 
OlUy, I tfe of Raleigh, p 118 
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planted and used as well in the said colonies as also as much as 
might be among the savages bordering among them, and the 
honoured names of Nicolas Ferrar, John Ferrar, John Donne 
and Sir John Sandys, a pupil of Hooker, are all found on the 
council by which the home management of the colony was 
conducted 

In the year 1618 was published The True Honour of 
Navigation and Navigator Sy by John Wood, D D , dedicated 
to Sir Thomas Smith, governor to the Fast India Company, and 
about the same time appeared the wc 11 -know n treatise of Hugo 
Grotius, De veritate religionis christianaey written for the ex- 
pivbs use of settlers in distant lands Grotius also persuaded 
seven law students of Lubeck to go to the Fast as missionaries, 
the best known of them was Peter Hciling, who worked for 20 
years in Abyssinia A good deal of work was done by Dutch 
evangelists in Java, the Moluccas, Formosa and Ceylon, but it 
was not permanent 

Ihe wants, moreover, of the North American colonies did not 
escape the attention of Archbishop laud cluiing his ofhci il 
c onnexion with them as bishop of London, and he was developing 
a plan for promoting a local episcopate there when his troubles 
began and his scheme was interrupted During the Protectorate, 
in i 64(;, in ordinance was passed for “ the promoting and propa- 
gating of the gospel of Jesus ( hrist in New Fngland ” by the 
erection of a corporation, to be called by the name of the Presi- 
dent and Society for the Propagation of the Ciospel in New 
Fngland, to receive and dispose of moneys for the purpose, and 
a general c ollec tion was ordered to be made m all the parishes of 
England and Wales, and Cromwell himself devised a scheme 
for setting up a c ounc il for the Protestant religion, whic h should 
rival the Roman Propaganda, and consist of seven councillois 
and four secretaries for different provinces ^ On the restor ition 
of the monarchy, through the influence of Richard Baxter with 
Lord Chancellor Hyde, the charter already granted bv Cromwell 
was renewed, and its powers were enlarged hor now the cor- 
poration was styled “ Ihe Propagation of the Gospel m New 
Fngland and the parts adjacent in America,’^ and its object was 
defined to be “ not only to seek the outward welfare and pros- 
perity of those colonics, but more especially to endeavour the 
good and salvation of their immortal souls, and the publishing 
the most glorious gospel of C hnst among them On the list 
of the corporation the first name is the earl of Clarendon, while 
the Hon Robert Boyle was appointed president Amongst 
the most eminent of its mission rncs was the celebrated John 
Eliot, the Puritan minister of Roxbury, Massachusetts, who, 
encouraged and financially assisted bv Boyle, brought out the 
Bible m the Indian language in 1661-1664 Boyle displayed in 
other ways his zeal for the cause of missions He contributed 
to the expense of printing and publishing at Oxford the four 
(lospels ind the Ac ts of the Apostles m the Malay language, and 
at his death left £5400 for the propagation of the gospel in 
heathen lands 

The needs of the colonial church soon exc ited the attention of 
others George hox, the Quaker, wrote to “ All Fnends every- 
where that have Indians or blacks, to preach the Gospel to them 
and their servants ’’ Great efforts were made by William 
Beveridge (1637-1708), bishop of St Asaph, William Wake 
(T6t;7-i737), arc hbishop of Canterbury, John Sharp (164^-17 14), 
archbishop of York, Edmund Gibson (1669-1748), bishop of 
London, and afterwards by the philosophic Bishop Berkeley, and 
Bishop Butler, the famous author of the Analogy, to develop 
the colonial church and provide for the wants of the Indian 
tribes In 1696 Dr Thomas Bray, at the request of the governor 
and assembly of Maryland, was selected by the bishop of London 
as etclesiastnal commissary, and, having sold his effects, and 
raised money on credit, he sailed for Maryland in 1699, where he 
promoted, m various ways, the interests of the Church Return- 
ing to Fngl md in 1700-1701, and supported by all the weight of 
Archbishop Tcnison and Henry Compton, bishop of London, 
he was graciously received by William III , and received letters 

* Neale Iltstnrv of New Lngland, 1 260 Burnet, History of hts own 
TtmeSy 1 132 ( Everyman s Libnry ed , p 27) ! 


patent under the great seal of England for creating a corporation 
by the name of the Society for the Propagation of the Gospel in 
Foreign Parts ” on the i6th of June 1701 
Meanwhile, in 1664, Von Welz, an Austrian baron, issued a 
stirring appeal to the Church at large for a special association 
devoted to extending the evangelical religion and converting 
the heathen He was told that each Christian country should 
be responsible for its non-Christian neighbours, eg the Greeks 
for the I urks, and that as for the heathen it was no good casting 
pearls before swine Finding no better response, he went him- 
self as a missionary to Dutch Guiana The opening of the i8th 
century saw other movements set on foot Thus m 170*) 
Frederick IV of Denmark founded a mission cm the Coromandel 
coast, and inaugurated the labours of Bartholomew Ziegenbalg, 
Henry Plut^chau and C F Schwartz, whose devotion and 
success told with such remarkable reflex influence on the Church 
at home Again in 1731 the Moravians (qv) illustrated in a 
signal degree the growing consciousness of obligation towards 
the heathen Driven b) persecution from Moravia, hunted into 
mountain caves and forests, they had scarcely sec ured a plac e 
of refuge in Saxony before, though a mere handful in numbers, 
vet with the spirit of men banded for daring and righteous deeds, 
they formed the heroic design, and vowed the execution of it 
before God, of bearing the gospel to the savage and perishing 
tribes of Greenland and the West Indies, of whose condition 
report had brought a mournful rumour to their ears And so, 
literally with “ neither bread nor scrip,” they went forth on 
their pilgrimage, and, incredible as it sounds, within ten years 
they haci established missions in the islands of the West Inches, 
m South America, Surinam, Greenland, among the North Ameii- 
can tribes, m Lapland, Tartary, Algiers, Guinea, the Cape of 
Good Hope and Ceylon - Up till this time all missionary enter- 
prises had been more or less c onnee ted with the state 1 he era 
of modern missions, based on associate organizations, begins 
with William Carey {q v ), and is closely connected with the great 
evangelical revival of the latter part of the iSth century That 
revival had intensified the idea of the worth of the individual 
soul, whether Christian or heathen, and “ to snatch even one 
brand from the burning ” became a clominant impulse In 1792, 
Carey, a Baptist, who was not only a cobbler, but a linguist of 
the highest order, a botanist and zoologist, published his hnquiry 
into the Obligations of Chfisttans to use Means for the Convernon 
of the Heathens, and the book marks a distinct point of departure 
m the history of Christianity Under its influence twelve minis- 
ters at Kettering m October 1792 organized the Baptist Society 
for Propagating the Gospel among the Heathen, and subscribed 
£13, 2S 6d In June 1793 Carey was c^n his way to India 
Letters from him cjuickencd interest outside his own communion, 
and an the autumn of 1794 a meeting of Evangelical ministers 
of all denominations resolved to appeal to their churches, espec 1- 
ally with a view to work being started in the South Sea Islands 
The chief movers m the enterprise were the Congregationalist, 
David Bogue of Gosport, and the Episc opalian, Thomas Haweis, 
rector of Aldwinkle, Northamptonshire With them were 
associated Wesleyan and Presbyterian divines, and in September 
1795 the London Missionary Society, emphasizing no one form 
of church government, was formed £10,000 was subscribed 
by June 1796, and in August 29 missionaries sailed for Tahiti 
Societies formed in Glasgow and Edinburgh in the spring of the 
same year gave their attention to the continent of Africa 

The need of this ccmtinent was also the means of creating 
the distinctively Anglican organization known as the Church 
Missionary Society The evangelical movement had produced 
philanthropists like Wilber force and Granville Sharp, and the 
Eclectic Society, a group of clergy and laymen who fell to dis- 
c ussing the new missionary movements In April 1 799, under the 
guidance of John '^enn and Thomas Scott, was established the 
C hurch Missionary Society, originally known as the “ Society for 
Missions to Africa and the East ” Its promoters declared their 
intention of maintaining cordial relations with Nonconformist 

2 J B Holmes, Hist Sketches of the Missions of the United Brethren, 
p 3, A Grant, Dampton Lectures (1843), p 190 
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missionary societies, and this has largely been done, the 
older Society for the Propagation of the Gospel, manned by 
“ High** Churthmen, standing more aloof In 1814 the Wes- 
leyan Missionary Society was formed, Methodist effort of this 
kind having previously been left to the individual enterprise 
of Dr Thomas Cuke Thus shorn of two chief bodies of sup- 
porters, and Presbyterians in England being then comparatively 
few, the London Missionary Society became in effect a Congre- 
gationalist orginization, though it has never departed from the 
broad spirit of its founders In Scotland Robert Haldane sold 
his estate and devoted £25,000 to the cause, with others he would 
have gone to India himself but for the prohibition of the East 
India ( ompany, one of whose directors said he would rather see 
X band of devils in India than a band of missionaries What 
Carey did for England was largely done for Scotland by Alex- 
inder Duff, who settled in Calcutta in 1830, and was a pioneer of 
higlur education m India On the Continent the lUsel Mission 
( 181 <)) gre w out of a society founded m 1 780 to disc uss the general 
condition of Christianity, “^ather” Janickc, a Bohemian 
preachci in Berlin, founded a training school which supplied 
many men to the Church Missionary Society and the London 
Missionary Society, and Van der Kemp, who pioneered the 
London Missionary Society work in South Africa, organized 
in T797 the Nctherland Missionary Society, which turned its 
iLtention chiefly to Dutch Colonial possessions 
In America as in England the sense of individual responsibility ^ 
had been developed In 1796 and 1797 respectively the New | 
York and the Northern societies were formed for work among 
Indians by Presbyterians, Baptists and Reformed Dutch, 
ic ting m c one ert News of the 1 ondon Soc lety stimulated 
interest m New hngland, and in 1806 Andover Seminary was 
founded as a missionary training college In the same year 
Samuel J Mills, Gordon llall and James Richards, three students 
at Williams College, Massachusetts, formed themselves into a 
mission band which ultimately became the \merican Board of 
( ommissioners for horeign Missions (June 1810), an organization 
which, like the London Mission, originally undcnc:)minational 
incl still catholic, has become practically Congregational I he 
hr'.t offshoot from it was the American Baptist Missionary 
I nion in 1814 

The following clironological lists ilhistrate the growth of missioiiaiy 
s cictics in Britain and the United States — 

(treat Britain and Ireland 
Kx)! ( hnstiin Faith Society for the West Indies 
1098 Society for Piomoting Christian Knowledge 
1701 Society for the Propagation of the Gospel in Foieign Parts 
1752 Moravian Missions 
1792 Baptist Missionary Society 
1795 I ondon Missionary Society 
i7e)() Scottish Missionary Society 
1799 Ghureh Missionary Society 
1799 Kcligious fr let Society 
iSo| British and Foreign Bible Society 

i8o8 London Society for Piornoting Christianity among the Jews 
181^ Wcslevan Mission iry Socu ty 
1817 (nneral Baptist Missionary Society 
1823 Colonial and Contmentd Church Society 
i82j Church of Scotland Mission Boards 
National Bible Society of Scotland 

1831 Trinit man Bible Society 

1832 Wesleyan Ladies Vuxili iry foi Ft mile Education in Foicign 

Countries 

1835 United Stcession (ifterwards United Presbyterian) Foreign 

Missions 

1836 Coloni il Missionary Soeiety 

1840 Irish Presbyterian Missionary Society 

1840 Welsh Calvinistic Methodist Missionary Society 
184T Colonial Bishoprics Fund 

1841 Edinburgh Medical Missionary Society 

1843 British Society for the Propagation of the Gospel among the 
Jews 

1843 Fi e Church of Scotland Missions 

18 13 Pnmitive Methodist Afnein and Colonial Missions 

Methodist New Connexion in F ngland Foreign Missions 

1844 South American Missionary Society 

1847 Presbyterian Church in England Foreign Missions 
1858 Christian Vernacular Education Society for India 
iSbo Central African Mission of the English Univejsities. 

1802 China Inland Mission 


18O5 Friends* Foreign Mission Vssociation 

1800 J^tlhi Female Medical Mission 

18O7 Friends Mission in S>iia and Palestine. 

187(1 Cambridge Mission to Delhi 

1880 Church of 1 ngland Zenana Mis lonaiy Society 

1884 Presbyter! in Mission to Korea 

1892 btudent Volunteer Missionaiy Union 

UniUd states of A met tea 

1733 Corpoiation foi th^ Piopagation of tin (iOsj cl in New 1 ngland 
1787 Society for Pioj agating the (iOspd dmoiifi the Indi ns 
Boston 

1795 Friends' Missionaiy Soeiety 
1800 New York Missionary Society 

Connecticut Missionary Socuty loi Indians 
1803 United States Mission to the Chtrokcis 
i8o() Western Missionaiy Soeiety for Indians 
1810 Board of Commissioners ioi Foitign Missions 
1814 Baptist Mission iry Union 

1819 Methodist Episcopal Chiinh Missionaiy Soi ict\ 

1833 Fre*e will Baptist Foreign Missioinry Society m India 
1835 Fonign Missions of the Fiot(stint Episcopal Chureh 
1837 Board of Foreign Missions of the Presbyterian t hurch (North) 
1837 J \angelieal Luthiran foreign Missionary Soeiety 

1842 Seventh Day Baptist Missionary Society 
Strict Bijitist Mission iry Society 

1843 Baptist 1 ree Missionary Society 
1845 Methodist I piscopal Chureh (South) 

1845 Southern Baptist Convention 

184O Arnciicaii Mission iiy Association 

1857 Board of Foreign Missions of (Dutch) Reformed Chinch 
i8^q Board of Foreign Missions of United Presbyterian Church 
1802 Board of Foreign Missions of the Pre s byte nan Chuich (^outh) 
1878 Lvanp,tlieal Vssociation Missionaiy Soeiety 
i88(» Student Volunteer Mission iry Union 

It IS not possible to follow in eletiil the history of the hnnelied or 
more organi/td societies ot some size that have thus come into being 
since the end of the 18th century, still less that of the three or four 
hunelred smallei agencies ^ U may be noted, howcvei, that the enter 
piise his followed certim moie or less ele irly defined lines Ihesc 
arc describe el as follows by Dr I M Bliss, eelitor of the Enr)e/o/>afe/7rt 
of Missions 

1 1 he Denominational — I he course of denennmational woik may 
be seen in the vv ly m which the London Society and the American 
Boird were graeluaily left to the ( ongiegalionalists it being recog- 
nized that while fritcrnity was mamt lined, the widest results could 

I only be obtained as appeal was mide directly to the members of 
I each separate denomination lo some extent a similar elevtlopmtnt 
I IS triceable m other lands In (icrmany the Rhenish Society (i82*>) 
became independent of the Basel Mission, but like it and the Berlin 
Society founded by Ne ineler and Iholuck has preserved a broael 
basis and me hides both Lutheian and Reformed constituents The 
Neirth German eir Bremen Society plit into a strict Lutheran or 
1 eip/ig agency and the Hermannsbuig Mission, which aimed at a 
more primitive and apostolic method In Denniirk, the Danish 
Mission iry Society, founded by Pistor Bone F'alek Remne in 1821, 
worked Ihiough the Moiavian and Bisel societies until 1802, when it 
began mdepenelent woik and eoneentraled on the lamil popiil ition 
ol South Indiv In Norway mel Sweden missionaiy activity kept 
])acc with the development of the n itional life in the foiiner countiy 
the Free ( hureh, in the litter the Stite Church has been the most 
successful agtney 

In Hollanel i religious revival m 18 p) leel to the loundation of 
several organizations which supplemcnteel the work ol the oiigmal 
Netherl ind Missionaiy Society In France protest ml missionary 
effort begin after the overthrow of the empire, mel in 1822 scveial 
isolatcel committees united to form the Soci^t6 des Missions Evangd 
Iiepies, better known is the Pans 1 vangclical Society In lahiti, 
Madagascar anel other he Ids this sejciety his largely tiken over 
woik begun by the Lonelon Society, whose opeiations were viewed 
with siisiiieion bv^ the French government 

2 Cohatiral Aid —Side bv side with the founeiing of the gre it 
missionary societies Bible anel Iract societies sprang up I he elates 
arc significant Soe-ietv for Promoting Christian Knowledge (1698), 
Religious Tract anel Book Soeiety of Scotland (1793), Religious 
fraet Society in I emdon (1799), British and Foreign Bible Society 
(1804), American Bible Society (i8ib), American Tract Society 
(1823) (See further Bible Soe 11 ties ) Medical Missions have not 
been so much collateral organizitions as departments of the work of 
the geiieial se^cicties, and tlu same is generally true of \vomcn*s 
missions Both of these will be discussed in more elctail 

3 Independent and Special Agencies 1 he indivieUial element that 
was so in irked a feature m Carey's generation has never vanished, 
in spile of the tcnelcncy to central control J Hudson Taylor m 
1853 went to ( hina as the agent of a number of folk m England who 
feared that missionary work was becoming too mechanical His aim 
was to push inland and to work through native evangelists Out 
of his endeavours spring a new organization, the China Inland 

' For complete directory see *^^attsUcal 4 t/as of Foreign Missions 
(1910) 
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Mission and similar undenominational societies, e q the Regions 
Beyond Missionary Union in England, and the Christian and 
Missionaiy Alliance in America, have since been founded Other 
individual enterprises have licen launched by persons or smglc 
churches, but such have not usually flourished for any length 
of time, their workc rs gradually attaching themselves to the larger 
assoeiations 

Protestant Missions — It is generally agreed that the period 
since 1885 has witnessed a very marked increase of missionary 
zeal and interest in Great Britain, both m the Church 
^ of England and among the Nonconformists Ihe 
improvement, indeed, dates back somewhat earlier So far as 
th( Church of England is concerned it may fairly be said to 
have started afresh m the year following the first observance of 
the Day of Intercession for Missions, on the 20th of December 
1872 Both the Society for the Propagation of the Gospel and 
the ( hurch Mission iry Society were at that time suffering from 
a general coldness which, in the rase of the latter society, had 
led m that very year to the committee reporting “ a failing 
treasury and a scanty supply of men ” The observance of 
that first Div of Intercession was followed by an immediate 
change, and uncjuestionablv there has been progress ever since 
Ihen, less than five months afterwards, David Livingstone died 
at Ilala, and no event of the whole ( entury did so much to wake 
up Protestant Christendom Most of the missions in Central 
Africa owe their origin to the spuit it aroused But the year 
1884 was also an epoch to be marked In that year Bishop 
Dannington went to ^frK a, and his murder in 1885 (first reported 
m England on New Year’s Day, 1886) deeply touched the 
Christian conscience 1 he speedv publication of E C Dawson s 
biography of him worked a revolution in the cm ulation of mis- 
sionary literature Another event of 1884-1885 was the going 
forth to China of *‘lhe Cambridge Seven, in (onncxion with 
the ( hina Inland Mission All were mtn of good family, some 
of them went at their own charges, and among them were the 
stroke-oar of the University Eight (Mr Stanley Smith) and the 
captain of the University Eleven (Mr C T Studd) ProbabI) 
no event of recent years has exercised a wider influence in the 
cause of missions In particular, university graduates have 
sin( e then gone out as missionaries m much larger numbers than 
before There are now five missions definitely linked with the 
universities I he Central African Mission (1858), indeed, is not 
for the most part manned by graduates, though it is led by them, 
but the Cambridge Mission at Delhi (1878), the Oxford Mission 
at Calcutta (1880), and the Dublin Missions in Chota Nagpur 
(So( lety for the Propagation of theGospel, i89i)and the Fuh-Kien 
Provime of China (Church Missionary Society, 1887) consist 
of university men Moreover, the older and larger societies have 
much increased the propiortion of graduates on their staffs 

Ihe cause of missions m the universities has been fostered 
greatly by the Student Volunteer Missionary Movement, initiated 
m America m 1886, and organized in England m 1892 The 
Union has over 3000 members (of whom 1400 have gone to the 
field), and has adopted as its watchword, “ The Evangelization 
of the W orld m this Generation ’’ , and this motto has been 
approved by several bishops and other Christian leaders An- 
other influence upon university men and others who have taken 
holy orders is that of the Younger Clergy Union of the Church 
Missionary Society (18S5) Junior Clergy Association 

of the Society for the Propagation of the Gospel (1891) At the 
same time there has been i great accession of men to the mission- 
ary ranks from among other classes of society The Anglican 
societies and the regular and older Nonconformist societies 
(Methodist, Baptist, Presbyterian and the London Missionary 
Society, which is virtually Congrcgationahst) have shared in 
these humbler recruits, but a large proportion of them have 
(oined several younger “ non-denommational ” or “ mter- 
ienommational ** missions Of these the China Inland Mission 
|»the largest and most influential, and while it has sent forth 
OQmy of this class, it has also enrolled not a few men and women 
5 f considerable wealth, education and social status The South 
/\fnca General Mission, the North Africa Mission, and the Congo 
Balolo Mission come next in importance, but there are several 


smaller bodies working m different countries The Salvation 
Army also has missions in India, Ceylon and Japan, but these 
cannot be called “ non-denominational,” because the Army has 
gradually become a very strict denomination itself There is 
one Anglican society working, like some of those just men- 
tioned, in one particular field, viz the South American 
Missionary Society, founded in 1844 Many foreign dioceses 
also have associations in Pngland for their help and support 
Medical men have c ome forward m increasing numbers for mis- 
sionary service, and medical missions arc now regarded as a very 
important bramh of the work of evangelization Phey are 
especially valuable m Mahommedan countries, where open 
preaching is difficult and sometimes impossible, and also in works 
of mercy among barbarous tribes, while in China, which comes 
under neither of these two categories, they have been largely 
developed I here are 980 cjoctors (most of them fully quahlied) 
labouring in British and American missions, and in 1910 it was 
calculated that the in-paLients m mission hospitals exceeded 

160.000, while the visits of out-patients in a year were about 

5.000. 000 In several of the great London hospitals tliere are 
missionary associations, the members of which are medical 
students, but a chief source of supply in the past has been 
the Edinburgh Medical Mission, founded in 1841, which, while 
working among the poor m that c ity, has trained many young 
doc tors for missionary service 

The most remarkable development of missionary enterprise 
has been the employment of women From an early date many 
of the wives of missionaries have done good sc rvicc, but the going 
forth of single women in any apprec table number has only been 
encouraged by the societies in the last quarter of the 19th 
century Ihe Society for Promoting Female Education in the 
East (now absorbed by others, chiefly by the Church Missionary 
Society) was founded in 1834, the Scottish Ladies’ Association 
for the Advancement of bemale Education m India (which 
subsequently became two associations, for more general work, 
in connexion with the Established and hrec ( hurches of Scotland 
respectively) in 1837, Indian Female Normal School Societv 
(now the Zenana Bible and Medic il Mission) in 1861 (taking over 
an association dating from 1852), the Wesleyan Laches’ Auxiliarv 
in 1859, the Womens Associition of the Society for the 
Propagation of the (jospel, and the Baptist Zenana Mission, 
in 1867, Ihe I ondon Society’s Female Branch, in 1875, 
the Chunh of England Zenana Society (an offshoot from the 
Indian kemale So( lety) in 1880 But the earlier of these organi- 
zations only ( ontemplated employing women for educational 
work on a very small scale Out of it grew the visitation of 
Indun zc nines Ihe employment of women in general evan- 
gelistic work, such is village itineration, hoiisc-to-house visiting 
m towns, classes for female incjuirers, training of native female 
workers, &c , although recent, has rapidly extended 1 he 
Chun h Missionary Societv, besides relying on the above-named 
Zenana Bible and Medical Mission and Church of England 
Zenan i Missionary Society for women s work at several of its 
stations in India and China, sent out 500 single women in the 
fifteen ycMrs ending tqoo, and the non-dcnominational missions 
above referred to have (including wives) more women than men 
engaged in their work — especially the China Inland Mission, 
which has sent out several hundreds to China Women’s work 
and medical work arc combined in the persons of nearly 300 
fully-qualified lady doctors in various missions Although 
nearly half the male missionaries (Protestant) are unmarried, 
these are exceeded m number by the unmarried women, and 
consequently, the husbands and wives being equal, the aggregate 
of women in the Missions is greater than the aggregate of men 
The home organization of missions is a subject that has been 
much considereci The bulk of the work has been done by volun- 
tary societies, memliiership in which depends upon a pecuniary 
subscription, and the administration of which is entrusted to 
elected committees Ihese committees comprise not only real 
experts, such as retired veteran missionaries, and retired civil 
and military officers who have been active friends of missions 
while on foreign service, but also leading clergymen and laymen 
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who, though not personally acquainted with the mission fields, I various denominations m the Par North-West of the Dominion, 


I'lecome almost equal experts by continuous attendance and care* 
ful study In the case of the two leading Church of England 
societies, the bishops (being members) are ex o^no on all execu- 
tive committees, but their labours in other directions prevent 
their ordinarily attending Ihe numerous non-denominalional 
missions previously referred to are differently worked There 
IS no membership by subscription, nor any elected committee 
Ihe “mission” consists of the missicmanes themselves, and 
they are governed by a “ director,” with possibly small advisory 
councils in the field and at home, the latter undertaking the duty 
of engaging missionanes and raising funds 

On the other hand, there is a growing sense that niissions 
should be the work of the Church m its corporate capacity, and 
not of voluntary associations This is the system of the Presby- 
terian Churches, the missions of which aie entirely controlled 
by the General Assemblies in Pdmburgh, Belfast and london 
respectively The Wesleyan Society also is under the authonly 
of the Conference In the Churih of England the cjuestion was 
broached in ( onvoration, shortly after the revival of that body, 
in 1850^ xnd during the next few years many suggestions weie 
put forth for the establishment of a Board of Missions which 
should absorb the societies, or at least direct their work It soon 
appeared, however, that neither the Society for the l^ropagation 
of the Gospel nor the Church Missionary Society was willing to 
be absorbed, and it was urged by some that in a great compre- 
hensive national Church, comprising persons of widely different 
views, more zeal was likelv to be thrown into voluntary than 
into ofiicial enterprises Eventually, in 1887, the Canterbury 
( onvoration and An hbishop Benson formed a Board of Missions, 
and York followed shortly afterwards These boards, however, 
were not to supersede the socneties, but to supplement their 
work, by collecting information, fostering interest, registering 
results and acting as rcf( rees wh( n required They have already 
done some useful work, and will probably do more Their most 
active members ire men who are also leaders m their respective 
societies, and have thus gained experience m missionary adminis- 
tration But the Church of England has not yet put missions 
in the prominent place they occupy in the Nonconformist 
denominations 

The closing years of the 19th century were remarkable for 
the ( entenary commemorations of the olcler missionary so( u ties 
The Baptist Sex lety c elebrited its centenary in 1892 , the I ondon 
Missionary Society (Congregational) did the same in i89<; 
the Scxiety for Promoting Christian Knowledge kept its bi- 
centenary m 1898, the Church Missionary Society its centenary 
in 1899, the Society for the Propagation of the Gospel its 
bicentenary in 1900-1901 , and the British and Foreign Bible 
Society Its centenary^ in 1904 Considerable special funds 
have been raised in connexion with these commemorations A 
good deal of interest has also been awakened and maintained 
by missionary exhibiticjns, and by a more intelligent t\ pe of 
missionary literature 

Colonial missions next c laim attention By “ colonial ” is 
meant, not missions to the British colonial population, but 

2 Colonial colomal population to the heathen 

oona former have been very largely the work of the 

Society for the Propagation of the Gospiel, and, m a smaller 
degree, of the Colonial Church Society (Church of England) and 
the Colonial Missionary Soc lety (Congregational) Those missions, 
however, are more properly an outlying branch of home missions, 
being to the professing Christian settlers or their descendants 
But these Christian settlers have their own missions to the 
heathen — both to the heathen at their doors and to the gieat 
heathen lands be\ ond 

In Canada and Australia, the Anglican, Presbvtenan Metho- 
dist, Baptist and other communities have regular organizations 
for foreign missions The non-episcopal missions thus formed 
and supported are worked quite independently of the home 
societies of the denominations respectively The Australian 
Presbyterians have important agennes in the South Seas and 
m Korea, the Australian Baptists in Bengal, the Canadians of 


and m India and China The Anglican Church in Canada has 
its Domestic and horeign Missionary Society, working in the 
North-West and m Japan, and in Australia it has a Board of 
Missions, working amongst the Australian aborigines and in New 
Cxuinea 1 he Melanesian Mission, associated with the names of 
Selwyn and Patteson, is otficially connected with the Church of 
New Zealand, but is also lirgely supported in Australia In 
New South Wales, Victoria, New Zealand and Canada there are 
also Church missionary associations which supply missionaries, 
ind support them, for the mission fields of the Chun h Missionary 
Society 

The German sotieties are numerous incl imporUnt, and have 
increased in number and in vigorous woik Jht. Moravian 
Churchy whose missions arc the oldest (1732), is itself 
a missionary organization in a sense in which no 
other Christian community rivals it Us total 
membership is under 100,000, and it has some 350 mission- 
irus, labounng in the most unpromising fields — Greenland, 
Labrador, Alaska, Central America, libct, and among the Hot- 
tentots The Basel Sodcty, with its famous seminary at Basel, 
which formerly supplied many able C^erman missionaries to the 
Church Missionarv^ Societv , has extensive work in India, West 
Africa and South China Ihe Berlin Society '\m\ the Rhenish 
Society labour in South Africa and China, the Heimannsburg 
Mission (Hanover) m South Africa and India, Gossner^s Mission 
(Berlin) and the Leipzig Lutherans m India At least two of 
these societies, and other new issociations formed for the pur- 
pose, and the Moraviins, lia\e taken up work in German East 
Africa The principal organizations in Holland arc the Nether- 
lands Missionary Society and the Utrecht ^Iissionary Society, 
working mainly in the Duteh eolemics A Danish society has 
a mission m South India Jhe old Swedish and Norwegian 
missionary soc leties work in South Africa, Madagascar and India , 
but large numbers of Scandinavians have been stirred up in 
missionary zeal and have gone out to China m connexion with 
the China Inland Mission, several were massacred in the Boxer 
outbreaks ^ The hr inch Protestants support the Societe des 
Missions Fvangehque^y founded m 1822 Its chief mission 
has been m Basutoland, since extended to the Zambesi, but it 
has also followed hrcnch colonial extension, establishing missions 
in Senegambia, the hrench Congo, Madagascar and Tahiti 

The newer American organizations are, as in England, non- 
dcnominational and “ free-lance ” especiallv the Christian and 
Missionary Alliance (1897), devebped from the 
International Missionary Alliance (1887), 'vhuh has 
sent many missionaries to India and China Ihe older 
societies attribute to these new agencies more zeal than 
discretion, while the newer ciedit the older with a discretion 
that cripples zeal The Student Volunteer Movement, already 
referred to, has had large influence in the United States, where it 
arose, and its leaders have proved themselves men of rare 
intellectual and practical capacity In a journey round the 
world m 18915-1897, J R Mott succeeded in forming students’ 
associations m universities and colleges in several European 
countries, as well as in Turkey in Asia, Syria, India, Ceylon, 
China, Japan and Australia, and all these associations, over 150 
m number, are now linked together m a great International 
Student federation Ihe older American societies, especially 
the American Board (Congregitional), the Presbyterian 
Boards, the Methodist Episcopal Church Society, the Baptist 
Missionary Union, and the Missionary Society of the Protestant 
Episcopal Church, have much extended their work Ihe 
“ Ecumenical Missionary Conference,” held at New York in 
April 1900, was an astonishing revelation to the American public 
of the greatness of missions generally and of the missions of 
their own churches in particular Ihe Laymen’s Missionary 
movement is a signific ant outcome of the interest then awakened 

Missions to the Jews are worked by distinct organizations 
I here are several societies in England, Scotland, Germany and 
America No special development has to be reported, except 
the great extension of John Wilkinson’s Mildmay Mission to 
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the Jtivs, and its energy m the free distribution of Hebrew New 
lestaments Converted Jews are commonly supposed to be 
very few, and in numbers they do not compare with 
verted heathen, but they are more numerous than 
IS usuallv imagined, especially if the second and 
third generations of Christians of Hebrew raie are included A 
number of them find in Umtarianism a form of Christianity 
that appeals to them It is estimated that 250 Anglican clergy- 
men are lonverted Jews or the sons of converted Jews The 
London Society for Promoting Christianity among the Jews 
indudes among its missionaries about 80 who are converts 
Professor Delitzsch estimated that 100,000 Jews had embraced 
Chiistianity in the first three quarters of the 19th (entury, and 
Dr Dalman of Leipzig sa>s that “ if all those who have entered 
the Church and their descendants had remained together, 
instead of losing themselves among the other peoples, there 
would now be a bcIicMng Israel to be counted by millions, 
and no one would h ive venture! to speak of the uselessness of 
preaching the Gospel to the Jews ’ 

Inttn sting as is the story of Protestant mission work in Aiistn i, 
Spain Itrily and Russia, it docs not fall within the sc opt of this 
article Nor do the proselytizing enterprises of Seventh Day Ad 
vcntists, Christian Scuntists, Mormons and other American bodies 
rightl> find a place hcit 

Roman Catholic Missions — At the beginning of the 19th 
century the Roman Communion seems to have shared to some 
extent m the torpor and stagnation as regards missions that 
charai teriztd the Protestant churches There was little of the 
zeal whi( h had carried the hrinciscans all over Asia m the 13th 
century, and the Jesuits to South America, India and Japan in 
the 16th But the 19th centur> witnessed a great change, and 
Roman Catholic missions have been extended pan passu with 
Protestant The revival w is not a little due to the toundation 
in 1822, liy a ft w earnest but (as they called themseh cs) ^‘humble 
ind obscure ” Catholics at I yons, of a new voluntuv society, 
called the Institution for the Propagation of the Faith It 
collected in its first year about £2000 from the shopke epers and 
artisans of I yons Thirty years later its income was £200,000 a 
year, and now it is £]oo,ooo It has sent out no missionaries 
of Its own It merely makes grants to the various missionarv 
parties sent forth, and it has done much in this direction Roman 
missions are carried on both by missionary societies and In 
religious orders, all under the supreme direi tion of the pope 
and also more or le^s under the general supervision of the Sac ra 
( ongregitio de Propaganda Fide at Rome since its foundation 
by Gregory XV in 1622 Ihis important ( on grt gallon his 
been dcsiribtd as corresponding pretty much in the Catholic 
Church to the colonial office in the British empire, and its head 
the “ Prehet of Prc^piganda ’’ to the secretary of state for the 
colonics It holds supicme < ontrol over all the foreign missions 
in heathen lountrus, ind also over large and important parts 
of the (hurch in Christian countries whose gov cm men ts are not 
Catholic — including the British empire, the United States 
Holland, the Norse kingdoms, Greece, and some pai ts of German) 
and Switzcrhnd A special section (erected by Pius IX ) has 
( harge of the affairs of all the Oriental rites in union with the 
Roman see Confining our attention at present to the missions 
strictly understood under ‘ foreign,^’ le to heathen or non- 
( hnstian countries, we shall find the whole of these parts of the 
globe carefully mapped and parcelled out by propaganda to a 
variety of missionary agencies or religious orders The govern- 
ment of the various mission fields is generally carried on by 
“ Vicars- Apostolic ’’ (i e titular bishops acting as vicars or dele- 
gates of the Apostolic see) or “ Prefects- Apostolic ’ {i e priests 
with similar powers, but without episcopal rank) In some few | 
r ases (notably India and Japan) a regular territorial hierarc hv has 
been established, just asm the United Kingdom and the Nether- 
lands Of the religious societies engaged in the evangelization 
of these many fields of labour, some have been established exclu- 
sivety for foreign missionary work^ among the heathen — notablv 
the famous Soc lete des Missions Etrang^res of Pans, the oldest 
and^eatest of all (dating from 1658, and consisting of 34 bishops, 
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1200 European missionaries and 700 native priests), the German 
“ Society of the Divine Word,” whose headquarters are at Steyl 
in Holland, the Belgian Society of Scheat, the c elebrated French 
Society of the “ White Fathers,” founded by the late Cardinal 
Lavigerie for African missions, the English Society of St Joseph, 
founded at Mill Hill by Cardinal Vaughan, and some others 
I he other missions are entrusted to the care of various religious 
orders and congregations, which take up foreign missionarv 
work m addition to their labours in Christian countries Such 
are the Franciscans, Dominicans, Jesuits, Lazansts, Augustin- 
lans, Marists, &c Besides the above orders of priests, an 
immense number of religious societies of women are engaged in 
works of education and charity throughout the whole of the 
foreign mission field These have been reckoned at about 
42,000 European and 10,000 native sisters Again, there are 
some 20 congregations of “ Brothers ” (not priests) engaged in 
teaching, and numbering some 4£;oo members 
By far the greater part of the Roman missionary work is 
clone by France The majority of the missionaries are French 
(ovci 7000), the bulk of the mone) — so far as it is voluntary 
contribution (but the propaganda at Rome has large endow- 
ments) — IS raised m France The French government, anti- 
clerical as It IS at home, is the watchful and strenuous protec toi 
of the missions abroad , and it is evident that not a little political 
influenc e in foreign countries is gained thereby L’ 4 nnee de 
VEglise, in reporting on the missions in all parts of the worlil 
dwells continually on this with satisfaction Protestant mission 
arics are opposed, not merely because thev are heretical, but 
because they aic Fnglish or (if American) English-speaking, 
and the Greek C hurc h missionaries in Persia and Japan, not onlv 
because they are schismatic, l)ut because they are Russian the 
Franc o-Russian alliance notwithstanding This is a feature 
in French Catholic missions which cannot be overlooked in the 
briefest account of them 

Tht following list shows the principal foreign Roman ( atholic 
missionary societies and their fields of work 

I SocuU des Missions I trang^res (Piii-j 1O58) — Missions 
Maneliuiia, Koica, libtl, J ipan, China (Sze Chutii, 
Kill Chow Kvv mg tong, Yunnan), Tndo China (W , S 
and Upjjcr longking, E W and N Cochin Chin 1 
C imbodii Siam), Malav Peninsnli Buiina (S and N ) 

S India (dioct cs of Pondiehciiy, Kombakoniin, M^solc 
( oimbatore) 

JI Society of H kite Fathers (founded by C irdin il Lavigcnc 
t8(>8) -Missions \lgcna Sahaia, Nyasa Victori i 
Nyanza, 1 anganyika, Unvanyi rnbe, Ujiper Congo 

III L\ons Seminary for Foietgn Missions (1856) —Missions 

Nile Delta, Benin, Ivory Coist, Gold Coast, Dahomc>, 
Upper Niger 

IV Congregation of the Holy (ihoi^t (170^ and 1848) — Missions 

Sincgambia, (xambia Suir i I cone, Lo\v( r Niger, Gaboon, 
trench Congo, Lower Congo, Mayotte No sib6 and 
C^omoio Islands 

V Milan Seminary for Foreign Missions (i85(;) — Missions 
China (Hong Kong, N and S Ho nan) East Burma, 
India (dioceses of Kishnagir anel Haidarabad) 

VI ^teyl Society of Foreign Missions (Geiman, 1875) — Missions 
S Shan tung, China logo, W Africa 
VII Scheat Society of Foreign Missions (Belgian i80^) 

Missions Mongolia, Kang Su (China), Belgian Congo 
VITI Picpiitian Socuty ^ (Pans, 1817) — Missions Hawaii, 

Tahiti, Marquesas Islands 

I\ Mill Hill Society (English, iSGb) ~ Missions N Borneo 
and Labuan N Punjab, Kashmir and I adak Telugii 
missions of Madras Maori missions of N New /eal ind 
N Uganda 

X Congregation of the Sacred Heart (Issoudun, France, 1855) — 
Missions New Guinea, New Pomerima, Gilbert Islantls 

\I Society of the Divine Saviour (lioxnt 1881) -Mission Assam 
XII Verona Society for African Missions —Mission The Sudan, 
Upper Egypt 

The following societies are engaged in home as well as foreign 
missions — 

XIII Marists (French, i8i6) — Missions Fiji, Navigator's Island, 
New Caledonia, Central Oceania, Solomon Islands, parts 
of New Zealand (dioceses of Wellington and Christ- 
church) 


* Father Damien belonged to thi*! society, which takes its popular 
name from the Rue dc Picpiis, Pans 
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XIV Lazartsts (founded by St Vincent dc Paul, 17th century) — 
Missions Abyssinia, Persia, China (X^eking or N Cliih li, 
b -W Chih li, Kiang si, Che-lviang), S Madagascar 
XV Oblates of Mary Immaculate (1840) — Mtsstons Ceylon 
(nearly all), S Africa (Basutoland, Natal, Transvaal, 
Orange River Colony), the ' Gicat North-West of 
Canada (Athabasca Mackenzie, Saskatchewan, St Bom 
face, New Westminster) 

XVI Salestans (founded by Don Bosco) Pitagonii 

and Tierra del Fiugo, Falkland Islands, Indians of S 
America (Ecuador, Brazil, Argentine) some missions in 
Palestine 

XVII Pallottines —Misstons C imcroon, W Afiici Australia 
(Beigh Bay, native sc ltl( ment) 

XVIIT Jesuits — Missions India (dioceses of Bombay, Poona 

Calcutta, Madura, Mangalore, Tnchinopoly), Ceylon 
(dioceses of Gillc and Trincomalee) , China (Kiang nan, 
S L Chill li), Madagaseai, Koango (W Africa), Zam 
bczia, Jamaica, British Guiana, Biitish Honduras, Alaska 
XIX Dominicans — Missions Asiatic Turkey (Mosul) longkmg 
(N , r and Central), China (Amoy, Pokien), Curasao, 
1 rinidad 

\X Jhranciscans — Missions 1 gypt, Tripoli Morocco, Chini 
(N, and S Shm-si, N and E Shan tung, N Shen si 
I , N -W and S -W Hu pe) Capuchins Aden and 
Arabia, India (dioceses of Agra, Allah ibad, Lahoie), 
Seychelles, Eritrea (Red Sea), Gallas, Cephalonia, Tiebi 
zond, Maidin, Crete, Caroline Islands, Araueania, Bri/il, 
Bulgaria Conumtuals Jassy (Rumania) 

X\I Benedictines Missions Ceylon (diocese of Kandy), New 
Zealand (diocese of AuekUnd), N American Indians 
(Indian Territory and Oklahoma), Australian natives 
(New Nuisia) 

XXH Irappists — Missions Settlements in N ital (Man inhill). 

West Africa (Congo), Chini, Japan 
XXTII Au^ustmians —Missions Philippines, China (N Hunan) 
Balkan Peninsula, Asia Minor ( Assumptionists ") 

X\IV Carmelites —Missions Bagdad Indi i (dioceses of Vtr ipo’v 
and yuilon) 

\XV Redemptoiists — Missions Dutch Cuiana 
XXVI Passwnists -Missions Bulgaria (diocese of Nicopolis) 
Ihese missions are 1 irgely supported by tlie Socuty of the Prop iga 
tion of the Faith (est in Lyons 1822), Society of the Holy Childhood 
(cst 1843 as luxiliary to the loim(r children for children'') and 
Society of the Schools of the East (tst 18*55) 

On figures given in II A Kiose’s KatJulische Mtsstons- 
siait^iik (1908), the following totals of Rom in ( atholu Missions 
amongst non-Chnsticins have been compiled European priests, 
7933, native priests, 5837 , lav brothers, ^270 , sisters, 21,320 , 
cateehists, 24,524, nitivc membership, 7,441,215, catechumens, 
t,5i7>909 The annual baptisms of adult ht ithen are 190,000, 
those of heathtn children at the point of death, 450,000 Over 

840.000 ehildren are in lower s( hools, 66,000 in middle schools, 
and 90,000 in orphanages The total number of schools is 
24,000, of (hurches and cltapels 28,000, and of mission stations 

43.000 

Note — Where figures for 1910 irc quoted in this article thev ire 
le illy those of two^or three years earlier, collected for the World 
Conference of 1910 

Orthodox Eastern Church ^ — When the tsar Ivan the Terrible 
(1533 1584) began the greet advance of Russia into Northern 
Asia, a large number of missionaries accompanied the troops 
and during the 17th century many thousands of Tatars were 
baptized, though from lark of fostering influences they lapsed 
into heathenism Very little was done until 1824 when John 
Veniammov (d 1879), a priest of Irkutsk, afterwards An hbishop 
Innocent, began a career of evangelistic activity which has few 
parallels He founded missions in Alaska and the Aleutian 
Islands, Kamchatka and throughout Eastern Siberia, and 
established the Orthodox Missionary Society at Moscow In 
Altai (( entral Siberia) the Archimandrite Macarius, and among 
the Tatars in south-east Russia with headriuarters at Kazan 
the great linguist Ilmmski, did similar work In addition to 
the nine distinct missions (300 workers) m Siberia and the six 
(with 50 workers) m European Russia, the Orthodox Church 
(Russian) has three foreign missions (i) m China, founded at 
Pekin 17 14, m the face of Jesuit opposition, (2) in Japan, 
established about 1863 by Bishop Nicolai, a chaplain at Naga- 
saki, (3) in Alaska and the Aleutian Islands, the bishop residing 

^ See E Smirnoff, Russian Orthodox Missions , an article in The 
Last and the West (Apnl, 1904) , and the Statistical Atlas (1910), p 90 


at San Francisco and having jurisdiction also over members of 
the church settled in the United States of America Altogether 
the Russian Church spends over £30,000 annually on these 
missions, and works with the British and horcign Bible Society 
in translating and distributing the Scriptures In Japan the mis- 
sion has become a practu ally independent branch of the Church 

History 01 Mission Fields 

I he continuity of missionar} enthusiasm maintained through 
the primitive, the medieval, and the modem periods of th^ 
Churdi’s history, operating at every crilu d epoch, and surviving 
after periods of stagnation and depression, is a very significant 
fact It IS true that other religions have been ( ailed missionary 
religions, and that one of them long held first plae e in the reli- 
gious census of mankind The missionary activity of Buddhism 
IS a thing of the past, and no characteristic rite distinguishing 
it has found its way into a second continent Mahomme- 
danism indeed is active, and is the chief opponent of Chnstianitv 
to-day, but the character of its teaching is too exact a reflection 
of the race, time, place and climate in which it arose to admit 
of Its becoming universal It is dilficult to trace the slightest 
probability of its harmonizing with liic intellectual, social and 
moral progress of the modern world With all its defieieneits, 
the Christian church has gained the ‘ nations of the future, 
and whereas in the 3rd century the proportion of Christians to 
the whole human race was only that of one in a hundred and 
fifty, this has now been exchanged for one in three, and it is 
indisputable that the progress of the human race at this moment 
is identified with the spread of the influence of the nations of 
( hnstendom 

bide by side with this continuity of missionary zeal, a notue- 
able feature is the immense influciK e of individual energy and 
the subduing force of personal character Around individuals 
penetrated with Christian zeal and self-denial has centred not 
merely the life, but the very existence of primitive, medieval 
and modern missions Whit Ulfilas was to the Gothic tribes, 
what Columba and his disc iples were to the early Celtic missions, 
what Augustine or Aidan was to the British Isles, what Boniface 
w is to the churches of CjCI many and Anskar to those of Denmark 
and Sweden, that, on the discovery of a new world of missionary 
enterprise, was Xavier to India, Hans Egcde to Greenland, 
Lliot to the Red Indi ins, Mtu-tyn to the church cM Cawnporc 
M irsden to the Maoris, Carey, Hcber, Wilson, Duff and Edwin 
Lewis to India, Morrison, Gilmour, legge. Hill, Griffith John to 
(him. Gray, Livingstone, Mackenzie, Moffat, Hinnington 
Mackav to Vfrica, Broughton to \ustraha, Pattesem to Melan- 
esia, Crowther to the Niger Territory, Chalmers to New Guinea, 
Brown to Fiji- At the most critical epochs such men have 
ever been raised up, and the reflex influence of their lives and 
self-denial has told upon the Church at home, while apart from 
their influence the entire history of important portions of the 
world’s surface would have been altered 

If from the agents themselves wc turn to the work that has 
been accomplished, it will not be disputed that the success of 
missions has been marked emongst rude and aboriginal tribes 
What was true in the early missions lias been found true in these 
latter times The rude and barbarous northern peoples seemed 
to fall like “ full npe fruit before the first breath of the gospel ’ 

1 he Goths and the Vandals who poured down upon the Roman 
Empire were evangelized so silcntl) and rapidly that only a fact 
here and there relating to their conversion has been preserved 
This IS exactly analogous to modern experience in the South 
Seas, Asia and Africa, to a survey of which we now turn 

The South Seas - Missionary work in the Pacific began with 
Magellan (1521), when in a fortnight he converted all the in- 
habitants of Cebu and the adjacent Philippine Islands » The 
Jesuits, Recollets and Augustinians also worked in Mariana, 
Pelews and Caroline Islands, though the two latter were soon 
abandoned The beginning of modern effort was made b\ the 
London Missionary Society in 1797 

2 E Stock's Short Handbook of Missions has a chapter on " Some 
Notable Missionaries " and another on “ Some Prominent Native 
Christians " 
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Australia and Zeedand — The earliest attempt to evange- 

lize the aborigines of Australia by a separate mission was that of 
the Church Missionary Society in 1835 fhis work centred at 
Wellington Valley and Moreton Bay, but was given up in 1842 
A new begmnmg was made in 1850 by the Anglican Board of 
Missions for Australia and Tasmania, and now each diocese is 
responsible for its own area At Bellenden Iver, near Cairns, in 
North Queensland (diocese of Carpentari i), many natives have 
settled upon a reserve granted by government to the Anglican 
Church, and at another reserve, Fraser Island, the diocese of 
Brisbane has also undertaken successful work Nomadic 
aborigines have hardly been touched Apart from Queensland 
most of the black population is in West Australia, here the 
Roman Catholic Church is the mam evangelizing agency In 
the north and central distru ts the German missions have been 
active Both in Australia (especially in Sydney and Melbourne) 
and at 1 hursday Island the re is work among the Chinese 
In 1 asmania the aborigmes are extinct, the last pure-blooded 
native dj^ing in 1876 The half-castes settled m the Bass Straits 
arc ministered to by the bishop of Tasmania The Maoris of 
New Zealand first came under Christian influence through the 
efforts of Samuel Marsden, a colonial chaplain m New South 
Wales about 1808 In 1822 Wesleyan missionaries reached the 
island The first baptism was m 1825 but dunng the next five 
years there was a great mass movement In 1840 the country 
became a British colony, and soon afterwards George Sclwyn 
was conse< rated bishop He was so impressed with the work of 
native evangelists that he founded a college m Auckland where 
such teachers could be trained In this he was helped by J C 
Patteson, and out of it grew the Melanesian Mission The 
Maori rebellion, fomented by French Catholics, was an outbreak 
against everything foreign, and the strange religion Hau-hauism, 
a blend of Old Testament history, Roman Catholic dogmas, 
pagan rites and ventriloquism, found many adherents Yet 
the normal missionary organization suffered very little Later 
came Mormon missionaries, and these have to some extent 
further depleted the Christian ranks 
New Guinea — In this large island some Gossner missionaries 
(1854) were the pioneers They could not do much, but their 
successors, the Utrecht Missionary Union, who began work when 
the Dutch took possession of the north-west of the island, are 
makmg themselves felt through their six stations In German 
New Guinea the Ncuendethelsau (1886) and Rhenish (1887) 
Societies have fourteen stations In British New Guinea, the 
south-east portion of the island, the London Mission (1871), the 
Australian Wesleyans (1892), and the Anglican Church of Aus- 
tralia (1892) have arranged a friendly division of the field and 
met with gratifying success Work was begun m 187 1-1872 when 
under the oversight of S Macfarlane and A W Murray a number 
of native teachers from the Loyalty Islands Rarotonga and 
Mare settled on the island The first converts were baptized in 
1882 and the establishment of a British Protectorate (1884-1888) 
gave the work a new impetus The names of W G Lawes anci 
James Chalmers (who with O Tompkins was killed by cannibals, 
1901) of the London Missionary Society, and that of Maclaren, 
the pioneer of the Church Missionary Societ) S work, arc immor- 
tally associated with Papua Ihe history of mission work here 
IS one of exploration and peril amongst savage peoples, multi- 
tudinous languages and an adverse climate, but it has been 
marked by wise methods as well as enthusiastic devotion, 
industrial work being one of the basal principles Besides the 
Protestant agencies alread> named, the Roman C itholic Order 
of the Sacred Heart has been working in the island since 1886, 
its centre is at Yule Island, and it works up the St Joseph’s river 
Other Islands London Mission ship “Duff’’ in 1797 
landed (mainly artisans) at Tahiti, ten 

more iiypr Tonga SvFnendly Islands, and one on the Marquesas 
Thc^l^raltoti hmi a varying experience, and their numbers 
werSliicn but m July 1812 King Pomare II gave up 

his idw nought baptism B> 1815 idolatry was abolished 
in the larger islands of the group and there ensued the task of 
building up a Christian community Foremost in this work 


were William Ellis {qv) and John Williams {q v ), who formed a 
native agency to carry the gospel to their fellow islanders, and so 
inaugurated what has since been a characteristic feature of South 
Sea Missions In 1818 two Tahiti teachers settled m the Tonga 
islands, which the “ Duff” pioneers had abandoned after half of 
them had been killed for a cannibal feast When the Wesleyans 
came m 1821 the way had been prepared, and soon after, led by 
their kmg, George, the people turned to the new faith About 
the same time Rurutu in the Austral Islands and Aitutaki in the 
Cook Islands were evangelized, also by natives, and Christianity 
spread from island to island John Williams himself removed 
in 1827 to Rarotonga and from there influenced Samoa, the 
Society Islands and Fiji To Pi)i in 1834 came James Calvert 
and other Wesleyan missionaries, beginning a work whu h under 
them and their successors had extraordinary success Williams 
met his death at Erromanga m 1839, but he had established a 
training school on Rarotonga, and bought a ship, the “ Camden,” 
which was of the greatest service for the w ork In 1841 work was 
begun in New Caledonia, m 1842 in the Loyalty Isles and in the 
New Hebrides, associated from 1857 with the memorable name 
of John G Paton In 1846 a teacher was placed on Niu^, 
Savage Island, and in ten years it was evangelized Meanwhile 
the original work m Tahiti had been taken over by missionaries 
of the Paris Society, though the last London Missionary Society 
agent did not leave that group till 1890 In 1861 Patteson was 
consecrated bishop of Melanesia, and the Auckland training 
school was removed to Norfolk Island By arrangement with 
the Presbyterians the area of the rrussion includes the Northern 
New Hebrides, Banks, lurrcs, Santa Cruz and Solomon Islands 
Patteson was murdered in 1871, a victim of the mistrust engen- 
dered m the natives by kidnapping traders In 1877 
Selwyn was consecrated bishop Wesleyan native evangelists 
from 1 131 and Tonga carried Christianity m 1875 Bismank 
An hi pel ago 

The solitary worker (W P Crook) on th( Marquesas did not 
remain long, and after he went nothing was done till 1833 1834, 
when first some Ameru an and then some English missionaries 
arrived, but met with s( ant su( ( ess and gave it up in 1841 Since 
1854 teacheis from the Hawaiian Islands have worked in tlie 
M irqucsas, but results here have bt en less fruitful than anywhere 
else in the South Seas In H iwaii itself much was accomplished 
by American missionanes, the first of whom were H Bingham 
and A Ihurston (1820), and the most successful, litus Coan, 
under whose leadership over 20,000 people were received into the 
churches between 1836 and 1839 Unaer the reign of Kalakaua 
(1874-1891) there was a strong rcaition towards heathenism, 
but sime the annexation of the islands by the United States of 
America the vinous churches of that land have taken up the 
task of evangelization and consolidation 

In the Microncsian Islands, while animism and tabu were 
strong, there was not the cannibalism of the southern islands 
Work was begun in the Carolme Isles in 1852 and in time spread 
to the Gilbert and Marshall groups In the Carolines and Mar- 
shalls It has now largely passeci to German missionaries, the 
Amenc ins having enough to do in the Philippines, where there 
arc already over 27,000 Protestants 

Ihe ouLstandmg features of missionarv work in the South 
Seas are (i) its remarkable sue cess (.annibalism, human sacnfii e 
and infanticide have been suppressed, avilization and trade have 
marvellously advanced, (2) the evangelical devotion of the 
natives themselves, (3) the need of continued European super- 
vision, the natives being still m many ways little better than 
grown-up children 

Africa 1 — In Africa, as in the South Seas, mission work has 
gone hand in hand with geographical discover) It is in every 
sense a modern field, or rather a collection of fields, varying in 
physical, racial, social ^nd linguistic character^ The unaccus- 
tomed conditions of life and the fatal influence of the climate 
have claimed as many victims here as did savagery in the Pacific 

1 SceF P The Redemption of Aivica , J Stewart Dawmn 

the Dark Continent bir Harry Johnston, “ The Negro and Religion " 
in Nineteenth Centuryt June 1910 
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Islands The partition of the continent among the various 
European nations has been on the whole favourable to mission 
work The nature of the task and of the results may be best 
approached by considering the different divisions — North, 
South, East, West and Central Africa 

North Africa, along the Mediterranean from Morocco to 
Egypt, IS distinc tly Mahommedan I o these regions canic St 
Louis and Raimon Lull, and one may in passing remember the 
strength of Christianity in Proconsular Africa m the da>s of 
Tertuliian and Cyprian, and in Egypt under C lement of Alex- 
andria, Origen and Athanasius To-day Islam is supreme, 
though the North Africa Mission, working largely on medical 
lines, has p>enetratcd into man> cities In Egypt the United 
Presbyterians of America have met with considerable success 
among the Copts, and their fine educational woik has proved a 
valuable asset both to themselves and the country 1 he C hurch 
Missionary Society is doing steady work in Cairo and in Upper 
Egypt In tlie Eastern Sudan a promising beginning has been 
made, but the regions south of Kordofan have hardly been 
touched In Nigeria the Hausa tribes are coming to be better 
known, and to respond to the Christian teaching In the Sahara 
and at Suakin tiiere are Roman Catholic missions There is a 
Roman mission to the Gallas in Abyssinia lhat country has 
its own crude form of ( liristianity, and is much the same to-day as 
when Peter Heihng in the 17th century endeavoured to pro- 
pagate a purer faith A mivsion undertaken by the Church 
Missionary Scxietv m 1830 was closed bv hrench Jesuit intrigue 
in 1838 

South 'ifrica — the Moravians, represented by George 
Schmidt, who arrived at Cape lown m July 1737, were the first 
to undertake mission work in South Africa Schmidt won the 
confidence of the Hottentots, but the Dutch authorities stopped 
his work In 1798 John 1 Vanderkemp, an agent of the London 
Missionary Society, founded a mission to the Kafiirs east of 
( ape Town, and Robert Moffat (1818) went to the Bechuanas 
David Livingstone was as determined to open the interior as 
the Boers were to keep it shut, and he succeeded, pushing north, 
discovering Lake Ngami, and c on secrating a remarkable life to 
the eviuigeli/ation of Central Africa I he London Mission has 
also largely evangelized the Matal>ele In 1814 the Wesleyans 
began work among the Namaquas and Hottentots, and after- 
wards went into Kaffraria, Bcchuanaland and Natal They 
were followed by the Glasgow Missionary Society (1821), tlie 
Pans Evangelical Society (1829), Moravian, Rhenish and 
Berlin Societies, and the American Board The Scxiety for 
the Propagation of tlie Gospel came in 1819, mainly for colonists, 
the Church Missionary Society m 1837 The provmce of South 
Africa has ten diocests, the bishop of Cape lown being metro- 
politan The Glasgow Soc icty’s work was ultimately taken 
over by the Free Church of S( otland, whose great achievement is 
the Lovedale Institute, combining industrial and mission work 
The Germans and Scandinavians have also been ardent workers 
in South Africa, and tlie Dutch Reformed Church has not 
entirely neglected the natives One DutcE society gives its 
attention to the northern part of the iransvaal The chief 
difficulties in the way of evangelization have been (i) the hostility 
of native races aroused by European annexations, (2) the intro- 
duction of European vices, (3) the movement known as Ethio- 
pianism The British Wesleyans refused to confer full rights on 
negro pastors, who then appealed to the African Metliodist 
Episcopal Churc h, a product of American evangelization One 
of them, J M Dwane, was made Yicar-Bishop, and a large and 
powerful independent negro c hurch organized Dwane afterwards 
approached the Anglicans, and m 1900 that church formed the 

Ethiopian Order,’’ ordaining Dwane a deacon and making 
him Provincial of the Order bach bishop now deals with the 
Ethiopians in his own diocese I he South African governments 
foresaw dangerous developments m the Ethiopian movement, 
ind steps were taken to res tram its growth Ethiopiaiiism, if 
ecclesiastical in its origm, gained strength from its racial base 
The task of averting the racial bitterness so dominant m the 
United States of America is a most formidable one I here 


are in South Africa several vicariates and prefectures of the 
Roman Church, the principal missions being French, those of tlie 
Congregation of tlie Holy Ghost and the Oblates of Mary 

^ esi Africa was first visited by the Society for the Propa- 
gation of the Gospel in 1752 Its agent, T Ihompson, trained 
Philip Quaque, said to be “ the first convert who ever received 
ordination since the Reformation in the Reformed Church ” 
Ihe ( hurch Missionary Society came in 1804 and has worked 
heroically and sutccssfully, though the largest mission now is 
that of the Wesleyans, who came in 1811, settling first at SieirdT 
Ixone Ihe American Baptists in Liberia (1821) and the Basel 
Mission in the Gold Coast (1827), the Congregationalists of the 
United States of America and Canada in Angola, and the English 
and Americ 111 Baptists on the Congo (since 1875) havx also 
extensive and prospering agencies West Africa has taken 
heavy toll not only in money but in life, but the lesson has now 
been learned, and a s\ stem of frequent furloughs combined with 
a better understanding of the climatic requirements have 
appreeiibly lessened the peril I his region is linked with tlie 
name of the Anglican negro bishop, Samuel Crowther, and with 
one phase of the ( easeless strength of Islam, which has so far 
failed to reuh the west coast, finding itself confronted by the 
Christian mfluenees winch are at work among tlie great Hausa 
tribes and other peoples within the area of the Niger mission 
Ihe Portuguese in Angola and the agents of King I eopold in 
the ( ongo State have not been eonspie nous friends of missionarv 
enterprise, and the light-hearted childishness of the native 
eharaeter, so well portrayed in Miss Kingsley’s writings, shows 
how difficult it IS to build up a strong and stable Chnstiaii 
church Bishop laylor s effort at ei eating a self-supporting 
mission proved fruitless The American Lutherans are attempt- 
ing the same task on rather different lines, and with more 
promise The Roman Catholic missions are chiefly French, 
and organized b> the Congregation of the IIol> Ghost and the 
Lyons African Mission 

Central Africa - I he upper C ongo region opened up bv Living- 
stone and Stanley has been a favourite sphere for what are 
known as ‘faith societies,” e g the Plymouth Brethren, the 
Chiistian and Missionary Alliance, the Regions Beyond Mission- 
ary Union Ihe Amcricin Baptists continue the work started 
by the Livingstone Inland Mission in 1878, and the Southern 
Presbyterian Board (American) have done notable work The 
Pans Society, represented especially bv Francois Coillard, has 
been successful along the Zambezi, and Scottish, German, 
Moravian and Jesuit agencies arc also well represented North- 
ward, Central and East African organizations, following the 
Cape to Cairo route, are in touch with North African agencies 
working up the Nile 

Las/ 4 fnca — When the Abyssinia mission was closed ui 1838 
one of the missionaries, Krapf, went among the Gallas and then 
on to Mombasa, working in c ompany with Rebmann Since 
H M Stanley’s appeal (iS75)most satisfactory work, extensive 
and intensive has been accomplished in Uganda, by the C hurch 
Missionary Society Ihe names of Maekay, Hanmngton and 
Pilkington, who lived and dud her\., are amongst the greatest 
in the roll of missionary heroes Ihe Roman Mission too 
has been very successful, for some years a French agency, 
the White Fathers of Algeria, caintd it on, but they were 
afterwards joined by English helpers from St Joseph’s Soc lety 
at Mill Hill Ihe White kathcis also work in the Great 
Lakes region, and on the Zanzibar cemst are tlve French Congre- 
gation ol the Holy Ghost and German Benedictines Zanzibar 
IS also one of the centres of the Universities Mission, another 
being Likoma on Lake Nyasa Near this lake the Scottish 
churc hes are also doing noble work Besides Uganda the Church 
Missionary Society is responsible for Mombasa The London 
Mission IS meeting with success at the south end of Lake 
Tanganyika in North-east Rhodesia Ihe English United 
Methodists and some Swedish societies have begun work among 
the Gallas German missionary igencies have also come m with 
(rerman colonization In East Africe, as in the West, Christian 
missionaries fear most the aggressive Moslem propaganda 
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Madagascar^ is one of the most interesting mission fields 
Work was begun by the London Mission in 1819, and the work of 
civilization and evangelization went steadily forward till 1835, 
when a period of repression and severe persecution set in, whu li 
lasted till 1861 When the work was recommenced it was found 
that the native Christians had multiplied and developed during 
the harsh treatment of the 25 years In 1869 the idols were 
publicly destroyed and the island declared Christian by royal 
proclamation The Society for the Propagation of the Gospel 
(1864), the Norwegian Missionary Society (1S66), and the Friends 
Foreign Missionary Association joined in the work, the prosper it> 
of which received a severe check by the French annexation in 
1896 The French authorities were hostile to the English 
missionaries, and even the handing over of part of the field to 
the Pans Evangelical So( lety did not do much to ease the situ i- 
tion Laws were first enacted against private schools, then 
against elementary S( hcxils, and in 1906- 1907 measures were 
passed which practaally closed all mission schools Family 
prayers were forbidden if any outside the immediate family 
were present, and religious services at the graveside were pro- 
hibited Missionary work in the island has thus passed 
through a peculiarly trying experience, but happier conditions 
are now likely to prevail In Mauritius and the Seychelles the 
Church Missionary Society and the Society for the Propagation 
of the Gospel are at work, espec lally among the coolies on the 
sug ir plantations 

1 he outstanding problem of Afiican missions at least north of the 
Lqudtor (south there is the Ethiopian qiics»lion) is not the dc^iadation 
of the black races, nor the dcinoiahzmg mHucnccs of heathen 
Christians, nor even the slave deiki, tlioujjh ill these obstacles 
are present and jiowerful Ilic ill decisive conflict is that bct\ve< n 
Christianity and Islam, and the Christian agencies must show much 
more co oper ition if they are to be successful Ihe lints ol mission 
aiy work have been, genei illy speaking, simple gospel preaching 
followed by education ind industrial work So rirc were the oidi 
narv comforts, and even ncccs^itu s of life that the latter had to lake 
i prominent place fiorn tlu beginning the missionary had to be 
farmer, carpenter, brickmaktr, tailor, printer, house and church 
builder, not only for himself but for his converts I he work of 
Bible translation his been particul irly long and diflieult foi the 
inniimciable peoples who did not speak some form of \rabic the 
languages had fii^t to be reduced to wilting, and many Christnii 
terms hid to be coined 

India The earliest missionaries to India, with the possible 
exception of Pantatnus of Alexandria (r a d 180), were the 
Nestorians from Persia Ihe record of their work is told else- 
where (see Nfstorius and Nfstorians) Ihc Jesuits came in 
the i6th century, but wcu more successful qii intitativelv than 
qualitatively, in the i8th century the Danish coast mission on 
the coast of Franquebar made the hrst Protestant advanec 
Bartholomaus, Zicgenbalg (1683-1719), Plutsc hau and ( hristun 
Friedrich Schwartz (1726-1798) being its great niines Up to 
this time the chief results were that (i) Chnstianitv had gained i 
footing, (2) it had continued the monotheistic modification of 
Indian thought begun by M ihommedanism, and (3) the futility 
of sporadic and fanatical prosclv tism had been shov n A new 
era began with the arrival of Willum Carey and the founding of 
the Serampur Mission (15 m north of Calcutta), though the 
hostility of the Fast India Companv made the caily years of the 
T9th century very unproductive When Carey died in 18^4 he 
and his colleagues Marshman and Ward had translated the 
Bible into seven languages, and the New lestament into 23 
more, besides rendering services of the highest kind to literature, 
science and general pre^gress Thev founded agricultur il 
societies and savings’ hanks, and helped to abolish suttee, infan- 
ticide and other cruelties At Travancorc m the south, Ringel- 
tauhe, an agent of the 1 ondon Missionary Society, had begun a 
work, especially among the Shanars or toddv drawers, which b\ 
1840 haci 15,000 Christians, and the Church Missionary Society, 
led b> Rhenius, had equal success in TinnevelK The Baptists, ! 
drawn by the fame of the temple of Jagannath at Pun on the 

1 See T T Matthews. Thirty Years in Madagascar 

^ See &r-P Rice in A Pnmer of Modern Missions, cd R Lovett 
(Londij|[B|fi|j6) , J Richter, A History of Missions in India (1908) I 
The (^Bm^issxonarv Review (July 190^). Contemporary Review ! 
^May HWlmd June 1910) 1 


east coast, established a mission in Orissa in 1821 which soon bore 
fruit, the Wesleyans were in Ceylon, Mvsore and the Kaveri valley, 
the London Missionary Society at the great military centres 
Madras, Bangalore and Bellary, agents of the Americ an Bcmrd 
at Ahmednagar and other parts of the Mahratta country around 
Bombay The headquarters of Hinduism, the Ganges valley, 
was occupied by the Baptists, the C hurch Missionary Society and 
the London Missionary Society, these entering Benares in 1816, 
1818 and 1820 respectively Alexander Duff, a Scottish Presb> - 
tenan, had begun his great educational work in Calcutta, and 
Bible tract and book societies were springing up everywhere 
Chaplains and bishops of the Anglican Church like James Hough 
m Finncvdlv, Henry Martyn m the north, Daniel Come m 
Agra, 1 F Middleton in Calcutta, and Reginald Heber all over 
India, were eagerly using their opportunities In 1830 ten 
societies with 106 stations and 147 agents were at work, 1854 
saw the founding of the Basel Mission on the west coast, the 
American Mission in Madura, the American Presbyterian Mission 
in Ludhiana It would be impossible to trace m detail the work 
done by the different societies since ( arey’s time Ihe task as 
it presented itself may be analysed as follows (i) to replace the 
caste system and especially tlie oppressive supremacy of the 
Brahmins by a spirit of universal brotherhood and the estab- 
lishment of social and religious liberty, (2) to correct and raise 
the standard of conduct, (3) to attack polytheistic idolatry With 
its attendant immoralities, (4) to replace the pantheistic by a 
thcistic standpoint, (5) to elevate woman and the pariah 
Bt Sides these matters which concerned Hinduism there was the 
problem of converting sixty million Mahommedans Ihe chief 
methods adopted have been the following (1) vernacular 
preaching in the large towns and on itineraries through the 
rural districts, a work m which native evangelists guided by 
Europeans and Americans played a large part (2) Medical 
missions, which have done much to break down barriers of 
prejudice, especially in Kashmir under Dr Flmslie of the Chun h 
Missionary Soernty and m Rajputana at Jaipur under Dr 
Valent nc of the United Presbyterians (3) Orphanages, m 
which the Roman Catholics led the way and have maint lined 
their lead (4) Vernacular schools, a good example of which is 
seen m the American Board’s Madura Mission (5) English 
cduc ation, in which the missionary societies have amply supple- 
mented the efforts of the government, outstanding examples 
being the Madras Christian College (Free (hurch of Scotland), 
so long connected with the name of Dr William Miller, the 
(leneral Assembly of Scotland s Institution at Calcutta, founded 
by Duff, Wilson ( ollege, Bombay (F'ree Church of Scotland), and 
St Joseph’s College (Roman Catholic) at Tnchinopol) Work 
of this kind is followed up in some centres by lec tures and con- 
versations with educated Hindus The Haskell Lectureship, 
which grew out of the Parliament of Religions in Chicago, belongs 
here (6) Female education and zenana work (7) Uplifting 
work among the Panchamas or low-castes, which has been 
stnkmglv successful among the Malas (American Baptists) end 
the Madigas (London Missionary Society) of the lelugu-spe iking 
country, who come in mass movements to the Christian faith 

(8) Missions among aboriginal tribes, e g the Kols and Santals 
of Chota-Nagpur (Berlin Gossner Mission and the Society for 
the Propagation of the Gospel), and the tribes of the Khassia 
Mountains east of Bengal (Welsh Calvimstic Methodists) 

(9) Christian literature, in which connexion the name of Dr John 
Murdoch will always be honourably remembered (lo) Pastoral 
work and the care of the churches 

The gicat changes that have been wrought m India, 
politically, commercially, intellectually and religiously, bv the 
combined action of the British government and the Christian 
missions, are evidenced among other tokens by the growth of 
such societies as the Ary-a Samaj and the Brahmo Samaj Ortho- 
dox Hindus, especially those whose social status and very liveli- 
hood are impenlled by the revolution, have shown their alarm 
either by open opposition, subjecting converts to every sort of 
caste coercion, or by methods of defence, eg Hindu tract 
societies and young men’s associations, which are modelled on 
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Christian organizations A counter reformation can albO be 
traced which attempts to revive Hinduism by purging it of its 
grossness and allegorizing its fables and legends A new Islam 
is also a factor of the situation Compaiatively few converts 
have been made from Mahommedanism to Christianity, and these 
have been chiefly among the learned But there is a wide 
prevalence of frec-thinking, especially among the younger and 
educated classes of the community 

The special dilficulties of mission work in India may be thus 
summaiizcd (i) Racial antipithy (2) The speciilitivc rathci 
than experimental and practical nature of the Hintlu consciousness — 
historical proofs make no appeal to him (3) lh( lack of initiative 
in a land where the joint family system is everywhere and all jsower 
ful, individualism and will jiowei are at a discount (4) the ignor 
ance and conservatism of tlu women (5) An inadequate sense of 
bin (0) The introduction of I uropean forms of materialism and 
anti'Chnstian philosophy Perhaps, too, the methcKls adopted by 
missionaric^s have not always been the wisest, and they have some 
times failed to remember the method of their M<ister who came not 
to destroy, but to fulfil ' In spite, however, of all the difhcultics, 
permanent and increasing results lii.ve been achieved along all th( 
lints indicated above 1 he establishment of a strong native church 
IS far from being the only fruit of the cnterjinse, but it is i fruit that 
can be gauged by statistics, and these arc sufficiently sinking In a 
necessarily inadequate sketch it is impossible to give moit than the 
barest mention to one or two other teatuies of modern missionary 
lehicvement m India, e the development of inclustrial schools, 
the establishment of i South India united Church, in which the 
Congregationalist agencies (London Missionary Society and American 
Boird) and the Presbyterians have joined forces, and the endeavour 
to tram an clficunf and cclucateel native ministry, which is being 
promoted cspecnll} at Serampiii where in okl Danish degree 
granting ch irter has been revived m what should become i Chiisti in 
university, and at Bangalore, where Presbyterians Congregation il 


shall connect Chnstianity with India’s religious past, and present 
it as the true Vedanta or completion of the Veda md thus make it 
capable of appealing to the Hindu religious n iture 

It only remains to be said that the woik ot the missionaries 
individually and eollectncly his over and o\er again received the 
1 warmest recognition and praise from the highest officials of the 
Indian government 

China ^ — The earliest Chnstuin missionaries to China, as to 
India, were the Nestonans {q v ) Their work and that of the 
Roman Church, begun as the result of Marco Polo’s travels about 
1290, faded away under the persecution of the Ming dynast5f 
which came to power about 1350 Ihc next attempt was that 
of the French Jesuits, following on the visit and death of Xavier 
I They established themselves at Canton in 15S2, and on the 
I accession of the Mamhu d> nasty (1644) advanced rapidly In 
I 1685 there were three dioceses, Peking, Nanking and Macao, with 
a hundred churches The Orthodox Eastern Church gained a 
footing in Peking in the same year, and established a college of 
Greek priests Friction between Jesuits and Dominicans led 
to the proscription of Christianity by the emperor in 1724, 
missionaries and converts being banished The story of mociern 
j missions in China begins with Robert Mon ison (g v) of the 
I London Missionary Soc lety, who reached C anton in 1807, and not 
I being allowed to reside in China entered the service of the East 
' India Company In 1813 he was joined In a colleague, William 
Milne, and in 1814 baptized his first convert In 1829 came 
repiesentatives of the American Beard in 1836 Peter Parker 
began his medical mission, and on the opening of the Treaty Ports 
the old edicts were withdrawn, and other societies crowded in to 
afield more than ample After the war of 1856 a measure of 


ists and Wcslcyans coll iborvtc to staff and maintain a united theo i ofRcial toleration was obtained, and the task of evangelizing the 
logical The go\cinmcnt census foi India and Burm i (1901) 1 ^Q^mtiy was fairly begun Ihoiigh the missionaries were chiefl> 

give s a Christian population of 2 923,241 (native Christians 2,6C)4, 31 ^ 1 / 1 T ^ 1 an t. 1 1 j 

out of a totil population of 294 or about 3 % The inclu concentrated in the treaty ports they gradually pushed inland, 

Sion of Portuguese and French possessions would idd about 350,000 and here the names of W C Burns, a Scottish evangelist, 
to the Christian total I hough the number docs not seem relatively y Hudson lay lor, the founder of the ( lima Inland Mission, and 
high It IS significant when compared with that of forme r censuses- Gilmour, the apostk of Mongolia, are pre-eminent But 

in 1872 I -,17,997 in i8«r i, 8(12,525 (increase 227%) in 1891, vj , p f, , 1 i. u 1 c 

2 28^,380 (increase 22 6 %) in 1901, 2,92^,241 (increase of 28 %) lur more thm half a century China seemed the most hopeless of 
fhe increase of 28^0 between 1891 and 1901 has often been compared mission fields Ihe upper classes were especially anti-foreign, 
with th( fact that tht tot il population of India only registered an ^^^d the whole nation vaunted its superiority to the rest of man- 
incrcase of 2i % in that decade In the woids of the Pwneey, ^ ^ jr g onlv about 400 baptized Piotestant 

this IS a hard fact which cinnot be explained away and the 1 r r u i r^. 4.1 1 r 

most remarkable feature of the returns ” Ihc increase was shared ^ Christians in the whole of China Even after the removal of 
by every jirovmeo and slat m India In 1910 there wert 461 ^ | the edicts the old prejudices remained, and the missionaries 


missionaries (including wives), rejn esc nting 122 societies, 1272 Indian 
ministers ind 34,095 other native workers, including teachers and 
Bible women 

Iht growth of the Protestint Native Christian community 
between 1851 and 1910 is shown in the following tiblc — 
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were regiicled as political emissaries, the forerunners of military 
aggression Native Christians were stigmatized as traitors, 
“ followers of the foreign devils ” In 1870 there was a great out- 
break c one entiating m the massacres at Hankow and Tientsin, m 

1891 at Hunan and in 1893 at ku Cheng there 

Native Agents 1 were other attacks which were only pre- 

_ liminary to the Boxer uprising of 1899-1900, 

[ Unordained when 135 missionaries, besides 52 children 
I Preachers and perhaps 16,000 native Christians, whose 

— I — heroism will always be memorable, perished, 

often after horrible tortures Ihere is little 
1200 doubt that this savage outburst was 
1985 directed not against religious teaching 
as such, but against the introduction of 
I 349 i customs and ideas which tended to weaken 

the old power of the mandarins over the 
J — __ — people These leaders skilfully seized upon 


the Protestant community in India in 1910 was over i million ' 
strong, well distiibuted among the chief provinces, a fine spiritinl 
force, easily first m female education, and rapidly growing in wealth 
position and influence A recent report of the Director of Public 
Instruction for the Madras Presidency says I have frequently , 
called attention to the educational progress of the native Christian 
community There can be no (juestion if the community pursues 
with steadiness the present policy of its teachers, that in the course of 
a generation it will have secured a preponderating position in all the 
great professions ' 

What India wants (as Nobili 300 years ago saw and attempted 
though by fatal methods of deceit, to supply) is a Christianity not 
foreign but native, not dissociated from the religious life of the land 
but its fulfilment Though there arc many Christians in India 1 
to day, the Hindu still looks askance at Christianity, not because it is • 
a religion but because it is foreign “ India is waiting f©r her own 
divinely appointed apostle, who, whether Brahmin or non-Brahmm 


every breach of tradition to inflame popular passion, attacking 
especially the medical work as a pretext for mutilation, the 
schools as hotbeds of vice, and the orphanages as furnishing 
material for witchcraft Out of the agony, however, a new 
China was born Ihc growing power of Japm, seen m her wars 
with China and Russia, and the impotence of the Boxers against 
the European allies, made all classes in China realize their com- 
parative impotence, and the central government began a series 
of reforms, reorganizing the military , educational, fiscal and poli- 
tical systems on Western lines Educational reforms became 
especially insistent, and modem methods and studies supplanted 
' See A H Smiiii, Chinese- Char actert she Village Life tn China ^ 
and J C Gibson, Mission Problems and Mission Methods in South 
China 
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the immemorial Confuc lan type Students went m great 
numbers to Japan, Europe and America, and the old contempt 
and hostility toward things Western gave place to respect and 
friendliness Early in the 19th century the missionaries had 
not bem able to do much by way of education, but the new 
openings were seized with such power as was possible, and while 
in 1876 there were 289 mission schools with 4909 pupils, in 1910 
there were ^129 schools with 79,823 scholars More sigmhcant 
still is the way in which the foremost Chinese officials have 
turned to missionaries like Timothy Richard and Griffith John 
for assistance m guiding the new impulse The universities of 
Oxford and Cambridge, under the inspiration of Lord William 
( ecil, were interesting themselves in 1910 in a scheme for 
establishing a Christian university m ( hina 

One of Morrison’s contemporaries hoped that after a century 
of mission work there might possibly be 2000 Christians in 
Chma That number was reached in 1865, and in 1910 there was 
a Protestant community of 214,546 church members and baptized 
Christians 1 hese numbers arc more than double what they w^re 
in 1900 In addition there are moie than as many adherents ^ 
I he excellence of the converts, upon the whole, is testified to by 
travellers who really know the tase, particularly by Mrs Bishop, 
who speaks of the “raw material ’ out of which they are maeJe 
as “ the best stuff in Asia ” The total number of Protestant 
missionaries (including wives) m China in 1910 was 4175, one to 
about 1100 sq m , or to more than 100,000 Chinese Ihere are 
over 12,000 C hinese evangelists, Bible* women, teachers, &c i he 
Roman Catholic returns give 902,478 members and 390,617 c ite- 
chumens 1 he work is c arried on by clev tn scxrietu s or religious 
orders with over 40 bishops and 1000 European priests, mostly 
French A large feature of the work is the baptism of children 
An important concession was obtained m 1899 Prench 

minister at Peking, with a view to the more effective protection 
of the Roman missions The bishops were declared “ equal in 
rank to the viceroys and governors,’ and the priests “ to the 
prefects of the first and second class ’ , and their influence and 
authority were to correspond Ihe -f\nglican bishops agreed to 
decline these secular powers, as also did the heads of other 
Protestant missions It is alleged by some that the exercise of 
the powers gained by the Roman hierarchy was one cause of 
the Boxer outbreaks Certainly their na^^ive adherents had their 
full share of persecution and massacre 

The Anglican Church is not so strong in Chma as m some other 
fields the American Lpiscopalians wtre first m the held m 1^35, 
followed by the Church Missionaiy Society (in 1644) which his had 
stirring success in f u Kicn, and tht Society for the Propagation of 
the Gospel in 1 874 1 here are five diocc'Ses, and in r 897 an episcopal 

conference was held in Shanghai Since the Japanese War the 
Scottish and Irish Presbyterians have made wondtrful progress in 
Manchuria, native e\ angclists do an mere ismg share of the woik, and 
there is hardly any town or vill ige without Christians The London 
Mission has always been conspieuous for the contribution made by its 
agents to Imguistic and literary knowledge, the name of James 
Lcgge bemg an outstanding example it is now, in co optr ition with 
other societies, earnestly tikmg up the new edueational and medical 
openings One of the most interesting features of missionary work 
in Chin I IS the comity that prevails among the workers of <hffercnt 
societies and agencies Thus m 1907 at the Centtnary Conference 
in Shanghii, when many topics were discussed centring in the 
question of the native Chintse Church, a general declaration of faith 
and purpose was adojited, which after setting out the things hdd 
in common proceeded, We fra ikly recognize thit wc differ as to 
methods of administration and of church government, that some 
among us differ from others as to the tid ministration of baptism, 
and that there are some differences as to tlie statement of the doc 
trine of predestination, or the election of grace But we unite m 
holding that these exceptions do not invalidate the assertion of 
our real unity in our conimon witness to the Gospel of the Grace of 
God Ihe conference reported, We have quite as much reason 
to be encouraged by the net result of the progress of Christianity 
in China during the 19th century as the cirly Christians had with 
the progress of the Gospel in the Roman Empire during the first 
century ** 

Japan and Korean — ^The Christian faith was brought to Japan 
by Portuguese traders in 1542, followed by Xavier m 1549 

^ See Contemporafy Review (Feb 1908) “ Keport on Christian 
Missions in China/* by Mr F W Fox, Professor Macalistcr and Sir 
Alex Sunpkin 


I his great missionary was well received by the daimios (feudal 
lords), and though he remained only 2^ years, with the help of 
a Japanese whom he had converted at Malacca he organized 
many congregations In 1581 there were 200 churches and 
150,000 Christians, ten years later the converts numbered 
600,000, in 1594 a million and a half Ihen came a time of 
repression and persecution under lyeyasu, whose second edict 
in 1614 condemned every foreigner to death, forbade the entry 
of foreigners and the return of J apanese who had left the islands, 
and extinguished C hnstianity by lire and sword The reopening 
of the country came in 18^9, largely through American pressure, 
and m May of that year two agents of the Protestant Episcopal 
Church began work at Nagasaki They were followed by others 
from the Presbyterian and Reformed Churches, and by their 
great intellectual ability, patience and tact these pioneers 
(S R Brown, J C Hepburn and G h Verbeck), as the Marquis 
Ito said, contributed very largely to the progress and develop* 
ment of japan m the clays when she was first studying the 
outer world They did an immense amount of preparatory 
work along evangelistic, medical and educational lines, and 
skilfully gathered the youths of the country around them The 
accession of a new mikado in 1868 finally ended the old seclusion, 
financiers, engineers, artisans poured in from western Europe, 
and from Amcru a came bands of teachers, largely under mission- 
ary influence In 1869 the American Board (Congregational) 
sent Its first ikind, in 1870 Verbeck was called on to organize 
a scheme for national education In 1872 the first Japanese 
Church was formed, in 187s Joseph Neesima, who had been 
converted by a Russian missionary and then educated in America, 
founded a Christian Japanese College, the Doshisha, in the saired 
city of Ki6to Meanwhik the Christian calendar had been 
adopted and the old anti Christian edicts removed By 1889 
there were 30,000 Piotestant communKants It was at this 
time that the nation, conscious of its new life, began to be 
restive under the supen ilious attitude of foreign nations, and the 
feeling of irritation was shared by the native Cliristian communi- 
ties It showed Itself m a desire to throw off the govei nance of 
the missionaries, in a criticism of Protestant (reeds as not 
adapted to Japanese needs, and in a slackened growth numeri- 
cally and intensively After a period of stress and uncertainty, 
due very largely to the variety of denominational creed and 
polity, matters assumed an easier condition, the missionaries 
recognizing the national charai teristics and aiming at guidanoe 
rather than control The war with China in 1894 marked a new 
chapter and initiated a time of Intense national activity, educa- 
tion and work for women went forward rapidly Missionaries 
went through the island as never before, and their evangelistic 
work was built upon by Japanese ministers In the war with 
Russia Japanese Christianity found a new opportunity, on the 
battlefield, in the camp, at home, Chnstian men were pre-eminent 
in 1902 there were 50,000 Church members, in 1910, 67,043, 
the total Protestant (ommunity in 1910 was about 100,000, and 
had an influence out of all proportion to its numbers, the Roman 
Church was estimated at 79,000, and the OrthocJox Eastern 
Church (Russian) at 30,000 

No sketch, however brief, can omit a reference to the Anglican 
bishop of South Tokyo, Fdward Bukersteth (1850^1897), who 
from his appointment m 1886 guided the joint movement of 
English an(I American Episcopalians which issued in the Nippon 
Sci Kokwai or Holy Cathohe Church of Japan, a national church 
with its own laws and its own missions in Formosa Tn April 
X907 the C onference of the Woild’s Student ( hnstian Federation 
(700 students from 25 different countries) met in Tokyo, and 
received a notable welcome from the national leaders m adminis- 
tration, education and religion 

In Korea, the “ Hermit Nation,” or as the Koreans prefer to 
say, “ ihe I^and of the Morning Calm,” Christianity was intro- 
duced at the end of the 18th century by some members of the 
Korean legation at Pekm who had met Roman Catholic mission- 
aries It took root and spread in spite of opposition until 1864, 
when an anti-foreign outbreak exterminate it The door was 
reopened by the treaties of 1882-1886, and even before that 
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copies of the gospeh had been circulated from the Manchuria 
side The Methodist Episcopal Church and the Presbyterian 
Board, both of America, entered the country m 1885, and were 
soon joined b) similar agencies from Canada and Australia 
Ihe Anglican Church began work in 1890, the work was 
thoroughly planned, the c harac teristic s of the people were care- 
fully considered, and the successes and failures of other mission 
fields were studied as a guide to method The medical work won 
the favour of the government, and so wisely did the missionaries 
act, that during all the turbulent changes since 1884 they esc aped 
entanglement in the political disturbances and yet held the 
c onfidcnc e of the people The persistence and growth of Christi- 
anity among the Koreans is largely due to the fac t that Chris- 
tianity had not been superimposed on them as a foreign orginiza- 
tion They had built their own churches and schools, adopted 
their own forms of worship and phrased their own beliefs 
Korea vies with Uganda as a triumph of modern missionary 
enterprise In 1866 there were not more than 100 Christians, 
ofiicial returns in 1910 show 178,686 Protestants, including 
72,000 church membeis and probationers , and 72,290 Roman 
(atholics Iheological colleges, normal training colleges and 
higher and lower grade schools bear witness to an activity and 
a success which are truly remarkable 

South-East Asia and the East Indies — ^1 he work of ( hnstian 
missions in tins area has had the double advantage of fictdom 
Irom political and sc^cnl unrest, xnd of comparxtivcly little 
overlapping, each counti> as i rule being taken over by a single 
societ} In Burma the American Baptists, whose work began 
with Adoriiram Judsun in 181^, are conspicuous, and have hid 
marked success irnong the Karens or peasant class, where the 
pioneer was Gecjrgc Dana Boardmin (1827) The Karen 
Christian eommunities are strong numerically and have i good 
name for self-support The Biptists hue ilso stations in 
Arakan and Assim where they link up with the Welsh Calvinistic 
Methodists (1845) The Society for the Propagation of the 
Gospel and the Methodist hpisc opal ( hurch work in and around 
Rangoon fn Si irn again the Ainericxns, espcnallv the Pres- 
byterians, have been most prominent Medical work made an 
impression on the people and won the favour of the government, 
which has always been cordial and his employed missionaries 
as court-tutors Buddhism is at its best at Siam, and this and 
the enervating climite are rcsjxmsible for the comparatively 
small direct success of Christian propaganda in Siam proper 
In the Laos country to the north, however, much more has been 
done, and a healthy type of Christiin community established 
Native workers have clone something to cirry the Gospel into 
the hrench colonics of Tongking and \nnam Here the Roman 
missions are very extensive, and have over a million adherents, 
despite violent persecution before the Eicnch occupation 

The peninsula and archipelago known as Malaysia presents a 
remarkable mingling of races, languages and beliefs Tatar, 
Mahommecian and Hindu invasions all preceded the Portuguese 
who brought Roman Catholicism, and the Dutch who brought 
Protestantism This last resulted in a great number of nominal 
conversions, as baptism was the passport to government fxvour, 
and church membership was based on the learning of the 
Decalogue and the I orcl s Prayer, and on the saying of grace at 
mcal-tiraes In the Straits Settlement the foundations of modern 
missionary effort were laid by the London Missionary Society 
pioneers who were waiting to get into China, they were succeeded 
by the Society for the Propagation of the Gospel (181^6), English 
Presbyterians (1875), Methodist Fpiscopahans (1884), 'vho have 
a fine Anglo-Chinese College at Singapore, and the Church of 
England Zenana Soc lety (1900) 

In the Archipelago most of the work has naturally been in 
the hands of the Netherlands Missionary S(x:iety (1812) and 
other Dutch agencies, who at first were not encouraged by the 
colonial government, but have since done well, especially in the 
Minahassa district of Celebes (150,000 members) and among the 
Bataks of Sumatra (Rhenish Mission) In Celebes and the 
Moluccas the work is now under the Colonial State Church 
In Java the government has favoured Mahommedans (there is 


active intercourse between the island and Mecca), but there are 
some 25,000 Christians and a training school and seminary at 
Depok near Batavia In Dutch Borneo the Rhenish Societ> 
is slowly making headway among the Dyaks, in British Borneo 
the Society for the Propagation of the Gospel (1848) and the 
Methodist Episcopalians orcupv the field The total number of 
Christians m British Alalaysia ind the Dutch Fist li dies is 
about 600,000 (including 57,000 RonicJi Catholics) 

Western Asia and the Turkish Empire ^ — The American 
Presbvtenans and Congregation alists hav c the largest Protestant 
missions in these hnds, working, however, mainly for the enlight- 
enment and educitioii of the Orient il Christians With the 
same object, though on different lines, the archbishop of Canter- 
bury’s Assyrian Mission seeks to infliunce the Nestoruans 
The Roman Catholics have extensive missions in these countries, 
directed at winning adherents to the unity of the Holy See from 
the Oriental (huuhts, which are reearcled as schismatic and 
heretical In this enterprise there has been great advance m 
Egypt among the Copts, and in 1899 the pope signalized “ the 
resurrection of the Chinch of Alexandria^’ by appointing a 
patriarch fo Egypt, Libya and Nubia harlhcr east, on the 
liorders of Turkey and Persia, the Roman and Russo (xreck 
Churches compete for the adhesion of the Nestonans, ( haldcans 
and Armenians Ihe Franciscans, Dominicans, Lizansts and 
Jesuits are cngiged in all these works Direct work among 
Mahommedans is done, though with small result, by the North 
Africa Mission (non-denorninational) and the ( hurch Mission ir^ 
Society 1 he Egypt, P destine and Pcrsi i missions of the latter 
society hive been largely reinforced and extended since 1884, 
medical work and women’s work being espc( lally prominent 
Four cities m southern Persia arc now oc c upied 1 hree missions 
just touch the borders of Arahta, viz the United Free C hurch of 
Scotland at Aden, luundcd bv Ion Ktith-Falconer (1856 1887) 
son of the 9tli carl of Kintore ind Arabic professor at Cambridge, 
an American Presbyterian Mission on the Persian (lulf, and the 
C hurch Missionary Soc lety’s Mission at B igdad The American 
Robert College at ( onst intinoplc and the work of the Friends’ 
Missionary Association in Syria arc honciuiablc and successful 
enterprises Ihc c hicf difficulties h ivt been (r) the antagonism 
of the othcialsof the Oriental ( hurc hes, (2) the suspicion ind 
hostilit) of Islam, (3) the jc ilousics, religious and political, 
connected with the F astern Question 

MnsioHs in Chii^tian lands — \iistnlia has been referred to 
aheady (sec. South Sras, above) In the Western Hemisphere wc 
may distinguish the following (i) Early Roman Missions began with 
the discovery of tlic continent and prietically etased in the midtlle 
ol the i8th etntury Conspicuous imong their achievements was 
the conversion of Mexico, 200 000 conveits being enrolled within 
six years aftei the capture of the cajntil (1521), and i million 
baptized by the Fiaiieiscans aloni within thuty yeais In South 
Aincriea the passive ehaiacter of the population in idc them submis- 
sive alike to the Spanish govLinment and the Roman faith I heir 
natural dtvotion and thvii susceptibility to pomj) ind ritual was a 
factor skilfully used by the piicsts, but h irclly inything was dom 
to strengthen then mold jiowcr The intlux of base Luiopean 
strata helped to reduce the whole continent south ot Mexico m about 
a century to a levi 1 as low as th it preceding the lust mission About 
iC>oo the Fianeiscans and runch Jesuits beg in their work in North 
Amciica and among the Indiins did a successful work marked by 
mucli heroism They also cniblcd the Roman Church to keep its 
hold on the French colonists of yuebee and Montreal, ancl were 
pioneers m California (2) Modern Missions m North Anurica — - 
Missions among the J^ed Indian tribes m the North West Icrntories 
of both the United States and Canada h ive long been c iintd on by 
several societies The first workers were Thomas May hew, junior, 
and John J hot at Marthas Vineyard (1043) and Koxbury (104^) 
Bishop Whipple of Minnesota was justly called the Apostle of the 
Indians, so far as the work of the American Episcopal Church was 
concermd In the Canadian North West the Church Missionary 
Society’s Missions have reached many tribes up to ihe shores of the 
Polar sea, and made some thousands of converts Even the wan- 
dering Eskimos, thanks to the Moravians are m.iinly Christians 
The Anglican Church has nine dioceses m the province of Rupert s 
Land Ihe Roman Catholic missionaries also are scat tired over 
these immense territories, and have a large number of Indian 
adherents Besides the Oblates many are Jesuits from French 
Canada The Russo-Greek Chureh has a mission m Alaska, dating 

~ See J Richter, A History of Protestant Mtsstons tn the Near East 
(1910) 
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from the time when it Russian territory, and various American 
societies are also represented The total number of Indians in 
British North America is 99,000, of whom about 27,000 are still 
liagT-n, and the rest arc about equally divided between the Protestant 
and Roman Catholic Missions (')) Central and bouth America — 
Protestant missions to Indians here have been very limited Von 
Wcltz did something in Dutch Guiana (c 1670), and the Moravians 
among the Arrawak Indians of Surinam (1738-1808) Since 1847 they | 
have worked on the Mosquito coast of Central America American 
Missions are at work m Mexico and adjacent countries In the West 
India Islands the negro population has been reached by most of the 
larger British societies The South American Missionary Society, 
founded by the ill-fated C iptain Allen (:.ardiner, has much extended 
its work rmong the Indians of the interior of what has been well 
called the Ncglccttd Continent' it has been specially successful 
among the \raucanians of Chile and the Paraguayan Chaco Their 
work among the Fuegians drew a waim tribute from Charles Darwin 
Several American missions are also at work The boeicty for the 
Projiagation of the GosjkI has an important mission in British 
(^uiana But there are numerous heathen tribes never yet reached 
The Roman Church, which is dominant throughout the continent, 
has been engaged in serious struggles with the anti religious tenden- 
cies of the Republican governments, and V Annte de I Lqltse makes no 
mention of missions among the Indians In fact the pope m 1897 
was obliged to send i severe rebuke to the clergy for their lack of con 
sistcncy and ze il Protestant societies have done much to bring the 
Bible to the knowledge of the nominally Roman Catholic jiopiilation 

Rfsuits of Missions 

The Christian Church bases its missionary enterprise upon 
the spirit, the example, and the (ommandment of its Founder, I 
ind regards the duty as just the same whether the results bt \ 


results If, however, we are to take statistical returns for what 
they are worth, it is estimated that the Christians in heathen 
lands gathered by Protestant missions probably amount to 
five millions, and a similar total may be ascribed to Roman 
Catholic missions, making ten millions in all Ihis, however, 

I includes adherents still under instruction for baptism, and their 
I children Ihe inner circle of communicant members is hirdly 
more than one-third of the total 

Missions are however a far greater thing after all than simple 
proselytism It would require many a volume to tell of what 
they have done for civilization, freedom, the exploration of 
unknown regions, the bringing to light of ancient literatures, 
the founding of the science of comparative religion, the broad- 
ening of the horizon of Christian thought in the homelands, 
and the bringing of distant peoples into the brotherhood of 
nations These are results that cannot be put into figures 
While It is true that very diverse opinions are held concerning 
missions, it is indisputable that the most favourable testimonies 
come from those who have really taken the most pains to 
examine and understand their work Ihe one discouraging 
feature, from the Christian point of view, is the backward- 
ness of Christendom in its great enterprise If the Chunhes 
did their foreign w^ork with the same energy which they throw 
into their home work, the results would be very different 

Ihe figiin 'i given below are tiken fiom a table compiled by 
Dr D L I eonard, and lefer only to Proteslant missions to noii- 
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laigc or small It appeals to common sense, saying in effect, 
“ If It be a fact that a Divine Person came into the world to 
bless mankind, all men ought to know it, and have a right to 
know It However much or (if you will) little a Buddhist or a 


Christian and non Protestant jicoples Ihe hgiues ire for 1907, 
and should be compared with those m thi Statistical Atlas 
This list gives a total of 69 Foreign Mission iry Societies, of which 
34 are Amcriciii, ig British, 10 German, and 6 other ‘^ocnties 
The statistics for these 69 societies miy be gioupcd as follows — 
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Moslem may need to know of Christ, he certainly has a claim to 
be told of Him 1 he responsibility, if there be any, of believing, 
rests with the individual told, the responsibility of telling him 
rests with the Christian Church ’’ On this view of the matter, 
results, however desirable, are no certain test of a mission doing 
its work A mission in Persia, with its handful of ( onverts, has, 
oi^j^is view, as much right to support and appreciation as a 
m^ion in southern India with its tens of thousands Again, 
on the hypothesis that Christianity is true, the statistics at a 
particular period are no test of success at all For in them 
the dead are not counted , and the converts who are already dead 
are— at least in respect of individual salvation — the surest of 


HI -PROIESIANJ MISSIONARY INCOME 
1895 ^2,724,194 1906 ^4,25(),029 

1900 1907 24i473,933‘ 

190S /3,932 377 

A world mi&sionaiy conbrcncc was held at hdinburgh in June 
1910, which aimed at making, on a sc'^le far more comprehensive 
than had been previously attempted, a thorough and scientific study 
of the problems invoh ed the relation of Christianity to the non 
Christian world For two years preceding the conference eight 
representative commissions investigated the following questions 

^ The Statistical Atlas {1910) puts it at ,^5 071,225, of which 
British and American societies each find about ;f2,ooo,ooo, and 
German societies ;^427,455 
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(r) Cairying the Go«ipcl to all the non Christian world, (2) the 
C hureh in the mission field, (3) education in relation to the Chris 
iiani/ation of national life, (4) the missionary message in relation 
to non Christian religions (5) the preparation of missionanes 
(0) the home base of missions (7) missions and governments 
(8) CO operation and the promotion of unity The reports on these 
subjects in eight volumes, together with a ninth volume giving the 
proceedings of the conference itself, and a statistical atlas, will for 
some time be the vade mecum of information on Christian missions, 
and preelude^ the need of any attempt at a bibliography here, an 
ittempt which would indeed be doomed to failure It may not, 
however, be out of place to call attention in addition to literature 
already cited, to a few recent books, chiefly manuals, m several of 
w hich full lists of missionary books are given ^ 

E M Bliss, The Missionary Enterprise (1908), P Stock, A Short 
Handbook of Missions {1904) H H Montgonury, hoteign Missions 
(1904) T Moscrop, The Kingdom Without Frontiers (1910) W f 
Whitley, Missionary Achievement (1908) S L Guhek, 1 he Growth of 
the Kingdom of God (1897), B Lucas, 1 he hmpire of Christ, a study 
of thi mi sionary enterprise 111 the light of modern religious thought 
(1907) R H Malden, Foreign Missions, i study of some j)rineiples 
and methods (1910) G Smith, Short History of Christian Missions 
(1897) G Warneek, Outline of a History of Protestant Missions 
{1901 , new German cd , 1910) See also J S Utnms, Centennial Sur 
i ey of Foreign Missions (1902), Christian Missions and Social Progress 
(3 vols , 1897) G Waineek, Modern Missions and Culture (1882), 
L Stock, History of the Church Missionary Society (3 vols , 1899) 

J B Myers, Centenary Volume of the Baptist Missionary Society 
(1892) K Lovett, History of the London Missionary Society {2 vols , 
1899) J Lowe, Medical Missions, 1 heir Place and Power A 
somewhat overlooked side of missions, viz the attempt to estimate 
the contribution of great races to the fullness of the Church of God, * 
IS piesented m Mankind and the Church, edited by Bishop H H 
Montgomery (1907) I he Encyclopaedia of Missions (2nd cd , 1904) 
edited by Bliss, Dwight and 1 upper The Blue Book of Missions by 
H O Dwight (1907) and the already mentioned Statistical Atlas 
of Missions (1910) by H P Beach, are all of the highest value 
l^or Roman Catholic Missions see Mtssiones Catholicae cura S Congre- 
gatwnis de Propaganda Fide descriptae (Romac ex lypogriphia 
polyglotta S C de Prop Fid [official biennial publication]) Louvet, 
Les Missions Cathohques an xix‘ sihle (Lyon, Bureau des Missions 
Catholiqucs 14 Kuc de la Chants, 1900) Piolet, Les Missions 
Cathohques frangatses au xix^ Slide (6 vols , Pans, A Colin 5 Rue 
des Mezi^res) II A Kroso Katholische Missionsstatistik , 

K Streit, Kathohschen Misswnsatlas (1908) 

(L St, H 1 A V J G) 

MISSISSIPPI, a South Central state of the United States, 
situated between 35° N lat and 31° N lat , with its S E part 
extending to the Gulf of Mexico, the extreme southern point 
being in 30® 13' N lat near the mouth of the Pearl River 
On the E the line is mostly regular, its extreme F point being 
it 88® 7' W long, m the NE corner of the state, the W 

boundary has its extreme W point at 91® 41' W long in the 

S W cornel of the state Mississippi is bounded N by 

Tennessee, E by Alabama, S by the Gulf of Mexico and 
Louisiana, W by Louisiana, from which it is separated by the 
Pearl River and by the Mississippi, and by Arkansas, from 
which also it is separated by the Mississippi The total arex 
IS 46,863 sq m , of which 303 sq m are water surface 

Physical I catures — Mississiupi lies for the most part 111 the Missis 
sippi embayment of the Gulf (Coastal Plain \ feature of its surface 
is a strip of bottom land between the Mississippi and Yazoo rivers, 
known as the Yazoo Delta, it extends fiom north to south about 
17s m , and has an average width of more than 60 m , and covers 
an area of about 7000 sq m With the exception of a few flat ridges 
running from north to south, it is so low that it requires, to protect 
it from overflows, an unbroken line of levees averaging 15 ft in 
height these were built and are maintained by the state in part 
from a special tax on the land and in j^art from the sale of swamp 
lands of the United States (under an act of 1850) Along the eastern 
border of thn dilta nul southward of it along the Mississippi itsDf, 
extendi* a belt of hills or bluffs (sometimes called ' cane hills), 
which is cut by deep ravines and, though very narrow in the north, 
has in the south an average width of about 10 m hast of the bdt 
are level or gently rolling prairies, and along the Gulf Coast is a low, 
marshy tract The highest elevations, from 800 to 1000 ft above 
the sea, art on the Pontotoc ridge in Tippah and Union counties , 
and from this ndge there is an almost imprrctplible slopt south and 
west from the Appalachian Mountain system Along the margins 
of valleys there arc hills rising from 30 to 120 ft , but farther back 
from the watercourses the difftrcncts of tlevation are much less 
I he coast line, about 85 m long, is bordered by a beach of white 
sand, and broken by several small and shallow indentations, among 
which arc St Louis, Biloxi, Pascagoula and Point aux Chenes bays, 
separated from it by the shallows and practically unnavigaole 
Mississippi Sound is a chain of low, long and narrow sand isl inds, 
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[ the largest of which are Petit Bois, Horn, Ship and Cat The prin- 
cipal rivers arc the Mississippi on the western border, ana its 
tributaries, the Yazoo and the Big Black, the Pearl and Pascagoul i 
which dram much of the southern portion of the slate and flow into 
the Gulf, and the lombigbee, which drains most of the north eastern 
portion q he Pontotoe ndge separates the drainage system of the 
Mississippi from that of the 1 ombigbee , extending from the north- 
eastern part of the state southward, this ndge divides in Choctaw 
county, the eastern branch separating the drainage basin in the 
Paseagoula from that of tht Pearl, and the western branch separa- 
ting the drainage basin of the Pearl from that of the Big Black and 
the Mississippi The Delta is drained chiefly by the Yazoo A 
small area in the north eastern eorm r of the state is drained north- 
w ird by the Tennessee and the Hatchie Lach of the larger rivers 
IS fed by smaller streams their fall is usually gentle and quite 
uniform I he valleys vary in width from a few hundred yards 
to several miles In the east of the state much of the valley of each 
of the I irgcr streams is several feet above the stream's present high- 
watcr mark and forms the “ hommoek or second bottom " lands 
Most of the rivers flowing into the Gulf are obstructed by sand bars 
and navigable only during high water from January to April Oxbow 
lakes and bayous are common only in the Delta 

Geology ~ Ihc older formations are nearly all overlaid by deposits 
of the Ouateinaiy period, which will be described last In the 
extreme north cast arc found the oldest rocks in the state- lowei 
Devonian (the New Scotlmd beds of New Yoik) and, not so old, 
an extension of the I ower Carboniferous vn Inch underlies the Warrior 
coalfields of Alabam 1 and which consists of cherts, limt stones, 
sandstones and shales with a depth of 800 to 900 ft The strata 
here show some traces of the upheaval which foimcd the Xjipalachian 
Mountain chain Whin this chain formed the Atlantic mountiin- 
bordcr of the continent excepting this north eastern corner, Missis- 
sippi had not ( mcrgi d from the waters of the ancunt Gulf of Mexico 
As the shore line of the (tuH slowly receded southward and west 
ward, the sediment at its bottom gradually came to the surface, and 
constituted the Cretaceous and lertiary formations Wherever 
stratification is observed m these formations in Mississippi, it shows 
a dip west ar d south of 20 or 30 ft to the mile 

The Creticcous region includes, with the exccjition of the Lower 
( irbonifcrons, all that part of the state eastward of a line cutting 
the Tennessee boundary m 88*^ 50' W long , and drawn southv\drcl 
and eastward near Ripley, Pontotoc, and Starkville, crossing into 
Vlahama m latitude 32^43 There are four formations of Greta 
ccous strata in Mississippi, defined by lines having the same general 
direction as the one just described The oldest, bordering the Lower 
Caibonifcrous, is the Tuscaloosa formation of clays and sands 
arranged as follows dark cl lys, thin lignite scams, lignilic clays, 
sands ind chert, and light clays this formation is 5-15 m wide and 
reaches from about 33^ 30' on the Alabama boundary north to the 
lenncsscc boundary It is alxiut 270 ft thick Tuscaloosa clays 
are used in the manufacture of pottery Overlying the Tuscaloosa 
are the hutaw sands, charxetenzed by sandy laminated clays, and 
yellow, orange red and blue sinds, containing lignite and fossil 
resin The Futaw formation is a strip about 3 to 12 m wide with a 
maximum depth of 300 ft Westwaid to Houston and southward 
to about 32^^ 48' on the Alabama boundary and occupying a much 
larger area than the othi r Cretaceous formations, is the Selma chalk 
called Rotten Limestone " by Hilgard it is made up of a m«atenal 
of great uniformity,— a soft chalky rock, w hitc or pale blue, composed 
chiefly of hnacioiis clay and white carbonate of lime in minute 
crystals Borings show that the thickness of this group vanes from 
330 ft m the north to about looo ft at Stirkvillc Fossils are 
abundant, and forty species are recorded I he latest Cretaceous 
IS the Ripley formation, which lies v\cst of the northern part of the 
last named, and, about Scoobi, in i small slnp, the most southerly 
of the C retaceous — it is composed of coarse sandstones, hard crystal 
line white limestones, clays, sands jihosphalic greensands, and dark 
coloured micaceous, glauconitic marls its greatest thickness is about 
280 ft Its marine fossils arc admirably preserved, and one hundred 
and eight species have been described 

Deposits of the Tertiary period form the basis of more than half 
the state, extending from the border of the Cretaceous westward 
nearly to the Yazoo Delta and the Mississippi Bottom, and south 
ward to within a few miles of the Gulf coast Seven formations 
(or groups) of the Tertiary strata have been distinguished m Missis 
sippi The oldest is the Midway limestone and clays in a narrow 
strip whose wistem limit is ne irly jiarilkl to the western boundary 
of the Selma chalk it includes the Clayton formation, characterized 
by the hard blue Tumlella limestone (so named from the fremient 
fossil {lurriteUa mortoni) ind Porters Creek (previously cillcd filat 
woods) clay, which is grey, weathering white and is occasionally over 
lain by grey fossihfcrous sandstone The Wilcox formation (called 
Lignitic by Hilgard, and named by Saflord the Lagrange group) lus 
to the west of the 1 1st, and its western limit is from about 32° 12' on 
the Alabama boundary about due north-west, in its north western 
most part it is on the western edge of the Tertiary in this state 
Its minimum depth is 850 ft It is marked by grey clays and sands, 
lignitic fossihferous clavs, beds of lignite or brown coal, sometimes 
8 ft in thickness, and brownish clays The siliceous Claiborne 
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(or Tailahatta Buhrstone) formation lies south-westward from tire 
last named m a strip 10-30 m wide, whose south- csas tern extrem- 
ity m the intersection of the 32nd mendian with the Alabama 
boundary, is charac tended by beds of aluminous grey and white 
sandstouL, alummous and siliceous clay-stone, quartzitic sandstone, 
and grcui sand and marJs Ihe calcareous Claiborne or Claiborne- 
Lisbon formation-group lies south of the last, in a wedge-like strip 
with the apex on the Alabama boundaiy, it is a senes of clays anti 
sands, nehly fossiliferous. Iht Jackson formation south west ot 
the Lisbon beds, is made up chiefly of grey calcareous clay majls, 
bluLsh hgnitic clays, green sand and grc> sdiceous sands Basilo 
saurus (or Zeuglodon) bones arc founrl only in the Jackstin marls, 
and other marine fossils are abundant 1 he minimum thickness of 
the formation is 240 ft Ihe Vicksburg formation lies next in order 
south west, in a narrow strip of fairl> regular width which alone 
of the Tertiary formations runs as far west as the Mississippi River 
it is probably nowhere more than no ft deej) It is cluiiactenzesi 
by semi-crystalhne limestones and blue and wlnte sandy marls 
Marine fossils are very abunduit in the marl The Grand Gulf 
group, of formations of difhrent ages, consisting of sands, sandstones 
and clays, and showing a few fossil plants, but no marine fossils, 
extends southward from the last to within a few miks ot the coast, 
and IS 750-800 ft deep 

Ihe older formation of the ^)uaterniry period is the Lafayette 
(also called Oringc sand or stratifiecf drift'), which imme 
diatcly overlies all the Cretaceous groups except the praiius of the 
Stliiia chalk, and all the Tcitiary except the Porters Cicck and 
Vicksburg formationb and parts of the Jackson Its depth vanes 
from a few feet to over 200 ft (in the southern part of the state), 
and it forms the body of most of the hills in the state Its materials 
are pebbles, clays and sands of various colours from white to deep 
red, tinged with peroxide of non, winch sometimes cements the 
pebbles end sands into compact rocks The shapes of these ferrugm 
ous sandstones arc very fantastic —tube s, liollow spheres, plates, dc , 
being common The name stratified diift has been used to mdieatc 
its connexion with tlie northoin drift Ihe fossils are few and in 
some cases probably derived from the underlying formations 
Well worn pebbles of amorphous quartz (agate, chalcedon}' jasper, 
&c ) are found m the striUfied diift along the western side of tin 
iertiary region of the state, and from Columbus northvsaiel The 
second Quaternary formation is the Poit Hudson, occurring within 
20 m of the Gulf coast, and, with alluvium, m the Y i/oo Delfi 
llcsavy clays, grivd and sands, eontaming cypress stumps, diift 
wood and mastodon bones, are characteristic Ihe loess or bliilf 
formation lies along the bluffs bordering the Bottom nearly eon 
tmuously tluuugh the state Its fine grained unstratified silt 
contains the icmains of many terrestrial animals, including fifteen 
mammals 

tauna -Among the more common species of game are sejuirrels, 
opossums, musk nts, labbits, laccKuis, wild tuikeys, partiidges 
(quail, or Bob White), goesc, and ducks, deer, black bears, grey (or 
timber) wolves, black wolves and wild eats (lynx), once common, 
have become rare Alligators inhabit the southern river bottoms, 
and there are some rattlesnakes on the uplands Among a great 
variety of song birds the mocking bird is prominent, the parakeet 
IS found in tlie southern j>art of the state Buffalo fish, paddlc-fish, 
catfish, drum, crappie, black bass, rock bass, German carp, sturgeon, 
pike, perch, eels, suekeis and shnmp inhabit the waters of the 
Mississippi and its tributaries, anci oysters, shnmp, trout, Spanish 
mackerel, channel bass, black bass, shcepsbead, mullet, croakers, 
pompano, pinhsh, bluetish, flounders, crabs and terrapin are obtained 
from the Mississippi bound and Uie rivers flowing into it 

Flora — OrigmaUy Mississippi was almost entirely covered with 
a growth of forest trees of large size, mostly deciduous and in 1900 
about seven tenths of its area was still classed as timber land 
Ihe north central part of the statt , known as the flat woods," is 
level and heavily forested There are more than 120 species of 
trees in the state, of oak alone The most valuable species for 
lumber are the long-leaf pine which is predominant in the low 
southern third of the stitc, sometimes called the ' cow country * , 
the short-leaf pine, found farther north, the white oak, quite widely 
distributed, cotton wood and red guc^ found chiefly on the rich 
alluvial lands, and the cypress, foun^ gbiefly m the maishes of 
the Delta The beautiful live oaks magnolias grow only 

in the south of the state, the holly in the lowlands, and the finest 
Species of pecan, m the Delta The sassafras, persimmon, wild 
cherry and Chickasaw plum are found in all parts of the state 
The grape, Ogeechee lime {\yssa capttata) and |>awpaw arc also 
native fruits. Among indigenous shrubs and vines are the black- 
berry, dewberry, strawberry, vdlow jasmine, mistletoe and poison- 
oak , and among ratdieinal herbs are horehound, ginger and pepper- 
mint Here, too, grows Spamsh moss, used by upholsterers 

Climate — Ihe southern latitude, the low elevation and the prox- 
imity to the Gulf of Mexico produce in southern Mississippi a rather 
mild and equable climate, but to the northward the extremes increase 
1 he normal annual temperature for the state is 64® F on the coast 
it IS 67® F , and on the nortliern liorder it is 61® F During a period 
of twenty years, from January 1887 to December 1906. extremes of 
temperature at Biloxi, on tlie coast, ranged from 1° F to loo® F 
during nearly the same penod at Pontotoc, m the north eastern part 


of the state, they ranged from — ri® F to lo;)® F The greatest 
extremes recorded were — 15® F at Aberdeen, Monroe county, on 
the 13th of hebruary 1899, and 107® F at several places m July 
and August of different years January is the coldest month, and 
July is the warmest During the winter Uie normal tempera tuie 
decreases quite stea^lily from south to nortli thus the mean tempera 
turt. m January at Biloxi is 51® F , at Meridian, m the east central 
part, it IS 46® F , and it Pontotoc it is 43® F But during tlie 
summer, temperatures are atfected as much by altitude as by lati 
tude, and the coast is cooled at night by breezes from the Gulf Ihe 
July mean is 82^ F at several places in the southern part of the state 
and at Yazoo city, in the west central part it is 83® F The normal 
annual precipitation for Mississippi is about 51 in for the southtrn 
half, 51 , and for the northern half, 49 m An aveiage of 4 in 

of snow falls m the northern half, but south of Natchez snow is 
seldom seen Nearly one third of the ram falls in January, February 
and March J uly, also, is one of the wet months Ihe driest season 
is in September and October I hi prevailing winds are from the 
south cast but the rain-bear mg winds are chiefly from the south 
west, and the high winds from the west and north west 

Soils -Ihe most fertile soil is the alluvuim of the Delta, 
deposited during the overflows of the Mississippi Others that are 
exceedingly productive ire the black ( aleareous loam of the i)rairies, 
the calcareous silt of the bluff belt along the eastern border of the 
Delta, and the brown loam of the table land m the central part of 
the state Of mftrior quality are the ydlow loam of the hills m 
the north-east and the sandy loam in the pine belt of the south 
Throughout the southern portion santl is a large ingredient, and to 
the northward there is more or less lime 

Agriculture — Mississippi is devoted lirgely to the cultivation of 
cotton Of the total land irca of the statt , 18,240,7^0 acres (oi 3 %) 
wire, in 1900, included in farms, and the improved farm land in 
creisod from 4 209,146 acres m 1870 to 7,594,428 acres (41 6 % of 
all farm land) m 1900 \fter the abolition of slavery, farms greatly 
decreased in size and inercascfl in number the number grew from 
08,023 in 1870 to 220,803 m 1900, the iverage size ft 11 fiom ^Og 7 
acres 111 i860 to 82 6 acres in 1900 Of the total numbt r of farms m 
1900 81,412 were worketl by owneis or part owners (00,585 bv 
whites and 20,827 negioes) 70,099 were worked by cash tenants 
(t3»505 by whites and 57 194 by negroes) and 67,153 were worked 
by share tenants (16,748 by whites and 50,405 by negroes) 

Ihc acreage of cotton mereased from 2,106,215 acres in 1879 to 

3.220.000 in 1907, the yield mereased from 930,111 bales in 1879 to 
1,468,177 bales in 1907 Colton is giown in every county of the 
stile but the large 5 it Ids are in the Delta (Bolivar, Coaohma, Wash- 
ington, Ya/oo and Leflore counties) the greitest cotton producing 
region of the world, and in Monroe, Lowndes and Noxubee counties 
on the Alabanui border The acre ige of Indian corn in 1907 w is 

2.500.000 acies and the crop 42 500 000 bushels The production of 
other cereals decreased during the latter half of the 19th century 
oats, from 1,959,620 bushels in 1879 to i,6ii 000 bushtls m 1907 
wheat, from 587,925 bushels in 1S59 to 22 000 in 1907 r>e from 
39,474 bushels in 1859 to 963 bushf Is m 1899 afttr which year thr 
crop has been negligible and ricc fiom 2 719,856 !h in 1849 to about 

1.080.000 tb m 1907 Ihe largest Indian corn producing districts 
are neaily the same as those which produce the most cotton oats 
and wheat are grown chiefly in the north eastein quarter of the 
state, and rice m the south western quarter 

Between 1850 and 1907 dairy cows increased from 214,231 to 
330,000, other neat cattle fiom 519,739 to 589 000 sheep decreased 
from 304,929 to 181,000 swmc decreased fromi, 582, 734 to 1,316,000, 
horses increased from 115,460 to 260,000, and mules fiom 54,547 to 

279.000 

Sugar canc is grown principally in the southern part of the state 
but sorghum-cane is grown to some extent in nearly every county 
Sweet potatoes, white potatoes and onions also are important 
crops The greatest relative advance between i8Rg and 1899 m 
any branch of agncultiire was made m the growth of market garden 
product and small fruits, for old pine lands, formerly considered 
useless, had been found valuable for the purpose The number of 
orchard trees increased nearly too % within the same decade At 
Crystal Springs tomatoes were first successfully grown for the market 
(1874-1876) Orchard trees and grape vines ire widely distributcM 
throughout the state but with the exception of pcaclics their yield 
IS greater in the northern portion 

Lumber — Mississippi ranks high among the southern states m the 
production of lumber Its timber land m 1900 was estimated at 
32,300 sq m From the extreme south most of the merchantable 
timber had been cut, but immediately north of this there were still 
vast quantities of valuable long leaf pine, in the marshes of the 
Delta was much cypress, the cotton- wood was nearly exhausted, 
and the gum was being used as a substitute for it, and on the rich 
upland soil were oak and red gum, also cotton wood, hickory and 
maple The lumber and limber product increased in value from 
$1,920,335 in 1880 to $24,035,539 m 1905 Pine stumps and waste 
limbs are utilized, notably at Hattiesburg, for the manufacture of 
charcoal, tar, creosote, turpentine, &c 

Fisheries — Fishing is a minor industry, confined for the most part 
to the Mississippi Sound and neighbouring waters and to the Missis 
sippi and Yazoo rivers The most valuable branch is the oyster 





t l<r^ -<^^-3a^J r'^„«:iT r KmS 






^ JrcA' l\Vf fNA.' 

rovj, =^^Ark^butU'^otdw4tfr^wi- •.‘^‘J>''*''^M 


oPf) " ^ 


Pine C It/ 


^V'uHa :T roiTm^ Hickory /I pum^'J/ } ^ \ ] aTJodnfevllJd XpiacJU 





<f 2,y^r^^ 


-SV'^XU 


Montic^llo S ^ 

■-*^'*“-»w Me ' 


j ■*“'"“ 'j^4Vi ^¥ ;-• ...Mf *(’•£:s^}^^ ti vfyV^mf'%Ly ,1 >.n.4 

A . ^.^/:i^i4KV-‘K^ VR^TTViiAj't •<^V‘llPr^w/;^ Holcomb A M ‘ iA.-K-r Q o..^ •i/ V>l9ntp«‘^' fcjy / 


V^i,WrdyM*ar.?l m 
w<i'W..r K^J Wa *. 


!:/i ' ° Hynlp^ay ^ j ^ kYV p'^ H iP|^ ' f \ ' 


A, <. 






C/J </ 

f \ ) 


^ ^1 l^i-^rAwf^d 7^4 CafolUo^ 

iV'tr^!? K ^J/ 


‘ \ r 7to\®5^/ AC^iV ■ GiodnJ,/^'. Ar^l'l.t»4u^#4<p4 

Vx { r'TH'SkJ \tC /J /&V X-^Y,z„,r.rity '■W/. i!; i_^..~\-py«yi.\^ isiX 


yfe V A'foH Li-iiWu?CT 


^®l?hiladdphia ® X 


K FaM 'P 


, k‘4^ 


f-5 fy ('T'Avm A.y A't'vA^ ^\M:.^«/p;4, • Airrf\\ \ L '^-'^u'*t*'^ 


iMA 


iVngsi^oiH ^ 




fTl/i '£n^ 'rr^ ■ 




-l- / / • 

^ ' ^Sh \ T' 

, BMx^on^^pL--/ ; \\..® I 




[ \f/ ’^iSerpvJc y g- 

( N/7rTT*^’i”'**h / f , 

1 I M' A '? P At r iV c>Va r^Jk / E f) 

O ‘//j \*")4.®7L V7/lWliM3lfouitVan » 1 

fA 4\.. W" ('h’l \ C4rmkh(iel» 1 


'? a ’rifV wirjIkAcI \ 

^ f a/ ^ FaVette?;;/' '"'»‘o« ^ ^,! ^ ‘ , 




xcm 


~ '"'"'Ife^'sS?'^^?"' N ''>'f nT” 

C / B,.lokh'a. 

k-'VlKl (f \ f Mcbaflrr 


^'V^tvw- i ■ ■ 

-r \\ 


^SmiJcrwII^ 


L^i(tiss\ 'C^?--^on.'?ihNj/ 0 


\ f Me ^j/lcr MoiiUcello^ 3‘‘7ti"tS)\' "'7^''*'"^''' i ''V / f (i V-^ i u< 


A!!>mi 


Kx 


I si. Stephens®^ 

)\AA 

1^/ 

[ v^mcf Ar\efid '\ L 


/Ik" 

V--' / I Y I i pkkw.TS-iSk^ J r'VV vfefe '/ t 

i /^Centerville/ j \ Ng / / fctwiiwl ^^^“’'^'i°t>exter \\ ^ ^ ^ IW ^ ' | /V” 


fmr/oTfe-.jsrti 

MISSISSIPPI 

Scale, 1 : 2 , 200,000 
KngliKh Miles 

0 lo 20 -^o 40 50 60 

1 1 1 1 1 h 1 

County Seats ® 

County Boundaries t % 

fiailmaya - 

A Longitude West qi\tf Greenwich 


Yr‘TYr'7 1 / / i/;"“YrY .''‘Y^/ 






PcrllnrlonJ^AmloTr ^ S>h„^?>' ^ CT \ I ' 

W ijLiiiwll--*---— ililil-— -— J 2 S^ 


J MX r/U .ilk^r ti 




MISSISSIPPI 


fishery on the reefs m the Sound, much developed since 1880 Ihe 
shrimp fishery, too, grew during tlic same period About 40 % of the 
total catch of the state is made by the inhabitants of Harrison 
county on the Gulf of Mexico 

MmeraU — Ihe mineral wealth of the state is limited Clays and 
mineral waters are, however, widely distributed Large quantities 
of mineral water, sulphur, ch^ybeate and lithia, bottled at Meridian, 
Raymond and elsewhere, are sold annually Ihc state contains 
deposits of iron, gypsum, marl, phosphdte lignite, ochre, glass sand, 
tnpoli, fulkrS earth, limestones and sandstones and there are small 
gas flows in the Yazoo Delta 

Manufactures — The lack of mineral resources, especially of coal 
and iron, of a good harbour (until the im]iro\ement of Gulf|X)rt), 
anel of an adequate supply ot labour has discour iged most kinds of 
manufacturing Ihc value of all the total factory product was 
$57,451,445 in 1905, when a little more than three fourths was 
represented by lumber and timber products, cotton seed oil and 
cake, and cotton goods Ihe Iciding manufacturing centres arc 
Meridian Vicksburg J ickson, Natchez and Biloxi 

Iransport — Along the entire western border of the state the 
Mississippi River is navigable for liver steamboats On the south 
era border, the Mississippi Sound affords safe navigation for sniill 
coasting vessels and from C^ulfport (i ^ m W S W of liiloxi) to Ship 
Island, which has one of the best harbours on the entne (xulf Cx)ast 
the Gulf & Ship Island Railroad Company with the co operation 
of the United States (xoveriiment in 1901 began to dredge a channel 
500 ft wide and 19 ft at mean low water and to construct an anchor 
age basin (completed in igoii) at Gulfport \ m long and J ni wide 
and 19 ft deep In June 1908 the m iximiim low watei draft of 
the channel and the basin was iq ft The Gulfport project reduced 
freight rates between Giilfpoit and the Atlantic seaboard cities and 
promoted the trade of Gulfport, which is the poit ol entry loi the 
Pearl River customs district Its imports for 1909 were valued 
at $82 028 and its exports at $8 581 471 The \ azoo lallahatchic, 
Yalobusha Sunflower Big Pdack Pascagoula ind Pe irl rivers aie 
ilso navigable to a limited extent The first railwa> in Mississippi 
was completed from Vicksburg to Chilton in 1840, but the stat( 
had suifered severely from the panic of 1857, and in 1850 it h id only 
75 m of railway This wa^* incieascd to 8^2 m by 1800 The 
Civil War then interfered, and in 1880 the mikagewas only 1127 m 
During the next decide it wis a little moie than doubled and it 
the close ol 1908 it was 391O 85 m The piincipal lines arc the 
Illinois Cential the \azoo & Mississippi Valley the Southcin the 
Mobile & Ohio the New Orleans dc North eastern, the Kansas Citv 
Memphis 6 c Birminghim the Mobile Jackson <1 Kansas City the 
\lab ima 6 c Vicksburg and the Coilf 6 c Miip Island 

Population — Ihe population inn eased from 1,131,597 m 
t88o ^ to 1,289,600 m 1890, or 14% within the decade, and by 
1900 It haci grown to 1,351,270 (cjg 48 % native-born), a fuithtr 
advance of 203% Ihe density of population m 1900 was 
335 per sq ni , 641,200, or 41 3%, were whites, 907^630, 
585%, were negroes, 2203 were Indians, and 237 were 
Chinese, in eight counties of the Delta the ratio of negroes 
to whites was almost 7 to i The Indians are descendants 
of the Choctaw tribe, they are all subject to taxation, and most 
of them live in the east e entral part of the state The prine ipal 
religious denominations are the Baptist (37 r 318 in 1906) and 
the Methodist (212,103 in 1906) The cities and towns ha\ing a 
population in 1900 of 4000 or more were Vicksburg, Meridian, 
Natchez, Jackson, Greenville, Columbus, Biloxi, Yizoo ( ity, 
Me Comb and Hattiesburg 

Government — The chief special object of the present constitu- 
tion, adopted on the ist of November 1890, was to preserve 
m a legal manner the supremacy of the whites over the ignorant 
negro majority In addition to the ordinary suffrage qualifi- 
cations of age, sex, and residene e, the voter must have paid 
all taxes due from him for the two years immediately preceding 
the election, and he must be able to read any section of the 
constitution or “be able to understand the same when read 
to him, or give a reasonable interpretation thereof ” The 
former provision, strengthened bv a poll-tax for school purposes 
issessed on adult males, affects both white and blac ks , the latter, 
owing to the discretion vested in the election officers, affects 
(m practice) mainly the blacks The chief executive officials are 
the governor, lieutenant-governor, secretary of state, treasurer, 
auditor, attorney -general, and superintendent of education 
All are chosen for terms of four years, and the governor, 
treasurer, and auditor are ineligible for immediate re-election 

^ The population at each of the preceding censuses was 8850 in 
1800, 40352 in 1810, 75448 m 1820, 136621 in 1830, 375.651 in 
1840, 606,526 m 1850, 791,305 in i860, and 827 922 in 1870 
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The method of election is peculiar, being based in part upon 
the national presidential model Fach county or legislative 
district casts as many electoral votes as it has members in Uie 
state house of representatives, and a majority of both the 
electoral and the popular vote is required If no one has 
such a majority, the house of representatives chooses one of 
the two who have received the highest number of popular votes, 
but this IS reallv a provision never executed, as the Deniocratu 
nominees are always elected without any serious opposition 
The governor is empowered to call extraordinary sessions of the 
legislature, to grant pardons and reprieves, and to exercise i 
power of veto which extends to items in appropriation bills, a 
two-thirds majority of the legislature is necessary to pass a bill 
over his veto His appointing power is not very extensive, as 
nearly all officials, except judges, are elected by popular vote 

The legislature consists of a senate and a house of represen- 
tatives chosen every four }ears It meets in regular session 
quadrennially, in special sessions in the middle of the interval to 
pass the appropriation and revenue bills, and in extraordinary 
session whenever the go\Lrnor ees fit to call it Revenue mea- 
sures may originate in either house, but a three-fifths vote in 
each is neccss ir) to their enactment Ihe constitution goes into 
minute detail in prohibiting local, private and special legislation 

The judiciary consists of a supreme court of three judges, 
thirteen (i<^o8) eireiiit courts seven (1908) chancery courts, 
county courts and justice of the peace courts Under the con- 
stitution of 1890 the governor, with the consent of the senate, 
ippoints supreme court judges for a term of nine years, and 
eirrnit and chancery judges for four years The local judicial 
authorities are the county board of supervisors of five members 
anel the justu es of the pcai e 

Ihe other county officials ire the sheriff, coroner, treasurer, 
assessor, surve>or and superintendent of education The 
superintendent is chosen by the state board of education except 
in those counties (now all or nearly all) in which the legislature 
has made the office elective The courts have interpreted this 
to mean that the manner of selection need not be uniform (fFyw« 
v State, 67 Miss 312), a rule which would possibly apply to 
other local offices Ihe intent on seemed to be to permit the 
ippomtinent of officials in counties and districts where there was 
iny likelihood of negro supreme > 

Mississippi has taken a le iding part in the movement to bring 
about the removal of the common law ilisabililies of married women 
the first statute for that purpose having been passed ui 1839 Under 
the present constitution the^ art luily emancipated from all dis 
ability on account of covciiure and iit pi iccd on an equality with 
thtir husbands in acquiring and disposing ot property and in making 
contracts relative thereto A divoice may bt granted only to one 
who has h\ cd for at least one ye ir in the state among the recognized 
causes for divorce are desertion foi two years cruelty insanity or 
physical mcapaeitv at lime of marriage habitual drunkenness or 
excessive use of opium or other drugs and the conviction of either 
party of felony Ihe homestead of a houst holder (with a family) 
who occupies it may be held exempt from sale for the collection of 
debts other than those for pureh isc inonc y taxes or improvements 
or for the s itisfaction of a judgment upon a forfeited recognizance 
or bail bond but i homestead so exempted is limited to $3000 111 
V ilue ind to i6o acres of land A consideiable amount of personal 
property including fuimture a small library provisions tools agri- 
cultural implements livestock and the proceeds of a life insurance 
policy IS also exempt from seizun for the satisf iction of debts Since 
1909 the sale of intoxicating liquors has been prohibited by statute 

Penal and Charttahh Institutions — llie penitentiary at Jackson 
was established under an Act of 1836, was erected in 1838 1839, 
was opened in 1840 was burned by the kederals m 1863, and was 
rebuilt in 1806-18O7 The board of control is conqxised of the 
governor attornc} geneial and the three railroad commissioners 
The convict lease system was abolished by the constitution of 1890 
(the provision to take effect on the 31st of December 1894) and state 
farms were purchased in Rankin, Hinds and Holmes counties As 
these were insufficient to give employment to all the prisoners some 
were put to work on \azoo Delta plantations on partnership con 
tracts Under an act of 1900 however 13 889 acres of land were 
purchased m Sunflower county , and there and at Ichula Holmes 
county and at Oakley, Hinds county the negro convicts — the white 
convicts are on the Rankin county farm — are kept on several large 
plantations, with saw xmlls, cotton gms &c Under a law of 1906 
these farm penitentiaries are controlled by a board of three trustees, 
elected by the people, the> are managed by a superintendent. 
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appointed once every four years by the governor The charitable 
institutions of the st ite ire supe* vi'^cd bv scpaiate boaids ot trustees 
appointed by the governor Ihc state insane hospital opened at 
Jackson in 1856 (act of 1848) in time became overcrowded and 
the East Mississippi ins me hospital was opened 2 m west of 
Meridian m 1885 (act of 1882) the state institution for the 
education of the deaf and dumb (18^4) and thi state institution 
for the blind fi8j8) aic at jackson State aid is given to the 
hospitals at Vicksbu»*g and Natchez 

Education — Educational interests were almost entirely neglected 
during the colonial and ttrntonal peruids I he hrst school estab 
lished in the state was Jelfeison College now Jelferson Military 
College near Natchez Adams county ineorpoialed in 1802 
Charters were granted to schools m Cl iiborne Wilkinson and Amite 
counties m 1809*^1813 and to Port Gibson Ac idem v md Mississippi 
College at CUnlon 1111820 Ihc public school system cstabbshed 
in 1840 never was universal bt cause of speci il legislation foi various 
counties, public education was retarded during the Civil W ir and 
the Reconstruction period (when immense sums appropriated foi 
schools were grossly mismanaged) but conditions gradually improved 
liter 1875, especially tlirough the coneenti ation of schools fht 
sessions are still too short teachers are pootly paid and attendance 
IS voluntary The long lack of noimal triming fur white tcaehcis 
(from 1870 to 1904 there was a normal school for negroes at Holly 
Spnngs) lasted until 1890 when i teachers training course was 
introduced into the curriculum of the state university There 
are separate schools for wlutes and blacks and the equipmt nt and 
service are approxim itcly equal although the whites pay about 
nine tenths of the school taxes The schools arc sub)ect to the 
supervision of a state superintendent ot public e<lucation and of a 
board of education composed of the superintendent the secretaiy 
of state, and the attorney general and within each county to a 
county superintendent Ihe schools are suppoittd by a poll-tix 
by general appropriations by loc il levies, and by the Chickasaw 
school fund An act of Congress ot the 3rd of March 1803 reserved 
from sale section sixteen of the public lands m each township for 
educational purposes When the Chiekasaws ceded tlicii lauds to 
the national governmeril, m 1830 and in 1832 the state made a claim 
to the sixteenth section and hnally in 1850 received 174 550 acres 
—one thirtv-sixth of the total cession of b 283 804 acies The 
revenue denvod from the sales and leases of this land constitutes 
an endowment fund upon which the state as trustee pays 0 % 
interest It is used tor the suppoit of the schools m lh( old 
Chickasaw territory in the northern part of the state 

Among the institutions for higher education are the univorsitv 
ot Mississippi (chaptered 1844, opened 1848) at Oxford, which was 
opened to women in 1882, the Agricultural and Mechanical College 
(opened 1880) at AgncuUunl College near Stark viUe Oktibbeha 
county, the Industrial Institute and College for C^irls (opened 1885) 
at Cxilumbiis, ami the Alcorn Agricultural and Mechanical College 
for negroes (1871, reorganized m 1878), at Westside In 1819 
Congress granted thiity six sections of public land for th^ establish 
ment of a university 1ms land was sold m 18^^ foi $277 332 52 
but the entire sum was lost in the failure of the Planters Hank m 
1840 In 1880 the state assumed liability for th( full amount phis 
interest and this Ixilance $54 \ oOi 2 ^ now constitutes an endow 
ment fund U|X)n which tlie state pays 6 % interest Congress 
granted another township (thirty six sections) for the univeisity 
in 1892 and its income is supplemented by legislative apjuopna- 
tions tor current expenses and special needs The two agricultural 
and mechanical colleges were founded by the sale of public lands 
given by Congress unckr the Morrill Act of 1802 An agneultunl 
experiment station esldblished in 1887 unclor the Hatch Act, is at 
AgncultuJ il College , and there are bianeh experiment st itiuns at 
McNeill Pearl Kivci eountv (iQoh) near Holly Spnngs and at 
Stonevillc near Gn enviUo 

Finance — Ihe chief sources of u venue are taxes on realty 
personalty and corpoiations i poll lax, ind licences Ihe mure 
important expenditures aie for public schools stite departments 
educational and ehvntable institutions and pensions for (con- 
federate veterans 1 he early fin incial history of the state is not very 
creditable 1 he Hank of Mississippi at Natchez incorporated by the 
ferntonil legwlatiire in 1809 w is recharteied by the state m i8t8, 
and was guaranteed a mono|X)ly of the b inking busmens until 1840 
In violation of this pledge md m the hope that a new bmk would 
be more tractable than th( Bank ol Mississippi the Planters Bink 
was established at Natchez, iii 1830, with a uapital of $3000,000 
two tliirds of which was suhscubed by tlie state Dnnng the wild 
era of speculation which followed (espemlly in 1832*— upon the open 
mg of tnc C hickasaw (_ossion to stttU ment) a largo number of banks 
iud railroad corporations witli bulking piivileges were chartered 
The dim IX was reached in 1838 with th( meoiporation of the Union 
Bank This, the most pretentious of all the stito banks of the period, 
was c^ipitalizccPM Ihe stvte subscribed $3000,000 

which w IS fe&nds sold to Nicholas Biddle, president of the 

Umted Stat^ B^nk of Pennsylvania As the Union Bank was 
founded in the tnidst of a financial panic and was mismanaged, its 
failure was a foregone conclusion Agitation for repudiation was 
begun by Governor A (t McNutt (1801-1848), and that question 
became the chief issue in the gubernatorial campaign of 1841 


Tilghman M Tucker (1802-1859), the Democratic candidate, repre- 
senting the rcpudiators and David O bhattuck, Whig, representing 
the anti repudiators The Democrats were successful, and the bondk 
were formally repudiated in 1842 In 1853 the High Court of 
Appeals and Errors of the state m the case of Mississippi v Hezton 
Johnson (35 Miss Reports, 625) decided unanimously that nothing 
could absolve the state from its obligation The decision was disre- 
garded, however, and in the same year the Planters* Bank bonds were 
also repudiated by popular vote Ihcse acts of repudiation were 
sanctioned by the constitution of 1890 fhe $7,000,000 s«ivcd m 
this minnci has doubtless been more Ilian offset by the additional 
uiterest eliarges on subsequent loans, due to the loss of public con 
fidcnce Mississippi suffered less than most of the otlier Southern 
states during the Reconstruction period, but expenditures rose 
from $463,21071 m i8()Q to $1,729046 34 m 1871 At the close 
of the Kejiublican idgime in 1876 its total mdebtedness was 
$2,031,704 24, of which $814 713 belonged to the Chickasaw fund 
(see above) and $718, 94(1 22 to tlie gtntral school fund \s 
tht principal of these funds is never to be paid, the real debt was 
slightly over $r, 000,000 On the ist of Oetolxr 1907 the payable 
debt was $1,2^3,029 07, the non-payable $2,330,19758,' a total 
of $3,389,220 03 Since the Civil War the banking laws have 
become moie stringent and the national banJ<s have exercised a 
wholesome influence There were, in 1900 24 national banks anti 
209 statt banks, but no trust companies, pnvate banks or savings 
banks 

fhsiory — At the beginning of the T6th century the terntor> 
included in the present state of Mississippi was inhabited by 
tlxree powerful native tribes the Natchez in the south-west, the 
Choctaws in the south-east and centre, and the Chiekasaws m 
the north In addition, there were the Yazoos in the Yazoo 
valley, the Pascagoulas, the Biloxis, and a few weaker tribes 
on the borders of the Mississippi Sound The history of 
Mississippi may be divided into the period of exploration (1540- 
1699), period of hrench rule (1699-1763), the period of 
English rule (1763-1781), the period of Spanish rule (1781- 
1798), the territorial period (1798-1817), and the period of 
statehood (1817 seq ) 

Hcm<tndo de Soto (</ ) and a bod> of Spanish adventurers 
crossed tht Tombigbee River, in Dc( embtr 1 540, near the present 
city of Columbus, marched through the north part of ihe state, 
and reached the Mississippi River near Memphis m t 541 In 167 3 
a Trench expedition organized in Canada under Jacques Mar- 
quette and Louis Joliet sailed down the Mississippi to the mouth 
of the Arkansas, anil nine years later (1682) Ren6 Robert Cave- 
lier, sieiir de la Salle, reached the mouth of the river, took 
formal possession of the country whith it drains, ind named it 
Louisiana in honour of I ouis XIV The first European settle- 
ment in Mississippi was founded in 1699 by Pierre Lemoyne, 
better known as Iberville, at Fort Maurtpas (Old Biloxi) on the 
north side of Biloxi B ly, in what is now Ilarnson county The 
site proving unfavourable, the colony was transferred to 1 wenty- 
seven Mile Bluff, on the Mobile River, in 1702, and later to Mobile 
(1710) The oldest permanent settlements in the state are 
(New) Biloxi {c 1712), situated across the bay from Old Biloxi 
and nearer to the Gulf, and Natchez or Tort Rosalie (1716) 
During the next few years bort St Peter and a small adjoining 
colony were established on the Yazoo River in Warren county, 
ind some attempts at settlement were made on Bay St I ouis 
and Pdsiagoula Bay The efforts (1712-1721) to foster coloni- 
zation and commerce through trading (orporitions established 
by Antome Crozit and John Law failed, and the colony soon 
came again under the direct control of the king It grew very 
slowly, partly because of the hostility of the Indians and partly 
because of the incapacity of the French as colonizers In 
1729-1730 the Natchez tribe destroyed Fort St Peter, and some 
of the small outposts, and almost destroyed the Fort Rosalie 
(Natchez) settlement 

At the close of the Seven Years^ War (1763) France ceded to 
Great Britain all her territory east of the Mississippi except 
New Orleans, and Spam ceded Florida to Great Britain By 
a royal proclamation (Oct 7, 1763) these new possessions were 
divided into East Florida and West Florida, the latter lying S 
of the 31st parallel and W of the Chattahoochee and Apalachicola 
rivers Crown ordc rs of 1764 and 1 767 exte nded the limits N to 

' The increase is due mainly to the assumption of the university 
obligations in 1880 
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a line due E from the mouth of the Ya?oo at about 32° 28' N lat 
Under English rule there was an extensive immigration into this 
region from England^ Ireland, Georgia and South Carolina 
A settlement was made on the Big Black, 17 m from its mouth, 
in 1774 by Phineas Lyman (1716-1774) of Connecticut and 
other military adventurers,” veterans of the Havana cam- 
paign of 1762, this settlement was loyal during the War of 
Independence Spam took military possession in 1781, and 
m the Treaty of Pans (1783) both of the Floridas were ceded 
back to her But Great Britain recognized the claims of the 
United Stales to the territory as far south as the 31st parallel, 
the line of 1763 Spain adhered to the line of 1764-1767, and 
retained possession of the territory m dispute Fmally, m the 
Treaty of San Lorenzo el Real (ratified 1796) she accepted the 
1763 (31°) boundary, and withdiew her troops in 1798 Missis- 
sippi Temtory was then organized, with Winthrop Sargent as 
governor The territorial limits were extended on the north 
to the state of Tennessee in 1804 by the acquisition of the west 
cessions of South Carolin i and Cieorgia, and on the south to the 
Gulf of Mexico by the seizure of West Florida m 1810-1813,^ but 
were restricted on the east by the formatKm of the Territory of 
Alabama in 1817 Just after the uprising of 1729-1730 the 
Prench, with the help of the Choctaws, had destroyed the 
Natchez nation, and the shattered remnants were absorbed by 
the neighbouring tribes The Chickasaws ceded their lands to 
the United States in 1816 and the Choctaws theirs in 1830-1832 , 
and they removed to the Indian Territory The smaller tribes 
have been exterminated, absorbed or driven farther west 
An Enabling Act was passed on the ist of March 1817, and the 
state was formally Admitted into the Union on the 10th of 
December The first state constitution (1817) provided a high 
property qualification for governor, senator and representative, 
and empowered the legislature to elect the judges and the more 
important state ofheials In 1822 the capital was removed to 
Jackson from Columbia, Marion county ^ The constitution of 
1832 abolished the property qualification for holding office and 
provided for the popular election of judges and state officials 
Mississippi thus bec*ame one of the first states m the Union to 
establish an elective judiciary® The same constitution pro- 
hibited the importation of negro slaves from other states, but 
this prohibition was never observed, and the United States 
Supreme Court held that it was meffeetive without an act of the 
legislature On the death of John C Calhoun m 1850 the state, 
under the leadership of Jefferson Davis, began to rival South 
Carolina as leader of the extreme pro-slavery States^ Rights 
faction Ihere was a brief reaction* Henry Stuart Poote 
(i8oO“i88o), Unionist, was elected governor in 1851 over Davis, 
the States’ Rights candidate, and in the same year a Constitu- 
tional Convention had dec lared almost unanimously that ‘‘ the 
asserted right of secession is utterly unsarutioned by 

the Pederal Constitution ” But the particularistic sentiment 
continued to grow An ordinime of secession was passed on 
the 9th of January t86i, and the constitiiticm was soon amended 
to conform to the new constitution of the Confederate States 
Dunng the Civil War battles were fought at Corinth (1862), 
Port Cjibson (1863), Jacksc^n (1863) and Vicksburg (1863) 
In 1865 President Johnson appointed as provisional governor 
William Lewis Sharkey (i7e>7-i873), who had been chief justice 
of the state in 1832-18150, and a convention which assembled 
on the 14th of August recognized the “ destruction ” of slaver) 
and declared the ordinance of secession null and void The 
first reconstruction legislature met on the 16th of October 1863, 
and at once proceeded to enact stringent vagrancy laws and 
other meisures against the freednie;i, these laws the Noith 


interpreted is an effort to restore slavery Under the Recon- 
struction Act ol the 2nd of March 1867 Mississippi with Arkansas 
formed the fourth military district, commmcled successive!)' 
by Generals E O C Ord (1867), Ah an C Gillem (1868) and 
Irvin McDowell (June-July 1868), and by Gillem (186^1869) 
and Adelbert Ames (1869-1870) The notorious “ Black and 
Fan Conventic^n ’’of 1868 iclopted i constitution wluch con- 
ferred suffrage upon the negroes and by the imposition of test 
oaths disfranchised the leading whites It was at first rejected 
at the polls, hut was finally ratified m November 1869 without 
the disfranchising c 1 luses 1 he fourteenth and fifteenth amend- 
ments to the Pecicral Constitution were r itific d in 1870, and the 
state was form illy readmitted into the Union on the 23rd of 
February of that year 

P>om 1870 to 1875 government was under the control of 
“carpet-baggers,” negre^es and the most disreputable element 
among the native whites Taxes were me reased— expenditure 
me reased nearly threefold between 1869 and 187 r and there was 
some offic lal c orruption , but the state escaped the heavy burden 
of debt imposed upon its neighbours, partly bee ause of the higher 
character of its reconstruction governors, and partly because 
Its credit was already impaired by the repudiation of obligations 
contracted l>efc)re the war The Democrats carried the legis- 
lature m 1875, preferred impeachment charges against 
Governor Adelbert Ames (b 1835), a native of Maine, a graduate 
of the United States Military Academy (t86t), a soldier m the 
Union army, and military governor of Mississippi in 1868-1870 
The lieutenant-governor, A k Davis, a negro, was impeached 
and was removed from office, T W Cardoza, another negro, 
superintendent of education under Ames, was impeached on 
twelve charges of malfeasance, but was permitted to resign 
Governor Ames, when the impeachment charges against him 
were dismissed on the 29th of March 1876, immediately resigned 
The whites maintained their supremacy by very dubious methods 
until the adoption of the constitution of 1890 made it no longer 
necessary The state has always been Democratic m national 
politics, except in the presidential elections of 1840 (Whig) and 
1872 (Republican) The electoral vote was not counted in 1864 
and 1868 

Gov I RNORb 


Tcrntonal Period (1798-1817) 

Wintliro]) Sai*gtnt 
William C C ClaiburiiL 
Robert Williams 
David Holmes 


Dnvid Holints 
(xeorge Poindexter 
Walter Leake 
Ociard C Biandou (ad mt 
David Holmes 
C^ciard ( Brandon (ad int 
Abram M Scott 
Chailcs 1 ynch (id ml) 
Hu am G Runnels 
John Anthony (Iiiitmiu (ad 
Charks 1 ynch 
Vlex indcr (.Tallatin McNutt 
filghman M I ucket 
Vlbcrt (x'llUtin Brown 
Jostph W Mitthcws 
John Anthony Quitman 
John Isaac Guiou (ad int ) 
famis Whitlidd (ad int) 
Henry Stuait Foote 
John Jones Pctlus ( id int ) 
John J McR le 
Willnm McWilliL 
John joiics Pelt us 


"Statehood Period (1817 sexj ) 

1 )emocrat 


Dcmoeial (died m ollico 
l')emo( r it 

Democrat (resigned) 
S2(>-i828) 

Democrat (duxl m office] 
1 Nmocrat 


ml ) 


Whig 

Democrat 


Unionist 

Democrat 


1798-1801 
1S01-1805 
1805 1809 
1809-^1817 

1817-1820 

1820-1822 

1822-1825 

1825-1820 

1820 

T820 1832 
1832 1833 
i 83 t 

i 8?5 

r8^5-i8p) 

1838^1842 
18 j2-i 8^4 
18 j 1-184S 
t8^S 1850 

1850- 1851 
1851 

1851- 1852 

1852- 1854 

1854 

1854-1857 
1857-1859 
I 859- I 80s 


* South Carolina ceded its western iTiids to thi United States in 
1787 and Georgi i in tSo 2 The government added them to Missis- 
sippi in 1804 T he seizure of West Florida was supplemented by the 
treaty of 1819-1821, in which Spain surrendered all of her claims 
2 The seats of government have been N itchc2 (1798-1802), Wash 
ington (i8or2-i8i7), Natchez (1817-1821), Columbia (1821-1822), 
Jackson (1822 seq ) 

“ Ihis system proved unsatisfactory, and m 1869 was aban- 
doned 


^ Under the constitution of 1832 the prisident of the senate sue- 
eetdod the govcnioi 111 case of a vacancy 

Governor Quitman icsigned beeuisc of charges against him of 
aiding I optz's expedition against Cuba 

0 On the 4th of November the firm foi which Guion had bien 
elected as a senator expired and he was succeeded m the governor- 
ship by Whitfield, elected bv the senate to be its president 

7 Served from the 5th of J inuary (when Foote resigned) to the 
loth, when McRae was inaugurated 
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Charles C lark * Democrat 

\VillMm Lewis Shaikey Provisional 

Benjamin Grubb Humphreys Republican 

Aclclbert Ames Republican (Military Governor) 

James Lusk Alcorn Republican 

Kidgley Ceylon Powers (ad int ) „ 

Adclbert Ames ** 


John Marshall Stone (ad int 
Robert Lowry 
J M Stone 

Anselm Joseph McLaunn 
Andrew Houston Longino 
James Kimble Vardaman 
rdmund havor Noel 


1870-78) Ddnocrit 


186^-1865 

1805 

I 805-1 808 
1808-1870 

1870- 1871 

1871- 1874 
1874-1876 
1876-1882 
1 882-1 890 
1890-1896 
I 890- I goo 
1900-1904 
1904-1908 
1908 


See I A Owen, “ \ Biogiaphy of Mississippi/' m the Annual 
Report of the American Historical Association^ i 633-828 

(Washington, 1900), “ Report of the Mississippi Histoncal Commis- 
sion in the Publications of the Mississippi Historical Society ^ v 52- 
310 (Oxford, Miss , 1902) J F H Claiborne s Mississippi as a Pro 
Vince lerntory and State (Jackson, 18S0) gives the best account of 
the period before the Civil War R Lowry and W H McCardle s, 
History of Mississippi (New York, 1893) is useful for local history 
Of most value for the history are the writings of P J Hamilton, 
J W Garner and F I Riley Hamilton's Colonial Mobile (Boston 
and New York, 1898), and the Colonization of the South (Philadelphia, 
1904) are standard authorities for the French and l.nglish periods 
(1699-1781) Garners Reconstruction in Mississippi (New York, 
1902) IS judicial, scholarly and readable Most of Riky s work i-> 
in the Publications of the Mississippi Histoncal Society (Oxford), 
1898 seq ), which he edited , see his Spanish Policy m Mississippi after 
the Treaty of San Lorenzo ^ 1 50-60 location of the Boundaries of 
Mississippi, 111 167-184 and Transition from Spanish to American 
Rule in Mississtpbt, in 261-^11 Thtre is much material m the 
Lncyclopaedia of Mtsstsstppi History (z vols , Madison, Wisconsin, 
1907), edited by Dunbar Rowland Thj^re is a state department of 
archives and history 


MISSISSIPPI ^ RIVER, the i cntral arterv of the river system 
which drams the greater part of the United States of America 
lying between the Appalachian Mountains on the east and the 
Rocky Mountains on the west It uses in the basin of Itasca 
Lake, in northern Minnesota, and flows mostly in a southerly 
direction to the Gulf of Mexu o In the region of its headwaters 
are numerous lakes whi( h were formed by glat lal ac tion, but 
the river itself was old before the glacial period, as is shown by 
the crumbling rocks on the edges of the broad and driftless 
valley through which it flows along the S E border of Minnesota 
and the S VV border of Wisconsin, m contrast with the precipi- 
tous bluff’s of hard roe k on the edges of a valley that is nan ow 
and steep-sided farther down where the river was turned from 
its ancient course by the glacier So long as the outlet of the 
Great Lakes through the St Lawrence Valley was blocked b) the 
icy mass, they were much larger than now and discharged 
through the Wabash, Illinois and other rivers into the Mississippi 
Below the glaciated region, that is from southern Illinois to the 
Gulf, the river had carved before the e lose of the glacial period 
a flood-plain varying in width from 5 to 80 m , but this has been 
filled to a depth of 100 ft or more with alluvium, and in the post- 
glacial period an inner valley has been formed within the outer 
one The total length of the river proper from the source near 
Lake Itasea to its mouth m the Gulf of Mexico is 2553 m , 
but the true source of the river is at the fountain-head of the 
Missouri, m the Rocky Mountains, on the S W border of Mon- 
tana, 8000 ft above the sea, and from this source there is a con- 
tinuous stream to the Gulf which is 4221 m long — the longest 
m the world The Mississippi and its tributaries have more 
than 15,000 m of navigable waterways and dram an area of 
approximately 1,250,000 sq m The system extends through 
the heart of the continent and affords a direct line of communica- 
tion between temperate and tropical regions Certain physical 
and hydrographic features, however, make the regulation and 


^ Removed from office by Fcdcial troops, 22nd of May 1862 
W I Sharkey was appointed provisional governor by lYesidcnt 
Johnson 

^ Removed from office by U S troops 15th of June 1868 

** Resigned, 30th of November 1871 

^ Resigned 29th of March 1876, succeeded by the president of 
the senate 

* I he name is from the Algonkm missi sepe, literally ** father of 
waters '* 


control of the Mississippi below the influx of the Missouri an 
exceedingly difficult problem 

The Upper Mississippi that is the Mississippi from its source to 
the mouth of the Missouri, drains 173000 mj m, over which the 
annual rainfall averages 34 7 m and its discharge per second into 
the Lower Mississippi varies from 25 000 cub ft to 550 000 cub ft 
fhe Missouri drams 528 000 sq m , over which the annual rainfall 
averages 19 6 m , and its discharge per second into the Mississippi 
vanes from 25000 cub ft to 600000 cub ft The Ohio drams 
214 000 sq m over which the mnual rainfall averages 43 m , and 
Its discharge per second vanes from 35 000 cub ft to i 200 000 cub 
ft Ihe Arkansas drains 161,000 sq m over which the annual 
rainfall averages 28 3 in and its dischaige per second varies fiom 
4000 cub ft to 250 000 cub ft Ihe Red River drains 97 000 sq m , 
ovei which the annual rainfall averages 38 ^ in , and its discharge 
per second vanes from 3500 cub ft to 180 000 cub ft These and 
a few smaller tributaries produce a river which winds its way from 
Cape Girardeau Missouri to the passes through a flood plain averag- 
ing about 40 m in width ind h iving a general southern slope of 8 m 
to the mile The general lateral slope towards the foothills is about 
6 in m 5000 ft , but the normal fall m the first mile is about 7 ft 
Thus the river sweeps onward with great velocity eroding its banks 
m the bends and rebuilding them on the points now forming islands 
by its deposits and now removing them Chief among the changes 
is the formation of cut offs Two eroding bends gradually ipproach 
each other until the water forces l passage across the narrow neck 
As the channel distance between these bends may be many miles, 
a c iscade perhaps 5 or 6 ft m height is formed and the torrent lushes 
through with i loar audible for miles I he checking of the current 
at the upper and lower mouths of the abandoned channel scion 
obstructs them by deposit and forms in a few years one of the erts 
cent lakes which are so marked a feature on the maps At the mouth 
of the Red Jviver 310 m above the passes the water surface at the 
lowest stage is only 5^ ft above the level of the Gnlf where the 
mean tidal oscillation is about ft The river channel in this 
section IS therefore a fiesh w itcr lake At the flood stage the surface 
rises 50 ft at the mouth of Red River but of course retains its level 
at the Gulf thus giving the head nccessaiy to force forwaid the 
increased volume of discharge Above the month of the Red River 
the case is essentially diflcrent The width increases and the depth 
decreases Hence tne general slope m long distances is here nearly 
the same at all stages Ihc eilect of these different physic U condi 
lions appeals in the compaiative volumes which pass through the 
(hinnel At New Orleans the maximum disch irge hardly reaches 
1 200 000 cub ft pei second and a rising river at high stages carries 
onlv about 100 ooo cub ft per second more than when falling 
at the same absolute level , but just below the mouth of the Ohio 
the maximum flood volume reaehes i 400 000 cub ft per second 
and at some stages a rising river may eairy one third moie water 
than when falling at the same absolute Icve The river is usually 
lowest in October It rises rapidly until checked by the freezing 
of the nortlicin tnbulanes It begins to use again m hebruary 
as a consecjuence of the storms fiom the C«ulf which traverse the 
basin of the Ohio and att 11ns its highest point about the ist of April 
It then falls a few feet but the rains in the Upper Mississippi basin 
cause it to rise again and high water is maintained until some timt 
in June by the late spring and early summer rains in the Missouii 
basin As a rule the rivci is above mid stage from January to 
August inclusive and below th it level for the remainder of the vtai 

Engineering W orks - Below ( ape Girardeau there are at 
least 29,790 sq m of rich bottom-lands which require protection 
from floods, and this has been accomplished to a great extent by 
the erection of levees The first levee was begun in 1717, when 
the engineer, Le Blond de I a Tour (d about 1725) erected one a 
mile long to protect the infant city of New Orleans from over- 
flow Progress at first was slow In 1770 the settlements 
extended only 30 m above and 20 m below New Orleans, but 
m 1828 the levees, although quite insufficient in dimensions, 
had become continuous nearly to the mouth of the Red River 
In 1850 a great impulse was given to systematic embankment 
by the United States government, which turned over to the 
several states all unsold swamps and overflowed lands within their 
limits, to provide a fund for reclaiming’ the districts liable to 
inundation The action resulting from this caused alarm m 
Louisiana The aid of the government was invoked, and 
Congress immediately ordered the necessary investigations and 
surveys This work >yas placed m charge of Captain (later 
General) Andrew A Humphreys (1810-1883), and an elaborate 
report covering the results of ten years of investigation was 
published, just after the outbreak of the Civil War in i86i In 
this report it was demonstrated that the great bottom-lands 
above the Red River before the construction of their levees did 
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not, as had been supposed, in Louisiana, serve as reservoirs to 
dimmish the maximum wave in great flood seasons Further- 
more, the report argued that no diversion of tributaries was 
possible, that no reservoirs artificially constructed could keep 
back the spring freshets which caused the floods , that the making 
of cut-offs, which had sometimes been advocated as a measure 
of relief, was in the highest degree injurious, that outlets 
were impracticable from the lack of suitable sites, and, finally, 
that levees properly constructed and judiciously placed woulcl 
afford protection to the entire alluvial region 

During the Civil War (1861-65) the artificial embankments 
were neglected, but after its close large sums were expended 
by the states directly interested in repairing them the work 
was done without concert upon defective plans, and a great 
flood early in 1874 inundated the country, causing teirible 
suftermg and loss Congress, then in scssicm, passed an act 
creating a commission of live engineers to detci mine and report 
on the best system for the permanent reclamation of the entire 
alluvial region I heir report, rendered in 1875, endorsed the 
conclusions of that of 1861, and advocated a general levee 
system on each bank this system comprised (1) a main 
embankment raised to specified heights suflicitnt to rc>ti iin the 
floods, and (2) where reasonable see urity against caving required 
consideiable arcis near the river to be thrown out, extciior 
levees ol such a height as to exclude oidinary high waters, but 
to allow free passage to great floods, which as a rule occur only 
at intervals of five or six years An engineering organization 
was proposed for constructing and maintaining these levccs, 
and a detailed topographical survc> was rcc ommended to deter- 
mine their precise location Congress promptly approved and 
ordered the survey, but strong opposition on constitutional 
grounds was raised to the construction of the levccs by the 
gov eminent 

In the meantime complaints began to be heard lespecting the 
low-water navigation -of the river below the mouth of the (ihio 
A board of five army engineers, appointed in 1878 to consider 
u plan of relief, reported that a depth of 10 ft c ould probably be 
secured by narrowing the wide places to about 3500 ft with 
hurdle work, brush ropes or brush dykes designed to cause a 
deposit of sediment, and by protecting caving banks by light 
and cheap mattres&es Exjxjriments in these methods were 
soon begun and they proved to be effee tive 

Ihe bars at the efflux of the passes at the mouth of the 
Mississippi were also serious impediments to commerce Ihe 
river naturally discharges through three principal branches, the 
south-west pass, the south pass and the north-cast pass, the 
latter through two channels, the more northern of which is 
called Pass k TOutre In the natural condition the gieatcst 
depth did not exceed 12 or 13 ft After appropriations by 
Congress in 1837, 1852 and 1856, a depth of 18 ft was finally 
seemed by dredging and scraping The report of i86i discussed 
the subject of bar foimation at length, and the stirring up of the 
bottom by scrapers during the flooci stages of the river (six 
months annually) was recommended by it After the war this 
recommendation was earned into effect for several years, but 
experience showed that not much more than 18 ft could be 
steadily maintained Ihis depth soon became insufficient, and 
in 187^ the subject was discussed by a board of army engineers, 
the majority approving a ship canal In 1874 Congress consti- 
tuted a special board which, after visiting Europe and examining 
similar works of improvement there, reported in favour of con- 
structing jetties at the south pass, substantially upon the plan 
used by Pieter Caland (b 1826) at the mouth of the Meuse, and 
in 1875 Captain James B Eads (1820-1887) and his associates 
were authorized by Congress to open by contract a deep channel 
through the south pass upon the general plan proposed by this 
board As modified in 1878 and 1879 the contract called for 
the maintenance for twenty years of a channel through the pass 
and over the bar not less than 26 ft m depth throughout, a 
width of not less than 200 ft and with a middle depth of 30 ft 
The work was begun on the 2nd of June 1875 The required 
depth was obtained in 1879, and with few interruptions has been 


maintained In 1898 Congress authorized preparations for the 
construction of a deeper and a wider channel through the south- 
west pass, the work was begun in 1903 and virtually completed 
in 1909 

In the year in which Captain Fads opened the south pissuf deep- 
water navigation Congress created a commission of seven members 
to mature plans for correcting and deepening the channel of the tiver, 
for pioteetmg its b inks and for prev enling floods and since the 11 large 
expenditures for improvement between the head of the passes and 
the mouth of the Ohio have been undti the eontiol of this coininis 
Sion In protecting the batiks mattresses of biiish or small trees, 
woven like basket work were sunk on the portion of the bank at 
the time under waU i by tin owing rubble stone \n>on them an excess 
of stone being used A common size of mittress was 800 ft long 
counted along the bink by 2*,o ft wide Sime limes a width of 
300 ft was used and lengths hive leached 2000 It Ihe depth of 
water was often fiom (>o to 100 ft At first these mats were light 
structures but the loss of 1 iige qu untities of b ink protection by the 
caving of the b\nk behind them or by seour at their ih inntl edges 
foicecl the commission steadily to incie ise the thickness uid strength 
ol the mat ti ess so that the cost of the linear foot of bank protection 
measured along the bank rose from $8 or $10 to in the Uter 
work The eonti action works adopted were systems ot spurs oi 
pile dykes running out from the shore nearly to the hue of the pro- 
posed channel Each dyke consisted of fioin one to four parillel 
rows of piles the mteivLl between lows being ilxmt 20 ft ind bo 
tween piles in a row 8 or 10 ft Ihe piles and rows were strong! \ 
brieed and tied te>gcther and m m iny cases brush was woven into 
the upper row forming a hurdle, m order fui ther to dimmish ihe 
veloeilv of the water below the spur By 1893 it was evident that 
the cost which had been estimated at $^3 000000 m 1881, would 
really be several times that imoiint, and that the woiks woukl re- 
quire heavy expense for their munttn uiee and m iny ) ears for their 
execution Navigation intensts dem ended more speedy reliel 
The commission then began experimenting with hydnulie diedges 
and in 1896 it adopteii a project for mamt unmg a channel from th< 
mouth of the Ohio to the passes that shouhl be at least q ft deep 
and 250ft wide throughout the yeir Centrifugal pumps ire used 
the suction pipes being at the bow ind the discharge at tfit stern 
through a line of pipes about io(xift long, supportf d on pontoons 
Water jets or cutters sin up the material to be dredged before if 
enters the suction pipes The later dredges h ivc a c ipaeity of about 
1000 cub yds of sand per hour the velocity m the 32 to 34 in dis 
charge pipes being from 10 to 15 ft per second Ihey cost from 
$86 000 to $120000, and their working during a low water sea*'on 
costs about $20 000 These dredges begin work on a bar where 
trouble is feared before the river reaches its lowest stage and make 
I cut through it A common cut is 2000 ft long by 250 it wide 
and 3 or 4 ft deep Since 1903 a channel of the proposed depth 
or more has been maintained 

In 1882 occurred one of the greatest floods known on the Missis 
sippi, and extensive measurements of it wtie made A maximum 
Hood of I 900 000 cub ft per second crossed the latitude of Cairo 
Much of it CSC ipcd into the bottom-lands which are below the level 
of the great floods, and flowed through them to rejoin the river 
below The flow m the river proper at Lake IVovidcncc 542 m 
below Cairo was thus reduced to about 1 000 000 cub ft per second 
while if the rivtr had been confined bv levees the flow between them 
would have been double or about 2,cxxjooo cub ft per second 
The volume of the levees in 1882 was about 53 cxio 000 eub yds 
and by the 50th of June 1908 hid been luercased to 219621 594 
cub yds of which the I nitcd States had built about one half 
and has expended on them $22 5O2 544 Ihe length of the levees 
IS about 1480 m and they are continuous sive where interrupted 
by tributaries 01 by high fajids from New Madrid or 80 m below 
Cairo to hort Jackson 1039 m below Cairo The width of ihe 
interval between levees on the opposite banks of the river vanes 
greatly, m many places the levees are built much nearer the normal 
mirgm of the nvei than is consistent with keeping the flood heights 
as low as possible This has «insen from two cau es firstly to give 
protection to lands already cultivated which he usually near the 
bank of the iiver secondly to avoid the lower ground v\hich 
owing to the peculiar formation is found as one goes back from the 
river Another bad result of this nearness of the levees to the bank 
of the river is the loss of levees by cav ing winch was nearly 5 000 000 
cub yds in 1904-1905 and can only be prevented by bank protection, 
costing $i 50,000 per mile to protect a lev ee perhaps i() ft Ingh cost 
mg about $ ^0,000 per mile 1 he lev ces have top widths of 8 ft side 
slopes of one third and banquettes when their heights exceed about 
10 ft The grades of the levees arc usually 3 ft above the highest 
water and have to be raised from year to year as greater confinement 
of water gives greater flood heights When this system is completed 
there will probably be hundreds of miles of levee with heights 
exceeding 14 ft In 1899, after about $28 000 000 had been spent 
on levees by the United States and by the local authorities, the 
commission submitted an estim ite for additional work on levees, 
amounting to 124 000 000 cub yds and costing $22 000 000 The 
effect of the levees has been to mcrease flood heights 1 hough the 
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Missi5«!ippi River Commission was forbidden by Congress to build 
levees to protect lands from overflow, a majority of its members 
liehevcd them useful for the purpose of navigation improvement 
They have, however effected no sensible improvement in the naviga 
lion of the river at low stages ind at other stages no improvement 
was needed for the purposes of navigation Neither did they prevent 
a destnictive flood in 1897 and again in 1903 the 30th of June 
1908, $57 510 216 8 t had been appropriated for the commissions 
work below the mouth of the Ohio 

From the mouth of the Ohio to the mouth of the Missouri a 
distance of about 210 m the river is affected by back water from 
the Ohio which increases the deposit of sediment and although the 
banks increase in height above Cape Giiardeaii the channel was in its 
natural state frequently a mile or more m width divided by islands 
and obstructed by birs on whieh flic low water depth was only 3^ 
to 4 ft The improvement was begun m 1872 and in i88t a project 
wis adopted for nairowing the cbinnel to approximately 2500 ft 
In 1896 dredging was begun and in 1903 the further execution of the 
original project of 1881 was discontinued because of a new plan 
for a channel 14 ft deep from the Great I akes to the Gulf 

Ihe Upper Mississippi tames only a small amount of sediment 
and was navigable in its natural state to bt Paul although at low 
water the larger river boats could ascend no farther than La Crosse 
Wisconsin In 1879 Congress adopted a project for obtaining a 
channel with a minimum depth at low water of 4 jft chiefly by means 
of contraction works In 1907 Congress authorized further con ti ac- 
tion dredging the constiuction of a lateral canal at Rock Island 
Rapids and the enl irgemcnt of that it Des Moines K ipids with a 
view to obt lining a channel nowheie less than 6 ft in depth at low 
water By means of two locks and dams which were begun in 189^ 
and were about three fourths complete in 1908 a navigable channel 
of the same dipth will be extended from St Paul to Minneapolis 
1 he United Stales government has constructed dams at the outlets 
of lakes Winnibigashish Cass Leech Pine Sandv ind I^okcgama 
and thereby created reservoirs having a total storage capacity of 
about 95000000000 cub ft Ihis reservoir system which may 
be much enl irged is also beneficial in that it mitigates floods and 
regulates the flow lor manufacturing purjxises and toi logging 

Although the United States government has expended more than 
^70 000 000 on the Mississippi nver between the mouth of the 
Misseniii and the head of the passes, the improvement of navigation 
therc*on has not been great enough to make it possible for river 
freighters to force down railway fates by competition But it is 
no longer merely a question of competition ihe productivity of 
this region has become so enormous that railways alone cannot 
me(t the requirements of its umimerce, and a persistent demand has 
arisen for a channel 1 1 ft deep from the Great Lakes to the Gulf 
riu first great impetus to this demand was given in 1900, when a 
canil 2^ ft m depth and known as the Chicago Drainage Canal 
was opened irom the Chicago river to Lock]>ort, Illinois, on the Des 
Plaines river, 34 m from Lake Michigan Two years later Congress 
ippiojiriated 8^00 000 for the Mississippi River Commission to make 
a survey and prepare plans, with estimates of cost, for a navigable 
waterway 14 ft in depth from I ockport to St Louis The commis 
Sion reported favourably m 1905, and m 1907 Congr<ess provided for 
another commissicm, which m June 1909 rejxirted against the 14 ft 
channel c'slimatmg that it would (Ost $128 000,000 for constiuction 
and $(>,000,000 annually for maintenance , and considered a 9 ft 
channel (8 ft between Ohio and St Louis) sufficient for commercial 
oscs 

p Ohio IS commercially the most important tributary, and m 
flood -time most of the commerce on the Lower Mississippi consists 
of coal and otlif r heav y fn ight received from the mouth of this river 
its navigation at low water has ilso been improved by dredging, 
rock excavation and contriction works In its upper reaches a 
channd 9 ft in depth had been obtained before 1909 by the con 
stmclion of a number of locks with collapsible dams which arc thrown 
dowai by a flood It is the plan of the government to extend this 
system to the month of tiie nver, and it has been estimated that a 
channel 12 to 14 ft m depth may ultimately be obtained by a system 
of mountam reservoirs Eurthemiore, the government has ^ven to 
a corporation a franchise for the connexion of the Ohio at Pittsburg 
with Lake Erie near Ashtabula, Ohio, by me ms of i canal 12 ft 
in depth fbe Missouri is navigable from its mouth to Fort Benton, 
a distance of 2285 m , and it had become a very important highway 
of commerce when the first railway, the Hannibal St Joseph, 
reached it in 1859 Its commerce then rapidly disappeared, but 
regular navigation between Kansas City and St Louis was re estab 
hshed m 1907 and a demand has arisen for 1 12 ft channel from the 
mouth of the nvex to Sioux City, Iowa Ihc Red, Arkansas, Whitc^ 
Pennessee, and Cumberland rivers, which arc parts of the Mississippi 
system, have each a navigable mileage exceeding 600 m 

History — Although the Mississippi nver was discovered in its 
lower course by Hernando de Soto m 154I; and possibly by 
Alonso Alvarez de Pineda in 1519, Europeans were not yet 
prepared to use the discovery, and two Frenchmen, I,-6uis 
Joliet and Father Jacques Marquette, first made it generally 
known to the civjlizcd world by a voyage down the river from 


the mouth of the Wisconsin to the mouth of the Arkansas m 
1673 1 In 1680 Louis Hennepin, sent by La Salle, who planned 
to acquire for France the entire basin drained by the great river 
and its tributaries, explored the river from the mouth of the 
Illinois to the Falls of St Anthony, where the city of Minneapolis 
now stands, and two years later La Salle himself descended 
from the mouth of the Illinois to the Gulf, named the basin 

Louisiana,’’ and took formal possession of it in the name of 
his king, Louis XIV By the war which terminated (1763) m 
the Ireaty of Pans, Great Britain wrested from France all that 
part of the basin lying east of the middle of the river (except the 
island of New Orleans at its mouth), together with equal rights 
of nivigation, and the remainder of the basin France had 
secretly ceded to Spain m 1762 During the War of Indepen- 
dence the right to navigate the nver became a troubksomc 
question In 1779 the Continental Congress sent John Jay to 
Spam to negotiate a treaty of commerce, and to insist on the 
frte navigation of the Mississippi, but the Spanish government 
refused to entertain such a proposition, and new instructions 
that he might foiego that right south of 31"^ N latitude reached 
him too hte While the comniLssioncrs from Great BriLiin 
and the United Slates were negotiating a treaty of peace at 
Pans, Spam, apparentl) supported by France, sought to prevent 
the extension of the western boundary of the United States to 
the Mississippi, but was unsuccessful, and the United States 
acquired title m 1783 to all that portion of the basin east of the 
middle of the river and north of 31'’ N lat In 1785 Congress 
appointed John Jay to negotiate a commercial treaty with Don 
Diego de Gardoqui, the Spanish minister to the United States, 
but the negotiations resulted m nothing For the next ten years 
the Spaniards imposed heavy burdens on the Americ an commerce 
down the Mississippi, but in 1794 lames Monroe, the llnited 
States minister to France, pioc ured the aid of the Frcnc h govern- 
ment m further negotiations, for which Thomas Pinckney hid 
been appointed envoy extraordm try, and in 1795 Pinckney 
negotiated a treaty which granted to the United Stites the free 
navigiticm of the nver from its source to the Gulf and the privi- 
lege of depositing American merchmdise at the port of New 
Orleans or at some other convenient place on the banks Spain 
retroceded Louisiana to Frince in 1800, but the Louisiana 
Purchase in 1803 left very little of the Mississippi basin outside 
of the United State s 

As the headwaters of the river were not definitely known, the 
United States government sent Zebiilon M Pike in 1805 to 
explore the region, and on reaching Leech Lake, m February 
1806, he pronounced that the mam source In 1820 Lewis Cass, 
governor of Michigan ferritory, which then had the Mississippi 
feir its western boundary, conduc ted an expedition into the same 
region as far as Cass T^ke, where the Indians told him that the 
true ‘source was about 30 m to the W N W , but as the water 
was too low to proceed by canoe he returned, and it remained 
for Henry Schoolcraft, twelve years later, to discover I^ke 
Itasca, which occupies a low depression near the centre of the 
basin in which the nver takes its rise jean N Nicollet, while 
in the service of the United States government, visited Lake 
Itasca m 1836, and traced its principal affluent, since known as 
Nicollet’s Infant Mississippi nver, a few miles S S W from 
the lake’s western arm Jacob Vradenberg Brower (1844-1903), 
who was commissioned by the Minnesota Historical Society 
in 1889 to make a more detailed survey, traced the source 
from Nicollet’s Infant Mississippi to the greater ultimate reser- 
voir, which contains several lakelets, and lies beyond Lake 
Itasca, 2553 m by water from the Gulf of Mexico, and 1358 ft 
above the sea Soon after this survey the state of Minnesota 
created Itasca State Park, which contains both Itasca Lake and 
its affluents from the south 

* It seems probable that Joliet and Marquette were preceded by 
two other Frenchmen, Pierre Lsprit Radis«on and Menard Chouart 
des Groscilhers, who apparently reached the Upper Mississippi in 
or about 1665, but their claim to priority has been the subject of 
considerable controversy, and^ at all events there wis no general 
knowledge of the nver until after the voyage of Joliet and 
Marquette 
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From the clo^^e of the 17th century until the building of the 
first railways in the Mississippi basm, in the middle of the 
19th century, the watcrwa>s of the Mississippi system afforded 
practically the only means of communication m this region 
During the early years of the French occupancy trade with the 
Indians was the onl> important industry, and this was earned 
on almost wholly with birch canoes and a few pirogues, but bv 
1720 immigrants were coming in considerable numbers both by 
way of the Great T akes and the mouth of the Mississippi, and to 
meet the demands of a rapidly expanding commerce barges and 
keelboats were introduced I he development of the Mississippi 
Valley must have been slow until the railways came had it not 
been for the timely application of the power of steam to oven ome 
the strong ( urrent of the Lower Mississippi E\cn without the 
steamboat, however, the Mississippi was indisix nsalile to the 
early settlers, and the delay of the United States in securing for 
them Its free navigation resulted m threats of separation from 
the Union Ihc most formidable movement of this kind wis 
that of i787'-i 788, in which James Wilkinson, who had been «in 
officer in the War of Independence, plotted for a union with 
Spam Steamboat navigation on tins river system was begun m 
t8ii, when the “ New Orlccuis,” which had been built by Nicholas 
Roosevelt (1767-1854), made the tup from Pittsburg to New 
Orleans, but it was six yc irs later l3cfore the steamboat was 
sufficiently impro\ed to ascend to St Louis In 1817 the com- 
merce from New Orleans to the Pails of the Ohio, at Louisville, 
wis carried in barges and keel-boats hiving i capacity of 60 to 
80 tons each, and 3 to 4 months were required to make a trip 
In 1820 steamboats were m iking the same trip in 15 to 20 days, 
by 1838 in 6 days or less , ind in 1834 there were 2 sU imboats, 
having an aggregate tonnage ol 39,000 ton^, engaged m trade on 
the Mississippi Large niiml:>ers of flat boats, especially from 
the Ohio and its tributaries, continued to c'lirry produce down 
stream, an extensive canal system in the state of Ohio, completed 
in 1842, connected the Mississippi with the Great Lakes, these 
were connected with the Hudson river and the Atlantic Ocean 
by the Fne Canal which had been open since 1825 Before 
the steamboat was successfully employed on the Mississippi 
the population of the valley did not reach 2,000,000, but the 
population increased from approximately 2,500,000 in 1820 to 
more than 6,000,000 m 1840, and to 14,000,000 or more in 1860 
The well-equipped pissenger boats of the period immediately 
preceding the Civil War were also a notable feature on the Ohio 
and the Ixiwcr Mississippi 

In the Civil War the I ower Mississippi, the Ohio, and its two 
largest tributaries --the Cumberland and the Tennessee— being 
still the most important lines of communication west of the 
Appalachian Mountains, determined largely the movements of 
armies The adherence of Kentucky to the Union excluded the 
Confederacy from the Ohio, but especially disastrous was the 
fall of Vicksburg and Port Hudson, whereby the Confederacy 
was cut in two and the entire Mississippi bee amc a Federal high- 
way Under Federal control it was closed to commerce, and 
when the war was over the prosperity of the South was tem- 
porarily gone and hundreds of steamboats had been destroyed 
Moreover, much of the commerce of the West had been turned 
from New Orleans via the Mississippi to the Atlantic seaboard 
via the Great Lakes and by new lines of railways, the number of 
which rapidly increased There was, of course, some revival of 
the Mississippi commerce immediately after the war, but this 
was checked by the bar at the mouth of the south-west pass 
Relief was obtained through the Eads jetties at the mouth of the 
south pass in 1879, but the facilities for the transfer of freight 
were far inferior to those employed by the railways, and the 
steamboat companies did not prosper But at the beginning of 
the 20th century the prospects of communication with the western 
coast of North America and South America, and with the 
Orient by way of an isthmian canal, the inadequate means of 
transportation afforded by the railways, the efficiency of 
competing waterways m regulating freight rates, and the 
consideration of the magnificent system of inland waterways 
which the Mississippi and its tributaries would afford when 
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fully developed, have created the strong demand for river 
improvement 
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MISSOLONGHI, or Mesolon( hi (M«iroAoyytov), the ( hief town 
of the monarchy of Ai arnania and Aetoh i, Circcce It is on the 
N side of the Gulf of Patias, about 7 rn from the coast, 
pop , about 8300 the place is notable for the siege which 
Mavrocordato and Botzaris sustained in 1822 and 1823 against 
a Turkish army ii 000 strong, and for the more famous defence 
of i 825-'26 Byron died here m 1824, and is eommemor tied 
by a cenotaph mid a statue 

MISSOULA a city and the countv-seat of Missoula counlv, 
Montana, U b A , on the Clark Fork of the ( olumhia (here called 
the Missoula river), about 125 ni W N W of He Una Pop 
(1900), 4366 (1020 foreign-horn), (1910), 12,869 It is served 
by the Chicago Milwaukee 6c Puget bound railway, and by the 
Northern Pacihc railway, which his shops here and of which 
Missoula IS a division headquarters 1 here is an elec trie r iilw av 
from Missoula to Hamilton, about 48 rn south The Northern 
Pacific railwav maintains a large hospital here, and St Patrick b 
hospital IS maintained bv sisters of charity Missoula is about 
3200 ft above sca-levcl with Mount Jumbo immediately north, 
and University Mountain immediately south of the Clark Fork, 
and the Bitter Root range to the west I he city is situated on 
the bed of a prehistoric lake Missoula is the seat of the Sacred 
Heart academy (for girls), of a (.hristian Brothers’ school (for 
boys), of the Garden Citv commercial college, and of the state 
university (founded in 181)3, and opened m 1895), which occupies 
a campus of 40 acres On the Bitter Root river 4 rn distant, is 
the United States army post, Fort Missoula Missoula has con- 
siderable trade with the surrounding country m farming, fruit- 
growing, lumbering and mining The Clark Fwk furnishes 
water power, and at Bonner, 6 m east, is the Clark dam (28 ft ), 
which furnishes electric power Missoula was founded in 1864, 
and chartered as a city in 1887 

MISSOURI, a north-central state of the United States of 
America, and one of the greatest and richest, and economically 
one of the most nearly independent, m the Union, lying almost 
midway between the two oceans, the Gulf of Mexico and Canada 
It IS bounded N by Iowa, E by Illinois, Kentucky and 
Tennessee, S bv Arkansas, and W by Oklahoma, Kansas and 
Nebraska Its N and S limits are mainly coincident with 
the parallels of 40*^ 35' and 36"^ 30' N lat -the southernmost 
boundarv, m the S E corner, is the meridian of 36® N lat — 
and much of the western border is the meridian of 94° 43' W 
long respectively, but natural boundaries are afforded on the 
extreme N E bv the Des Moines river, on the E by the Missis- 
sippi, on the S E by the St Francis and on the N W by the 
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Missouri Altogether, about 850 m , or considerably more than 
half of the entire boundary, is water-front about 560 m along 
the Mississippi, about 208 m along the Missouri, and about 
100 m along the St hrancis and Des Momes 1 he length of the 
state from north to south, disregarding the St Francis projection 
southward, is 282 m the width from west to east varies from 
208 to 308 m , and the total area is 69,420 sq m , of which 
693 sq m are water surface 

Physical features — Missouri has three distinct physiographic 
divisions a north-western upland plain, or prairie region, a 
lowland, m the extreme south-east, and, between these, the 
Missouri portion of the Ozark ujilift The boundary between 
the prairie and Ozark regions follows the Missouri river from 
Its mouth to Glasgow, running thence south-westward, with 
irregular limits, but with a direct trend, to Jasper county at the 
south-east corner of Kansas, and the boundary between the 
Ozark and embaynient regions runs due south-west from Cape 
Girardeau 

1 the prainc region embraces, accoidingly, somewhat more 
than northern Missouri ~i e the jxirtion ol the state north of 
tile Missouri iiver -and somewhat more than a third of the state 
It IS a beautiful, rolling tountry, with i great abundance of streams, 
more hilly and broken in its western than in its eastern half Ihe 
elevation m the extreme north west is about 1200 It and in the 
extreme north-east ibout 500 ft , while the run of the region to 
the south cast, ilong the border ot the Ozark region, h is an elevation 
of about 900 ft Ihe larger stre<ims have valleys 250 to 300 it 
deep and sometimes 8 to 10 m broid, the country bordering them 
being the most broken of the region Ihe smillei streams have 
so eroded the wheilc face of the country that little of the original 
suifaee plain is to be sc en 1 he Mississippi river is skii tesl through- 
out the length of the state by contours of 400 to (joo ft elevation 

2 I he Ozark region is substantially a low dome, with local 
faulting and minor undulations, dominated by a ridge — or, more 
exactly, a relatively even belt of highland — that runs frenn nt ir 
the Mississippi about bte Genevieve county to Barry county on 
the Arkansas border the contour levels falling with decided 
regularity in all directions below this crest High rocky bluffs that 
rise precipitously on the Mississippi, sometimes to a height of 150 ft 
or so above the water, from the mouth of the Meramec to Ste 
Genevidve, mark where that river cuts the Ozark ndge, which, 
across the nvci , is continued by the Shawnee Hills in Illinois 
The elevations of the crest m Missouri (the highest portion of the 
uplift IS in Arkansas) viry from iroo to 1600 ft I his second 
pnysiographic region comprehends somewhat less than two thirds 
of the area of the state The Burlington escarpment, which 111 
places IS as much as 250 to 300 ft m height, runs along the weste rn 
edge of the Cambro Ordovician formations and divides the region 
into an eastern and a western area, known resjxx:tively to physio 
graphers as the Salem Upland and the Springfield Upland - Super- 
ficially, each IS a simple rolling plateau, much broken by erosion 
(though considciable undisscctexl areas drained by underground 
channels remain), especially in the east, and dotted with hills, 
some of thes< ore residual outliers of the eroded Mississippian lime- 
stones to the west, and others are the summits of an archacan topo- 
graphy above which sedimi ntary formations that now constitute the 
valley floor about thtm were deposited and then eroded There 
is no arrangement in chains, but only scatterexi rounded peaks and 
short ndges, with winding valleys abiiut them Ihe highest points 
in the state are lorn bank Mountain (more than 1800 ft ), in Iron 
County and Cedar Gap Plateau (1683 ft ), in Wright county Few 
localities have an elevation exceeding 1400 ft Rather broad 
smooth valleys, well degraded hills with rounded summits, and — 
despite the escarpments — generally smooth contours and sky lines, 
characterize the whole of tins Ozark region 

3 The third region, the lowlands of tlic south cast, has an area 
of some 3000 sq m It is an undulating country, for the most 
part well drained, but swampy in its lowest portions 1 he Mississippi 
is skirted with lagoons, lakes and morasses from Ste Genevieve 
to the Arkansas bolder, and in places is confined by levees 

The drainage of the state is wholly into the Mississippi directly 
or indirectly, and almost whollv into either that river or the Mis 
souri within the borders of the stite The latter stream, crossing 
the state and cutting the eastern and western borders at or near 
St Louis and Kansas City respectively, has a length between these 
of 430 m Ihe areas dramed into the Mississippi outside the state 
through the St hrancis. White and other minor streams are relatively 
small The larger streams of the Ozark dome arc of decided interest 
to the physiojjraphtr Those of the White system have open- 

r ugh valleys Ixirdered by hills in their upper courses and canyons 
their lower courses others, notably the Gasconade, exhibit re 

^ ^ Counting the St Francis projection the length is ^28 m 
t * Both the Ozark region and the prairie region are divided by 
llainor escarpments into ten or twelve sub regions. 


markable differences in the drainage areas of their two sides, with 
interesting illustrations of shifting water-partings and the AATiite. 
Gasconade, Osage and other rivers are remarkable for uplanci 
meanders, lying, not on flood plains, but around the spurs of a 
highland country * 

Caves, chiefly of limestone formation, occur in great numbers m 
and near the Ozark Mountain region in the south western part of 
Missouri More than a hundrea have been discovered in Stone 
county alone, and there are many in Christian, Greene and McDonald 
counties Ihe most remarkable is Marble Cave, a short distance 
south east of the centre of btone county The entrance is through 
a large smk-hole at the top of Roark Mountain, from which there 
IS a passage w ay to an open chamber This extraordinary hall like 
room is about ^50 ft long and about 125 ft wide, has bluish-grey 
limestone walls, and an almost perfectly vaulted roof, nsing from 100 
to 195 ft Its acoustic properties are said to be almost perfect, and 
it h IS been named the Auditorium ** At one end is a remarkable 
stalagmitic formation of white and gold onyx, about 65 ft in height 
and about 200ft in girth, called the ' Wliite Ihrone'* Jacobs 
Cavern (7 lO » Pineville, McDonald county, disclosed on 

exploration skeletons of men and animals, rude implements, <S.e 
( rystal C ivc, neai Joplin, Jasper county, has its entire surfaet 
lined with cakite crystils ann scale nohedron formations, from 
t ft to 2 ft in length Knox Cave, in Gieent county, and several 
c iverns near Ozark, m Christian county, arc also of interest Other 
caves include Fried s Cave, about 0 m north east of Kolia, Phelps 
county, Hannibal Cave (in Ralls county, alout i m south of 
Hannibal), which has a deet) jiool containing many eyeless fish, and 
various caverns in Miller, Ozaik, (jrecne and Parry counties 

Geoloqy — Ihe geological history of the stite covers the period 
fiom Algonkian to 1 itc C irboniferous time aftei which there is a 
gap in tlic record until Tertiary time except that there was ap 
paicntly a temporal y depression of the north western ind south 
western corners in the Cretaceous ige Ncirthern Missouii is 
covered with a mantle of glacial deposits generally thick although 
in the stream valleys of the north east the bed rocks are widely 
exposed The southern limit of these glacial deposits is practically 
the bluffs bordering the Missouri river except for a narrow strip 
along ihe Mississippi below St Louis These Pleistocene deposits 
include bouldery drift loess Leiraee deposits and alluvium Ihe 
till IS generally less than 5 ft and rarely more than 40 ft deep but 
m some localities it reaches i thickness of 2e>oft, or even more 
Modihcd drift and erratics were also widely deposited The loess 
however — reddish brown buff or grey in colour according to the 
varying proportions of iron oxide — is almost cveiy where spread 
above the drift It is exposed in very deep cuts along the bluffs 
of the Missouri Southern Missouri is covered generally speaking 
with residuary rocks 1 he embayment region is of Icrtiary origin 
containing deposits of both neocene and eocene periods Regarding 
now the outcrops of bed rock there are exposures of Algonkian 
(doubtful, and at most i mere patch on Pilot Knob) Archean, 
Cambiian Ordovician Silurian Devonian sub-Carbonifcrous and 
Carboniferous The St hrinyois Mountains and the neighbouring 
portion of the Ozark region are capped with Archean rocks All 
the rest of the Ozark region except the extreme south western 
corner of the state is Cambro-Ordovieian Along the margin of 
this great dtiiosit, on the Mississippi river below St Louis and along 
the northern shore of the Missouri near its mouth is an outcrop of 
Silunin Parallel to this in the latter localitv and lying also along 
the Mississippi near by to the north as well as in the intervening 
country between the two rivers are strips of Devonian Both 
this and the Silunan ire mere fringes on the gieat area of Cambro- 
Ordovician Next covering the north eastern and south western 
corners of the state and connecting them with a narrow belt are 
the lower Carboniferous measures (which also apfMUt tin a very 
narrow band along the Mississippi for some distance baJ^op^t Louis) 
The western edge of these follows an irregular line from Schuylei 
county on the northern Ixirdcr to Barton county on the western 
border of the state but with a great eastward pi ojection north 
of the Missouii river to Montgomery county Tnis line defines 
the eastern limit of the Coal Measures proper which cover a belt 
20 to 80 m in width Finally to the west of these and covering 
the north western corner of the state are the upper coal measures 
Thus the state is to be conceived in geological history as graduallv 
built up around an Archean island in successive seas the whole 
of the state becoming dry land after the post Carboniferous uplift 
Until the post Mesozoic uplift of the Rocky Mountain region the 
north western portion of the state drained westward 

Fauna — Excepting the embayment region, Missouri lies wholly 
within the Carolinian area of the Upper Austral life rone, the 

There has been some controversy as to whether this condition 
IS due to the elevation and corrosion of orginal flood -plain meanders 
after their development in a past base-level condition — which 
theory is probably correct — or to the natural, simultaneous lateral 
and vertical cut of an originally slightly sinuous stream, under 
such special conditions of stream declivity and horizontal bed- 
strata (conditions supposed by some to be peculiarly fulfilled in 
this region) as would bo favourable to the requisite balance of 
bank cutting and channel incision 
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embaynient lies in the Austro-npanan area of the same zone Among 
wild animals deer and bear are not uncommon Opossums 
racoons woodchucks foxes, grey squirrels and fox-squirrels are 
common The game birds include quail (" Bob White ") and 
partridges Prairie chickens (pinnated grouse) pheasants and iMld 
turkeys, all very common as late as 1880 are no longer to be found 
save in remote and thinly settled districts A state fish commission 
has lal>oured to increase the common varieties of ri\ er fish bo far 
as these are an article of general commerce they come like fiogs 
terrapin and turtles mainly from the counties of the embaynient 
region Mussel fisheries an industry confined to the Mississippi 
river counties from Lincoln to Lewis arc economically important 
ns the shells arc used in the manufacture of pearl buttons Theic 
are state fish hatcheiies at St Louis and bt Joseph 

Flora — The most valuable foicsls aie in the southern half of the 
state which except where cleared for farms is almost continuously 
wooded An almost entire absence of underbrush is characteristic 
of Missouri forests The finest woods are on the eastern upland 
and on the Mississippi lowlands The entire woodland area of the 
state was estimated at 41 000 sq m by the nilional census of 1900 
Ash oaks black and sweet gums chestnuts hickories hard maple 
l^eech, walnut and short leaf pine are noteworthy imong the trees 
of the Carolinian area, the tunclo and bald cypress of the embay 
ment region and long leaf ana loblolly pines pecans and live oaks 
of the uplands among those charactcnstic of the Austro riparian 
But tht h ibitats o\ erlap and persimmons and magnolias of different 
species are common and notable in both areas The heavy timber 
in the southeastern counties (cypress &c ) and even scattered 
stands of such v Uuablo woods as walnut white oak and red gum 
ha\c dready been consideiably exploited 

Climate — Mis ouri his a continental climate with wide range 
of moisture and tcmperatuie The O/ark uplift tempers \try 
igretably the summers in the south but iloes not affect the dim itt 
of the state as a whole The normal mean innual tcmpeiature for 
the entire state is ibout 54'’ I , the normal monthly^ means through 
th( year arc approxim itely 296 :^o ^ 42 554 04 0 7^2 77 i 

757 ()8 2 57 /^2 8 uid 3^ 1° r The south eastern coiner is 

crossed by an annual isotluim of ()0® the north western by one of 
50*^, and although in the foimcr legion bomctimes not i day'^ in the 
year may show in a\crage tempt riturc below fieezing jioint at 
ft fferson City there ire occisionally two months of fieezing wt ather 
ind at Rockport tluee Nevertheless the yeirly meins of the 
fi\e distiicts into wl ich the state is duided by the nation d weather 
strvice exhibit \tr\ slight differentts ippioximately 521 527 

5^ 56 I and 55 7“ 1 respcctiveh for the north west north cast 

central south cast and south west On the other hand the lange 
in any month of local absolute tempciatures ovei the st ite is habitu 
ilK great (normally about 50’ m the hottest and 100" or nitirc in j 
the coldest months) and likewise the anninl lange for individual 
localities (90® to 1 40 ) lemperaturcs as high as 100® to 105 and 
as low as —20 m - 30* are recorded locally almost every yen and 
the maximum lange of e\ti ernes shown by the records is trom 
at Marble Hill Bollinger county in fulv lOor to *-40^ it 
Warsaw Benton county in hebiuary iqos The a\eiage fill of 
snow which is mostly within the months from November to March 
inclusive ranges from alxiuf 8 in in the south e isl counties to 30 in 
in the north west counties The Missouri rivci is often closed b\ 
ice and the Mississippi it St I ouis paitlv because it is obstructed 
by budges somctiims fretzes over so that foi weeks together 
horses and w igons can cross on the icc 

The av erage vocally 1 ainfall for the st itc as a whole is about ^9 in 
langing from 5^7 in in i8g8 to 25 ^ in in 1901 The prevail 
ing winds ire southerly although west winds are common in 
winter Winds from the north ind vccst are gcncially^ diy cool 
clear and invigorating, winds freim the south and east warm 
moist and depressing Rainfall comes from the Gulf of Mexico 
I he southeast vcinds blow from the and lands and cairy using 
temper itures across the stale, and the winter anticyclones from 
the north west carry low teniperatuics even to the southern border 
Missouri lies very fuciuently in the dangcious quadrant of the great 
cyclonic stoims passing over the Mississippi valley — indeed north 
trn Missouri lies in the irea of maximum frequency of tornadoes 
AgncuHufc -Few st ites have so great a v^ancty of soils Ihis 
variety is due to the presence of different forms of glacial diift 
and to the vinety of suiface locks Ihe northern half of the state 
is well vvateied and cxtiemely fertile The south eastern embay 
ment is rich to an exceptional degree Speaking generally the 
Ozark region is characterized by reddish clays mixed with gravels 
and stones and cultivable in inv^erse proportion to the amount of 
these elements, northern Missouri by a generally^ bl ick clay’’ loam 
over a clay’^ subsoil vsith practically’^ no idmixture of stones, the 
southern prairies above referred to share the characteristics of 
those north of the Missouri The Mississippi embayment is in 
parts predominantly sandy in others clayey, it is mainly under 
timber The state as a whole is devoted predominantly to agri 
culture Within its borders or close about them are the centres of 
total and of improved farm acreage of total farm values of gross 
farm income of the growth of Indian corn, of wheat and of oats In 
1900 agriculture absorbed the labour of 41 3 % of the total working 
population of the state Of the area of the state 77 3 % was 


included in that year in farm land (33 997 873 acres) , and of this, 
07 4 ‘/o improved The average size ol a farm was 119 3 acres, 
39 9 % of all farm families owned a home clear of all incumbrance, 
and the percentages of farms operated by owners cash tenants 
and share tenants weie lespectively^ O9 5 no and 19 5 Negroes 
worked i 7 % of the total acreage The total v ilue of farm 
property was $i 033 121 897 The aggregate values of farm 
products in 1899 was $219290970 and this total consisted of 
$117 012 895 111 crops (area 111 tiops 14 827 bzo aercs) $97 $41 944 
in animal products and 142 i^i of foicst by produets of faun 
operations Indian coin is the most prominent single ciop, m 1899 
it wis valued at $61,240,305 Of other cereals none except wlu it 
13 pioduced in any quantity as compired with other states Tobacco 
IS grown over hall the aiea of the state but especially m the 
central and north cential counties, and cotton along the Arkaii'-as 
bordei counties but t specially in the embayment lowl inds Oichaid 
fruits small fruits and grapes are pioduced m large quantities 
and a fiuit experiment station the onlv institution of its kind 
in the countiy in 1900 is maintained by the state at Mountain 
Grove in Wright county lo a slight extent it is possible to glow 
fruit of distinctively southern h ibitat but even pears (a piominent 
and valuable crop) are uncertain in returns Apples aic grovin to 
best advantigt in the north west quarter, peaches on the Aikansas 
border, peais along the Mississippi, m( Ions in the sandy legions of 
the emliay’^menl , small fruits in the south west Grapes aic mainlv 
grown in the Ozirk legion and wiiu is produeed in Gasconade 
and other centril and north central coiintus in imounts sufheient 
to place Missouri C ililoinia aside in the front rank of wine stites 
in the Union Indian coin and abundant gnsses give to Missuuii 
I as to the other central prime states i sound basis foi hei Jive 
stock 111 teicsts Inigoothev ilue of her liv estock v\as $160 540 004 
Iwo of the four remount purch ising stations of the United States 
Army ire at St Louis and Kansis City As a mule maiket Missouri 
has no riv il Sheep aie herded in the sjuthern Ozarks 

Mifietalh —Lo\\ lead zinc elays building stones iiiel iron aie 
tin mot impoitant mineials Cobilt mil nickel iie associiled 
with lead m the St Fian^ois In id , but though the American uutjnil 
IS almost exclusively dciivcd fiom Missouri thi pioduetioii is mill 
in comparison with the amount dciived from alnoid Fi letieally 
the whole comes bom Mine La Motte in M idisoii county Mis 
soiiri is also the lai e t jirodueer in the I nion of tiipoli and 
of biiyTes Copper oeeuis in v irious localities but is of cconomu 
impoitanec only in the Ozaik uplift, it v\as fust mined in small 
quantities in 18^7 The \ ilui of the i ppci mined in I90() (based 
on smelter leturns) was $54,347 I^Iiniiil wateis — munalic 
alkaline chalybe lie and sulphunc oecui widely Various miner il 
paint bases (apait from lead zinc baryta and k lolin) arc pioduced 
in small quantities hon onee in cxtiemely import mt product 
has ceased since about 1880 to be sigmljeant in the general produe 
tion ol the eountiy Bui it is of gicat importance to the st ite 
neveithclcss and its production has possibilitii much beyond 
present realization 1 he ore occurs in two forms haematites ind 
limonites, the specular hematites often being grouped for practicil 
purposes into two classes — those oeeuiiing in jjorphyi \ and those 
oe culling in sindstone The haematitis ire fouiui not only 111 the 
Aichean pQr])hynes but in Cambriin limestone and sandstone 
and in the ub Car bonifeious formitions, while the limonites an 
confined almost exclusively lo the Cambrian The bedded haem i 
tiles and limonites have been little exploited Mining was begun 
in Iron and Crawford counties in the second decide of the 19th 
century, at lion Mountain in 1846 and at ITIot Knob in the next 
yiai Since 1880 the output of the state Ins bet n falling and the 
total production up to 1902 diet not cxceeel 9000000 tons of ore, 
in igo(} the output was 80910 tons Iron jiyiites which occurs 
widely iiid abundantly, hi become ol value as nulerial for the 
prepaiation ul sulphunc acid 

The limits of the coal belt have already been ilefined the aie i 
of the Coal Measures is about 23 000 sq m and that of those classed 
by’ the National Geological Survey as piobibly pioduetive is ibout 
14000 sq m or nearly the entiic aiea of the lov\ei ineasuits 
liic coal IS almost wholly bituminous vMth very little e innelite 
1 he scams aic generally from one to five feet in thieknc'^s Macon 
1 ifayette inel Adaii aie the leading counties m output, Lexington 
ind Bevier arc the leading minin,^ centies The total output 
from i8jO to 1902 was about 78 300 000 short tons, the annual 
output fust passed i 000 000 tons in 1876 and 2 000 000 tons hi 1882 , 
and from 1901 to 1905 the y’early output steadily increasing aver 
aged 4 i 9()()88 tons ot a value at tlic mines of $0 2(>b 154, tlu 
output m 1908 was 3 317 315 tons with a spot value of 5 44^,907 
Supeificial evidences of naturil gas and pcti oleum arc abundant 
in western and north western Missouri, but these have not been 
found in commercially profit ible quantities The total value of 
natural gas fiom wells in Missouri in 1908 was $22 592 A few small 
oil wells are open near the Kansas line Both crude oil and natural 
gas aie drawn from Kansas for the supply of Kansas City and other 
parts of western Missouri 

Lead occurs in three areas in southern Missouii In the fir‘-t, 
of which St Fram^^ois county is the centre it occurs generally alone 
disseminated in Cambrian limestone, in the second of which the 
counties immediately south west of Jefferson City ue the centre, 
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it occurs with zinc in reticulated deposits and fissure veins in clays 
and clastic limestones, and in the third of which Jasper county 
IS much the most important county, the two metals occur in pockets 
and joints in the Burlington Keokuk beds of the sub C^arboniferous 
The first is the great lead area the third the great zinc area, the 
second is no longer of rel itive imiKirtance 1 he lead ores are 
galena and carbonate, the zinc ores calamine smithsomte and 
blende The mints in the St I rangois field were worked by the 
french from earlv in the i8tli century The oldest Mine La Mo tie 
(Madison county) discovered in 1715 De la Motte Cadillac 
IS still a he ivy producer St Frin(,ois county alone produces 
about nine tenths the yield of lh( held, Madison, Washington 
Jefferson and Franklin counties furnish most of tlie remainder 
Large quantities of lead are ilsii obtained from the zinc held of the 
south west Both the St I rain, 01s and Jasper ores yield from 70 
75 % metal in fintil product and assay even higher It has 
been estimated that down to iSqj r 100000 tons of ore yielding 
metal worth $74 ooo 000, had been taken from the state fully 
half of this having l>een mined in the preceding twenty yeais 
The total output for Ihc stite in 1908 wis 144 459 tons, vaLuetl at 
134 556, of this ii(y 531 tons came from the central and south 
east field, and of the remainder 15 240 tons from the Webb Citv — 
Prospenty camp /me was oiiginally a hindering by product of 
lead mining m the south west and was thrown away, but it long 
ago became the chief product m value in this field The so-callcd 
' Joplin district ' of sinith western Missouri and south eastern 
Kansas— three fouiths of it being in Mihsouri — produces nine 
tenths of all the zme mined in the United States Mining in south 
western Missoun began xlxint 1831 but zinc was of no impoitance 
m the output until 1872 In the ne\t thirty-one years the aggie 
gate proifuct was about ^ 000 000 tons ot 01 e worth some 
lioooooooo The output fiom tHoj to 1905 averaged 219874 
tons of ore \ earlv , m 1908 it was 107 404 tons 1 he history of the 
St lriu<;‘0is Grinbv and Joplin districts has been scnsitional 
ITie fortunes of the last have largely revolutionized the conditions 
ind prospects of the southwestern counties SiKei is found in 
connexion with lead and zinc mining, in 1908 the total output was 
49131 oz V aliif d at opj ( lays occur m amounts and v meties 
surpissed b) the deposits in ver) few if any stiles of the Union 
They are m ever) form from the rare to the common glass pot 
clay, ball cliys kaolins flint tiieclays plastu fireclavs stoneware 
ilays pavin^ bru k sh iles building brick and gumlKi cl i\ s Plastu 
fireclays p iving and buck cla) s ire ivailiblein Kcmmglv limitless 
•nnntities The loess the rc sorted residu il cliys and the gl icial 
clays are all used for the production of brick Cl lys occur m short 
ill over the stiU , and Ihcir use is almost as gencial In 1905 and 
1907 the rank of Missouri was sixth in the Union in tlie value of 
clay products -namely 20^ 4TI in 1903 ami $<> 8c)8,S7i in Ufoy 
There lias been no more than the slightest beginning made in thv 
utilization of Uu sc resources Stone resoiiices art alsti 1 11 j^e 
Limcbtones are by far the most important led and giay granites 
sandstones ind marble (^tc rtneviJve coiintv) bung of little mon 
than loc l 1 iin|roitanc( In rgoS tlie total value of stone qiurned 
was |2 300 058 Iripoli IS quari ud piiticulaily in Ntwlon countv 
whcie it has been produced since 1872 md though not pio<luced in 
great quantities has value from its genu il scarcity I his Missoun 
tiipoli IS a finely doconinosed lij:ht iO( k ibout 9S silica and is 
used for filter stones and as in ibrasu c Ch it — fine!) crushed 
flint and limestone vicldcdas tailings in the lead and zinc mines — 
finds many uses Limestone is quviTicd ill over the state (except in 
the embay muit legion) ihirc arc nnlnnite<l supplusof chy shale 
lud lumstom, the three esstntnl constituents of Portland umuit, 
ind the manufacture of this, begun in 1902, at once assumed im- 
portant proportions Quicklime minnfacture is ilso in iiu|H>ttaut 
industry in 1908 the product of quicklime was 107,000 tons 
Manufacturer -M inut ictuimg and me'chanu al pui suits ib-»orl) <1 
m 1900 the lalxmrs of 195% of all peisons cngigul m gaiiilul 
occupations less than half as many as wen engaged in ignuiltuic 
though an igricuUural state, Missemri had in looo three cities with 
populations of af>ovc ioooo<i, whose wealth is based on manu- 
lactures and tiadc Missouri is the hading manufactui mg state 
west of the Mississippi Between 1880 uni 1900 the value of the 
product incri ased irom $105,580,203 to $583,492,784, of which 
^3*0,304,095 was th( vilue of products of the factoiy system , 
m IQ05 the factoiy product w is valued at $439,548,937 Of the 
total output m i9e>o, three fourths were made up by the output 
of St Louis ($253,029 73 ^ of whiedi '*:i95 75^,788 was from estab- 
lishments under the ' hetory system '), Kansas City ($56 327,592 
-^23 588,653 iKing factory pnxluct ’), St Joseph ($51,090,750, 
including the product of some establishments out id( the city 
limits, $11,301959 being factory product*' within the city 
iirmls), and Spnnglidd ($4,12(1, 871 $5,455800 being “factory 

pioduct * ) for the same four cities m 1905 the pmportion of the 
t^c b total jiroduct ($459548937) manufactured under the 
‘factory system is smaller and less than time- fourths was made 
the following seven cities bt I ouis ($267 507,058), Kansas 
?5.57b^dO)»^^ ($*U 57 I 7-2f>), ^Springfield ($5 295,31')). 

ial ($4, t42,o9<)), Jefferson City ($5926,032) md Joplin 
5jio5) in 1903 the (Uvtn mnnicip ihties with i population 
it least 8000 each (including the seven above, and Carthage, ; 


Moberly, Sedalia and Webb City) produced, under the ' factory 
system,* goods valued at $555,43*,978 Fighteen mdustnes ii 
1905 employed nearly three-fifths of the wage-earners in factories 
and were represented by nearly two thirds ($293,882,703) of the 
total product Ihc most prominent items in this were slaughtering 
and meatpacking products (value $60,051,133 in 1903), tobacc:) 
(in 1905, $50,884,182) flour and gnsf mill products (m 1905, 
$58,020,142),* malt liquors (m 1905, $24,154,264), boots and shoes 
(in 1905* $23,49^.552), lumlxr and timber products (m 1905, 
$10,903,783), men ^ factory made clothing (in 1905, $8,872,851^ 
and cars and gcneril shop construction and repairs by steam rail 
ways (1905, $8,720,455) the increase m the slaughtering industry 
between 1890 ind 1900 (1549 %) was chiefly due to rcmaikable 
growth m Si Joseph— or, to be more piecise, just outside the city 
limits of bt Joseph between 1900 and 1905 the increase was 
39 5 % Although Missoun is not a great tobicco state, St f-ouis 
IS one of the greatest centies of the country m the output of tobacco 
products It isr ilso, for the state, the great centre of all the leading 
interests with the exception of si lughtcnng 1 he boot and shoe 
industry is new west of the Mississippi, but Missouri holds in it a 
high and nsing rank In the Joplm mining region a considerable 
amount of ores ig smelted, but the bulk of the ores is sent into 
Kansas for smelting The finer clays, also, are mainly shipjicd 
Irom the state 111 natural form, but m the manufacture of sower jnpc 
and fire brick, Missouri is a very prominent state bt Louis and 
Kansas City arc the centres of the cliy industries 

Commumcattofis — In rgoo rather under a filth of the working 
population were engaged in trade and transpoi tatuui In 
commerce as well as in maniif icturcs bt I ouis is Inst among the 
cities of the st ite, but Kans is C ity also is one of the gre itcst r ulway 
icntrts of the country intl the trade with the southwest, which 
St Louis once held nlmost undisputed, has been greatly cut into by 
Kansas City, as well is by Galveston and other ports on the Gulf 
Th( re IS still considerable commerce on the Mississippi from bt 
Louis to New Orlcins and a few pissciigir steamers are still in 
service In 1906 1907 there was a notable agitation for imjirove- 
ment, following tri il voyages that proved the navigability of the 
Missouri up to Kansas City hor this part of the river Uk maxi- 
mum (haft at mean low w iter was 4 ft in 1908 In 1907 the 
amount of freight carried from the mouth of the Mivsouii to Sioux 
City, Iowa, was 845 865 tons, and river rafts wire about C)0 % of 
railway rates In 1907 tstimatts were nude for 6 ft and 12 ft 
channels from Sioux City to Kins is ( ity and from Kansas Cilv 
to the mouth of the river The improvement of the Missouri — 
which is tai mon difficult to navigate than the Mississippi — w is 
btgim bv (ongres m 1852, md (in addition to large joint appro- 
priations for the Missouri, Mississippi, Arkansas and Ohio riveis 
from 1852 to tSS 2) cost $11,1 50 360 between 1S76 and igtx) Also 
$63000 was expended from 1832 to 1876 In nothing except the 
fnightmg of bulky md imperishable pioducts, like cotton eoul 
md cereals, was the ri\ir ever able to contest the monopoly of tin 
r always The miicnge ot these within tui state lost from 39(>o 
in 1880 to (>142 m iSoo md to S025 94 m 1908 the Missouri 
Panfie being far the greatest '.ystem of the state bt Louis, Kansas 
f itv ind St Joseph are ports ot entry for fonign commerce 

Populal ion ~ihe total population of Missouri in 1900 w is 
3,106,663 (or 45 2 to the sq m ) The population in 1810 was 
20845, in 1820, 66586, in 1830, 110,455, in 1840, 583,702, m 
1S50, 682,044, in i860, 1,182,012, m 1870, 1,721,295, in 
1880, 2,168,380 and m iScjo, 2,679,184 Thus, even in the 
years of the ( ivil War, there was no apparent set-back 
Of t' c aggregate of igoo, 63 7 % lived in rural districts ' 
(/ e hose outside ill plates of a population of 2500 or up 
wards), and 27 1 % in the three great cities of the state, St 
Louis (pop 573,238), Kansas City (165,732) and St Joseph 
(102,979), 5 2 % were negroes — their increase from 1890 to 
1900 being less than half as rapid as that of the whites, and 
70% only were foreign-born Slightly more than half of all 
foreigners are Germans, Irish, Lnghsh and Scotch, French 
and English Canadians, Swiss and S( andmavians following 
The German element is, and has been since about 1850, ot 
gre it importance — an importance not indicated at all by its 
apparently small strength in the population to-day The Ger- 
man immigration began about 1845, pavssed its 

maximum, so that in 1900 more than half of all the foreign-born 
(not only the Germans, but also the later-coming nationalities) 
had lived within Missoun for more than twenty years, and moie 
than three-fourths orall had been residents of the state for ten 

* Omitting here pnntmg and publishing, and foundry and machine- 
shop pre>ducts, which (hkc carpentering, bakery jiroducts, Ac , in 
cities) have little distinctive in them to set Missouri off from other 
states Hut it is to be noted that St Louis w one of the leading 
producers of street railway cars. 
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years or more Thus the foreign element is an old one, and other 
statistics show that it is being effectively absorbed mto the 
native mass by intermarriage ^ The German influence has been 
felt in education and in the anti-slavery cause The early 
settlers of the state were practically all from Kentucky, Tennes- 
see, Virginia and the old slave states of the south-east, and their 
influence was easily dominant in the state until well after the 
Civil War (about 1875), when northerners first began to enter 
the state in large numbers The south-western Ozarks were 
settled originally by mountaineers from Kentucky and Tennes- 
see, and retained a character of social pnmitiveness and indus- 
trial backwardness until after the Civil War Ihis region has 
been industrially regenerated by the mine development In 
addition to St Lou is, ^ Kansas Citv and St Joseph, the leading 
cities in 1900 were Joplin, Springfield, Scdalia, Hannibal, 
Jefferson City, (arthigc, Webb City and Moberly 

As Missouri was originally a Freni h c olonv the Roman Catholic 
IS its oldest church, and it is still the strongest with 382,642 
communicants m 1906 out of a total ot 1,799,239 for all denomi- 
nations In the same year there were 218,353 Baptists, 214,004 
Methodists, 166,137 Disciples of Christ, 77,599 Presbyterians, 
45,018 Lutherans, and 32,715 members of the German Lvangelic al 
Synod of North \meri( a 

idmunstraUon — Three constitutions, framed bv conventions 
in 1820, 7865 and 7875, have been iclopted by the people of the 
state and a fourth (1845) was rejected, principally because it 
provided for popnhr election of the state jiidici iry, which was 
^hen appointed in addition to these four con titution il con- 
ventions mention slicnild be made of the spccul body c.hostn in 
7861 to deride the question of secession, which retained supreme 
♦hough irregular control of the st itc during the Civil War ind 
some of wiiose ids had all the lorce of promulgitecl constitu- 
tional amendments Universal m inhooci suffrage was estab- 
lished by the hist constitution Ihe constitution of 1865 was i 
partisan and intolerant document, i p.irt of the evil aftermath of 
wir, it was adopted by an insignificant majority and never had 
iny strength in pnblu sentiment'^ The present constitution 
(thit of 1873) wi a notable piece ol woik when framed The 
term of the govcinor ind other chief executive ollicers, which 
had been fejur years untfi the adopticjn ol the constitution of 
1865, imdci which it was two years, was restored to the Icmg 
term (unusual in American practice) 1 he legisl iturc (or, is it 
Is c died in Missouri, Gcncr il \sscmbly) had been permitted to 
hold adjourned sessmns under the constitution of 7865 I his 
expensive practice wis abolished, various checks were placed 
upon legisl itive extravagance, and upon linaneid, special and 
toe \1 Ic gislation generally , and among reform provisions, common 
enough to-day, but unc ommon in 1875, those forbiddin^^ the 
Gener il Assembly to make irrca ocable grants of spec id privileges 
and immunities, recpiiring fin me e officials of the state to clear 
their accounts precedent to further eligibility to public office, 
preventing private gun to state officials through the deposit of 
public moneys in banks, or otherwise, and permitting the 
governor to veto spec flic items in general appropriation bills 
The grand jury was reduced to twelve members, and nine ron- 
< urring may indict The township system may be adopted by 
county option, but his not been widely established, though 
purely administrative (not corporate) “ townships '' are an 
essential part of state administration St Louis and Kansas 
C ity have adopted their own charters under constitution il 
provision Up to 1909 37 constitutional amendments were 
submitted to the jaeople for adoption or rejection, and 22 were 
adopted Three of these (7900) restrict the calling of the grand 
jury, permit two-thirds of a petit jury to render verdicts in 
c ourts not of record, and three-fourths to give verdict in civil 

^ In 1900 only one person in ix had both parents of forciqii 
birth 

2 St Louis was the capital in 1812-1820, St Charles m 1820-1820, 
and Jefferson City since 1826 

* After the proscriptive features of this constitution wtre abolished 
by amendments in 7870, however, there was no great discontent, 
iiid the vote for holding a constitutional convention in 1B75 was 
very close 111,299 to 111,016 


cases in courts of record Cities have been allowed (1892), upon 
authorization by the General Assembly, to organize pepsion 
systems for disabled firemen, but not allowed (1904) to organize 
the same for police forces An amendment whu h w as adopted 
(177,615 for, 147,290 against) in November 1908, and came in 
effect on the 4th of December 1908, provides for initiative and 
referendum applying to statutory law and to constitutional 
amendments, but emergency measures, and appropriations for 
the state government, for state institutions, and for publn^ 
schools are exempt from referendum Initiative petitions, 
signed by at least 8 % of the legal voters m each two-tlnrds (at 
least) of the congressional districts of the state must be filed not 
later than four months before the election at whith the measure 
IS to be voted upon Ihe referendum may be ordered by th(. 
legisl iture or by a petition signed by at lea^st 5 of the legal 
\o^crs in each of two-thirds (at least) of the i ongressional 
districts of the state, such petition must be filed not more than 
90 davs after the final adjounimtnt of the legislature, referred 
meisures become law upon receiving a favourable majority ot 
the popular vote Among defeated amendments that are indi- 
cative of socio-political tendencies was one (1896) to authorize 
( ities of a population of 30,000 or more to piirch isc, erect or 
inaiiitain waterworks or lighting plants 

Therf nothing cxtiaortlm iry in the general judiual system 
1 he civil law seems to have had only a tacit, and is soon as ^me^lcan 
immigration began a limited, application Ihe common law was 
introduced witli the American settler and after 1804 was the 
explicitly declared basis of judicature Prictically no trace ol 
i rench ind Spanish administration was left (xcci)t 111 the land 
icgjstcrs I he rnctro|x)litan pnmacy of St 1 ouis and Kansas Citv 
is rcttccleil in the gcncr il organization of the coiuts I ho Bureau 
ot Labor Stitistics maintains free employment bureaus in St Louis, 
Kansas City and St Joseph There is dso a State Board ot Media 
tion and Arbitiation to settle labour disputes A Boird of Rail 
load and Wai chouse Commissioners, elected by the i^ople, wa*> 
established m 1875, under a provision ot the constitution icxjuirini 
the Gtiuril Assembly to establish maximum rites ind provicb 
igimsL (1 iserirn mat 10ns •* 

I he hom( stead of a housckocnei or huad of a family, togcth< r 
with he n nts ind pioducts of tnc saint is exempt from levy ind 
attachment except to satisfy its Kibilitus at the time he acquired 
it A homt stead so exempted is, however limited to 18 sq rods 
of giound and to >3000 m v due if it is m a city having a iHipiil ition 
of p> 000 Ol mure, to 30 sq rods and $1500 in value u it is m i 
city hume a population of 10,000 ind less than 40000 to 5 acris 
md $1500 in V due if it is m in incorporatcxl jdacc having i popuk 
lion of less th in 10,000, ind to lOo acres and 81500 m value if it 
IS m the country A husband owning a homestead is dcbirred from 
selling or inortgiging it without th(. joinder of his wife, and if the 
hush ind (Iks 1( iving a widow or minor children the homcstca^l 
piss(s to ullur or to both jointly ami may b( so held until the 
voungtot child is twenty one yeais of age or until the m image or 
death of tnc widow Ihe pnncipil grounds foi divorce are im 
[H>tene(, bigimy, adultery, ccmviction of h lony or other infamous 
I rime subsccpient to the mirriigo or before the marriage if un 
known to the otlur i>arty, desertion or habitual drunkennevs for 
(jne ytar, such cruel or barb irons treatment as to endanger the 
life of tlie other, such conduct as to rtmUr the condition of tho 
ollur intolerable, and v igraney of the husband, but before apply- 
ing for a divoiK th( pliintiff must reside m the state for one year 
iniiiKdiately pn ceding unless the cause of action was given within 
the slate or while the plaintiff was a resident of the state A 
man led woman may hold and manage pioperty as if she were 
single She is entitled to the wages for hci separate labour and 
that of her children, and is not liable for her husbands debts 
\ widow has a dower right to one third of her husbands real 
t state and to the share of i child in his ixrsonal estate If a bus 
band dies willmut leaving (hildren or other descendants, the widow 
IS tntitled to ill the real and personal estate which c ime to him by 
mamage, to what remains of the personal property which came 
into his possession by the written consent of his wife, and to one- 
half his other real and personal property at the time of his death 
If a husband dus leaving descendants only by a former mamage, 
the widow may take m lieu of dower the pirsonal property that 
euim to him by means of mamigc, or if there be childicn by both 
mariiages she may take in lieu of her dower right to his n il estate 
an absolute right theiein equivalent to the share of i child Her 
dowel IS not lost by a divorce resulting from the fault or mis 
conduct of the husband \ widower is entitled to a share in his 
wifcK personal estate equal to the sliarc of a child, and if there arc 

In 1907, m Missouri, as m various other states, passenger rates 
were reduced by law to 2 cents per mile, but this law was declared 
unconstitutional in 1909 
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no descendants he has an absolute right to one-half of her property 
both real and personal 

tinance — Revenue is drawn mainly from a general jiroperty 
tax In 1904 the gross valuation of all taxable wealth was put at 
$1,155,402,047, and taxation for state purposes aggregated $017 
per $1000 ^ In the years 1851-1857 a debt of $23,701,000 was 
incurred in aiding railways, and all the loads made default during 
the Civil War The state could not meet its guarantee obligations 
(hence the strict bonding provisions of the constitution of 1875), and 
m 1865 Ixjnded debt of alx)ve $36,000,000 Ihis was reduced 

to $21,675,000 by i 8()9, and in 1003 was wholly extinguished, 
every obligation having been fully diseliarged A small debt - (at 
the close of 1906, $4,30^,839) is earned in the form of non negoti 
able state certificates of indebtedness issued m exchange for money 
taken from the educational funds of the state, and is intended as 
a permanent obligation to those funds An amendment to the 
constitution adopted in 1908 permitted counties to make an < xtra 
levy of 2*) cents on each kk) dollars valuation for the construction 
ond repair of roads and bndges 

Chantable and Penal Institutions — Ihc charitable and peinl 
institutions of the stat( mclude the pcnitemliary at Jefferson City, 
opened in 18^6 which is self supporting i training school for boys 
it Hoonville (op<ncd 1889), in industrial home for girls at Chilli- 
eotlie (e tablished 1887), hospitals for the insane at Fulton (1817) 
St Joseph (opened 1874), Nevada (1887), and Farmington (1899), 
a school for tlic blind at St Louis (opened 1851) a school for the 
deaf at 1 ulton (opened 1851) i colony for the feebleminded 
and cjuleptie at Marshall (established 1899) a state sanitorium 
for consumptives, at Mount Venion (est iblishee* 1905, opened 
1907) a Federal soldiers home at St James and a Confexlerate 
soldiers' home at Higginsville (both established 1897) 

Education — Ihc expenditure uj)on pulilic scliools is much greater 
in Missouri than in niiy other of the old slave states Most of the 
total expenditure (in 1908 812 769690) is made possible by local 
ta'' ition Ihe percentage of the enumerated school population 
(children 6 to 20 years of age) attending school m 1908 was |8, 
and the pciee ntage of the total enumeration enrolled was about 71 
the generd showing being excellent, and that for ncgioes remaik 
ably so Blacks and whites irc segregated in all schools Various 
high'Sehools se dteud ovei the state ait given over to the negroes 
and m 1904 the nuinbei of pupils attending these was cxceedcel 
only by the corresponding numbers in Texas anel Mississipju — 
states with live anel sixfolel the negro |X)pulatiou of Missouii 
Illittratc jJti'^ons ibove 10 ye irs of igc constituted m 1900 0 4 % 
of the total ixjpul ition— 28 i % of the negroes 7 i % of the natives 
69 of the foreign boni Ihe idea of providing a university and 
fice local schools as parts of i public school system eKCurs in the 
constitution of 1820 ( inel in the Acts of Congress that jire parcel 
the way fe^r state he>od) ind the occurrence is noteworthy but the 
real beginnings ot the system scarcely go back lurthei than 1850 
Nor wavS verv much jirogress m icU until i law was ])assod in 1853 
leejiiinng a ejuarter of the general \c irly revenue of the st ite to be 
distributexi among the counties lor schools this appreapiiatiem 
was made regularly after 1855 (sive in i86i-i8()7) and since 187*) 
has rested em a constitutional provision Ihe maintcnincc ol a 
ti;pc public school system was placed on a firm and bro id founelatie>ii 
by the constitution adopted in that year In the years liter 1887 
onc-third of the tot U revenue was appropnate^d to the public 
common schools anel in 1908 the total appropnatiem for public 
schools, normal schools and the state university was about thiee 
fifths of the entire st ite revenue Local taxation is another souice 
of the school funds In 1908 the total school fund, including state, 
county, township and special district funds w is about $14,000 000 
ot which the state funel was nearly one thuel Ihe schools ot 
St 1 ouis have a very high reput ition 

\niong institutions eif higher le irnmg the university of Missouii 
at Coluinbi i is the ehie t one maintained by the state It was opened 
to students in 1841, rc'ceived aid for the first time from the state 
m 1867 A\ointii were first admitted to the normal department in 
to the aeaelemic department in 1870 and sexm aiterw irds to 
ill departments In addition to the academic department or 
c ollt ge proper, the univi rsity embraces special schools of pedagogies 
(i 8()8) agneulture and mechanic aits (1070), mines and metillurgy 
(1870, at Kolia), law (1872) meeheine (1873), fine arts (1878), tngin 
eenng (1877), militaiy science, commerce, a graduitc sehoe^l of 
aits ind sciences (i89('), and a department of journalism (1908) 
An expenment station suj)|x)rtcd by the national government was 
established in 1888, anel is part of the school of agriculture Ihe 
state Boarci of Agriculture organizes educ itional farmers' institutes 
iiid Tgnculturo is taught, moreover, in the normal schools of the 

‘ The cemstitution il jirovision requiring assessments at cash 
valuations is not it all observeel according to the State Revenue 
Commission of 1902 the average tax valuation was 40 to 50 % of 
the real v due Ihe national censiisis of 1S80 and i8<)o (no estimate 
being made in 1900) put the total value of all property it 

562,000,000 and $2397,002,945 respccti vly 

^ In 1902 the bondeel debts of counties and townships ^gregaled 
$8,066,878 that of towns and cities (mostly that of St Louis), 

551,193,870 


I state Of tliese five are maintained as follows at Kirksvillc (1870), 
at Warrensburg (established 1870), at Cape Girardeau (estabhsned 
1873), at Spnngficld (established 1905), at Maryville (established 
1905), and there is a normal department in connexion with the 
Lincoln Institute, for negroes, at Jefferson City Lincoln Institute 
(opened in 1866) is for negro men and women The basis of its 
endowment was a fund of $6379 contributed m 1866 by the 62nd and 
05th regiment U S Colored Infantry upon their discharge from 
the service it has agricultural, industnal, sub normal, normal and 
collegiate departments Among privately endowed schools the 
greatest is VVashington University in bt Lgiuis it is non sectanan 
and was opened m 1857 Noteworthy, too, is the St Louis Um 
vt rsity, opened in 1829, the oldest institution for hightr Icainin^ 
west of the Mississippi, it is a Jesuit college and the parent school 
of SIX other Jesuit mstitiitions m the states of the middle west 
Ihcn are many minor colleges and schools, most of them eo- 
cdue itional, and special colleges or academies for women arc main- 
tained by different religious sects hmallp, there aie various 
jirofessional schools, most of them in St Louis and Kansas City 

History - The early French explorers of the Mississippi 
valley left the first trace of European connexion in the history of 
Missouri Ste Genevieve was settled in 1735, Foit Orleans, 
two-thirds of the way across the state up the Missouri iivei, had 
been temporarily established in 1720 , the famous Mine La Motte 
in Madison (ounty, was opened about the same time, and before 
the settlement of St Louis, the Missouri river was knowi to 
trappers and hunters for hundreds of miles above its mouth 
It was in 1764 that St Louis {qv) was founded Iwo years 
before, the portion of Louisiana west of the Mississippi had 
SKreth passed to Spain, and in 1763 the portion cast passed to 
T ngland When the English took possession a large part of the 
people in the old French settlements removed west of the rivei 
Not until 1770, after O’Reilly had established Spanish lule b\ 
force at New Orleans, did a Spanish officer at St I ouis take 
K tual possession of the upper country another on the ground, 
in 1768-1769, had forborne to assert his pow ers in the f u e of the 
unfriendly attitude of the inhabitants Spanish administialion 
began in 1771 French rtmamed the oflicial language, and 
«ulministr ition was so little altered that the people quickly giew 
reconciled to Ihcir ehanged illegianc e Settlement was confined 
to a fringe of villages .ilong the Mississippi FTcneh-C iiiadian 
hunters and trappers, and soon the rivei boatmen, added an 
element of adventure ind colour m the primitive life of the 
(olon> Lead and salt and peltries were sent to Monlit il, 
New Oi leans, and up the Ohio iivcr to the Atlantic cities 

Ihc Americans were hospitably received, the immigrants, 
even Protestant clergymen, enjoved b> officul goodwill complete 
religious toleration, and after about 1796 lavish lind grants 
to Americans were made by the luthonties, who wished to 
strengthen the colony against antic ipatecl attacks by the British, 
from C inada Kentue ky , 1 ennessee and Virginia furnished most 
of the new-corners The French had lived in villages and main- 
tained considerable communal life, the Americans scattered on 
homesteads With them came land speculation, htigiousness 
the development of mines and mming-camp Uw, and the passion 
ot politics, of which duels were one feature of early days In 
1804 there were some io,o(X> inhabitants m Upper Louisiana 
(mainly in Missouri), and of these thice-liiths were Americans 
tiid their negroes Racial antipathies were unimportant, and 
ail parties were at least passively accjuieseent when Louisiana 
became a part of the United States On the 9th of March 1804, 
at St Louis, Upper Louisiana was formally transferred J n 1818, 
after passing meanwhile through four stages of limited self- 
government,*^ that portion of the Pure base now included in the 
state of Missouri made application for admission to the Union as 
a state ^ In 18x2-181 3 a remarkable earthejuake devastated the 
region about New Madrid A large region w as sunken, enormous 
fissures were opened in the earth, the surface soil was displaced 

' In 1804, the Disliict of Louisiana, in the administiativc system 
of the Icmtory of Incliaiia m 1805, an independent government, 
renamed the lerntoryAif Louisiana m 1812, the lerritory of Mis 
soun in 1816, another grade of territorial government 

•* Until 1836 the state boundaiy in the north west was the 
meridian of the mouth of the Kansas river drawn due north to the 
Iowa line The addition of the tnanglc west of that line — the 
so-callcd Platte Purchase — violated the^ssoun Compromise 
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and altered, and great lakes were formed along the Mississippi 
One of these, Rcelfoot Lake, east of the river, is 20 m long and 
7 wide, and so deep that boats sail over the submerged tops of 
tall trees Indian troubles again disturbed the peace during 
the second war with Great Britain By 1808 the Indian title 
was extinguished to two-thirds of the state, though ac tual settle- 
ment did not extend more than a few miles westward from the 
Mississippi, in 1825, by a treaty with the Shawnee made at 
St Louis on the 7th of November, the title to the rest of the 
state was cleared, and a general removal of the Indians followed 
Meanwhile, after the peace of 1815 a great immigration had set 
HI, manv settlers coming from the free states north of the Ohio 
The application for statehood precipitated one of the most 
famous and signific xnt episodes of national history — the Missouri 
Compromise {qv) In August 1821, after three years of bitter 
< ontroversv, Missouri was formally admitted to statehood 

In the four decades before the Civil War, two matters stand 
out as most distinctive in the history of the state the trouble 
with the Mormons, ind the growth of river and prairie trade 
In 1831-1832 Joseph Smith, the Mormon Icadci, selec ted a tract 
at the mouth of the Kansas river as the site of the New Jerusa- 
lem, to whu h his followers came fi om Ohio m 1832 I hey w ere 
not welcome fheir ‘^revelations’^ in their papers predicted 
dire things for the Gentiles, they were thrifty and well-to-do, 
and were rapidly widening their lands, the} were accused of 
disregard for Gentile property titles, and thc> obstructed the 
processes of Gentile law within their lands In 1S33 the Missou- 
rians, in mass meeting, resolved to drive them from the country 
I he five )ears thereafter were mxrkcd by plunder and abuse oi 
the sect Ihe militia and the courts give them no protection 
I hey were di i\ en out, and went to Illinois, hut continued to hold 
part of their abandoned lands hirst St I ouis, and then other 
towns on the Missouri river in succession westward, as they were 
settled and became available as depots, served as the outfit 
points for the Indian trade up the Missouri and the trade with 
Mexico through Santa I he trail followed b) the latter had 
its beginning about 1812, and (beginning in 1825) survexed 
b} the national go\ ernment In earl> days Mexican and Ameri- 
( an military detachments escorted the caravans on cithci side 
of the international line Independence Alissouri (after about 
1831) and Kansas Cit} ( fter 1844) were the grcit centres of 
this trade, which by 18O0 w is of national importance ^ After 
the Civil War the railways gradually destroyed it, the Atchison 
Topeka & Santa Fe railroad running along the old wagon trail 
No steamer traversed the Mississippi above the Ohio until 1817, 
nor was a voyage made between New Orleans and St Louis, noi 
the lower Missouri entered, until 1819 In 18^2 a steamer ran 
to the mouth of the Yellowstone, and in 18(40 the last c ommcrcial 
trip was made to old Foi t Benton (Great Falls), Montana 1 he 
interval of years witnessed the growth of a river trade and its 
gradual decline as point after point on the iiver — Kansas City, 
St Joseph, Council Bluffs (Iowa), Sioux Falls (South Dakota) 
and Helena (Montana)— was reached and commanded by the 
railways In 1906-1907 an active campaign was begun at 
Kansas City for improving the channel of the Missouri and 
stimulating river freighting below that point 

Among events leading up to the Civil War, first the annexation 
of Texas and then the war with Mexico left special impress on 
Missouri history Since 1828, when national political parties 
were first thoroughly organized in the state, the Demix rats had 
been supreme, and carried Missouri on the pro-slavery side of 
every issue of free and slave territory But there was always 
a strong body of anti-slavery sentiment, 2 nevertheless, and this 

1 In 1855 its value was estimated at $5,000,000 In 18O0 it 
was much greater In the latter year the trade employed 5<x)o 
wagons, 62,000 oxen and mules, and 7000 men 

^ Under the constitution of 1820 the General Assembly had 
power to mancipate the slaves with the consent of their masters 
In 1828 Senator T H Benton and others prepared a plan for 
educating the slaves and gradually emancipating them under 
state law and undoubtedly a considerable party would have 
supported such a project, for the Whigs an i Democrats were not 
then divided along party Imes orv the slavery issue, but nothing 


took organized form in 1849, when Senator Benton repudiated 
certain ultra pro-slavery instructions, breathing a secession 
spirit, passed by the General Assembly for the guidance of the 
representatives of the state in Congress From that time until 
his death he organized md led the anti-disunion party of the 
state, Francis Preston Blair, jun , siKeeeding him is leider 
The struggle over Kansas (q v ) aroused tremendous passion in 
Missouri Her border counties furnished the bogus i itiztn> who 
inv^adcd Kansas to carry the first territorial elections, and soon 
guerrilla forays back and forth gave ov er the border to a c arnival 
of crime and plunder Political conditions were chaoti< In 
the presidential election of i860, Douglas received the electoral 
vote of the state, the only one he c iiritd in the Union The 
Republicans hid little strength outside St loins, where the 
German element was strong A party led by Claiborne T 
Jackson, the governor-elect, was resolved to i arrv the state 
out of the Union Such se( ession, it was supposed, would carrv 
the other border states out also With equal blindness the 
Secessionists favoured, md the Republaans opposed the callini, 
of a special state convention to decide the issue of scicssion 
The election showed that ptxpular sentiment was ovcrwhdm- 
ingly hostile to secession md the ccmvention, by a vote cl 
80 to I , rc solved (Marc h 4, 1861) thit Missouri had “ no idequati 
ciuse” thercfoi (lovernor Jackson thereupon sought to attain 
his ends by intrigue, and the national irsenal at St Louis bee mit 
the ol)je( tivc of both parties It was won b) the uni oniiitional 
union men, hut i smaller irsinal it Liberty was seized hv the 
Secessionists Govcrnoi Jaikson refused point-blank to con 
tnlnite the quota of troops from Missouii c died for b) J’lesidcnt 
I incoln Aggressive (oidlitt u illy opened at St loins on thi 
loth of M w, md xrmed hostilities begin in June On the 10th 
of August 1861 at Wilson’s (reek near Springfield (lencral 
Nathaniel Ivon was defeated h) a superior Confederate loree 
m one of the bloodiest bittlcs of the war \fter this the 
Confederates held much of southern Missouri until the next 
spring, when they were driven into Arkansis, nevTr afterw ird 
reg lining foothold in the st ite In the lutiimn of 1864 Sterling 
PiKC Icei i brilliant hut rather bootless C onfcdcrate r ud icross 
the state, dong the Missoui 1 river, and w is only fore cd to retie it 
sHithvvard bv defe it it Wcstpoit (Kansas City) Ihe vsestein 
border v\ is rendered desolite and deserted by guerrilla forav s 
throughout the w ir Prob d)l} 25,000 or 30,000 soldiers sen eel 
in the Confederate irmies, and 109,111 weie furnished to the 
Union ai ms 1 his w is a rem irkable show ing The re w as nn)i e 
01 less internee me conflict lliroughout the waxr, md local ehs 
affeition under Union rule, md Confedciate leeruiting wa> 
e lintel on even north of the Missouii 

Mtogether, the stitc offered a difiieult eivil and militai \ 
problem throughout the Civil W ir An emancipation pro 
clamation issued by^ Cjcneral J C hremont at St I ouis in 
\iigust 1861, though promptiv eJisavowcd by President Lincoln, 
precipitated the issue Ihc state eonvention, after voting 
igainst secession, had adjourned, and after various sessions 
was dissolved in Octobe r 1863 Assuming rcvolutionaiy powers, 
it deposed Governor laekson ind other state ofluers, appointeel 
their successors, declireel vacant the seats of members of the 
A sembly, and abrogited the disloval aits of that bod) In 
October 1861 a rump of the deposed Assembl} passed an let 
of secession, which the Confederate States saw fit to legard is 
legitimate, and under which they admitted Missouri to their 
union by declaration of the 28th of November In 1862 the 
convention rejected the President’s suggestion of gradual eman- 
cipation, disfranchised Secessionists, and prepared a strong 
oath of allegiance In the summer of 1863 the convention 
decreed emancipation with compensation to owners This did 
not satisfy the Radical Republicans, and on the issue of 

canic of the plan, and the manner of its defeat proves that it could 
not possibly have been pushed to success The trouble ovei 
Lovejoy s printing olfice at St I^uis (1833-1836) put an eff(x:tual 
end to the movement for emancipation 

® Compare the vote of 1861 The Union death-roll of Massachu- 
setts (troops furnished, 159,165) was 1 3)942, that of Missouri 13,887 
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iilimediateaiid unconditional emancipation they swept the state 
in November 1864 By the constitution of 1865 slavery was 
abolished outright ^ The convention of 1861, by maintaining 
continuous government, had saved the state from anarchy and 
from reconstruction by the national power, but an ironclad 
test oath (it required denial of forty-five distinct offences) 
was provided, to be taken by all voters, state, county anci 
municipal officers, lawyers, jurors, teachers and clergymen Its 
attempted enforcement was a grave error of judgment, and was 
attended by great abuses, and it was finally held unconstitu- 
tional by the United States Supreme Court Ihe legislature 
however, maintained its ends l)> registration laws that reduced 
to impotence the Democratic tlet torate The Radical Republi- 
< ans lield control until 1870, when they were defeated by a com- 
bination of Liberal Republicans and Democrats,- and the test- 
oath and the rest of the intolerant legislation of the war period 
were swept away In 1872 the Democrats gained substantial 
(ontrol, and after 1876 thur power was established be>(md 
challenge Ihe constitution of 1875 closed the war period with 
blanket amnesties Though in polities habitually Democritic, 
Missouri has generally had a strong opposition part) — Whig 
in antebellum days, and since the war. Republican^— which m 
recent years has made political conditions increasingly unstable 
I his instability is shown in congressional and local rather than 
in general state cle( tions In 1908 a Republican governor was 
elected, the first for more than thirtv vears 

llu C/ovcrntjrb of Missouri since 1804 have been as follow — 


lerrUonal Penod 


Tarty Affiliation 

Serv lee 

[ames Wilkinson 

Appointed 

i<so5 180O 

[oseph Brown (acting governor) 


180O 1S07 

I rcdenck Bates 


1H07 

Meriwether I ewis 

Appointed 

1807 1809 

i ledcnck Bates (acting gov ( rnor) 


i8()9-x8i<) 

Leniamiu Howard 

Appointed 

1810- 1812 

1 redcnck Bates (vctin^ governor) 


1812-181 3 

A ilham Clark 

Appointed 

181 3-1820 

State Period 


\Ic\anilcr McNait 

Dc mocrat 

1820-1824 

fredtntk BaUs (died in olhee) 


1824 182-) 

Abraham J Wilhams (acting goiernor) 

18.3 

(ohn Miller (<^peciil election to fill out 


term) 

Democrat 

1825-1828 

fohn Milkr 

, 

1828-18^2 

I) inicl Dunklin (resigned office) 


1832 i83(j 

I ilbiirn W Boggs (acting gov'ernor) 


1830 

1 ilburn W Boggs 

Democrat 

1836-1840 

1 homas Reynolclb (died in office) 


1 840- 1814 

M M Marmaduke (acting governor) 


1844 

[ohn C Edwards 

l)i mocrat 

1844-18)8 

Austin A King 


1848-1854 

Sterling Price 


1854-1857 

Irusten Polk (elected to United 



btates Senate) 


18 ,7 

Hancock Jackson (acting governor) 



Robert M Stewart (elected to serv l 



ont term) 

Democrat 

1857 I86I 

Claiborne F Jackson (dejxised 



by state conv ention) 


186 1 


^ Thus bbtratiiig about 114,000 blacks, of a tax valuation of 
$40,000,000 

^ I he Lil)erals were those who thought unjust th( proscription ai> 
kgislation passed against the Scccbsiomsts and Democrats, and to 
this issue of local politics were added the issues of national uform 
which the course of President Grmt's administration had forced 
upon his party A convention of Liberals that met at Jeffcison 
( ity in January 1872 issued to all Republicans favourable to reform 
within the party an invitation to meet at Cincinnati m May, 
ind this was the convention of rcfvolters against General ( lant 
that nominated Horace Greeley of New York and O Grat/ Brown 
nf Missouri as Libe^r^tt Republican candidates for the presidency 
ind vice presidency re^pcx:tively The first dclimte organization 
of the liberal Republican party may therefore be said to liave 
iHson made in Missouri in 1870 

* from 1820-1844 the elections were in August anel inaugurations 
in November Governor thing served from the 27 th of December 
• 848 till January i85r^ffie|9after the inauguration was in January, 
ana beginning with election was in November The term 

was four years except liia^r the constitution of 1865 



Party Affiliation 

Service 

Hamilton R Gamble (appointed 
bv'’ state convention, died in 

office) provisional governor 


1861-1864 

Willard P Hall (Lieut 

governor by same power 

acting provisional governor) 


1864-1805 

Thomas C Fletcher 

Republican 

1865-1809 

Joseph W McCling 

1869-1871 

B Gratz Brown 

Lilieral Republican 



(and Democrat) 

1871-1873 

Silas Woodson 

)» 

1873-187S 

Charles H Hardin 

Democrat 

1875-1877 

John S Phelps 

n 

1877-1881 

1 horn IS T Crittenden 

99 

1881-1885 

John S Mar mad like (died in 

oJlice) 

»» 

18S5 1887 

Albert P Morehouse (acting 

govt rnor) 


1S87-1889 

DividR brancis 

Democrat 

1889-1893 

William J Stone 

»> 

1893-1897 

1 on V Stephens 

, 

1897-1901 

Alexander M Dockerev 


1901-1905 

Joseph W Folk 


1905-1909 

Herbert S Hadkv 

Republican 

1909 


BinuoGRAPHN lot Physiogiaphv Sec Surface Features of 
Missouri (in Missouri Geological Survey Reports, vol x, Jefferson 
City, 1896) publications of the Stifc Rurciu of Geology and Mints 
including l)ullttins and n ports of the Missouri Geological Siirvcv 
(1853 seq new serus, 15 v^ols , 1891 1904), publuations of United 
Stales Geological Suivc>, pirticulirly Bul'etins 132, 213, 2O7 
the 22nd Aynmal Fcfwii^ pirt 11 pp 23-227,^0 and rtporls of 
state departments On administration the 'innuil Official Manual 
of ihe State of Mik'.onri (really private, Jeffcison Citv) also F N 
Judson Law and Piariiie of iaxation in Missouri (Columbia 
1900) M S Snow Ilif^htr Lducatxon in Missouri (U S Runau oi 
1 ducation, Washington 1898) On History I uci in Cair, Mi^<iOuii 
( Amciiein Comnionw( nllhs Senes/' Boston 1892) L Houck 
Spanish in Missouii vols Chicago ioto) T T Snead 

1 he Fight for Missouri (New York i8S()) Wilty Britton The ( tvil 
]\'ar on ihe Border (2 vols New York, 1891-1899 3rd cd of vol 1 
icvised, 1899) H M ( hittcndc 11, Hi^^toiy of Fatly Shamhoat 
Navigation on ihe Missoxoi River (2 vols , New York TQ03) W B 
Davis ind D S Durric An Illustrated lU^toiy of Missouri (SI I ouis 
1870) Lncyclopi dia of the Histoiv of Missouri cel by H L 
Com ad (e» vols , New \oik St Louis, 1901) 

MISSOURI COMPROMISE, in agreement (1820) between the 
pic)sla\cr\ and inti-sli\cr) f.ietiuns in the Uniteel States 
involving primaril) the regulation eif slaver) m the puhlie 
territories A hill tei enable the peeiplc of Missouri to foim a 
stile government prcliminar) to admission into the Union 
eamc Inforc the House eif Representatives in Cemiinitttt eif the 
Whole, on the 13th of PYbruar) 1819 An amendnunt offered 
b) I imes T illmadge (i77tS 1853) of New Yeirk, whu h provided 
that the further introdiu tion of slavis into Missouri should 
be forbidden and that all children of slave parents horn in the 
slate after its admission should be free at the age of twcnt)-fivf 
w i*. idoptcd b) the (ommittee and incoi pciratcd in the Bill as 
finallv passed (heb 17) b) the house The Senate refused to 
(onrur m the amendment and the whole measure was lost 
During the following ‘ession (t 8 i()-i 82 o), the house passed a 
similar bill with an imendmenl intioduced on the 26th of 
Januarv 1820 h) John W lav lor (1784-1854) of New York 
making the admission of the state conditional upon its idop- 
tion of a constitution prohibiting slavery In the meantime the 
question had been compluated by the admission in December 
of Alabama, a slave staU (the number of slave and free states 
now becoming eqiul), and bv the passage Ihiougli the house 
(Jan 3, 1820) of a bill to admit Maine, a free state The Senate 
decided to connect the two measures, and passed a bill for the 
admission of Maine with an amendment tnabhng the people 
of Missouri to form a state (onstitution Before the bill was 
returned to the house a second amendment was adopted on the 
motion of J B Thomas (i777“i8')0) of Illinois, excluding slavery 
from the Louisiana l^irchase ” north of 36® 30' (the southern 
boundary of Missouri), except within the limits of the proposed 
state of Missouri The House of Representatives refused to 
accept this and a conference committee was appointed 
There was now a controversy between the two houses not only 
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on the slavery issue, but also on the parliamentary question of 
the inclusion of Maine and Missouri within the same bill The 
committee recommended the enactment of two laws, one for 
the admission of Maine, the other an enabling act for Missouri 
without any restrictions on slavery but including the Thomas 
amendment Ihis was agreed to by both houses, and the 
measures were passed, and were signed by President Monroe 
respectively on the 3rd and on the 6th of March 1820 When 
the question of the final admission of Missouri came up during 
the session of 1820-1821 the struggle was revived over a clause 
in the new constitution (1820) requiring the exclusion of free 
negroes and mulattoes from the state llirough the influence 
of Henry Clay an act of admission was finally passed, to come 
into operation as soon as the state legislature would pledge 
Itself not to pass any legislation to enforce this clause This is 
sometimes known as the second Missouri Compromise 

These disputes, involving as they did the question of the 
relative powers of Congress and the states, tended to turn the 
Democratic-Republicans, who were becoming nationalized, back 
again toward their old state sovereignty prin( iples -to prepare 
the wav for the Jacksonian Democratic Party On the other 
hand the old hederahst nationalistic element was scxin to 
emerge first as National Republicans, then as Whigs, and finally 
as Republicans On the constitutional side the Compromise of 
1820 was important as the first precedent for the congressional 
exclusion of slavery from public terntory acquired since the 
adoption of the Constitution and also as a clear recognition 
that Congress has no right to impose upon a state asking for 
admission into the Union conditions which do not appl> to those 
states already in the Union The compromise was specifically 
repealed b\ the Kansas-Ncbiaska Bill of 1854 

bee J A Woodburn, The Histoncal Significance of the Missouii 
Compromise ’ in the Annual Report of tJu American Htstoncal 
A<>^octaUon for 1803 (Washington DC) Dixon History of the 
Missouri Compromise (Cincinnati, 1899) Schouler s and McMaster s 
Histones of the United States (W R S *) 

MISSOURI RIVER, the principal western tributary of the 
Mississippi river, USA It is formed at Gallatin City, m the 
Rocky Mountain region of south-western Montana, by the 
confluence of the Jefferson, Madison and Gallatin forks, thence 
It flows N into the plains, which it traverse^ m a courNe at 
first N E , then E Entering North Dakota, the ri\cr turns 
graduall) to the S E , then S , and again S E , tla^erslng both 
North and South Dakota It forms the eastern boundary 
of Nebraska and in part of Kans is and crosses Missouri in 
an easterly course to its junction with the Mississippi 20 m 
above St I oins, and 2347 m below the confluence of the three 
forks Ihe stream which is known as the Jefferson Fork in 
Its lower course, Beaver Head River m its middle course, and 
Red Rock Creek in its upper course, is really the upper section 
of the Missouri, it rises on the border between Montana and 
Idaho, 20 m west of the w^estern boundary of the Yellowstone 
National Park, near the crest of the Rocky Mountains, 8000 ft 
above the sea, and 398 m beyond Gallatin City, and with this 
and the lower Mississippi the Missouri forms a ri\er channel 
4221 m in length, the longest in the world The Madison and 
Galhtin forks rise within the Yellowstone Park, where the former 
IS fed by geysers and hot springs and the latter by both hot 
springs and melting snow The Ycllowstoni river, which is the 
principal tributary of the Missouri, traverses the park The 
Missouri drains a basin having an aiea of about 580,000 sq m , 
this includes the eastern slope of the Rocky Mountains from the 
northern border of the United States to the middle of Colorado, 
and its larger tributaries take their rise in those mountains 
Besides the Yellowstone and the three forks there are the Platte, 
which rises m two large branches in Colorado, and the Milk, 
which rises in north-western Montana The Kansas in Kansas, 
the James and Big Sioux in the Dakotas, and the Niobrara m 
Nebraska, are the principal tributaries wholly of the plains In 
the mountain region the Missouri flows through deep canyons 
and over several cascades Below Great Falls the slower current 
IS unable to carry all the silt brought down from the mountains 


fiis 

and plains, and consequently a wmding and unstable channel 
has been formed on deposits of silt 50 to 100 ft or more m depth 
Bends in the river contmue to develop b\ erosion until the 
neck betwen two of them is cut off, and in the process numerous 
islands, sand-bars, and cr(S( ent-shaped lakes are formed 
Cottonwood, willow, cedar and walnut trees grow upon the 
banks that are for a time left undisturbed, but years later the 
eroding ( urrent returns to undermine these banks, the trees 
fall m and are carried down streim as snags (or “ sawyers ”), 
which are especially dangerous to navigation Ihe variation 
of level IS great and it varies greatly in different parts of the 
river’s course it is about 19 ft at Kansas ( ity, about 25 ft at 
St Charles, Missouri, and about 8 ft at hort Benton, Montana 
It IS estimated that the Missouri’s average discharge per second 
amounts to about 94,000 cub ft , and that each year it carries 
into the Mississipppi 550,000 tons of silt Ihe waters of the 
Missouri begm to rise m March, and a high-w'atcr stage is reached 
m April as a result of the spring rains and the melting snow on 
the plains, a second high stage is produced m June by the 
melting of snow on the mountains, and the ruer is navigable 
from early spring to midsummmer as far as Fort Benton, wuthin 
40 m of the Great halls and 2285 m above the mouth Above 
Great Falls the river is navigable to I hrte horks 

The mouth of the Missouri was distoMicd in 1673 by Mar- 
quette and Joliet, while they were coming down the Mississippi 
Early in the i8th century French fur-traders began to ascend 
the river, and in 1764 St Louis was established as a depot, but 
the first exploration of the river from its mouth to its head 
waters was made in 1804-1805 by Meriwether Lewis and William 
Clark Until many years later the commeree on the river was 
restricted to the fur trade and was ( arned on w ith such primitive 
craft as the eanoe (made from the log of a cottonwood tree), 
the pirogue (usually two canoes side by side and with a floor 
over them on which to pi u e the cargo) the buUboat (mrde by 
covering a framework of willow poles with the hides of bison 
bulls), the mackinaw boat (made of boards and having a flat 
bottom), and the keelboat (a vessel of some pretensions, with 
a keel from bow to stern, 60 to 70 ft m length, with a 
breadth of beam from is to 18 it , and drawing 20 to 
30 in of water) A canoe, pirogue, bullboat, or mackmaw 
boat was propelled by two or more men with paddles, poles, 
or oars, but to propel a keelboat up the river required 
20 to 40 men who walked along the shore and pulled a 
corvelUf a line about 1000 ft long and fastened to the mast 
An av erage of about i s m a day was made with a keelboat 
going up the river The first attempt to navigate the Mis- 
souri with steamboats was made in the spring of 1819, when 
the “ Independence ” made a trip fioni St Louis to the mouth 
of the Chariton river and back The American Fur Company 
began to use steamers in 1830, and from then until the advent 
of railw lys the steamboat on the Missouri was one of the 
most important factors in the development of the Northwest 
The traflic was at its height in 1858, when no fewer than 
60 regular packets were engaged m it, but its decline began in 
the following year with the completion of the Hannibal A 
St Joseph railway to St Joseph, Missouri, and 20 vears later 
it had nearly disappeared In an attempt to regulate railway 
rates, however, four boats were run between Kansas City and 
St Louis between 1890 and 1894 by the Kansas City & Missouri 
Transportation Company, and in 1906 the Missouri River Valley 
Improvement Assoc lation was formed it Kansas City Congress 
began to make appropriation for the removal of snags about 1838, 
and forty years later appropriations were begun for a general 
improvement which in 1884 was placed under the charge of 
the Missouri River Commission In 1890 its work was restricted 
to that part of the river below Sioux City and in 1902 the 
Commission was abolished Up to the 30th of June 1908 the 
Federal government had expended $11,398,881 for the improve- 
ment of the river 

See H M Chittenden, History of harly Navigatton on the Mtssomi 
River (New York, 1903) P E Chappd, A History of the Missouri 
River (Kansas City, 1905), J, V Brower, The Missouri River and 
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ts Utmost Source (St Paul, 1890) J M Hanson, The Cotiquest of 
the Missouri (JStw York, 1909) L M Jones, ‘ Ihe Improvement 
of ihe Missouri lliver and its Usefulness as a Iraffic Route,*' m 
Annals of the American Academy of Political and Social Science 
(Jan 1908), and the innual Reports of the Chief of Engineers, 
U S Army 

MISTAKE (/ e take amiss), a misconception or error in 
thought or action In law, the word is often used in the sense 
of Ignorance or error, as when it is said that mistake of law 
affords no cx( use for crime In the law of contract, mistake is 
of spend importance, and may occur either in a matter of law 
or m a matter of fact In general, a mistake of law cannot be 
alleged in avoidance of the consecjucnces of contracts or ai ts, 
although there are exceptions in which relief may be given 
Mistake of fact, however, may be ground for avoidance, pro- 
\ ided the mistake was not due to negligence (See further, 
( ONTRACT ) 

MISTLETOE ^ ( Vtscum album) y a species of Vtscum, of the 
liotanical family Loranthaceae The whole genus is parasitical, 
and contains about twenty species, widely distributed in the 
warmer parts of the old world , but only the mistletoe proper is 
a native of Europe It forms an evergreen bush, about 4 ft in 
length, thickly crowded with forking branches and opposite 
leaves, whu h ire about 2 in long, obovatc-lanccolate in shape 
and yellowish-grcen, the dioecious flowers, which are small and 
nearly of the same colour but yellower, appear in February and 
March, the white berrv when ripe is filled with a visions semi- 
transparent pulp (whence bird-lime is derived) The mistletoe 
IS parasitic both on dc( idiious and evergreen trees and shrubs 
In England it is most abundant on the apple-tree, but rarely 
found on the oak Poplars, w illows, lime, mountain-ash, maples, 
are favourite habitats, and it is \lso found on many other trees, 
including cedar ot Lebanon and larch 1 he fruit is eaten by most 
frugivorous birds, and through thtir agency, particularly that 
of the Species w hi( h is a( corclingly known as missel-thrush or 
mistle-thrush, the yilant is propagated Ihe Latin proverb has 
It that “1 Urdus malum sibi cacat but the sowing is really 
effected by the bird wiping its beak, to which the seeds adhere, 
against the bark of the tree on which it has alighted The 
viscid pulp soon hardens, affording a protection to the seed, in 
germination the sue kcr root penetrates the bark, and a c onncxion 
IS established with the vascular tissue of the first plant Ihc 
growth of the plant is slow, and its durability proportionately 
great, its death being detci mined generally by that of the tree 
on which It has established itself The mistletoe so extensively 
used in England at Christmas is largely derived from the apple 
orchards of Normandy , a quantity is also sent from the apple 
orchards of Herefordshire 

Plmy (H N xvi 92 <j5 x\iv 6) has a gotxl deal to tell about 
the viscum, a deadly parisite, though slower m its fiction than ivy 
He distinguishes threx. ' genera ' On the lir and larch grows 
what IS called sftlis m 1 uboea and hyphear in Arcadia ’* Viscum 
called dryos hypheai^ is most plentiful on the esculent oak but 
occurs also on the robur, Prunm sylve^trt^y and terebinth Hyphear 
is useful for fattenmg cattle if they are haidy enough to withstand 
the purgative effect it produces at first viscum is medicinally of 
value as an emolhtnt, and m eases of tumour, ulcers and the like 
Plmy IS ilso our authoiity for the revenue^ in which the mistletoe 
when found ^rowing on the robur was held by the Druids Prepared 
as a draught, it was used as a cure for stenhty and a remedy for 
poisons The mistletoe figiures also in Scandinavian legend as 
having furnished the material of the arrow with which Bahler 
(the sun god) was slam by the blind god Hodcr Most probably 
this story had its ongm in a particular theory as to the meamng of 
the word mistletoe 

MISTRAL, FR^^RIC (1830- ), Proven9al poet, was born 

at Maillane (Boiiches-du-Rhone) on the 8th of September 18^0 
In the autobiographical sketch prefixed to the Isclo d*or (1876) 
he tells us, with great simpluity and charm, all that is worth 
knowing of his early life His father was a prosperous farmer, 

^ Or i^la or hence Lat vi<^cum^ Ital vtschto or vtsco, and 
Fr gut 1 he English word is the O E misteltan, Icelandic mistel- 
teinUf in which tan or Uinn means a twig, and mistel may be associ- 
ated cither with mist in the sense of fog, gloom, because of the 
prominence of mistletoe in the dark season of the year, or with the 
same root in the sense of dung (from the character of the bemes 
(Mr the supposed mode of propagation) 


and his mother a simple and religious woman of the people, who 
first taught him to love all the songs and legends of the country 
In these early days on the farm he received those first impressions 
which were destined to constitute one of the chief beauties of 
Mum In his ninth year Mistral was sent to a small school at 
Avignon, where he was very wretched at first, regretting the 
free outdoor life of the country Gradually, however, his studies 
attracted him, above all the poetry of Homer and Virgil, and he 
translated the latter s first eclogue, showing his effoi ts to a young 
schoolfellow, A Mathieu, who was destined to plav a part in the 
loundation of the Felibrige When Roumanille (see Pro\ en^al 
Literature) became an usher at Mistrabs s( hool, the two, fired 
by the same love of poetry and of their native Provence, soon 
bciamc (lose friends “ VoiU Taube que mon ame attendait 
pour s’^vciller a la lumi^rc,” he exclaimed, on reading Rouman 
file’s first dialect poems, and he goes on to say “ Embrascs tons 
les deux du dcsir dc rc lever le parler de nos mdres, nous etudiames 
ensemble les vieux livrcs Proven^aux, ct nous nous proposames d( 
restaurer la langue selon scs traditions et caract(^res nationaux 
On leaving school (1847) returned to Maillane, where he 
sketched a pastoral poem in four lantos {J i Metssoun) With 
all his love for the country, he soon realized that life on a farm 
did not satisfy his ambition So he went to study law at Aix, 
where he contributed his first published poems to Roumanille’s 
Lt Prouverifalo (1852) He had become hcertue eit droit the 
year before, but now dc( uled on a literary career The h 61 ibrige 
was founded in 18^4, and five years later appeared MireiOy the 
masterpiece not only of Mistral, but so far of the entire school 
Ihe tale itsdf was nothing - the old story ol a uch girl and hei 
poor lover, kept apart by the girl’s pc^ rents Mireille, in despau 
wanders dong a wide tract of i ountry to the chun h of the Troi , 
Marits, in the hope that these ma) iid hci But the effort w is 
too great she sinks exhausted, and dies in the presence of her 
stricken parents and her fren/ied lover Into this simple web 
Mistral has woven dcscnptions of ProveijQal life, scenery, 
character, (ustoms and legends that raise the poem to the 
dignity of a rustic c pic, unique in literature Nothing is forced 
every detail is filled into the framework of the whole with i 
(unning which the poet was never again to attain There is 
no deep psychology m the characters, but then the people 
depicted are simple rustu folk, who wear their hearts on then 
sleeve Calendau (1867), the story of a pnne ess held in bondage 
by a ruthless brigand, and eventu illy rescued by a youthlul 
hero, IS a comparative failure The description of scenery is 
again masterly , but the old lore, whic h had charmed all read( i ^ 
m Mireto, here becomes forced, not inevitable The rharactci>5 
are mere symbols— indeed the whole poem is obviously an 
allegory, the princess standing for Provence, the brigand foi 
trance, and the young lover for the F^librige Misti al 
lavished enormous laboiii on this work, which probably accounts 
for Its lack of spontaneity, as also for the love he bears it In 
1876 (the same year m which he married Mile Mane Riviere, ot 
Dijon) was publishc cl the volume Lis helo d'or— a collection of 
the shorter poems Mistral had composed from the year 1848 
onwards Here he is again at his very best Old legends, 
sirventes {mostly y as in medieval limes, poems with a tendency), 
and lyrics — all are admirable Even the pieces d' occasion may 
be reckoned with the best of their kind Two pieces, the Coupe 
and the Prtneessey aroused violent controversy on their first 
appearance I hey reproduce, in effect, the theme of Cale9tdau, 
and Mistral was accused of trying to sow discord between the 
north and south of France Needless to say he was altogether 
innocent of such a design Nerto (1884) is a charming tale of 
Avignon in the olden days, in which a girl’s purity triumphs 
over her lover’s base designs and leads him to nobler thoughts 
There is little individuality in the characters, which should 
rather be regarded as types , and we fee I no terror or pity at the 
tragic close But we^Tire carried along by Mistral’s art and by 
the brilliancy of his episodes, and he achieved the object he had 
in view a pretty tale imbued with the proper touch of local 
colour and with the true spirit of romance The play La Riino 
Jano (1890) IS a complete failure, if judged from the dramatic 
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Standpoint it is rather a brilliant panorama, a senes of stage 
pictures, and the characters neither live nor arouse our sympathy 
In the great epic on the Rhone (Lou Pouemo ddu Rouse, 1897) 
the poet depicts the former barge-life of tliat river, and inter- 
twines his narrative with the legends clustering round its banks, 
and with a graceful love episode For the first time he employs 
blank verse, and uses it with great mastery, but again the ancient 
lore IS overdone A splendid piece of work is Lou Tresor dou 
Feltbfige (1886) In these two volumes Mistral has deposited 
with loving care eveiy word and phrase, every proverb, everv 
scrap of legend, that he had gathered dining his many years’ 
journeyings in the south of h ranee In 1904 he was awarded 
one of the Nobel prizes for liter itun 

An excellent literary appreciation ot the poet is that by Gaston 
Pans, “ hredenc Mistral, origin illy in the Ueitie tie p$rts (Oct and 
Nov 1894), then in PtnMurs et PoMes (Pans, 1890) Moie elaborate 
accounts are Welter, rrldivic Mistral (M irburg, 1899) and Downer, 
Fr^dl^nc Mistral (New Yoik, igoi), with a full bibliography 

(H O) 

MISTRAL, a lo( al wind similar to the bora (qv) met with on 
the brenih Mediterranean coast Ihc warm Gulf of the Lion 
(Golfe du Lion) has to the north the cold central plateau of 
France, which during winter is commonly a centre of high 
barometric pressure, and the resulting pressure gradient causes 
persistent currents of cold dry air from the north-west in the 
intermediate zone The mistral occurs along the roast from the 
mouth of the Fbro to the Gulf of Genoa but attains greatest 
strength and frequency in Provence and Languedoc te the 
district of the Rhone delta, where it blows on an average one 
day out of two, the record at Marseilles is i7«; days in th( year 
It is usually assodated with cloudless skies and brilliant sun 
shine, intense dryness and pure mg < old With the passage of a 
cyclone over the gulf, or a rapid rise of pressure following a fall 
of snow on the central plateau the mistral develops into a 
stoimy wind of great violence 

MISTRESS (adapted from 0 hr maistresse mod ynaitresse, 
the feminine of matstre, mailre, master) a w^om in who has 
authority, particular!) over a household As a form of address 
or term of courtesy the word is used m the same sense as 
“ madam It was formerly used indifft rentlv of married or 
unmarried women, but now, written in the abbreviated form 

Mrs ” (pronounced “missis”), it is praeticallv confined to 
man led women and prefixed to the surname it is frequently 
retained, however, m the e ase of spinster cooks or housekeepers, 
as a title of dignity as the female eejuivalent of “ master ” 
the word is used in othe r senses bv analogy , c g of Rome as “ the 
mistress of the world ’ Venice “ the mistress of (he Adriatic,” 
&c From the common use of “ master ” as a teacher, “ mis- 
tress ” IS similarlv used The old usage of the worei for a lady- 
love eir sweetheart has degenerated into that of paramour 
“ Miss,” a shortened form of “mistress,” is the term of address 
for a girl or unmarried woman , it is prefixed to the sum ime 
m the case of the eldest or only diughtci eif a family, and to the 
Christian names in the case of the younger daughters 

MITAU (Russian, Mttava , Lettish, YeJgava) a town of Russia, 
capital of the government of Courland, 29 m by rail S W of 
Riga, em the right bank of the river Ai, m a fertile plain which 
rises only 12 ft iheive sea-level, and has piobably given its name 
to the town (Mttle iv der Aue) Pop (1897), inhabitants, 

nnmly Germans, but including also Jews ((>500), 1 etts (50C0) 
and Russians At high water the plain and sometimes also the 
te>wn are inundated Mitau is surrounded by a canal oecupymg 
the place of former fortifications It has regular, broad streets, 
hc3rdered with the mansions of the German nobihty, who reside 
at the capital of Courland Mitau is well providecl with educa- 
tional institutions, and is also the seat of the I ettish I iterary 
Society The olei castle (1266) of the dukes of Courland, 
situated on an island in the nver, was destroyed by Duke Bircn, 
who erected in its place (1738-1772) a spacious palace, now 
occupied by the governor and the courts Manufactures are 
few, those of wax-cloth, linen, soap, ink and beer being the 
most important 

Mitau IS supposed to have been founded in 1266 by Conrad 
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Mandem, grand-master of the order of the Brethren of the 
Sword In 1345, when it was plundered by the Lithuanians, it 
was already an important town In 1 561 it became the residence 
of the dukes of Courland During the 17th century it was 
thrice taken by the Swedes Russia annexed it with Courland 
in 179s It was the residence (1798-1801 and 1804-1807) of 
the ( ount of Pro\ ence (afterwards G)uis XVIII ) In 181 2 it was 
taken b) Napoleon 1 

MITCHAM, a subuib of London, in the Wimbledon pirlia- 
mentarv division of Suitl> Fngland, 10 m S of London 
Bridge by the l^ondon, Brighton & South ( oast railway Pop 
(1901), 14,903 MiUham Common covers m area of 480 acres, 
and aifords one of the best goU courses neir I ondon The 
neighbourhood abounds in market gardens and plantations of 
aromatic herb^ lor the maniificturc of seents and essences 

MITCHEL, ORMSBY MacKNIGHT (i8oc;-i862), \merKaii 
astronomer, was born at Morginfidd, Kcntuckv, on the 28th of 
July 1809 He began life as a clerk, but, obtaining an appoint- 
ment to a cadetship it West Point 111 1825, he graduated there m 
1829, and ac ted as assist ml professor of mathematics 1829-1832 
He was then called to the bur, but in 1836 lieeame piofessor of 
mathematics and natural philosophy at Cincinnati College In 
1845 made director of an observitor) established there 

through his initiative, and also in 1859 superintendent of the 
Dudley observatory at AJb ny In 1861 he t<x)k part m the 
w^ar as brigadier-general of volunteers, and for his skill in seizing 
certain imiiortant strategic points was on the nth of April 1862 
made major-general He died of yellow fever at Beaufort, South 
Carolin i, on the 30th of October 1862 He founded the Sidereal 
Messenger in 1846, was one of the first to adopt (in 1848) the 
electrical method oi recording observations and published, 
besides other works, The Orbs of Heaven (i8t8, &i ) tnd Popular 
Astronomy both reissued it Lcaidon m 1892 

Sec Ormsbv Machni^ht Mitchel a Piu^raphtcal Narrative ^ by hit. 
son, r A Mitchel (1^87) P G Headley, Ihe Patriot Boy (1865) 
Amer Journal of bott^nce, xxi<f 451 (i8b^, Month Notices Ro\ 
Astr Society, xxiii 133 'xxvii 121 (C Abbe) 4 str Nach , 
No i^oi (G W Hoii/?h) 

MITCHELL, DONALD GRANT (1822 icjo8), American author, 
was born in Norwich, Connecticut, on the 12th of April 1822 He 
graduated at Yale College m 1841 , studied 1 iw but soon took 
up literature Ihroughout his life he showed a particular interest 
in afTicullure and landscape-gardening, which he followed at 
first m puisuit of health He produc ( ci U)oks of travel , volumes 
c>f essays on rural themes, of which My Farm oj h^dgewood (1863) 
IS the best, sketchy studies of English monarrhs and of English 
and American literature, and a character novel entitled Doctor 
Johns (1866), &e , but is be^t kne^wn as the author (under the 
pseudonym of “ Ik Marvel ”) of the sentimental essays contained 
m the volumes Reveries of a Bachelor, or a Bool, of the Heart 
(1850), and Dream J tfe^ a Fabli of ihe Seasons (1851) 

MITCHELL, MARIA (1818-1889), American astronomer, was 
iKirn of Quaker aiueslrv on the island of N intuckct on the ist 
of August 1818 Her fithtr, William Mite hell (1791 -1869), was 
a school teacher and self-taught astronomer, who rated chrono- 
meters for Nantucket whalers, was an overseer of Harvard 
University (1857-1865), and for a time was employed by the 
United States Coast Survey As early as 1831 (during the 
annular eclipse of the sun) she had been her father’s assistant in 
his observations On the 1st of October 1847 discovered a 
telescopic (omet (seen bv Do Vico Oct 3, by W R Dawes 
Oct 7, by Madame Rumker Oet 11), and for this discovery 
she received a gold medal from the King of Denmark, and was 
elected (1848) to the American Academv of Arts and Sciences, 
and (1850) to the Ameruan Association for the Advancement 
of Sdenie In 1861 she removed fiom Ninturkct to Lynn 
where she used a large e(|uaioriaI telescope prtsi nted to her bv 
the women of America, and there she lived until 1865, when 
she became professor of astronomy and director of the observa- 
tory at Vassar College, in 1888 she became professor emeritus 
In 1874 she began making photographs of the sun, and for vears 
she made a special study of Jupiter and Saturn She died at 

xviH 20 a 
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Lynn on the 28th of June 1889 In 1908 an observatory was 
established in her honour at Nantucket 

See Phebe Mitchell Kendall, Marta Mitchell Ltfe^ Letters and 
Journals (Bobton, 1890) In Memortam (Poughkeepsie, 1889), by 
htr pujnl and buccessor at Vassar, Mary W Whitney, and a sketch 
by her brother, Henry Mitchell (1830-1902), himself a well known 
hydrographer, m the Proceedings of the \mcriean Academy of Airts 
and Sciences, vol xvv (1889-1890), pp ^ 31-^3 

MITCHELL, SILAS WEIR (1830- ), Ameruan physician 

and author on of a Philadelphia doctor, John Kcarsley 
Mitchell (1798-1858), IS born in Philadelphia on the 15th of 
February 1830 He studied it the university of Pennsylvania 
in th it city, and rei eived the degree of M D it Jefferson Medical 
Collvge in 1850 During the ( ivil War lit hid charge of nervous 
injuries and maladies at Turntr’'* L-^nc Hospital, PIul idelphia, 
ind at the close of the war bee ime a specialist in nervous 
diseases In this held Weir Mitchell’s n ime became prominently 
.associated with liis introdiu tion of the “ rest ( ure,” subseqiu ntly 
taken up by the medical world, for nervous di )ea ts, partii uhrly 
hysteria, the treatment consisting piiminlv m isolation, con 
finement to bed, dieting and massage In 1863 he wrote a 
clever short story, lombining physiologic d and psychologu il 
problems, entitled ^ The Case of George Dcdlow, ’ m the itlantu 
Monthly Tht nceforwaard Dr W'ur Mitincll, is a writer, divided 
his attention between professional ind litcraiy pursuits In 
the former field he produced monogiaphs on rattlesnake poison, 
on intellectual hygiine, r n injiiru s to t he nerves, on neurasthenia, 
on nervous diseases of women, on the effee t> of gunshot wounds 
upon the ncivous system, ind on the relations between nurse, 
physKian, ind patient, while m the latter he wrote jinenile 
stones, several volumes of respectable verse, and prose fiction of 
varying merit, which, however, g»ve him a leading place among 
the Arnericin authors of the dose of the 19th century Hn 
historical novels, Hugh Wynne^ Fret Quaker (1897), The 
Adventures of Francois (1898) and The Red f t/y (1909), taki 
high rtmk in this branch of fiction 
MITCHELL, SIR THOMAS LIVINGSTONE (1792-1855), Aus- 
tralian exploier, was born at Craigcnd, Stirlingshire, Scotland, on 
the 1 6th of June 1792 hrom 1808 to the end of the Penmsul ir 
War he served m Wellington’s army, and was raised to the r ink 
of mijor He was appointed to survey the battlefields of the 
Peninsula, and his map of the Lower Pyrenees is still admired 
In 1827 he w.is appointed deputy surveyor-gener il, and after- 
wards surveyor-general of New South Wales He made four 
exploring expeditions between 1831 and 1846, and discovered 
the Peel, the Namoi, the (iwyder and other rivers, traced the 
course of the Darling and Glcnelg, and was the first to penc trate 
into that portion of the country which he name d Australi i Felix 
II s last expedition was mjinly devoted to the disc overy of a route 
between Sydney and the Gulf of ( arpcntaria, and during the 
journey he explored the Intzroy Downs, and discovered the 
Balonne, Victoria, Warrego and other streams In 1838, while 
in Fngland, Mitchell published his Three Expeditions into the 
Interior of Last iustraha In 1839 he was knighted and made 
a D ( L of Oxford During this v’sit he took with him some 
of the first specimens of gold and the first diamond found in 
Vustralia in 1848 the nariativc of his second expedition wa^ 
published in London, Journal of an Expedition into the Interior 
of I topical Australia In 1851 he was sent to report on the 
Bathurst goldfields, incl in 1853 he agnn visited England and 
patented his boomer mg propeller for steamers He died at 
Darling Point, Sydney, on the 5th of October 1855 

Besides the above works, Mitchell wrote a book on Geographical 
and Military Surveying (1827), an Australian Geography, and a trans- 
lation of the Lustad of Camoens During his teniae of office as 
surveyor general he pubhshtxl an admirable map (stui in use) of the 
settled districts of New South Wales 

MITCHELL, a (ity and the (ounty-seat of Davison county. 
South Dakota, USA, about 70 m W N W of Sioux Falls 
Pop (1905, state census), 5719 Mitchell is served by the 
Chicago, Milwaukee & St Paul and the Chicago, St Paul, Minne- 
apolis & Omaha railways Among ith buildings and institutions 
axe the city hall, the Federal building, a Carnegie library, a 


hospital, and a sanitorium Mitchell is the seat of the Dakota 
Wesleyan University (1885, Methodist Episcopal) At Mitchell 
is a corn p dace,” which is decorated each autumn with split 
ears of Indian com, and is the centre of an annual festival, held 
in September and October The c itv is an important shipping 
point for grain and livestock, and has a large wholesale trade 
There are railwiy repair shops of the Chicago, Milwaukee 
& St Paul railway, machine shops, and manufactories of bricks 
and dressed lumber MiU hell was settled in 1879 and chartered 
as a city in 1883 

MITCHELSTOWN, a market town of Co Cork, Ireland, 
situated between the Kilworth and Galty Mountains, on a 
branch of the Great Southern & Western railway Pop 
(1901), 2146 Here is the Protestant Kingston College, a home 
for poor gentlefolk, founded by James, Lord Kingston in 1760 
The seat of the earls of Kingston, was built in 1823 It is a 
massive castellated structure, among the finest of its kind m 
Ireland The Mitc helstown lime stone i aves, exhibiting beautiful 
stilac tite formations, are 6 m distant in Co Tipperary (^v) 
On the 9th of beptemher 1887 Mitc helstown was the scene of a 
not in eonne xion with the Irish Nationalist ‘ plan of ( ampaign ” 
The police were c ompelled to fire on the rioters and two men were 
killed, after which the coroner s jury brought in a verdict ot 
wilful murder against the polu e This verdii I was ignored by the 
government, and subsequently quashed by the Queen s Bench m 
Dublin, but additional feeling was roused in icspect of the 
incident owing to a message later sent bv Mr Gladstone ending 
with the words “ Rememoe 1 Mite helstowm 

MITE, a name applied to an order of small Arachnida, with 
which this artic le deals, end to a e oin of very slight value The 
origin of both would appeer to be ultimately the same, viz i 
root met-y implying something exceedingly small It has been 
suggested that the name for the animal comes from a secondary 
root of the root met-, to cut, wlicnee come such words as Goth 
maitany to rut, and Ger mtsser, knife In this case mite would 
mean “the biter” or “cutter” llic coin w is originally a 
Flemish copper coin (Dutch mi]t) woith one-third or, according 
to some authorities, a smaller fraction of the Flemish penningy 
penny It has become a common expression in English for a 
com of the smallest vxluc, from its use to translate Gr AcTn-oi/, 
two of which make a translated “ farthing ” 

(Maikxii 43) 

In zocilogy, mite ” is the common name for minute mcmbeis 
of the class Arat hnida {q v ), which, with the ticks, e onstitute 
the order Ac an The word “ mite,’ howevei , is merely a popular 
and convenient term for certain groups of Ac in, and docs not 
connote a natuial assemblage as contrasted with the ticks {q v) 
Mites are cither fiee-livmg or pirasitu throughout their lives 
or parasitic at certain pciiods and frci -living at others They 
are almost universally distributed, and arc found wherever 
terrestrial vegetation, even of the lowliest kind, occurs They 
die spread from the arctic to the antaictic hemisphere, and 
inhabit dike the land, fresh-water streams and ponds, brackish 
marshes and the sea The largest species, which occur in the 
tropics, reach barely half an inch in length, while the smallest, 
the most diminutive of the Arthropoda, are invisible to the 
naked eye 

Mites are divided into a considerable number of families The 
Bdelhdae (Bdella) are free-living forms with long antenmform 
palpi Ihe large tropical forms above mentioned belong to the 
genus Trombidium of the family Trombidiidae The members 
of this genus are covered with velvety plush-like hairs, often 
of an exquisite crimson colour The legs are adapted for 
trawling or running, and the palpi are raptorial They are 
non-parasitic in the adult stage, but immature individuals of a 
British species (T holosertceum) are parasitic upon various 
animals (see Harvest Bug) The Tetranychidae are nearly 
related to the last A well-known example, Tetranyrhus 
telartuSy spins webs on the backs of leaves, and is sometimes 
called the money spider The fresh-water mites or Hydrach- 
nidae arc generally beautifully coloured red or green, and are 
commonly globular in shape Their legs are furnished with 
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long hairs for swimming The marine mites of the family 
Halacandae, on the contrary, are not active swimmers but 
merely creep on the stems of sea-weeds and zoophytes The 
Gamasidae are mostly free-living forms with a thick c xoskcleton, 
and are allied to the Ixodidac or ticks {qv) A common 
species IS Gamasus roleoptratorum, the females and young of 
which may be found upon the common dung-beetle I he 
Onbatidae or beetle-mites, so called from their resemblance to 
minuU beetles, are non-pirasitic , and often go through remark- 
able metamorphoses during development Ihe Sareoptidae, as 
stated below are mostly parasitic forms Some members ol 
this family, however, live in deca\mg animal substances, the 
best known perhaps being the cheese mite (Tyro^lrphu^ stro) 
which infe*cts rheese c^peciillv Stilton in thousinds An allied 
species (T entomophagus) often cuiscs great clamigc to collec- 
tions of insects bv destroying the dried specimens fhcN mav 
be easily extermin \t(d bv application of he n/ine, which does not 
harm the c ontc nts of the c ibinc t 

From the economic standpoint the most important mites are 
those which arc parasitic upon mammals and buds Ihey 
belong to the four families, Gamasid ie rromladiidae, Sarc optidac 
and Demodu iclae Most of the Gamasidae are free-living miles 
I he family, however, c ontains an aberrant genus, Dermaitvsm^, of 
which sever d species ha\e been dcsciibed although they are ill 
perhaps merely varieties of one md the sime specie seommonK 
known as D galliiUK oi D avium This spec ics is found m fowl- 
houses, dovecotes and bud-cages During the day they lurk 
in cricks in the floor, walls or pe»*^hes, and emerge at night to 
iLtack the 1 oostmg birds They ire i great pest and freejuently 
do much damage to birds both b\ sucking their blood and by 
depriving them of rest at night Thev are sometimes transferred 
from birds to mammals Ihe 1 rombidiidae also ire mostly 
free-living predaceous mites A few, however are parasitic 
upon mammals ind birds, the best known being Tiombtdiuw 
holosericeum the laiva of which attacks human beings as well 
as chickens ind other birds sometimes producing considerable 
mortality amongst th m (see Harvest Bur) Another genus, 

( hevlehdla, affects rabbits as well as birds Birds are also 
attacked bv manv species of Sxreoptiehe, which accoiding to 
the organs infected are termed plumicohe (Analgesinae) epi- 
dermicolae (Fpidermoptm ic ) ind cystic olae (Cytoditinae) The 
Analgesinae (PteroJ trims, Analges) live almost wholly upon ind 
between the birbiilts of the feathers 1 hey are found in nearly 
every species of bird without apparently affecting the health in 
any way The Fpidermoptinae {F ptdermoptes) oc c ui cm diseased 
fowls and live, as their name indicates upon the skin at the 
base of the feathers, where their presence gives rise to an accu- 
mulation of yellowish scales Ihe Cvtoditinae (Cytodifes), on 
the other hand, live in the subcutaneous or intermuscular con- 
nective tissue round the respiratory organs, or m the air sacs, 
especially of gallinaceous species They also pc netrate to c ertain 
internal organs, and may become encysted and give rise to 
tubercle-like nodules Sometimes they exist in such quantities 
in the air passages as to cause coughing and asphyxia 

The cutaneous mites, mentioned aliove, and others akin to 
them, produce no very marked disturbance in the skin of the 
species they infest They merely suck the blood or feed upon 
the feathers, scurf and clesquamatmg epidermis Hence thev 
are termed “ non-psonc mites A certain number of species, 
however, called in contradistinction “ psoric mites, give rise 
bv their bites, by the rapidity of their multiplication, and by the 
excavation of galleries in the skin, to a highly contagious 
disease known as scabies or mange, which if not treated in 
time produces the gravest results These mites belong exclu- 
sively to the Sareoptidae and Demodicidac A variety of 
species are responsible for Sarcoptic mange, Sarropte^ ntutans 
producing it in the feet of gallinaceous and passerine birds by 
burrowing benc ath the scales and giving rise to a misted exuda- 
tion which pushes up beneath and between the scales Feather 
scabies or depluming scabies of poultry is caused by another 
species 9 laevts Three genera of Sareoptidae, namely 
Chortoptes and P^oroptes, cause mange or scabies m mammals, 
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the' mange produced by Sarcoptes being the most serious form 
of the disease, because the females of the sppt les which produces 
It, Sarcoptes scabtei, burrow beneath the skin and are more 
difficult to reach with acaricides A considiiable number of 
varieties of this specits have been named alter the hosts upon 
which thev most commonly and tvpually occur, such as S 
siabtei liominn equt, bovi^, caprae, ovts, cameli, lupi vulpts 
but thev are not restru ted to the m immals from whu h their 
names have been derived xndstructui il differences between them 
arc often difficult to define and som( time non-existent Indci 
favourable conditions the multiplication oi this species is vciv 
rapid It has been computed indc ed th it i single pair m i\ giv e 
nsL to one million and i half individuals in about three months 
Psoroptc's lives in the epidermic incriist itions to which it gives 
1 ise without, how ever, excav iting subc utaneous burrows One 
spc<ies, P cofnmutm is known to affect various domestic animals 
Of the genus Chortoptes two species have been described cm 
domestic animals, viz C h symbiotes, whic h h is the same mexie of 
life is Pwioptcs communi\ ind f // cynotts which has been 
detected onlv in the ears of certain carnivora sue h as dogs cats 
and f( rrcts Mange, if taken in time c in be c ured bv applic ations 
of sulphur ointment or ol sulphur mixed with an ammil or 
vcgctibk oil Mites of the family Dcmodicidae give rise to a 
skin disease called “ Demodecic or follicular mange,’’ which is 
often sciious and always difficult to cure on account of the 
deep Muiitmn taken up by the parasites 1 best infest the 
hair foIlK Ics incl sebaceous glands, and are therefore tcimeci 
Demodex folliculorum Iheso mites differ grexfly from those 
prcviouslv noticed — m tlic reduction of their legs to short three- 
jointed tubercles, and in the gre it elongation of the abdomen to 
form an annulated flexible postanal area to the bodv Ihev 
live not uncommonly m small numbers in the skin of the hum in 
face ind their presence mav never he detected ihev ilso 
occur on dogs, pigs and other domesticated animals, as w^ell as 
on mice incl bats, and numerous varieties named ifter their 
hexsts homtiit^; bmn^, cams, cati, cVe , have been described but 
thev apparently differ from each other, principally m size 

Ihe mites of the family 1 iiophvidae or Phytoptidae prcxliice 
1 in various plants pathological rc suits inalogous to those prcxdiiced 
in animals bv paiasitical Sareoptidae and by Dcmodindie As 
in the^ Dcmodicidae the abdomen is elongate and innulxte, but 
the Fnophvidae diffct from ill other mites in having per- 
manently lost the last two pairs of legs The cxcresc ences and 
patches they pi oduce on Ic ives are c died galls,” the best kncxwn 
of which are perhaps the nail-galls of the lime c aiised hy tnophye^ 
hltae A very large number of species have been described and 
named after the plants upon which thev live Thev often inflict 
very considerable loss upon fruit-growers bv destroying the 
growing buds of the trees j l> ^ 

MITFORD, MARY RUSSELL ( 1 787 -i8cj5), English nov elist and 
dramatist, only daughter of Dr George Mitford, or Midford, was 
born at Alrcsford, Hampshire, on the 1 6th of December 1 787 She 
retains an honourable plac c in English literature is the authoress 
of Ot<r Village, a senes of sketches of village sc enes and characters 
unsurpassed in their kind and as fresh as if thev had been written 
yesterday Her father was a curious charac ter He first spent 
his wife’s fortune in a few years , then he spent the greater part 
of £20,000, which in 1797 his daughter, then at the age of ten, 
drew as a prize in a lottery , then he lived on a small remnant of 
his fortune and the proceeds of his daughter’s literary industry 
The father kept fresh in his daughter the keen delight in incon- 
gruities, the lively sympathy with self-willed vigorous indi- 
viduality, and the womanly toleranc e of its excess, which inspire 
so manv of her sketches of character Miss Mitford livcci in 
close attendanee on him refused all holiday invitations because 
he could not live without her and worked incessxntlv for him 
except when she broke off her work to read him the sporting 
newspapers Her writing has all the charm of perfectly 
unaffected spontaneous humour combined with quick wit and 
exquisite literary skill Miss Mitford met Elizabeth Barrett 
(Mrs Browning) in 18^6 and the acquaintance ripened into 
a warm friendship The strain of poverty began to tell on her 
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work, for although her books sold at high prices, her me omc 
did not keep pace with her father’s extravagances In 1837, 
however, she received a civil list pension, and five years later 
her father died A subscription was raised to pay his debts, 
and the surplus increased the daughter’s income Miss Mitford 
eventually removed to a cottage at Swallow field, near Reading, 
where she died on the 10th of Januaiy 1855 

Miss Mit ford’s youthful ambition had been to be “ the greatest 
English poetess,” and her first publu itions were poems in the 
manner of Coleridge and Scott {Mtscellamous Verses, 1810, 
reviewed by Scott in the Quarterly Chnstme, a, metrical talc 
181 r, Blanche, 1813) Her pi i> Julian was produced 
Covent Garden, with Macread> m the title-role, in 1823, The 
Toucan was performed at ( ovent Garden, with ( harks Kembk 
as the hero, in 1826, Rufri, 1828 the best of her plavs, hid 
a run of thirty-four nights, and Miss Mitford’s friend, lalfourd 
imagined that its \ogiic militated agamst the success of his own 
play Ion Charhs the hirst was refused a licence by the Lord 
Chamber] un, but was plavcd at the Surrey theatre 111 18^4 
But the prose, to which she was driven b> domestic necessities 
has rarer qualities than her verse The first senes of Oui V illat^e 
sketches appeared m 1824 a second in 1826 a third in 1828, a 
fourth in a filth in 1832 Our I tlla^e was sc\eral times 

reprinted, Belford Re^is, a ncjvel in which the neighbourhood and 
societv of Reading were idealized, was published in 18 

Her Recolltt tton\ of a Litciuy\ I ife (1852) is a series of caustrns 
ibout her fa\oitrite books Her talk was saul by her friends, Mis 
Browning and Hengist Home, to Iiavc been even more amusing Ihm 
her Ixioks, and five volumes of hci 1 ifc and I etter^i, j)ubbshcd m 
1870 and 1872, show her to have been a ddightful ktUi wriUi 

MITFORD, WILLIAM (1744 -1827), English historian was the 
cider of the two sons of John Mitford, a barrister, who lived 
near Beaulu u, at the edge of the New h orcst Here, at Exbury 
House, his father s proper!) , Mitford was born on the loth of 
February 1744 He was educated at Cheam School, under the 
picturesque writer William Gilpin, but at the igc of fifteen a 
severe illness led to his being removed, and after two years of 
idleness Mitford was sent, m July 1761, as a gentkm in commoner 
to Queen’s College, Oxford In this year his father died, and left 
him the hxbury property and a considerable fortune Mitford 
therefore, being “ very much his own master, was easily led to 
prefer amusement to studv ” He left Oxford (where the onl> 
sign of assiduity he had shown was to attend the lec lures of 
Blackstone) without a degree, in 1763, and proceeded to the 
Middle lemple But when he married Miss Fanny Molloy in 
1766, and retired to Fxbury for the rest of his life, he m idc the 
study of the Cireek language and literature his hobby and ocxiipa- 
tion After ten years his wife died, and in October 1776 Mitford 
went abroad He was enc ouraged by Frcnc h sc.holars whom he 
met in Paris, Avignon and Nice to give himself svstematicall) 
io the study of Greek history But it was Gibbon, with whom 
he wa^) closely associated when they both were officers in the South 
Hampshire Militia, who suggested to Mitford the form which 
his work should take In 1784 the first of the ^()lumes of his 
History of Greece appeared, and the fifth and lOvSt of these ({uartos 
was published m 1810, after which the state of Mitford’s e)esight 
and other physical infirmities, including a loss of memor>, 
lorbade his continuation of the enterprise, although he painfullv 
levised successive new editions W hile his book was progressing, 
Mitford was a member of the House of Commons, with intervals, 
from 1785 to i8t8, and he was for many years verderer of the 
New Porest and a count) magistrate, but it does not appear 
that he ever visited Greece After a long illness, he died at 
Exbury on the loth of Ptbruary 1827 In addition to his 
History of Greece, he published a few smaller works, the most 
important of which was an E^say on the Harmony of Language, 
J774 The style of Mitford is natural and lucid, but without 
the rich colour of Gibbon He affected some oddities both of 
Mguage and of orthography, for which he was censured and 
"^ich he endeavoured to revise But his political opinions were 
still more severely treated, since Mitford was an impassioned 
anti-Jacobm, and his partiality for a monarchy led him to be 


unjust to the Athenians Hence his History of Greece, after 
having had no peer in European literature for half a century, faded 
m interest on the appearanc e of the work of Grote Clinton, too, 
in his FasH hellema, charged Mitford with “ a general negligence 
of dates,” though admitting that in his philosophical range “ he 
IS far superior to any former writer ” on Greek history Byron, 
w ho dilated on Mitford’s shortcomings, nevertheless declarecl that 
he was “ perhaps the best of all modern historians altogether ” 
This Mitford certainly is not, hut his pre-eminence in the little 
school of English historians who succeeded Hume and Gibbon 
It would be easier to maintain 

William Milford's cou«;in the Klv John Mitford (1781-1850), 
was editor of the Gentleman s Maf^azinr and of various editions of the 
imglish jKjels Por the Prccman-Mitfords, who were also relative s, 
see- Rl Ul SDXLF, 1 VRL OF 

MITHILA, an anc lent kingdom of India, corresponding to that 
portion of PRhar l>ing N of the Ganges, with an extension 
into Nepil, where was the capital of Janakpur Its earl) 
history is obsc ure, but it has always been noted for its peculiar 
conservatism and the learning of its Brahmans I hey form to 
tlus dav one of the five classes of northern Brahmans, and then 
head IS the Maharaja of Darbhanga Ihe language, known as 
Maithili, IS a dialec t of Bihari, with an archaic system of grammai 
ind a literature ot its own 

MITHRADATES, less corrcctl> Mithri dates, a Persian 
name derived from Mithras (ifv), the sun-god, and the Indo- 
EuropCiin root da “ to give,” 1 e “ given by Mithras ” The 
name occurs also m the forms Mitiadatcs (Herod 1 110) and 
Meherdates (lai Ann xii jo) It was borne by a large 
number of Oriental kings, soldiers and statesmen The earliest 
arc Mithradates, the cunuc h who helped Artabanus to assassinate 
Xerxes I (Diod xi 69), and the Mithradates who fought first 
with Cyrus the Younger and dUr his death with Artaxerxes 
against the (jrccks (Xtn Anab 11 s, 35 ) ni 3, t-io, 111 4, 1-5) 
and IS the ancestor of the kings of Pontus 1 he most imfioitant 
are three king‘> of I^arthia of the Arsai id dynasty, and six (or 
four) kings of Pontus There were also two k.ngs of Commagene, 
two of the Bosporus and cno of Armenia (a d 3 S~ 5 ^) 

MiTHHADAiBb I ( Arsric cs VI), successor of his brother, 
Plir latcs I , came to the Parthian throne about 175 b c The 
first event of his reign was a war with Eucratides 
ol Bactria, who tried to create a great Greek empire 
in the East At last when P'ucratidcs had been 
murdered by his son about a 50, Mithradates was able to occup) 
some clistru ts on the border of Bactria and to conquer Aiaehosia 
(Kandahar), he is even said to have crossed the Indus (Juotin 
41, 6, Slr<bo XI 515, 517, cf OrosRis V 4, 16, DicrI 33, 18) 
Meanwhile the bekucid kingdom was lorn by mleinal dissen- 
sions^ fostered by Rom in intrigue s Phraates I had already 
(oiiqiiercd c istcin Media, about Rhagae (Rai), end subjected 
the MvircJi on the border of the Caspian (Justin 41, 5, Isidor 
Charac 7) Mithradates I conquered the rest of Media and 
advanced towards the Zagros chains and the Babylonian plain 
In a war agamst the Elymaeans (m Susiana) he took the Greek 
town SelciK Id on the Hedyphon, and forced their king to become 
a vissal of the Parthians (Justin 41, 6, Strabo xv 744) About 
141 he must have become mask r of Babylonia By Diodorus 
33, 18 he IS praised as a mild ruler, and the fact that from 140 
he takes on his e Oxns the e pithet PhtlhelU n(W Wroth, Catalogue of 
the Coins of Parlhia, p 14 seq , till then he only c alls himself “ the 
great king Arsakes ’) shows that he tried to cone ihate his Greek 
subjects Ihe Greeks, however, induced Demetrius II Nicator 
to come to their deliverance, although he was much pressed 
in Syria by the pretender Diodotus Tryplion At first he was 
victorious, but m 138 he was defeated Mithradates settled him 
with a royal household in Ilyrcania and gave him his daughter 
Rhodogune in marriage (Justin 36, i, 38, 9, Jos Ant 13 
5, ji, Euscb ChrotC I 257, Appian, Syr 67) Shortly 
afterwards Mithradates I died, and was succeedecl by his son 
Phraates II He was the real founder of the Arsacid Empire 

Mithradates II the Great, kmg of Parthia (c 120-88 
B.c ), saved the kingdom from the Mongolian Sacae (Tochan), 
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who had occupied Bactna and eastern Iran, and is said to have 
extended the limits of the empire (Justin 42, 2, where he is 
aftei wards confused with Mithradates 111 ) He defeated King 
Artavasdes of Armenia and conquered se\cnty valleys, and 
the prime Tigrams came is hostage to the Parthians (Justin 
42, 2, Strabo xi 532) In an mscnption from Delos (Dittcn- 
berger, Or gr xnscr 430) ht is called the great King of Kings 
Arsakes ” He also interfered in the wars of the dynasts of Syria 
(Jos Ant xiii 14, 3) He was the first Parthian king who entered 
into negotiations with Rome, then represented by Sulla, praetor 
of Cilicia (g2 B r ) 

Mitiiradatfs ITI murdered his father Phraates III about 
S7 B c , with the assistance of his brother Orodcs He was 
made king of Media, and waged wxi against his brother, but 
was soon deposed on actiDunt of his cruelty He took refuge 
with Gabinuis, the Roman proconsul of Syria He advanced 
into Mesopotamia, but was lieatcn at Seleucia by Surenas, fled 
into Babylon, and after a long siege was taken prisoner and 
killed in ^4 by Orodes I (Dio C iss 39, 56, Justin 42, 4, 
Jos Bell 1 8, 7, In/ 14, 6, 4) 

A Piilhnn king Milhridatcs who must have occupied the throne 
for a short lime during the leign of Phraates IV , is mentioned by 
Jos Ant XM 8, 4, in 10 bc , another pretenehr Mehirdatcs \v<x 
brought from Koine in ad by the opponents of C^otaizts, 
Init defeated (lac Ann \i 10, xii 10 ^iq ) The name of mother 
pretender Mithraditcs (often called Mithradates IV) occurs on i 
(oin of the first half of the 2nd century written in Aramaic, accom- 
jianicd by the Aisacid titles in Greek (Wioth, Cata/ of Ute Coins of 
Parthm^ p 2 19) , he appe^irs to be leU ntical with Mche rdotes, one of the 
rival kings of Paithia who fought ag unsl Injan in ii() he dud m 
Tn attack on Comm igcne and ippointed Ins son Sanatriiccs succe ssor, 
who fell in a battle against the Romans ( Vrnan «/> Malalas C hron 
pp 270 27 1) (Rd M) 

The kings of Pontus were dese ended fiom one of the stvin 
Persian conspirators who put the false Smerehs to death (se^ 

Darius I) Aeiording to Diodorus Si(ulus_, three 
Po’^tus^ members of bis familv—Mithridates \riob irzane^; 

Mithradates — were successively rulers of Cius on 
the Propontis and ( anne in Mysia The last of tluse was pul 
to death in 302 b c bv Antigonus, who suspei ted him of having 
joined the coalition against him He wa*- succeeded by his son 
Mithradites I or ITT (if the two dynasts of Ciusbt included i), 
the founder (ktwtt^s) of the Pontic kingdom, although this 
distinction is by some attributed to the father Wainid 
bv his friend Demetrius, the son of Antigonus, that he was 
threatened with the same fate as his father, he fled to Paphlagonia, 
where he seized Cimiata a fort at the foot of the Olgassys range 
Being joined by the Macedonian garrison and the neighbouring 
jvopulations, he conquered the Cappadocian and Paphlagonian 
territories on both sides of the Ililys and assumed the title of 
king Before his dc ith he further enlarged Pontic Cappadocia 
He was sue (ceded by Ariobarzanes, who left the throne to 
Mithradates TI (c 236-190, according to Meyer, Mithradates 
II and III), a mere child Farl> in his reign the Gauls of 
Galatia invaded his terntorv Mithradites was at the battle 
of Ane^ra (c 241), m which he assisted Antiochus Hierax against 
his brother SeleiKus Callinicus, m spite of the fart that he had 
married the daughter of the latter with Greater Phrygia as her 
dowry His two daughters, both named 1 aodire, were married, 
one to Antiochus the Great, the other to his cousin Arhaeus, 

\ dynast of Asia Minor He unsuccessfully attacked Sinope, 
which was taken bv his siucessor Pharnaces, the brother (not 
the son) of Mithradates TIT (169-121), surnamed Phtlopator, 
Philadelphus , and huergetes Ace ording to Meyer, however, there 
were two kings (Mithradates IV Philopator and V Eiiergetes) 
He was the first king of Pontus to recognize the suzerainty of the 
Romans, of whom he was a loyal allv He assisted Attalus IT 
of Pergamum to resist Prusias TI of Bithynia, furnished a 
contingent during the Third Punic War , and aided the Romans 
in obtaimng possession of Pergamum, bequeathed to them by 
Attalus ITT , but claimed by Aristonieus, a natural son of 

^ There ts much diflerence of ojanjon in regard to the kings of 
Pontus called Mithradates to the accession of Mithradates Eupator 
Ed Meyer reckons fiv e, T Remach three 


Eumenes IT Both Mithradates and Nicomedes of Bith>nia 
demanded Greater Phrygia in return for iheir services It 
was awarded to Mithradates, but the senate refused to ratify 
the bargain on the ground of bribery hor several years the 
kings of Pontus ancl Bilhynii bid agaimst each other, till in 
1 16 Phrygia w is declared independent, although m reality it 
was treated as part of the province of Asia Mithradates 
appears to have taken it without wilting for the decision of 
the senate He invaded ( appadoc la, and married his daughtc r 
to the >oimg king, Ariarathes Rpiphanes, bought the suecession 
from the last king of Paphlagonia, and obtained a kind of pro 
tcctoratc ov(r Galatia He was a great admirer of the Greek'-, 
who (ailed him Euergetes, he removed his capital from Amasi i 
to binopc, and bestowed liberal gifts upon the temples of Delos 
I and Athen At the height of his power he was assassinated 
b\ Ins com Uer> during a banquet in his p I ice at Smopc 
MiiHRADAiES VI Eupator^ called tht Great, .1 boy of eleven, 
now su(ceedcd his father Alarmed at the attempts made 
upon his life b) hi& mother, he fled to the mount iins and was 
for many years a hunter In 111 he returned to binope threw 
his mother into prison, and put his \ounger brother to death 
Having thus established hirnseli (m the throne, he turned his 
ittention to conquest In return for his asustanie agaiast 
the Scythians, the (ireeks of the Cimmerian Bosporus and the 
Txurk Chersonese rc(ognized his suzerainty He occupied 
( olchis, Paphlagoni i and part of Galatia, set his son Ariarathes 
on the throne of (appiclocia ind drove out Nicomedes HI, 
the young king of Bilhynia Ihe Romans restored the legiti- 
mate kings, and, while apparently ac qines( ing, Mithradates 
made preparations for war He had long hated the Romans, 
who had tiken Phrvgia during his minority, and he umed at 
driving them from Asia Minor Jhe cause of rupture was the 
attack on Pontic territory by Nicomedes at the instigation 
of the Romans Mithradates, unable to obtain satisf iction, 
dedal cd war (88 bc) He rapidly overran Galatia, Phrygia 
and Asia, defeated the Roman armies, and ordered a genera) 
massacre of the Romans in Asia He sent large armies into 
European Greece, and his generals oicupicd Athens But 
Sulla in (rrcccc and kimbria in Asi i defeated his armies in several 
bittks, the (iitek cities were disgusted bv his seventy, and m 
84 he concluded peace, abandoning all his conquests, surren- 
dering his fleet and paving a fine of 2000 talents During 
what is ( ailed the Second Mithradatic War, Miirena invaded 
Pontus without inv good reason m 83, but was defeated in 82 
Hostilities wen suspended, but disputes (onstantly occuircd, 
ind in 74 a gen( ral war broke out Mithradates defeated Cotta, 
the Roman consul, at ( halccdon but Lu(ullus woi steel him, 
and drove him in 72 to take refuge in Armi nia with his son-in-law 
figranes After two great victories at Iigranocerta (6g) and 
Artaxati (68), Lucullus was disioncertcd by mutiny end the 
defeat of his lieutenant Fabius (see Luculi us) In 66 he was 
superseded by Pompev, who completely defeated both Mithra- 
dales and Tigranes Ihe former established himself in 64 at 
Pantuapacum, and was planning new campaigns against the 
Romans when his own troops revcHed, and, after vainly trying 
to poison himself, he ordered a Gallic men enary to kill him 
So perished the greatest entmy that the Romans had to en- 
counter in Asia Minor His body was sent to Pompev, who 
buried it in the royal sepulchre at Sinope 
Ancient authorities have invested Mithradates with a halo 
of romance His courage, his bodily strength and size, his 
skill in the use of weapons, in riding, and in the chase, his speed 
of foot his rapacity for eating and drinking, his penetrating 
intellect and his mastery of 22 language's, are celebrated to 
a degree which is almost incredible With a surface gloss 
of Greek edu( ation, he united the subtlety, the superstition 
and the obstinate endurance of an Oriental He collected 
curiosities and works of art, he assembled Greek men of letters 
round him, he gave prizes to the greatest poets and the best 
eaters He spent much of his time in practising magic, and 
it was believed that he had so saturated his body with poisons 
that none could injure him He trusted no one, he murdered 
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his mother, his sons, the sister whom he had married, to prevent 
his harem from falling to his enemies he murdered all his con- 
cubines, and his most faithful followers were never safe hor 
eighteen }ears he showed himself no unworthy adversary of 
Sulla, Lucullus and Pompey 

See l Rcinach, Mtthndate Eupator (iSgo Ger trans by 
A Gott7, 1895 with the author's corrections and additions) also 
J- Meyer, (jesihichte des homgreichs Pontos (1^79) 

MITHRAS, cl Persian god of light, whose worship, the latest 
one of impoitance to be brought from the Orient to Rome, 
spread throughout the empire and became the greatest anta- 
gonist of ( hristianity 

I History and Distribution — 1 he cult goes b ick to a period 
before the separation of the Persians from the Hindus, as is 
shown by references in the literatures of both stocks, the A\esta 
and the Vedas 1 hough but faintly pictured in the Vedu 
hymns, he is there invoked with Orma/d, or Ahuramazdi, 
the god of the sk) , and is clearly a divinity of light, the proteetcafi 
of truth and the cncniN of erroi and falsehood In the Avesta, 
after the separation ol the Iranian stock from the Hindu and 
the rise of Zoroastrianism, which elevated Ormazd to the summit 
of the Persian theological system, his role was more distinct, 
though Jess important, between Orma/d, who uigned in eternal 
brightness, and Ahriman, whose realm was eternal darkness 
he occupied an intermediate position as the greatest of the 
yazatas, beings created by Ormazd to aid in the destruction 
of evil and the administration of the world He was thus a 
deit\ of th( realms of air and light, and, bv transfer to the 
mord realm, the god of truth and loyalty Because light 
IS accompanied by heat, he w^as the god of vegctition and 
increase, he sent prosperity to the good, and annihilitccl the 
bad, he was the god of armies md the champion of heroes, 
as the enemy ot darkness and ol all evil spirits, he protei ted 
souls, iicompanying them on the wav to paradise, and w is 
thus a redeemer Anim il and birds wcie sacnfiied ind liba- 
tions poured to him, tnd prayers were addressed to him 
by de^otets who had piirihcd themselves by ablution and 
repeated flagellition \s a god who gave victory, he was pro 
minent in the oflieial cult ot Peisu, the seventh month and 
the sixteenth day of other months being sacred to him His 
worship spread with the empire of the Persians throughout 
Asia Minc:)r, and Babylon was an important centre Its popu- 
larity remained unimpaiicd alter the fall of Persia, and it was 
during the ferment following the eonejucsts of Alexander that 
the ( harac tenstic s which mark it during the Roman pciiod 
were firmly fixed Mithraism was at full maturity on its irrival 
at Rome, the only modifications it ever suffered having been 
experienced during its younger days in Asia 

Modified though nevnr essentially changed, (i) b\ contact 
with the star-worship of the Chalclaeans, who iclentihed Mithras 
with Shamash, god of the sun, (2) by the indigenous \rmenian 
religion and other local Asiatic faiths, and (3) bv the Greeks 
of \sia Minor, who identified Mithras with Helios, and eontri- 
buteel to the success of his cult by ecjuipping it for the first time 
with artistic representations (the f imous Mithras rclie f origin ited 
in the Pergamene sc hool towards the 2ncl century b c ), Alithraism 
was first transmitted to the Roman woi lei during the 1st t entury 
B c by the Cilinan pirates raptured by Pompey It attained no 
importance, how ever, for nearly two centuries The lateness of its 
arm al in the West w as due to the fart th it its centres ot influe ni t 
were not in immediate < ontai t with Greek and Roman t ivihza- 
tion It never became popular m Greek lands, and w as regarded 
by Hellenized nations is i barbarous worship It was at rivalry 
with the Egyptian religion As late as the time of Augustus 
It was but little known in Roman territory, and gamed a firm 
foothold in Italy only graduall\ , as a result of the intercourse 
between Rome and Asia consequent upon the erection of the 
Eastern provinces and the submission and colonization of 
Mesopotamia It seems at first to have had relations with 
the cult of the Great Mother of the Gods at Rome, whose influ- 
ence served to protect it and facilitate its growth The cult 
of Mithras began to attract attention at Rome about the end 


of the I St century a d Statius (cad 80) mentions the typical 
Mithraic relief in his Thebaid (1 719, 720), from Plutarch’s (a d 
46-125) Vita Pom pel (24) it is apparent that the worship was 
well known , and the first Roman reliefs show the characteristics 
of about the same time 

Towards the close of the 2nd centur) the cult had begun 
to spread rapidly through the army, the mercantile class, slaves 
and actual propagandists, all of which classes were largely 
composed of Asiatics It throve especially among military 
posts, and in the track of tiade, where its monuments have 
been discovered m greatest abundance The German frontiers 
afford most evidence of its prosperity Rome itself was i 
favourite scat of the religion Trom the end of the 2nd century 
the empciors (ncouraged Mithraism, because of the support 
whicTi it afforded to the divine light of monarchs The Persian 
belief that the legitimate sovereign reigned by the grace of 
Ormazd, whose favour was made manifest by the sending of 
the Hvarend, a kind of celestial aureole of fire, resulted in the 
doctrine that the sun was the giver of the Hvarend Mithras, 
identified with Sol Tnvictus at Rome, thus bcc ime the giver 
of authority and victory to the imperial house From the time 
of Commodus, who paitieipated in its mysteries, its supporters 
were to he found in all classes Its impc^rtance at Rome may 
be judged from the abundance of monument il remains— more 
than 7S pieces of sc ulpture, xoo mst npLions, and luins of temples 
and chapels in all parts of the city and suburbs 

Innally, philosophy as well as politics contributed to the 
success of Mithraism for the outi omc of the attempt to recognize 
in the Graeco-Roman gods only forces of natuie was to make 
the bun the most important of deities, and it v\'as the Sun with 
whom Mithras was identified 

Ihc beginning of tht downfall of Mithiaisin dates from A d 
275, when Dacia was lost to the empire, and the invasions 
of the noithern peoples lesiiUcd in the destine lion of temples 
along a gicat stretch of frontier, the natural stronghold ot the 
cult Ihc aggression of Christianity *ilso w is now more effec- 
tive flu emperors, howevci, favoured the cult, which was 
the army s favourite until ( onstantine dcstrojed its hopes 
Ihe reign of Julian md the usurp ition of 1 ugenius renewed 
the hopes of its devotees, but the vietoiy of Ihcodosius (^94) 
may be considered the irid of its existence It still suivived 
in eeitain cantons of the Alps in the 5th centui) ind clung to 
lilc with more tenacity in its Eastern hc;me Its legitimate 
sue lessor w IS Maniehieism, which afforded i leluge to those 
mystics who had been sh dven m faith, but not con\crttd, b> 
the pole inies of the C liurc h against their religion 

II Sources, Remains, Ritual- Ihe ^ourc es ol present know- 
ledge regarding Mithraism consist oi the Vedas, the Avesta, 
the Pihlevi writings, Greek and I atm literilure ind inscriptions, 
and the cult monuments Ihc monuments comprise the 
remains of nearly a score of temples and about 400 statues 
ind bas-rehcfs The Mithraie temples of Roman times weit 
artificial grottos {^pelaea) wholly or partially underground 
in imitation of the oiiginal secluded mountain caverns of Asia 
The Mithiaeum hewn m the tufa quarries of the ( apitolinc Hill 
at Rome, still in existcm c during the Renaissance, is in example 
Ihe mam room of the ordinary temple was rectangular, with 
an elevated apsidal airangemcnt, like a choir, containing the 
sacred rdiel cm its wall, at the end opposite the entrance, and 
with continuous benches {podia) of m isonry, about 5 ft VMcle 
and inclining slightly towards the floor, built against the wall on 
its long Sides The ceiling w as made to symbolize the firmament 
There were arrangements for the brilliant illumination of the 
choir and its relief, which w as sometimes sculptured on both sides 
and reversible, while the podia were intentionally more obstui t 
Ihe choir and the long space between the podia were for minis- 
trants, the podia themselves for kneeling worshippers Two 
altars, to the bun andThe Moon, stood before the former, and 
cult statues along the latter The approach to the grotto lay 
through a portico on the level with and fronting the street 
and a pronaos, in communication with which was a kind ot 
sacristy Steps led to the lower level of the sanctuary The 
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Simplicity '^nd smallness of the Mithraic temples are to be 
accounted for by structural and financial reasons, an under- 
ground temple was difficult to construct on a large scale, and 
the worshippcis of IVfithras were usually from the humbler 
classes The average grotto held from fifty to a hundred 
persons The si/e of the sane tuaries, however, was t ompensated 
for by their nuinbci , in Ostia alone thtre were h\c 

The typical bas-reliei, which is found in great abundance 
m the museums ot Europe, invari ibh repn sents MilhraT, 
under the form of a youth with conical cap and flying draper) , 
slaying the sacred bull, the scorpion attacking the genitals of 
the animal, the serpent drnking its blood, the dog springing 
lowaids the wound m its side, and frequently, in addition, the 
Sun-god, his messenger the raven, a fig-tree, a lion, a ewer 
and torch-bc arers The relief is in some instances enclosed 
m a frame of figures and scent*, m relief The best example 
IS the monument of Ostcrhuiken (( umont, 1 e\ies et monuments 
figure's j No 246) With this monument as i basis, Fran? ( umont 
has arrangtd the small Mithriu reliefs into two groups, one 
illustrating the legend of the origin of the gods, mel the other 
the legend of Mithr is In the fiist group ire found Infinite Time , 
or Cronus, Tellus and Atlas supporting the globe, representing 
the union of I'arth and Heaven, Oteaniis, the Fates, Infinite 
Time giving into the hand of his successor Orina/d the thundi r- 
bolt, the symbol of authority, Ormazd struggling with a giant 
of evil — the Mithraic gigantomaehy The second group repre- 
sents, first, the birth of Mithras, then the god nude, cutting 
fruit ind leaves from a fig-tree in which is the bust of i dc tv, 
ind before which one of thc^ w nds is blowing upon Mithras, 
the god elischaiging an arrow against a rock from which springs 
a fountajin whose w«iter \ figure is kneeling to receive in his 
palms, the bull in \ small boat, nenr which agim occurs the 
figure of the animil under a root iIkhiI to be set on fire by two 
figures, the bull m flight, with Alithras in pursuit, Mithras 
Ixjanng the bull on his shouldc rs, Helios kneeling before Mithras, 
Helios and Mithras clasping hands over in xltar, Mithras with 
drawn bow on i running horse, Mithr is and Helios binqucting 
Mithr is and Helio, mounting the chariot of the latter and 
rising m full course over the occ in Few of the Mithraic reliefs 
are of c\tn mediocre art Among the best is the relief from 
the Capiloiine grotto, now in the Loin re 

fumont’s interpret xtion of the mam relief and its smaller 
companions involves the reconstruction of i Mithraic thcolog> , 
i Mithraic legend and a Mithra < s)mbolism Puicity ol 
evidence makes the first difficult The head of the divine 
hierarchy of Mithr is was Infinite Time — ( ronus, Saturn , Heave n 
and Firth were his ofispnng, ind begat Ocean \.ho formed 
with them i trinity corresponding to Jupiter, Juno ind Neptune 
From Hei\en and Earth sprang the remaining member of a 
circle analogous to the Olympic gods Ahrirnan, also the son of 
Time, was the Persian Pluto Owing to Seinilu mfluenc e men 
Persian god had m Rom in times come to possess i twofold 
significance— astrologic al jnci natural, Semitic and Irani in— 
the earher and deeper Iranian significance being imparted b) 
the clergy to the few intelligent elect, the more attrictive and 
superficial ( haldacan symbolism being presented to the multi- 
tude Mithras was the most import int member of the cjn le He 
was regarded as the mediator between sufTermg humanity and 
the unknow ible and inaccessible god of all being, who nigned 
in the ether 

The Mithras legend has been lost, and can be reconstructed 
oily from the scenes on the above described relief Mithias 
was born of a rock, the marv^el being seen only by certain shep- 
herds, who brought gifts and adored him Chilled by the wind 
the new-born god went to a fig-tree, partook of its fruit, and 
clothed himself in its leaves He then undertook to vanquish 
the beings already in the world, and rendered subject to him 
first the Sun, with whom he concluded a treaty of friendship 
The most wonderful of his adventures, however, was that with 
the sacred bull which had been created by Ormazd The hero 
seized it by the horns and was borne headlong in the flight of 
the animal, which he finallv subdued and dragged into a cavern 
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Ihe bull escaped, but was overt iken, uul by order of the Sun, 
who sent his messenger the raven, w^as reluctantly sacrificed 
by Mithras hrorn the cl)ing animal sprang the life of the 
earth, although Ahrirnan sent his cmissc^nc to prevent it 
Ihe soul of the bull rose to the celestial spin res and became 
the gii irdian of herds c ncl floe ks under the name of Silvanus 
Mithras w is through h^s deed the creator of life Mi inwhilt 
Ahrirnan sent a terrible drought upon the land Mithras 
defeated his purpose b) discharging an arrow against i rock 
and miraculously drawing the water from it Next \hriman 
sent a deluge, from whuh one man escaped in a boat with his 
e^ittle Finally a fire desoletcd the earth and only the creatures 
of Ormazd escaped Mithi is, his work hc omplished, banqueted 
i with the Sun lor the last time, and was taken b\ him in his 
chariot to the habitation of the immortals whence he continued 
to protect the faithful 

Ihe symbolism employed by ^Iithiaism finds its best illustra- 
tion m the laige central relief which represents Mithras in the 
ac I of slaying the bull as a saerific e to bring about terrestrial hie, 
and thus porlravs the c one hiding scenes in the legend oi the sac red 
animal The scorpieui attic king the genitals of the bull is 
sent bv Ahrirnan from the lowet world to defeat the purpose 
of the sacrifice, the dog, springing towards the w'ound in the 
bull’s side, was vencritcd bv the Pci 1 ins as the companion 
of Mithr IS the scipent is the svmbol of th< earth being made 
fertile b\ drinking the blood of the ‘-icrificiil bull, the raven, 
towiids wh.ih Mithnus turns his fne as if tor direction, is the 
herald of the Sun-god, whoH^ bust is ne ir bv , md who has ordered 
the sacrifice, various pl»nts near the bull ind hcad> of wheat 
springing from his tail, svinoohze the ie*.ult of the '•lerifice, 
the cypicss is peilnps the tieeof immoitahty Ihcrc was also 
in astiological svmbolism, but it was superficial, and of secon 
darv impoitance Ihe torch-bcuers sometimes seen on tin 
leliel represent one bting m tliie»" aspects — the moining, noon 
ind evening sun or the vcinil summer and autumn sun 
Owing to the almost absolute disappe ii ina ol doeumtnlirs 
< vidcnce it is impossible to knowothei wi e th in verv ^mperfcvtlv 
the inner life of Mithr iism Jerome {h ptst evil) ml in < np 
tions preserve the knowledge tint the in)Stic, sairatu'i, passed 
Ihiough seven degrees, which prob hl\ c 01 responded to the 
seven planet iry spheres tiaveised b lie soul in its progress 
to wisclom perfect purity ind the \bode of the blest Corax, 
R ivcn, so n imtcl beeausi. the raven .n Mithiau mythology was 
the scrvint of the Sun Cryphms OlluH;, i degree in th' t ik ng 
ol which the mystic was peril ip hidden horn others in the 
s inc tuar> In a v'cil, the rcmovil ui which was i okmn lert 
nionial, Miles, Soldier, signif\ im the hoi) vvufire agiinst 
evil in the a rvice of the god, J to Lion svmiiolie ot the dement 
of fire., Perses, Peraan clad m Asiatic costume, a lernini ccncc 
of the ancient origin of the religinn Ueliodronius, ( oiiiic r of 
the Sun, witli whom Mithras wis ickntihed Pater, hither 
i degree bunging the mystii among those who had the general 
direction of the cult for the itsL of their lives One lelief 
(CumoiU,vol 1 p 175, fig 10) shows figiiics masked and CO turned 
to represent C orax, Perses, Miles and I eo, indicating llie prictac 
on occasion of rites involving the use ol sacred disguise, i 
custom probibly reminiscent of the pnmitive time when men 
leprcscnted their deities under the form of animal , ind believed 
thcmselve m closer communion with them when d'sguised 
to impersonate them Of the seven degree,, thoa mvstics 
not vet beyemd the third, Miles, a ere not in full communion, 
md were called VTnjpcTovvrc^ (servants) , while the fourth 
degree, Leo, admitted them into the el is of the fulh initiate, 
the fX€T€xovT€s (participants) No women wcie in my way 
connected with the cult, though the mile sex could bi 
admitted even in childhood Ihe time requisite for the 
several degrees is unknown, and ma) have Ixm (ietermined 
by the Patres, who e onferred them in a sole mn ceremony e ailed 
Sacramentum, in which the initial step was an oath never to 
divulge what should be revealed, and for whic h the mystic had 
been specially prepared by lustral purification, prolonged absti- 
nence, and severe deprivations Spec lal ceremonies accompanied 
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the diverse degrees Tertullun speaks of ** marking the 
forehead of a Miles/' which may have l)een the branding of 
a Mithraic sign, honey was applied to the tongue and hands 
of the Leo and the Penes A sacred (ommumon of bread, 
water and possibly wine, compared by the Christian apologists 
to the Eucharist, was administered to the mystic who was 
entermg upon one of the advanced degrees, perhaps Leo Ihc 
ceremony was probably commemorative of the banquet of 
Mithras and Helios before the formers as(cnsion, and its effett 
strength of body, wisdom, prospcrit\ , power to resist c\il, and 
participat on in the immortality enjoyed by the god himself 
Other features reminiscent of the original barbarous nUs in 
the primitive cavtrns of the List, no doubt also occupied a 
place in the cult, bandaging of eyes, binding of hands with the 
intestines of a fowl,leap’ng over a ditc h Idled with water, witness- 
ing a simulated murder iic mentioned by the Pseudo-Augustinc , 
and the manipulation of lights in the ( rypt, the administration 
of oaths, and the repetition of the sacred formulae, all c ontributed | 
toward inducing a state of ecstatic exaltation What in the 
opmion of Albrecht Dieteruh {Eine Milhrashturgie, Leipzig, 
190^) IS a Mithras liturgy is preserved in a Greek MS of h gyptian 
origin of about a d 300 It is the ritual of a magician, imbedded 
m which, and alternating with magic formulae and other occult j 
matter, are a number of invocations and pra>ers which I 
Dietcnch reconstructs as i lituigy in use by the clergy of 
Mithras between a d ioo ind 300, and adapted to this new use 
about the latter date 

Ihc Mithraic priest, sacerdos or anttstes^ was sometimes also 
of the degree of patev 1 ertullian />rawr haeret 40) calls 
the chief priest hummus poniijex, probably the paler patrum I 
who had gener il supervision of all the initiates in one city, and I 
states that he could marry but once According to the same I 
author, there were Mithraic, as well as ( hnstian, virgines it 
conitnenies Besides the adminislraticm of sacraments and I 
the celebration of ofliccs on special occasions, the priest kept 
alight the eternal lire on the altar, addressed prayers to the bun 
at dawn, midday and twilight, turning towards east, south 
and west respectively ( lad in Lastern paraphernalia, he 
officiated at the numerous sacrifices indicated by the remains 
of iron and bronze knnes, hatchets chiins, ashes and bones of 
oxen, sheep, goats, swine, fowl, <S{c There was pouiing oi 
libations, chanting and music, and h>ells and candles were 
employed in the service Each da> of the week was marked 
by the adoration of a special pi met, the sun being the most 
sacred of all, and (crtam d lUs, perhaps the sixteenth of each 
month and the equinoxes, m eonfonnity with the character 
of Mithras as mediator, were set aside for special festiv ils 
The Mithraic community of worshippers, besides being a 
spiritual fraternity, was a legal corporation enjoying the right 
of holding property, with temporal ofiicials at its head, like any 
other sodaltias there were the decunones and decern prt7ui, 
governing councils resembling assembly and senate m cities, 
magisirty annually elected presidents, curaiores, financial agents, 
defensoresy advocates, and patroniy protectors among the influ- 
ential it may be th it a single temple was the resort of several 
small associations of worshippers which were subdivisions of 
the whole community Ihe cult was supported mainly by 
voluntary contribution An abundance of tpigraphic evidence 
testifies to the devotion of rich and poor dike 
III Moral ItifitK nee — The rapid advance of Mithraism was due 
to its human qualities Its communities were bound together 
by a sense of c lose fraternal relation Its dc mocracy obliter ited 
the distinctions between ruh and poor, slave and senator became 
subject to the same rule, eligilde for the same honemrs, par- 
took of the same (ummumon, and were interred in the same 
type of sepulchre, to await the smie resurrection The reward 
of title and degree and the consequent rise m the esteem of 
his fellows and himself was also a strong incentive, but the 
Mithraic faith itself was the greatest factor Ihe impressive- 
ness and the stimulating power of the mystic ceremonies, 
the consciousness of being the privileged possessor of the secret 
Wisd Qna>.-Q f the ancients, the sense of purification from sin. 


and tlie expectation of a better life where there was to be com- 
pensation for the sufferings of this world — were all strong appeals 
to human nature Ihe necessity of moral leetitude was iLeli 
an incentive Courage, watchfulness, striving fur purity, were 
all necessary in the incessant combat with the forces of evil 
Resistance to sensuality was one aspect of the struggle, and 
ascetic ism was not unknown Mithras was ever on the side of 
the faithful, who were ci^rtain to triumph both m this world 
and the next The worthy soul ascended to its former home 
in the skies by seven gates or degrees, while the unworthy soul 
descended to the realms ol Ahriman The doctrine of the 
immortality of the soul was accompanied by that of the resur- 
leetion of the flesh, the struggle between good and evil w is 
one day to cease, and the divine bull was to appear on earth 
Mitliras was to descend to call all men frcmi their tombs and to 
separate the good from the bid Ihe bull was to be saenliced 
to Mithr is, who was to mingle its fat with consci rated wine 
ind give to drink of it to the just, rendering them immortal, 
while the unjust, together with Ahriman and his spiuts, were 
to be destroyed by i fire sent from Heaven by Ormazd The 
universe, renewed, was to enjoy eternal happiness 

IV Relation to Chnsttamty - Ihe most interesting cuspert 
of Mithraism is its antagonism to Christianity Both religions 
were of Oriental origin, they were propagated about the same' 
time, and spread with equal rapidity on account of the same 
causes, viz the unity of the political world and the debasement 
of Its moral life At the end of the 2nd centurv each had 
idvanred to the farthest limits of the empire, though the one 
possessed greatest strength on the frontiers of the leutonir 
countries, along the Danube and the Rhine, while the other 
throve especially in Asia xnd Africa Ihe points of collision 
were cspeiially it Rome, in Afru i, and in the Rhone Valiev, 
ind the struggle w is the more obstinate because of the resem- 
blances between the two religions, which were so numerous 
ind so close .is to he the subject of remark as early as the 2nd 
centurv, and the cause of muiual recrimination The fraternal 
and democratic spirit of the first communities, ind their humble 
origin, the idcntihc,ition ol the object of adoration with light 
and the Sun, the legends of the shepherds with their gifts and 
idoration, the flood, and the ark, the representation in ait of 
the fiery c hariot, the drawing of water from the rock the use 
I of bell and ( anclle, holy water and the communion, the saneti- 
' iKation of Sunday and of the 25th cT December, the insistence 
I on moral conduct, the emphasis placed upon abstinence and 
self-contiol, the cloi trine of heaven and hcJl, ol primitive 
icvelation, of the mediation of tlie logos emanating from 
the divine, the atoning sacrifice, the constant warfare between 
good and evil and the final triumph of the former, the immor- 
tality of the soul, the last judgment, the resuireetion of the 
flesh and the fiery destruction of the universe — aic some of 
the resemblances which, whether re il or only apparent, enabled 
Alithraisrn to prolong its resistance to Chnstianitv At their 
root lay a common E.isU rn origin rather than any borrowing 
On the other hand, there were important contrasts between 
the two Mithraism courted the favour of Roman paganism 
ind combined monotheism with polytheism, while C liristianity 
was uncompromising The former as a consequciiv e won large 
numbers of supportcis, who were drawn by the possibility it 
affoideci of adopting an attractive faith which did not involve 
a rupture with the religion of Roman society, and con- 
sequently With the state In the middle ol the 3rd century 
Mithraism seemed on the verge of becoming the umversal 
religion Its eminence, however, was so largely based upon 
dalliance with Roman society, its weakness so great in having 
only a mythic il character, instead of a personality, as an object 
I of adoration, and m excluding women from iis privileges, that 
I It fell rapidly before the assaults of Christianity Mamchaeism, 

I which combined the adOration of Zoroaster and Clirist, became 
* the refuge of those supporters of Mithraism who were inclined 
to compromise, while many found the transition to orthodox 
Christianity easy because of its very resemblance to their old 
faitli 
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Sec Franz Ciimont Textes et monuments figun^ nlattfs aux 
mysUres de Miihta (Brussels, 1896, 1899), which has superseded 
all publications on the subject , Albrecht Dietcrich, Hxne MUhras 
hturgie (Leipzig, 1903) Sec also the translation of Cumont s 
Conclustons (the second part of vol 1 of the above work, published 
separately 1902, under the title Les MysUres de Mtthra) ^hy 1 J 
McConnack (Chicago and London, 190^) Extended bibliography 
in Roscher s Lexicon der Mythologu (G Sn ) 

MITRA, RAJENDRA LALA (1824-1891), Indian orientalist, 
•was born in a suburb of Calcutta on the 15th of February 1824, 
of a respectable family of the Kayasth or writer caste of Bengal 
To a large extent he was self-educated, studying Sanskrit and 
Persian in the library of his father In 1846 he was appointed 
librarian of the Asiatic Society, and to that society the remainder 
of his life was devoted — as philological secretary, as mcc- 
president, and as the first natue piesident in 1885 Apart from 
very numerous contributions to the ociety's journal, and to 
the series of Sanskrit texts entitled “ Bibliotheca indica,” he 
published three separate works (i) The Antiquities of Orissa 
(2 vols , 1875 1880), illustrated with photographic plates, 

in which he traced back the image of jagannath (Juggernaut) 
and also the car-festival to a Buddhistic origin, (2) a similarly 
illustrated work on Bodh Gaya (1878), the hermitage of Sakya 
Muni, and (3) Indo-Aryaus (2 \ols, 1881), a collection of 
essays dealing with the manners ind customs of the people 
of India from Vedic times lie received the honorary degree 
of LL D from the university of Calcutta in 1875, com- 
panionship of the Indian Fmpire when that order was founded 
in 1878, and the title of raja in 1888 lie died at Calcutta 
on the 26th of July 1891 

MITRE (Lat mitraf tiom Gr fxfrpa, a band, head-band, 
head-dress), a liturgical hcid-dress of the Catholic Church, 
generally proper to bishojis 

T Latin Rite —In the \\cstcrn ( hurch its actual form h that 
of a sort of folding cap consisting of two halves which when 
not worn, he flat upon each other Ihese sides are stiffened, 
and when the mitre is worn, they rise in front and behind like 
two horns pointed at the tips {cornua miLrae) From the lower 
rim of the mitre at the back hang two bands (infulae), teimi- 
nating in fringes In the Roman Catholic Church mitres arc 
divided into three chsscs (i) Mitra pretiosa, decorated with 
jewels, gold plates, &c (2) Mitra auriphrygiata, of white silk, 
sometimes embroidered with gold and silver tliread or small 
pearls, or of cloth of gold plain, (3) Mitra simplex^ of white 
silk damask, silk or linen, with the two falling bands behind 
terminating in red fringes Mitres are the distinctive head- 
dress of bishops, but the right to wear them, as in the case of 
the other episiopal insignia, is granted by the popes to other 
dignitaries- such as abbots or the heads and sometimes all the 
members of the chapters of cathedral or collegiate churches 
In the case of these latter, however, the mitre is worn only 
m the church to which the privilege is attached and on 
certain high festivals Bishops alone, including of course the 
pope and his (ardinah, are entitled to wear the pretiosa and 
auriphrygiala j the others wear the mitra simplex 

The propel symbol of cpiscopacv is not so much the milrc 
as the ring and pastoral staff It is only after the service of 
consecration and the mass an finished that the consecrating 
prelate asperses and blesses the mitre and places on the he id 
of the newly consecrated bishop, according to the priyer which 
accompanies the act, “ the helmet of protection and sclvation,^^ 
the two horns of whic h represent the horns of the Old and 
New lestaments,” a terror to “ the enemies of truth, and 
also the horns of “ divine brightness and truth ” which God set 
on the brow^ of Moses on Mount Sinai There is no suggestion 
of the popular idea that the mitre symbolizes the ‘‘ tongues 
of fire that descended on the heads of the apostles at 
Pentecost 

According to the 3 <oman Cacremoniah the bishop wears the 
mtira pretiosa on high festivals, and always during the singing of the 
Fe Deum and the Gloria at mass lie is allowed, however, on 
account of its weight,*' to substitute for the pretiosa the aurt 
during p irt of the services le at Vespers from the first 
psalm to the Magnificat ^ at mass from the end of the hyrte to the 
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canon The is worn during \dvent and from Septua- 

gcsiiua to Maundy Thur day, except on the tluid Sunday in Advent 
{Gaudete) the fouith m Lent (Laetare), and on such greater festivals 
as fall within this time It is worn, too, on the \ igiL of fasts. Ember 
Days and days of intercession on the Feast of Holy Innocents (il 
on a week-day), at litanus, penitential processions, and it other than 
solemn Ixncdictions and consociations At mass and vtspcis the 
nnUa simplex miy be substituted for it m the same way as the auti 
pkrygtata for tht pretiosa 1 he simplex is worn on Good Friday, 
and at masses for the dead also at the blessing of the candles at 
Cmdlcmas the singing of the absolution at the coffin, and the solemn 
investiture with the pallium At provincial synods archbishop*! 
wear the pntwsa, bishojis the autiphrygiata and mitred abbots 
the stmph X At general councils bishops wear white linen milrcs 
cardinals mitns of white silk damavSk, this is also the case when 
bishops and eirdinils in pontificalibus assist at a solemn pontilieal 
function presided o\ ei by the j^iopc 

Lastly, the mitre, though a liturgical vestment dillcrs fiom the 
others in that it is nevei worn when the bishop addresses the 
\lmighty in prayer t g duiing mass he takes it otl when he turns 
to the iltii placing it on Ins head again when he turns to addiess 
the people (sec i Cor m j) 

The origin and intujuity of the episiopal mitre ha\e been 
the siibjti t of much debate Some have claimed for it apos- 
tolic il <;an( tion and found its origin in the liturgical 
head-gear of the Jewish priesthood Such proofs 
as have been adduced for this view are, however, 
based on the fallacv of reading into words {mitra ^ tnfula, &c ) 
Used by early writers a special meaning which they onlv 
acquired later Mitra, even as late as the i‘ 5 th century, 
retained its simple meaning of cap (see Du Cange, Glossanum, 
s V ) , to Isidore of Seville it is specific ally a woman cap Infula, 
which in 1 ite ecclesiastical usage was to be confined to mitre 
(and its dependent bands) and chasuble, meant originally a 
piece of cloth, or the sacred fillets used in pagan worship, and 
later on came to be used of any ecclesiastical vestment, and 
there is no evidence for its specific application to the liturgical 
head-dress earlier than the 32th centurv With the episcopal 
mitre the Jewish mtznephii^ translated ‘ mitre ’ in the Autho- 
1 17 ( cl Version (h xcd \xviii 4 36), his nothing to do, and tlic re 
is no evidence for the use of the former before the middle of the 
loth century even in Rome, and elsewhere than m Rome it 
does not make its apppcarance until the iith 1 

The first trustworthy notice of the use of the mitre is 
under Pope Leo IX (1049-1054) This pope invested 
Archbishop Eberhard of Irier, who had accompanied him 
to Rome, with the Roman mitra, telling him that he ind 
his successors diould wear it in ecclestasiico officio {i e ds a 
liturgical oinament) according to Roman custom, in order to 
remind him that he is a disciple of the Roman see (] ifTc 
Regesta pont rom , Leipzig, 1888, No 4158) This proves 
that the use of the mitre had been for some time estibhshcd 
at Rome, that it was specifically a Roman ornament, and that 
the light to wear it was onlv granted to ecclesiastics elsewhere 
as an exceptional honour ^ On the other hand, the Roman 
ordtnes of the 8th ind 9th centuries make no mention of the 
mitre, the evadente goes to prove that this liturgical head-dress 
wjs fiist adopted by the popes some time in the loth century, 
ind Father Braun shows convincingly that it was in its origin 
nothing ( Ise than the pap)al regnum or phrygium which, originally 
worn only at outdoor processions and the like, was introduced 
into the church, and thus developed into the liturgical mitie, 
while outside it preserved its original significance as the papal 

1 bather Briun, S J has dealt exhaustively with the supposed 
evidence for its earlier me— eg he proves conclusively that th<^ 
mitra mentioned by TheoduIj)h of Orleans (Paraenes ad eptsc ) 
IS the Jewish miznephct, and the well known miniature of Gregory 
the Great (not St Dunstan, as commonly assumed) wearing a mitre 
(Cotton MSS Claudius A 111 ) m the British Museum often asenbed 
to the loth or early nth century, he judges from the form of the 
pallium and dalmatic to have been produced at the end of the nth 
century “ at earliest " The papal bulls granting the use of mitres 
before the nth century arc all forgenes (Litmgischa Gewandunt, 
431-148) 

- That it had been already so granted is proved by a miniature 
(xmt lining the earliest extant represen tal 10ns of a mitre, in the 
Cxuliete rotula and baptismal rotula at Ban (reproduced m Berteanx, 
L Aft dans I Italie mlndionale, 1 , Pans, 1904) 
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tiara {qv) From Leo TX ’s time papal grants of the mitre of the head instead of the sides (the mitre said to have belonged 
to eminent prelates became increasmgly frequent, and by the to St Thomas Becket^ now at Westminster Cathedral, is of thi^ 
1 2th century it had been assumed by all bishops in the West, type)/ and with this the essential character of the mitre, as 
with or without papal sanction, as their proper liturgical it persisted through the middle ages, was established The 
head-dress From the 12th century, too, dates the custom of exaggeration of the height of the mitre, which began at the time 


1 2th century it had been assumed by all bishops in the West, 
with or without papal sanction, as their proper liturgical 
head-dress From the 12th century, too, dates the custom of 
investing the bishop with the mitre at his consecration 
It was not till the T2th century ^ \ 
that the mitre came to be regarded / 

as spec ifically episcopi, and / \ / 

meanwhile the custom had / \ / 

grown up of granting it pf]||f||||ffil||||i||j llflii 
honoris causa to other dignitaries 
besides bishops The first known 
1 istance of a mitred abliot is 
hgelsmus of St Augustine s, Canter- 
bury who rec eived the honour from 

Pope Alexander II in 1063 From x 

this timeonwird pipal bulls bestow- 

ing mitres, together with other kl\ ^ 

episcopal insignia, on abbots become ^ ^ \ ^ ^ 

increasingly frequent The original [ 1 = 

motive of the recipients of these iTl'lI T' iliWWl'ii 
favours was doubtless the taste of the IP lillll lili ’iililiii I 'l lilMllil!! 

time for outward displa> , St Bernard, ^ 

zealous for the monastic ide il de- 1 m i - Evolut 

nounced abbots for wearing mitres and the like more ponltficuhi, 
and Peter the Cantor roundly called the abbitial mitre “ mane, 
superfluous and puerile” ( abbrev i xliv, in Migne, 
lat 205, 139) It came, however to symbolize the exemption 
of the abbots from episcopal jurisdiction, their quasi-episcop il 
character, ind thtir immediate dependence on the Holy Sec 
No such significance could attach to the grxnt of the iisub initrae 
(under somewhat narrow restrictions as to where and wIkii) 
to cathedral clignitiries Ihe fiist instance is again a bull of 
Leo JX (1051) granting to Hugh, archbishop of Besdne^on, 
and his seven cardinils the right to wear the mitre at the altar 
as celebrant deacon and subdcacon, a similar privilege being 
granted to Bishop Hartwig of Bamberg in the following yeai 
Ihe intention was to show honour to a grc<it church by allowing 
It to follow the custom doubtless ilrc-ady established at Rome 
Subsequently the privilege was often granted, sometimes to 
one or more of the c hief clignitanes, sometimes to all the cano»"s 
of a (dthedrd (eg ( impostella, Prigiie) 

Alitres were also sometimes bestowed by the popes on seculir 
sovereigns, eg by Nicholas TI (1058-1061) on Spiteneus 
(Spvtihnew) II , duke of Bohemia, by Alexander TI on Wratis- 
laus of Bohemia, by Lucius 11 (1144 1145) on Rcxger of Sicily, 
•nd by Innocent III in 1204, on Peter of Aiagon In the 
coronation of the emperor, more pirtieiilarly, the mitre played 
a part According to the 14th Roman ordo, of i2jjr, the pope 
places on the emperor’s head first the nitira clencalis, then the 
imperial diadem ¥dihe\ Braun (Liturgt^cbe (tewandung,p 457) 
mves a picture of a seal of Charles IV representing him as 
wearing both 

The original form of the mitre was that of the early papal 
tiara (regnurn), tea somewhat high conical cap Ihe stages 
of it^ general development from this shape to the 
high double-horned modern mitre are clearly trace- 
Porm fh^^ugh it IS impossible exactly to 

distinguish them in point of date The most charic- 
t eristic modifications ma) be said to have taken place from the 
I fth to the middle of the 13th century About 1100 the conical 


of the Renaissance, reached its climax in the 17th century 
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Drann by Fathtr f Braun u) J reprud uteri ftom his I tint ^tschf C tit. xn lun b> pri mission of B Herder 

I iG I - Evolution of the Mitic from the iith century to the present day 
;he like more ponltficuhi, | Ihis ugly and undignified type is still usually worn in the Rom in 
abbitial mitre “ mane, I Catholic Chun h, but in some cases the earlier type has survive d, 
xliv, in Migne, Patrolog | and many bishops are also now reverting to it 
mibolizc the exemption Thf dccoj jtion of mitres w'^s characterized by increising tUbori 
►n their quasi-episeop ll j time wt nt on From 1hi first the w'hite conical cap seems to 

lenrc on the Holy See UecorUed round tb. louu cdfcc by i band or orphrey 

^ [cinulns) To this was iddtd Htci a vertical oiphrcy (Utuhis) 

grxnt ot the usub mitrae | usually from the cLUtre of the fiont of the nrrulus to th it of th( 

LS to where and whxn) | back, partly in mder to hide th( scam paitly to emphisi/c th( 

ance is again a bull of < horns wh< n thos( were to kit md npht When the lioriu ( amc to b( 

■dibishop of Besdnvon, ''"‘If'*' ‘•"'fintd its posUmn 

. ‘ ^ ^ Of the suiMving c rls miln the gnalci numlicr hive only the 

ir Inc mitre at the altar orphrey (mbnndcred, the body of the mitiL. being left jiliin Ver* 
similar privilege being early, however the custom arose of ornamenting the trnngulir 
( in the following yeai ‘ paces lx tween the orphreys with cmhroideiy usually i round 
r'hnrfh Iw dlnwtntr ! mcddllion, or a star, sct in the midd]( , but sometimes figiires ot 

‘ ,111 1 1 -D saints d,c (e g tlie caily example from the cathedral of Anagni 

ly establisnca at Komc reproducidby F UUI, p ^(>9) I he ru hncss and v uiety of elceora 
granted, sometimes to tion increased from the 14th ccntnrv onwards \ichittctural 
etimes to all the cano»^s motuis even wcic introduced is frames to the embroidered figures 
\ of saints, wink sometimes th( upper edges of the mitre weic orn i 

/ , , ' menlcd with eioekets «ind the hoins with irchitt e tural fimals 

bv the popes on seculir Finally, the traditional nrcnlu^ and tiinlus ce( m dl but forgotten 
58-1061) on Spiteneus the whole fiont and back surtnees ol the mil re being ornamented 
Icxander TI on Wratis- with embroidered picture S or with arabi sque pitierns Ihc latter 
r 1 nn nf Qir ihr characteristic of the mitre in the modern Ron* in Catliolic f hiireh 

'^' 5 / p ^ j the ti idition e)f the loe ll Roi 1 in Chinch having alw lys ( \eluded tlu 

ter Oi Aiagon In the representation of figures on ccclcsiaslieal vestments 

ilarly, the mitre played j ^ Refojmcd Churches — In most of the refornud Churches 
ordo, of i2jjr, the pope was abandoned with that of the other vest- 

iitra clericaliSy then the nxents Ihey hxve continued to be worn, however, 
sche (tcwandungyp At^i) j^y bishops of the Scandinavian Lutheran 

V renrespnt incr him as i . t„ _ r*i , r i i.u_ tzngiaaa 


Fives a picture ot a seal 01 Xharies jv rcpresenimg nim as | Chiinhes In the Church of England the use of * 
wearing both , mitre was disiontiniud at the Reformation Thtie is some 

The original form of the mitre was that of the early papal evidciKc to show that it was used in conserrating bishops iij) 
tnra (regnum), t e a somewhat high conical cap Ihe stages to 1552, and also that its use \va> revived by the Laudian bishops 
of It. general development from this shape to the ,n the 17th century (Htetwgia angltcana 11 242, 243, 240) 

double-horned modern mitre are clearly trace- in general, however, there is no evidence to prove that thi^ 

Form ^ble (see fig i), though it IS impossible exactly to ^se was liturgical, though the silver-gilt mitre of Bishop Wren 
distinguish them in point of date The most eharxe- of EIv (d 1667), which is preserved, is judged from the state of 

tcnstic modifications may be said to have taken place from the the lining to have been worn Ihe instances of the use of the 

I fth to the middle of th( 13th century About 1100 the conical rmtre quoted in Hier anglic 11 310, as carried by the bishop 

imtre begins to give place to a round one , a band of embroidery Roc hestcr at an investiture of the Knights of the Bath (1725). 


Is next set over the top from back to fiont, which tends to bulge 
up the soft matenal on either side, and these bulges develop 
into points or horns Mitres with horns on either side seem 
to I'a\e been worn till about the end of the 12th century, and 
father Braun gives examples of their ippearances on episcopal 
t xls m France until far into the 13th Such a mitre appears 
on i seal of Archbishop Thomas Beeket (Father Thurston, 
The Pallium, London, 1892, p 17) The custom was, however, 
already growing up of setting the horns over the front and back 


and by the archbishops and bishops at the coronation of 
George II (1727), haxe no liturgical significance The tradition 
of the mitre as an episcopal ornament has, nevertheless, been 
continuous in the Churcji of England, ‘^and that on three lines 
(1) heialdic usage, (2) its presence on the head of effigies of 
bishops, of which a number aie extant, of the i6th, 17th, i8th 
ind 19th centuries, (3) its presence in funeral processions, where 
^ In Father Braun's opinion, expressed to the wnter this mitre 
which was formerly at Sens, belongs probably to the i3tli century 



From a photon^ aph Iv I athtt Joseph Jhaunt ^ J t kind Pt-t ion 

l^ir 5 — G(inn.n Mitre of red velvet tmbroicUred with pearls Fl'' / — Fkmi h Miti< embroidered in Fik i 1 iikI tin 

and silver Rilt pi iquLs 15th century In the cathedral at panels m colours with hgures of the V irgin iiid ^t \ugustiiie 

Halbcrbtadt I he other side is similar with figures of St Leonard and St 

Mary Magdalene It is dated i:)92 repaired in 1766 
In the Victoria and Albeit Museum 


Will i)2b 
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an actual mitre or the figure of one was sometimes earned, 
and somaimes suspended over the tomb ” {Report on the Orna- 
ments of the Church, p io6) Ihe liturgical use of the mitre 
was revived in the Church of England in the latter part of the 
19th century, and is now fairl> widespread 
3 Oriental Rites — Some form of liturgical head-dress is com- 
mon to all the Oriental rites In the Orthodox Eastern Church 
the mitre (Gr finpa, Slav mitra) is, as in the Western Church, 
Its form differs entirely from that 
of the Latin Church In 


proper only to bishops 



Drawn from a phoio^i iph i ikcn by Father 
I llriun [rcptofhicctl in Dif iitias^iuhe 
C hy permission of P Hcrdci 

FlC 2 — (ircck MltlC 


general it rather resemble 
a closed crov\n, consisting 
of a circlet from which rise 
two arches intersecting 
each other at right angles 
Circlet and irchc are ru My 
chased and jewelled, thc> 
are filled out b> i cap of 
stiff material, often »*^d 
velvet, ornamented with 
pictures in embroidery oi 
apphqnc niiiil hurmoiint 
ing all, at the mtei section 
of the arches is a cross 
In Russi i this usually lies 
flat only certain iiKtro- 
pohtins, ind b> prescrip- 
tion the bishops of the 
epan hy of Kiev having 
the right to h i\e the cross 
upright (see fig 2) In the 
\rmcnian Chuidi priests and archdeacons, as well is the 
bishops, wear a mitre Th it of the bishops is of the Latin 
form, a eubtorn dating from a giant of Pope Innocent 111 , that 
of the priests, the sa^vahait is not unlike the Greek mitre (sec 
fig 3) In the Syrian Chuich only th( 
patiiarch wears a mitre, which resembles th it 
of the Giecks Ihe biruua of the Childacan 
Nestorians, on the other hand, worn by all 
bishc:)ps, IS a sort of hood ornamented with 
a cross Coptic y^riests xnd bishops wear 
the ball 111, a long strip of stuff oinamented 
with crosses, , and wound turban-wi>e 
round the head, the patriarch of Alex indrn 
has a helmet-like mitre, the origin of which 
IS unknown, though it perhaps antedates the 
appear inee of the phrygiuni Rcmie The 
Maronites, and the uniate Jacobites, Chaldaeans and Copts 
have adopted the Roman mitre 
The mitre was only introduced into the Greek rite in com- 
paratively modern times It was unknown in the earlier part 

of the 15th century, but had 



Fiom Prams J itta 
4 , IS he ( 7 / anduHL 
lly pi rmission of f 
Hcrdet 

FlO X — MltlC of 
Viinciiixn Priest 



certiinly been 
the beginning 
Father Braun 
its assumption 


introduced bv 
of the i6th 
suggests that 
by the Cire« k 


patriarch was connected with 
the changes due to the capture 
of Constantinople by the lurks 
Possibly, as its form suggests, it 
is b istd on the imperial c rown 
and symlx)lizcd at the outset 
the c juas I - sovereignty over 
the ray ah population which 
Mahommed II was content to 
leave to the patriarch In 
1589 it was introduced into 
Russia, when the tsar 1 heodore 
erected the Russian patriarch- 
ate and bestowed on the new 
patriarch the right to wear ihe 
mitre, sakkos and mandyas, all borrowed from the Greek rite 


Kcproduced by kind permi iion of the 
Archbishop of Wesiniinstcr 

Fic 4 — Mitra pietiosa of the 
late Cardinal Vaughan, Roman 
Catholic Archbishop of West- 
nun -jter 


A hundred years later the mitre, originally confined to the 
patriarch, was worn by all bishops 

bee J Braun, S J , Dte hturgische Gtwandung (Freiburg-im- 
Breisgau, 1907), pp 424-498 The question of the use of the mitre 
m lh( Anglican Chinch is dealt with in the Report of the Suh Committee 
I of the Convocation of Canterbury on the Ornaments of the Church 
and it'i Ministei^ (1Q08) See also the bibliograi)hy to the article 
VliSTMENTS (\\ A P) 

MITROVICA (Hungarian, Mitrovicz, German Mitunvttz), 
a town of Croatia-Slavonia Hungary, situated on ihi river 
Save, in the county of Syrmia Pop (1900), 11,518 Mitrovig^i 
IS on the railway from Agram, 170 m W N W to Belgrade, 
38 m E by S Roman remains lave been discovered in Us 
neighbourhood, and it occ upies the site of Sirmtum or Syrmtum, 
the chief citv of Lower Pannonia undci Roman rule The 
emperor Probus (232-282) was born and hinicd at Sirmium, 
where, according to some authorities, the cmi)eror Marcus 
Aurelius (i2i~i«"{o) aLo died, but this is unccrUiin In 351, 357 
and 338, ecclesiastical eonncils of some import nice met at 
Sirmium, which became an epi^cofid sec about 305, and was 
united with the dioicse of Bosm i m 1773 Ihe citv was 
sacked bv the lluns m 4 |t, ind by the Turk>, wlio destroyed 
ill its ancient buildings, in 1396 ind 1321 

MITSCHERLICH, EILHARDT (1794-1863), German chemist 
was born on the 7th ol January 1794 at Nciicnde near Jever 
m the gi ind duchy of Oldenburg, whcie his fatlicr was pastor 
His unde, Chrisioph Wiihelm Mitschi ri icii (1760-1854) 
pi oft or at Golt ngtn, Wets m his day a celebrated scholai 
lie was educited at Jever under the historian h C Schlosser 
when he went to Heidellxig m 181 1, devoted himself to philology , 
giving special atUnlion to the Pcrsiin 1 inguagc In 1813 he 
went to Pans to obtain permission to join the embissy which 
Napoleon I was to senci to Persia Ihe events ot 1814 put 
an end to this and Mitsehcrlich ic solved to study medicine 
III order th it he miglil enjov thit frecdoni ot travel usuallv 
allowed in the hist to physu 1 uis He began at Gottingen 
with the study cd chcmistiv, and this so an^sted his ittention 
that he give up the journey to Persia From his Gottingen 
(lavs dates the treatise on certain parts of Persun history, 
(ompiled from MSS in the iiniversUv library and published 
in PciM 'll ind I itin m 1814 under the title Mirchondt histona 
1 liaJif ndarum hi^totuis nosing huiusque inco^nitorum Persiai 
pnuetpum In iim 8 he went to Beihn and worked m the 
I iboratory of H h I ink (1767 1831) Fhcrc he made analyses 
of phosphates and pho phiUj, aisc nates and arsemtes, con- 
firming the tonehi 10ns of J | Ber/elius as to Iheir composi- 
tion, and Ills obseivation that eonesponding pho phates and 
arsenates crystallize in the sime form w is the germ from which 
grew the the 01 y of uomoiphism which he ( (immunieated to 
the Berlin A( idemv m December 1819 In thit year Berzelius 
suggested Mit^(herli(h to th( mniptcr Altcnstein as successor 
to M H K 1 iproth at Berlin Altenstcin did not immcdiatelv 
( irry out this proposal, but he obtained for Mitsc herhch a govern- 
ment grant to enable him to continue his studies in Berzelius’s 
laboratoiv at Stockholm H( returned to Berlin in 1821, and in 
the summer of 1822 he dc^ live red his first lecture as extraordinary 
professor of dicmisti-v m the university, wliere m 1825 he was 
ipjiointcd ordinary professor In the c oursc of an investigation 
into the slight different es discovered by W H Wollaston in 
the angles of the rhombohedia of the carbonates isomorphous 
with (ale-spar, he observed that the cUigle m the case of calc-spar 
varied with the temperature On extending his inquiry to 
other aelotropu crystils he observed a similar variation, and 
wis thus led, in 1823, to the di:sCovery that aelotropic crystals, 
when heated, expand unequally in the direction of dissimilar 
axes In the following vear he discovered the change, pro- 
duced by change of temperature, in the direction of the optic 
axes of selenite His investigation (also in 1826) of the two 
crystalline modifications of sulphur threw much light on the 
fact that the two minerals calc-spar and aragonite have the 
same composition but diffeient crystalline forms, a property 
which Mitscherlich called dimorphism In 1833 he made a 
senes of careful determinations of the vapour densities of a large 
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number of volatile substances, confirming Gay-Lussac’s law 
He obtained selenic acid in 1827 and showed that its salts are 
isomorphous with the sulphates, while a few years later he proved 
that the same thing is true of the manganates and the sulphates, 
and of the permanganates and the perchlorates lie investi- 
gated the relaticm of benzene to benzoic aeid and to other 
derivatives In 1829-1830 he published his Lehrbiuh der ChemiCy 
which embodied main original observations His interest in 
mineralogy led him to study the geology of volcanic regions, 
and he made frequent visits to the Eifel with a view to the 
discovery of a theory of vokanie action He did not, however, 
publish any papers on the subject though aftei lus death his 
notes were arranged and published by Dr ] LA Koth in the 
Memoirs of the Berlm Academy (1S66) In Deceinbei 1861 
symptoms of heart-disease made their appearance, but he was 
able to carry on his academical work till December 1862 He 
died at Schonberg near Berlin on the 28th of August 1863 

Mitschc rlich's published pipeis are chlcHy to be found in tlic 
Abhandlungen of tlic Berlm \(adcmy, in Poggendorff ^ Annalen, 
and in the Annalcs de oJnnm ti dc phvsiquc The 4th edition ol the 
Lchrbuch der Chtmic was j)ublishcd in 18'jj a 5th was begun 

in 1855, but \\ is not completed 

mitten, i covering for the hand, with a division for the 
thumb only, and reaching to the lower joint of tlie fingers 
It IS made of silk, lace, wool or other material The word is 
of obsc wre origin, it has been connec ted with Gcr miUe, middle, 
half, m the sense of that which half covers the hand There 
are several Celtic words which may he cognate, e g lush mtotag, 
muiafiy a thick glove mitUn such es is worn b) hedgers and 
ditc hers The 16th-century Trench w ord mtton nit mt a gauntlet 
A fine mitten made of lace or open network and extending well 
up the forearm was much worn by ladies in the early part of 
the 19th century, ind has been fashion bit it vaiious time 
since that date 

MITTWEIDA, a towm of G(.rmanv in the kingdom of Saxon), 
on the Zschopau, 12 m b\ ml N of Chemnitz on the railway 
to Dobein and Ricsa Pop (190s), 1 7,46s It has a handsome 
Pwangclieal church, a c lassical, a modern and a technical scliool, 
and cotton and spinnmg mills Other industries arc the making 
of furniture, machinery, cigars and ceme nl 

MIVART, ST GEORGE JACKSON (1827-1900), English 
biologist, was boin in I onclon cm the 30th of No\ ember 1827, 
ind educated it ( laph ini gnammar school, Harrow, and King s 
College Ixindon, and aftei wards at St Mari s, Oscott, since lus 
conversion to Roman Catholicism prc\ciitcd him Ironi going to 
Oxford In 18*51 he was called to the bar but he cic voted him- 
self to medical and biological studies In 18O2 he was afipointcd 
Icctuicr at St Marv s Hospit il medical school, in i86g he became 
i fellow of the Zoologu il Socictv and from 1874 to 1877 ke was 
professor of biologv U the short lived Roman Catholic University 
College, London In 187^ he published Lessons in Elementary 
Anatomy, and an css.iv on Man and Ipes In 1881 appeared 
The Cat an Iniroduciton to the Study of Back-boned Animals 
The careful and detailed work he licstowcd on Insectivora mid 
Carnivora largely increased oui knowledge of the anatomy of 
these groups In 1871 his Genesis of Species brought him into 
the controversv then riging 1 hough admitting evolution 
generally, Mivirt denied its applicability to the human mtdlcct 

His views os to the rel itionship existing between human 
nature and intellect and animal nature in general were given 
m Naiwe and Thought (1882), and in the Origin of Human 
Reason (i88c}) he stated wint he ccmsideied the fundamental 
difference Ixjtwecn men and animals In 1884, at the invitation 
of the Belgian episcopate, he became professor of the philosophy 
of natural history at the university of Louv’in, which had 
conferred on him the degree of M D m 1884 borne articles 
published in the Nineteenth Century in 1892 and 1893, which 
Mivart advoc ated the claims of sc lence even where they seemed 
to conflict with religion, were placed on the Index expur gaiortusy 
and other articles in January 1900 led to his excommunication 
by Cardinal Vaughan, with whom he had a curious corre- 
spondence vindicating his claim to hold Liberal opinions while 


MIZRAIM 

remaining in the Roman Catholic Church Shortly afterwards he 
died, m London, on the ist of April 1900 Mivart was also the 
author of many s( lentific papers and occasional articles, and of 
Castle and Manor a Tale of our Time (1900), which originally 
ippearcd in 1894 as Henry Standon, by “D’Arcy Drew ” 

MIZPAH, or Mizpkh, the name of several places referred to 
in the Old testament, in each rase probably deriv^cd from a 
“ commanding prospect,” the Hebrew name having that sig- 
nificance (i) Mizpah of Gueau, where Jacob was reconciled 
to Laban (Gen xxxi 49), appauntly the site of the ramp of 
the Israelites when about to ittark the Ammonites undci 
Jephthah’s leadership ( Judg x 1 7) 1 his anrient sanctn iry was 

probably the scene of Jephthah s vow (Judg xi 29, (f v 11) 
The identifii ation of this Mizpeli 15 a difficult problem it is 
supposed to be the same as Ramoth-Gilead, but the evidence is 
a arcely C3nclusive It is referred to m Hos v i (2) Mizpah 
01* Benjamin It has been suggested, on hardly sufficient 
giounds, that the Mizpeh where the Hebrews assembled before 
the extermination of the Benjamitcs (Judg xx i)was not the 
shrine where Samuel made his headquaiters (i Sam vii 5) It 
was fortified by Asa (i Kings xv 22), and after the destruction 
of Jerusalem was the seat of government under the viceroy Geda- 
liah (2 Kings xxv 23) here (jcdaliah was murdered (ibid 25) 
After the exile it retained the tiadition of being a seat of govern- 
ment (Neh 111 7) and a holy place (i Mac( 111 46) It is 
probably to be identified with the mountain, Neby Samwil, 
north of Jerusalem, still eonsidired sacred by the Moslems i 
(.rusaders’ (hurch (now a mosijuc), covers the tradition il tomb 
of Samuel («)) A territory neir ]\Iount Hermon, a seat of the 
Hivites, which joined the coalition of jabin igimst Joshua 
(Josh xi 3) In the teintory was the “valley of Mizpeh 
{v 8) where the Canaanites were routed (4) A town in the 
tribe of Judah (Josh x\ 38) (*5) Mizpeh op Moab, where 

David mtervicvvecl the king of Moil) and found an isylum for 
his paicnts (i Sam xxii 3) (K \ S M) 

MIZRAIM, the biblu al n ime for Fg> pt (Gen \ 6 13, Hcbrc w 
MisrayinXy the apparently dual teimination aim may be clue 
to a misunderstanding), there is an iltcrnativc poetical form 
MasOr (2 Kings xix 24, &e ) In Isa xi 11 the mine is kept 
distinc t from Pathros or Uppei T gypt, and repre sents some por- 
tion It least of l^)wer Egyjit It perhaps means “boundary ’ 
or ‘frontier,’ a somewKit ambiguous Uim which illustrates 
the topographic al problf ins hirst (c/), E Se hi acler pointed out 
III 1874 that the Assynins knew of some Musri (i e Mizraini) 
in Noith Syria and it is extremely proiiablc that this land is 
referred to in 2 Kings vij 6 (mentioned with the Hittites), and 
in I Kings X 28 seq , 2 Chron i 16 seej , where the word for 
“ elioves ’ (Heb m-q-v h) conceals the contiguous land Kue 
(Cilic 1 1) 1 Next {b) C 1 Beke, as long ago as 1834, cone luded 
in his Origines bibluac (p 167 et passim) that “ Egypt ’ 
in the Old Icstament sometimes designates i district near 
Midian and the Gulf of *Akiba and the view reslited recently 
end quite independently by II Wmckler on later evidence 
(189^) has been the ubjeet of continued debate Egyjit is 
known to have laid < kum to the southern half of Palestine 
from cirly times, and consequently the extension of the name 
of Egypt beyond the limits of Egypt and of the Sinaitic penin- 
sula, IS inherently probable When, for example, llagar, the 
‘ Egyptian,” is the ancestiess of Ishmaelite tribes, the evidence 
m ikes It very unlikely Ihit the term is to be understood in the 
strict ethmeal sense, and there irc other passages more suitablv 
inte I preted on the hypothesis that the wider extension of the 
term w is once familiar In the second half of the 8th centiiiN 
B c , Assyrian inscriptions illude to a powerful Musri at a time 
when the Nile Empire was disintegr ited and scarcely in a position 
to plav the part ascribed to it (^ e if by Musri we arc to under- 
stand Egypt)- Not until the ‘:uprcmaey of Tirhakah does the 
ambiguilv begin to disappear, and much depends upon the 

* See further, H Wincklcr, test Untersuch (1892), pp 1O8-174 

® So, too, according to one passage, Tiglath-Pileser IV appoints 
a govemc^r over Musri before Egypt itself had actually been con- 
quered 
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unbiased discussion of the related biblical history (especially the 
WTitings of Isaiaii and Hosea) and the Egyptian data But 
even in the period of disintegration the minor princes of the 
Delta were no doubt associated with their eastern neighbours, 
and although the Assyrian Musri stands m the same relation to 
the people of Phihstia as do the Edomites and allied tribes 
of the Old Testament, Phihstia itself was always intimately 
associated with Egypt (See Philistines ) 

The problem is complicated by the obscurity which over- 
hangs the history of south Palestine and the Delta (sec Edom , 
Midian) The political importance of Egypt was not constant, 
and the known fluctuations of geographical terms combine with 
the doubtful act uraev of early writers to increase the difficulties 
The Assyrian evidence alone points very strongly to a Musri m 
north-west Arabia, the biblical evidence alone suggests an extra- 
Egyptian Misrayim On the whole the result of discussion has 
been to admit the probability that Misrayim could refer to a 
district outside the limits of Egypt proper But it has not 
justified the application of this conclusion to all the msUmces 
m which some critics have relied upon it, or the sweeping 
inferences and reconstructions which have sometimes been 
based upon it Each case must be taken on its merits 

Sec further, H Wincklcr, Altonent Forschungen, 1 24 seq Mitteil 
d vorderastat Gesell (1898), pp i sqq , 169 sqq , Hibbert Journal 
(April 1904), Keilinschr u das altc lest , 3rd ed , 136 sqq and Tm 
Kampfe um den alien Orient 11 (1907) T K Chcync tspcciallv 
Kingdom of Judah (1908), pp xiv sqq , F Hommd Vievneue arab 
Landschaftsnamen in A T Lor criticisms (many of them somewhat 
captious) see Konig s reply to Hommel (Bcilm 1902), A Noordtzq, 
Fheolog Ti'jdsch (1906, July, September), and L Meyer, Isroehten 
it thre Nachharstamme, pp 455 sqq A valuable survey of the 
geographical and other conditions is given by N Schmidt, Htbbtrt 
Journal (Januarv igo8) (S \ C ) 

MNEMONICS (from Gr remember, whence /AciJ/t/oiv 

mindful, TO iJLvrjfiovLKOVy sc r€xvr//xa, that which mcchanicallv 
aids the memory), the general name applied to devices for aiding 
the memory Such devices are also described as memorta 
technica The principle is to enable the mind to reproduce a 
relatively unfamiliar idea, and specially a senes of dissociated 
ideas, by connecting it, or them, in some artificial whole, the 
parts of which are mutually suggestive A pupil is far more 
hktly to remember the cities which chimed to be the birthplace 
of Homer when he remembers that their names can be made to 
form the hexameter line, Smyrna, Chios, Colophon, Salamis, 
Rhodes, Argos, Athenae Among the most famous examples 
of metrical mnemonics are the “ gender rhymes of the Latin 
grammars, the hexameter hues (espccidJly that beginning 
“ Barbara Cclarent invented by logicians (for a list see 
Baldwin’s Diet of Philos vol 11 s v Mnemonic Verses ”), the 
verse for remembering the number of days in the months 
(“ Thirty days hath September, April, June and November ”) 
Other devices are numerous Thus the name and lights of the 
sides of a ship may be remembered beciuse the three shorter 
words “port,” “left,” “red,” go together, as compared with 
the longer, “ starboard,” “ right,” green ” 

Memory is commonly t lassified by psyc'liologists according as 
it IS exercised (a) mechamcally, by attention and repetition, 

(b) fudtciously, by careful selection and co-ordination, and 

(c) ingeniously, by means of artifices, t e mnemotechny, 
mnt monies It must, however, be observed that no mnemonic 
IS of any value whicJi does not possess the qualities of (a) and (b) 
A mnemomc is essentially a device which uses attention and 
repetition, and careful selection is equally necessar}^ A more 
accurate description of mnemonics is “ mediate ” or “ indirect ” 
memory In the technical sense the word “ mnemomc ” is 
confined to the systems of general apphcati9n which have been 
elaborated by various writers 

Systems — Mnemonic devices were much cultivated by Greek 
sophists and philosophers, and are repeatedly referred to by Plato 
and Aristotle In later times the invention was ascribed to the 
poet Simonides,^ perhaps for no other reason than that the 
strength of his memory was famous Cicero, who attaches 

^ Plmy H N vii 24 Cicero, De or n 86, mentions this belief 
without committing himself to it. 


considerable importance to the art, but more to the principle of 
order as the best help to memory, speaks of Cameades (or 
perhaps Charmadcs) of Athens and Metrodorus of Scepsis as 
distinguished examples of the use of well-ordered images to 
aid the memory Ihe latter is said by Pliny to have carried 
the art so far “ ut nihil non iisdem verbis redderet auditum ” 
The Romans valued such helps as giving facility in public speak- 
ing The method used is described by the author of Rhet ad 
Keren 111 16-24, also Quintilian \lnst Or xi 2), whose 
account is, however, somewhat incomplete and obscure In hw 
time the art had almost ceased to be practised 1 he Greek and 
Roman system of mnemonics was founded on the use of 
mental places and signs or picture s, known as “ topical ” 
mnemonics Ihe most usual method ^/as to (Loose a large 
house, of which the apartments, walls, windows, statues, 
furniture, &c, were severally associated with certain names, 
phrases, events or ideas, by means of symbolic pictures, cuid to 
recall these it was only necessary to search over the apartments 
of the house till the particular place was discovered where thc^ 

I had been deposited bv the imagination In accordance with this 
I system, if it were desired to fix an historic date in the memory, it 
was localized m an imaginary town divided into a certain number 
of districts, each with ten houses, eac h house with ten rooms, 
and each room with a hundred quadrates or memory-places, 
partly on the floor, partly on the four walls, partly on the roof 
Ihus, if it were desired to fix m the memory the date of the 
invention of printing (14^6), an imaginary book, or some other 
symbol of printing, would be placed in the thirty-sixth quadrate 
or memory-place of the fourth room of the first house of the 
histone district of the town Except that the rules of mnemonics 
arc referred to by Martianus ( apella, nothing further is known 
regarding the practu e of the art until the 13th century Among 
the voluminous writings of Roger Bacon is a tractate De arte 
menwrattva R iimon Lull de^ oted special attention to 
mnemonics in connexion with his ar^ generalis Ihe first 
important modification of the method of the Romans was that 
invented by the German poet Konrad Celtcs, who, in his Epitoma 
tn utramque Ciceronis rhetoricam cum arte memoraitva nova (1492), 
instead of places made use of the letters of the alphabet About 
the end of the 15th century Petrus dc Ravenna (b 1448) 
awakened siuh astonishment in Italy by his mnemomc feats 
that h( w IS believed by many to be a necromancer llis Phoemx 
artts memoriae (Venice, 1491, 4 vols ) went through as many as 
nine editions, the seventh appearing at Cologne in 1608 An 
impression equally great was produced about the end of the 
1 6th century by Lambert Schcnkel {Gazophylacium, i6io), who 
taught mnemonics m Prance, Italy, and Germany, and, although 
he was denounced as a sorcerer by the university of Louvain, 
published in 1593 his tractate De memona at Douai with the 
sanction of that celebrated theological faculty Ihe most 
complete account of his system is given in two works by his pupil 
Martin Sommer, published at Venice m 1619 In 1618 John 
Wilhs (d 1628?) pubhsh(d Mnemomea , stve ars remintscendi 
(Eng version by Ixonard Sowersb) , 1661 , extracts m Femaigle’s 
New Art of Memoiy, 3rd cd , 1813), containing a clear statement 
of the principles of topical or local mnemonics Giordano Bruno, 
in connexion with his exposition of the ars generalis of Lull, 
included a memona technica m his treatise De umbris tdearum 
Other writers of this period arc the Florentine Publicius (1482), 
Johann Romberch (1533), Huronimo Morafiot, Ars memoriae 
(1602), B Porta, Ars remtniscendt (1602) 

In 1648 Stanislaus Mink von Wcnusslicim or Winckelmann 
made known what he called the “ most fertile secret ” m mnemo- 
nics — namely, the use of consonants for figures, so as to 
express numbers by words (\owels being added as required), 
and the philosopher Leibnitz adopted an alphabet very similar 
to that of Winckelmann in connexion with his scheme for a 
form of writing common to all languages Winckelmann’s 
method, which in fact is adopted with slight changes by the 
majority of subsequent “ original ” systems, was modified and 
supplemented m regard to many details by Richard Grey 
(1694-1771); who published a Memona technica in 1730 The 
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principal part of GreyS method (which may be compared with 
the Jewish system by which letters also stand for numerals, 
and therefore words for dates) is briefly this “ To remember 
anything in history, i hronology, geography, , a word is 
formed, the beginning whereof, be mg the first syllable or syllables 
of the thing sought, does, by frequtnt repetition, of course 
draw after it the latter part, which is so contrived as to give 
the answer Thus, m history, the Deluge happened in the year 
before Christ two thousand three hundred forty-eight, this is 
signified l)V the word De\-etok^ Del standing for Deluge and 
etok for 2348” To assist in retaining the mnemonual words 
in the memory they were formed into memorial lines which, 
however, being composed of strange woi ds in difhc ult hex imc tt r 
scinsion, are by no means lasy to memorize The V()\\cl or 
consonant, which Grey connected with a particular figure, was 
chosen arbitrarily, but m 1806 Gregor \()n Femaigle, \ German 
monk from Salem near Const ince, begin m Pins to cxjiound 
a system of mnemonics, one feature (based on Wine kelinann’s 
system) of which wa, to represent the numerical figures by 
letters chosen on iccount of some similarity to the figure to lx 
r( presented 01 some accidental conne xion with it I his alphabet 
was supplemented by a complicated system of localities and 
signs hemaiglc, who apparently published nothing himself, 
came to England in iSir and m the following yc ir one of hi^ 
pupils published Tlie Netv Art of M emory , whuh beside giving 
Pcinaigle’s system, contnns vain ible historic il material about 
previous systems A si;iiplifi((l form of Feinaigle s method 
was published by Aimc!^ Pans {Priticipes et application^ dwersts 
de la mnemomque, 7th ed , Pans, 1834), and the use of symbolic 
pictures was revived m connexion with the latter by a Pole 
Antoni Jazwinsky, of whose system an ac e oimt w is publishc d b\ 
the Polish general J Bern, under the title Expose general de la 
metliode mnemomque polonaise, pcrjeciwufue a Pari\ (Pi is 
1839) Various other inodific alions of the systems of Pcinaiglc 
and Aim6 Pans were advc^icatod by subsce]ucnt mnemonistv, 
among them being the Phrenotypics oi Major Bcniowsky, a Polish 
refugee, the Phreno-Mnemotechny (1845) of Francpois hauvel 
Gouraud, the MnemotechmJ of Karl Otto Reventlow (generally 
known is Karl Otto), a Dane, and the Mnemotechnv of the 
American Pliny Miles 

The more complicated mnemonic systems have fallen almost 
into complete disuse, but nu thods femnded chiefly on the so-called 
laws of a^'Sociatmn (see Association of Idfas) have been taught 
with some success in Germany h\ , among others, Hermann 
Kothc, author of Lehrhuck der Mnemomk (2nd ed , Hamburg, 
18^2), and Kntechismu^ der Gedachhtts^kunsl (6th cd by Montag, 
I eipzig, 1887) and Hugo Weber-Rumpc, author of Mnemontsch 
Aahlworterhnch (Breslau, 188*5) Mnemonische Unternchts- 
brtefe (1887-1888) in Fngland by Dr Fdward Pick, whose 
Memory and the Rational Means of Improving it (t5th cd , 1873) 
and Lectures on Memory Culture (1899) obtained a w’de circula- 
tion Passing over the work of William Dav {New Mmmonical 
Chart and Guide to the Art of Memory, 1845), Rev T Brayshaw 
{Metrical Mnemonics, a very rare work), Fairchild and W Stokes, 
the next name of any importance is the Rev J H Bacon, a pupil 
of Fdward Pick His book {A Complete Guidi to the Improvement 
of the Memory, 3r(l cd , rev 1890) contains e good summary of 
the history of mnemomes and a very reasonable account of the 
principles , it gains m a due by its c omparative simplic it) More 
or less successful systems were issued hv Lvon Williams (1866) 

I Maclarcn (1866), Ihomas A Saycr (1867) Rev Alexander 
Markay (r86cj), George Crowther (1870), h Apple bv (1880), John 
SambrookjWho made use of ‘■imilanties in sounds (gun, i , Jew, 2), 
the French scientist Abh^ Moigno, J H Noble and Allan 
Dal/cll ( onsiderable interest wis roused both in I ondon and 
in America by the controversy which raged round the system of 
** Alphonse T oisettc,” who taught his ‘‘ art of never forgetting ” 
successively m London and Washington It claimed to be 
original in system, but was attacked in England by F Appleby 
pid in America by George S Fellows, and is generally regarded 
as both unoriginal and inferior on the whole to preceding systems 
(for the litigation in America see eg Part IT of Micldleton’s 


Memory Systems, pp 96 sqq ) An interesting work {Memoranda 
mnemomca) published bv James Copner in 3893, containing 
a system based partly on the use of letters for figures and words 
for dates, as well as a large number of rhymes for remembering 
facts m biblical, Roman, Greek and English history He made 
use of Grey’s system but endeavoured as far as possible to 
invent, where necessar) words and terminations which in them- 
selves had some special fitness in place of Giev’s monstrosities 
More complicated systems are the Keesing Memory System 
(Auckland, 1896), the Smith- Watson System of Memory and 
Menial 1 (Washington), and the Pclm in memory system 

Bibiiocrmhv — \ lirc^ niniibcr of the \ orl •> icfcrrcd to in the 
ttxt contain histone il material \mong histones of Ihc subject, 
set C r von Arctin, Systematische Anleitung zur I hcorte und Praxis 
der Mnemomk (bul/bcrg, 1810), A L Middleton, Memory Systems 
Old and NtLv 3id rev cd New York, 1888) with bibliographv 

of works from 1325 to 1888 by G S Fellows and account of tht 
Loisctte litigation h W Colcgrove, Memory (lOot), with biblio 
graphy, pp 3 sW>i (J M M ) 

MNESICLES^ the irchitcct of the great Propylaea of the 
Athenian Acropolis, set up by Pericles about 437 B c 

MOA, apparently the Maori name of the extinct Ratite birds 
m New Zealand, comprising the group Dinornithes (cf Biro 
Classipcaiwn, ind Ratitm ) The earliest account of these 
buds IS that of Poluk {Nno 7 .caland, I ondon, 1838), v\ho 
spe iks of the former evisttncc of some struthious biids m the 
noith island as proved by fossil hones which w'ere shown to him 
“ Ihe natives added that, in times long past, they received the 
tr edition that very large birds had existed, but the scarcit) of 
food, is well as the casv method of entrapping them, had caused 
their extermination ’ In the North Island the moas seem 
to have died out soon ifter the irrival of the Maoris, according 
to V W Hnttoo, some 700-300 years ago In the South Island 
they seem to have lingered much longer, possibU , ic cording 
to H O horbes {Nat Set 1893 11 374-380), “down e\en 
to the lime th it Captain ( ook visited New Zealand ” But 
these arc only surmises, based upon the fict that m various 
dry caves limbs still siu rounded hv the mummified flesh and 
skin, feathers, and even eggs with the inner membianc, have 
been found Great quantities of bones hav^e been found m 
caves and in swamps, so that now nearly every part of the 
ske leton, of some kind or other is known 

Ihe most striking fc iture of the mo is, besides the trul) 
gigantic size of some spt cies, is the almost c omplete absence of 
the wings In fact, the whole skeletons of the wings and of the 
shoulder girdle seem to have been lost excepting Anomalo- 
pteryx droniaeoides,yN\\\(ih, according to Hutton,^ hacl still some 
vestiges Such a complete 1 eduction of the whole interior 
limb and girdle is unique among birds, but the cassowaries 
indicate the process In conformity with these reductions the 
breastbone of the moas is devoid of any corac oidal facets, there 
IS no trace of a keel, and the number of sternal ribs is reduced 
to three or even two pairs The hind limbs arc very strong, the 
massive femur has a laige pneumatic foramen, the tibia has 
i bony budge on the anterior surface of the lower portion, a 
character in which the moas agree only with Apteryx amongst 
the other Ratitae The number of toes is four, unless the hallux 
is more or less reduced The pelvis much resembles that of the 
kiwis 

The skull has been monographed by F J Parker (“ On the 
Cranial Osteology, Classification and Phylogeny of the Din- 
ornithidae,” Tr / Soc (1893), xiii 373-431^ *>6^2), it 

resembles in its general configuration that of the emeus and 
cassowaries, while it differs from that of Apteryx most obviously 
by the short and stout bill 

The feathers have a large after-shaft which is of the size 
of the other half likewise in agreement with the Austrilian 
Ratitae, while in the others, including the kiwis, the after-shaft 
IS absent Another important point, in which the moas agree 
with the other Ratitae and differ from the kiwis, are the branched, 
instead of simple, porous canals in the eggshell 

^ “ The Moas of New Zealand," Tr N Zeal Inst (1892), xxiv 
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The affinities of the moas are undoubtedly with the Australian 
Ratitae, and, in spite of the differences mentioned above, with 
the kiwis In this respect Max Furbnnger and T J Parker 
are in perfect agreement The relationship with Aepyorms 
of Madagascar is still problematic Whilst the moas seem to 
have been entirely herbivorous, feeding not unlikely upon the 
shoots of ferns, the kiwis have become highly specialized worm- 
eaters In this respect cassowaiics and emeus hold an inter- 
mediate position, their occasional zoophagous (especially piscivo- 
rous) inclination being well known Unmolested by enemies 
{Harpagorms, a tremendous bird of prey, died out with the 
Pleistocene), living in an equable insiil u* climate, with abundant 
vTgctation, the moas flourished and seem to have reached their 
greatest development in specialization, numbers, and a bewilder- 
ing variety of large and small kinds, within quite recent times 
Unfortunately no fossil moas, older than the Pleioccnc, are 
known Parker recognizes five genera, with about twenty 
species, w^hich he c ombines into three sub-famihes Dinornithinae 
with Anomaloptervginac with Pachyornis, Mesopteryx 

and AnomalopttryXy eompri ung the comparative!) IcTst special- 
ized forms, end Emein ’e with the genus Emeus, not to be con- 
founded wnth the vernacular emeu The moas ranged in size 
from that of a turkey to tiuly colossal dimensions, the giant 
being Dtyiornn maximum, which, with a tibial length of 39 in , 
stood with its small head dbout 12 ft above the ground 

(H F ( ) 

MOAB, the name of an encicnt people of Pilesune who 
inhabited a disti 1C t F of the Jordan and the Dead Sea, lying N I 
of Edom and S of Ammon )and the Israelite liansjordanu I 
districts there is little material foi its earlier histoiy outside j 
the Old lestament, and the various references m the latter irc 
often of disputed reference and date 1 he national traditions of 
Israel recognize a dost relationship between Alcjab and \mmon, 

“ sons ” of Lot, and the “ brothers ’’ Esau (Edom) ind J ic oh 
(Israel), and Moab is represented as already a powerful people 
when Israel fled from Egv^pt (E\od xv 15) The detailed 
narratives, ho*vevcr, give conflicting views of the exodus and 
the conquest of Palestine It was supposecl that Moab, having 
expelled the aboriginal giants, w s in turn displaced by the 
Amorite king Sihon, who forced Moab ^outh of the Arnon (Wadi 
Mojib, a natural boundary) and drove Ammon beyond the 
Jabbok The Israelites at Kadesh, almost at the gate of the 
promised land, me urred the wrath of Yahweh, and, clctcrred by 
a defeat at Hormah from pursuing their journey northwards, 
vere obliged to choo.eanothei route (Num \iv 4045, centrist 
\xi 1-3) (Set Exodus, I he ) Messengers to Edom were repulsed 
(Num XX 14-18) or Israel was met b) Fdom with force 
(y 19 seq ), c onsequently a great detour was made from Rack sh 
round by the south of Edom (Num xiv 2«;,xxi 4, Judg xi i8) 

Vt length the people safely reached Pisgah m Moab (Num 
\xi 16 20, cf Dcut 111 27, xxxiv r), or, according to another 
view, passed outside Moal) until they reached the border of 
Sihon\ kingdom (Num xxi 13, 26, Judges xi 17 seq) Thcic 
ire other details in Dent 11 , and the late list in Num xxxiii 
even seems to assume that the journey was made from Kadesh 
leross the northern end of Edom Apparently no fixed or distinct 
tradition existed regarding the journeys, and it is extremely 
probable tha,t some of the most characteristic features belong 
to much later periods than the latter half of the second millen- 
nium B c , the age to which they are asc ribed {e g the poem on 
the fall of Heshbon, Num \xi 27-30) 

The account of BaK im {q v), the son of Beor, the soothsayer, of 
the children of Ammon (xxii 5, some MSS ), or of Aram or of Fdom 
(see Cheyne, hncy Ihb col 3085 and below), is noteworthy for the 
prophecies of IsriePs future supremacy but he is passed over in the 
historic il sketch, Deut 11 , ind even the allusion, ibid xxiii 4 seq , 
be longs to a context which on independent grounds appears to be a 
later insertion Israel's idolatry in Moab is supplemented by a 
later story of the vengeance upon Mtdtan (xxv O-18, xxxi ) In 
Joshua xiii 21 the latter is associated with both Sihon and Balaam, 
and in some obscure manner Midian and Moab arc connected in 
Num xxii 4-7 (cf xxv 18, xxxi 8) An Edomite list of kings 
includes Bela (cf Bilam, t e Balaam), son of Beor, and states that 
a Hadad, son of Bcdad, smote Midian in the field of Moab (Gen 


xxxvi ^2, 35) these events, assigned to an early age, ha\e been 
connected with the appe irance of Moabite power west of the Jordan 
in the days of thi ^ judge" Ehud {qv) However, all that is 
recorded in Num xxii s(jq , together with various legal and othir 
matter, now severs the accounts of the Israeli h oceupalion of east 
Jordan (Num xxi 33-35, xxxii 39-42) For full del uls see G B 
Gray, “ Numbers ' [Internat Critical Comment ) 

Although Moab and Ammon weit “ brothers^ their history 
was usually associated with that of Judah and Israel respectively, 
and naturilly depended to a considerable extent upon these 
two and their mutual relations Jephthah (qv), one of th^ 
Israelite judges,’' delivered Gilead from Ammon who resumed 
the attack under its king Nahash, only to be repulsed by 
Saul (<7 7 ) ) Ehud (q 7 f ) of Benjamin or Ephraim freed Israel 
from the Moabite oppression To the first great kings, Saul 
and David, are ascribed conquests over Moab, Ammon 
and Edom I he Judaean David, for his part, sought to 
( ultivate friendly relations with Ammon, and tradition 
connects him dosely with Moab Ills son Solomon contracted 
marriages with women of both states (i Kings xi 5, 7), thus 
introdiKing into Jerusilcm eults which were not put down 
until almost at the ( lose of the mon luhy (2 Kings xxiii 13) In 
the 9th century b c the two states appear in more histone d 
surroundings, and the discovery of a lengthy Moabite inscription 
has thrown valuable light upon contemporary conditions 

This insciiption, now in the Louvre, w is found at Dhiban, 
the biblical Dihbn, in j 868 by the Rev h Klein, a representa- 
tive of the (hurch Missionary Society stationed at Jerusalem 
It eont uns i rceoid of the successes giincd by the Moabite 
king Mesha ag unst Israel ^ Omri (q v ) had previously seized 
a numbei of Moabite cities north of the Arnon, and for forty 
years the Moabite national god ( hemosh w is ingry with his 
land At length he roused Mesha, and Moab, which had evi- 
dently retreated southwards towards Edom, now began to take 
reprtsils Ihe men of Gad had dwelt in the land of ‘Ataroth 
from of old, and the king of Israel built *At noth for himself ” 
Mesha look the city, slew its pcc:)ple in honour of Chemosh and 
dragged before the god the altar-hearth (or the priests ?) of 
D-v-d h (apparently a divmc name hut euriously similar to 
David) Next Chemosh roused Mesha against the city of Nebo 
It fell with Its thousands, for the king had ^ devoted ’ it to the 
deity ‘Ashtar-Chemosh Yahweh had been worshipped there, and 
his (^ vessels, or perhaps the same doubtful word as above) 
were dragged before the victorious Chemosh With the help of 
these and other vie tones (at jahaz, Aroer, <S:e ), Moab rec overed 
Its territory, fortified its eities, supplied them with cisterns, 
and Mesha built a great sanctuary to his god Iht inscription 
enumerates many plac es known elsewhere (Isa \v , Jer xlviii ), 
but although it mentions the men of Gael,” makes no allusion 
to the Israelite tribe Reuben, whose ocat lay in the district 
(Num xxxii , Josh xiii 15-23, sec Reuben) The reyolt will 
have followed Ahab’s death (see 2 Kings 1 i) and ipparently 
led to the unsuccessful attempt by Jehurani to recover the lost 
ground (ibid 111 ) 

The story of Jthoi im m 2 Kinj^s 111 now gives prominence to 
Elisha, his wonders, his hostility to the ruling dynasty, and his regard 
for the aged jehoshaphat of Judah Following other synchronisms 
the Scptuagint (Lucian’s recension) names Ahaziah of Judah Irom 
2 Kings 1 17, the reigning king could only liavc been jehorams 
namesake The king of Edom appears as an ally of Israel and 
Judah (contrast i Kings xxu 47, 2 Kings viii 20), and hostile to 
Moab (comp above, and the obscure allusion in Amos 11 1-2) But 
the king of Moab s attempt to break through unto him suggests that 
m the original story (there are several signs of revision) Moab and 
Edom were in alliance In this case the object of Jehoram's march 
round the south of the Dead Sea was to drive a wtdge between them, 
and the result hints at an Israelite disaster Singularly enough, 
Jehoram of Judah suflend some defeat from Edom at 7 air, an 
unknown name for whieh Ewald suggested (the Moabite) /oar 
(2 Kings viii 21 sec Jehoram) 

Moab thus retained its independence, even harrying Israel 
with marauding bands (2 Kings xiii 20), while Ammon was 

' See edition by M Lidzbar^iki, A/t<;cmtttscAe J eite, Bd I (Giessen, 
1907) , also G A Cooke, Nort/t Semitic In^cr , pp 1-14, and the articles 
on Moab " in Hastings's Diet Bible (by W H Bennett), and 
“ Mesha " in Fncy Bib (by S R Dnver) 
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perpetrating cruelties upon Gilead (Am \ 13 sqq ) But under 
Jeroboam 2 (qv) Israelite territory was extended to the Wadi 
of the ‘Arabah or wilderness (probably south end of the Dead 
Sea), and again Moab suffered If Isa xv seq is to be referred 
to this age, its people fled southwards and apj'iealtd for protec- 
tion to the overlord of Fdom (sec Uzziah) During the Assy nan 
supremacy, its king Salamannu (probihly not the Shalman 
of Hos X 14) paid tribute to Tiglath-Pilescr IV, but joined 
the short-liv^d revolt with Judah and Philistu in 711 When 
Sennachtnb besieged Jerusalem in 701, Kamiis(rhemosh)-nadab 
also submitted, and subscquentlv both Fsar-haddon and Assur- 
bani-pal mention the Moabite king Musuri (“ the Fgyptian, ’ 
but rf Mi/raim) among their tributaries In fact, during 
the reign of Assur-bani-pal Moab played the vassal s part in 
helping to repulse the invasion oi the Nahiyati and nomads 
of Kedar, a movement whith made itself felt from Fdom nearly 
as far as Damasc us It had its root in the revolt of Samas-sum- 
yukin (Shamash-shun-ukin) of Babyloni i and coming at a 
time immediately preceding the disintegration of the Assyrian 
Empire, may have had most impoitant ( onsccpjinccs for Judah 
ind the east of the Jordan ' (See Patfstinf History ) 

Moab shares with Ammon and Fdom m the gcn<ral obscurity 
which overhangs later events If it made inroads upon Judah 
(2 Kings xxiv 2), It joined the co ilition against Babylonia 
(Jer \xvii 3), if it IS c<mdemncd for its untimely joy at the 
ball of Jerusalem (Isa \xv 9 seq , Jer xlvui , Kzek xxv 8-1 1, 
Aph II 8-10), It had offered a harbour to fugitive Jews (Jtr 
\1 n) The dates of the most signifu ant passages are unfortu- 
nately uncertain If Sanbalht the Iloronitc was really a n itive 
of the Moabite Horonaim, he finds an ippropnate place by the 
Mde of lobiah the Ammonite and Gashmn the Arabian amc ng 
tilt strenuous opponents of Nchimiah Still later we find 
Moab part of the province of Arabia in the hands of fresh tribes 
from the Arabian desert (Jos Ant xiii 13, 5), and, with the 
loss of Its former independent power, the name survives merel) 
as a type (Dan \i 41) (See Jews, Nabaiafans ) 

A populous 1 ind ( ommanding the trade routes from Arabia 
to Damascus, rich in agricultural and pastoral wealth, Moab, 
IS Mesha’s inse ription proves, had aircad) reached a high state 
of civilization by the 9th ( entiir\ bc Its language differed 
only dialcetie ally from He brew, its idc is and religion wctq ver> 
c losely akin to the Israelite, and it may bc assumed that thc\ 
shared m common many features of culture ^ I he relation of 
Chernosh, the national god, to his ‘ children ” (Num \xi 29) 
was that of Ycihwch to Israel (see especially Judg xi 24) 
lie had his priests (Jer xlviii 7), and Mesha, perhaps himself 

1 priest-king, receives the oracles direct or through the medium 
of his prophets The practice of devoting bann ng or annihilat- 
ing ( ity or community was l>oth Moabite and Israelite (of above, 
also Dent 11 34, 111 6, xx iO''2o, 2 ( hron xxv 12, &( ), and 
human sat nfice, offered as an exceptional gift to Chernosh in 

2 Kings ill 27, m Israel to MoKch (qv), was a nte once less 
rare Apart from the religious cult suggested in the name 
Mount Nebo, there w'crc local cults of the Bail of Pcor and 
the BiUil of Mcon, and Meshi’s allusion to ‘Ashtar-Chemosh, 
a compound deity, has been taken to point to i corresponding 
consort whose existence might naturallv he expected upon 
other grounds (see Astarte) The fertilit) of Mo ib, the' wealth of 
wine ind corn, the ti mperatc climate and the enervating heat 
supply conditions which directed the loim of cult Nature- 
worship, as in Israel lay at the foundation, and the impure rites 
of Shittim and Baal-Pcor (Num xxxi 16, Ps cvi 28) would not 
materially differ from prac tiees which Israelite prophets were 
called upon to condemn Much valuable evidence is to be 
obtained also from the survi\al of ancient forms of cult m Moab 

^ See G Smith, Ashurbavtpal (p 288, cyl A viii 51, B vni 37) 

T B Paton, Syria and Palestine, p 260 seq R F Hiiqier, ^ss and 
Bab Lit, pp 118 sqq , H Winckler, Kcihnschr u das alte lest, 
3rd ed , p 151 

® hxcavation alone can supplement the scanty information 
which the present evidence furnishes For a rcpicsentatiou of a 
Moabite warrior ( god ?), see G Perrot and C Chipiez, Art tn 
Phoemcia, 11 45 seq 


and east of the Jordan (e g sacnfices on the house roofs) and 
from a survey of epigraphical and other data from the Greek, 
Roman, and later periods, allowance being made for contamina- 
tion 1 he whole question deserves c areful investigation in the 
light of comparative religion 

The relationship lelt between Israel and the external states 
(Moab, Edom, and Ammon) is entirely justified It extends 
intermittentlv throughout the historv, and certain complicated 
features m the traditions of the southern tribes point to affinities 
with Moab which find a parallel in the traditions of David 
(see Ruth) and in the allusions to intercourse between Moab 
and Bciij imin (r ( hron viii 8) or Judah (ibid iv 21 seq ) But 
the obscure histoiical background of the references makes it 
uncertain whether the exclusiveness of orthodox Judaism (Neh 
xni 1-3, cf Deut xxiii 3-^, Ezra ix i, 12) was imposed upon 
an earlier catholicity, or represented onlv one aspect of re^gious 
spirit, or was succe ecled by a more tolerant attitude Evicienee 
for the last-mentioned has been found in the difficult 
n irrativc m Josh xxii But Israel remained a great power 
in religious history while Moab disappeared It is true that 
Moab was continuously hard pressed by desert horde'- , the 
exposed condition of the land is emphasized by the chains of 
ruined forts and castles whic h even the Romans were compelled 
to ( onstrui t The explanation of the comparative insignificance 
ol Moab, however, is not to be found in purely topographical 
considerations Nor tan it be sought in political histoi) , since 
la icl and Judeh 'viiffercd as much from external movements a 
Moab Itself 1 he explanation is to bc found within Israel 
itself, in factors which succeeded in re-shaping existing mateiial 
and m imprinting upon it a durable st imp, and these factors, 
as biblical tradition recognizes to bc found in the work 
of the prophets 

Stc the articles on Meiabin Hastings's Diet Bible (VV H Bennett) 
Cnn Bib {ix A Smith anel Wellhaiiseii) and Hauck s RcaUncvklo 
adte (F Buhl) with their references c^lso the jK)piilar dcserqition 
y W { ibbcy and F E Hoskins, Jordan Valley and Petra (190s) 
and the viry dibontc and scicntitic works by R C Hrunnow ind 
A von Doniaszi wski, Die Provincia habtu (1904-1905), and A 
Mnsil Arabia Petraea (1907-1908) Mention should be mide- ol the 
mosiic map of Palestine found at Medaba, dating perhaps from the 
5th century a d for this, see A Jacoby Da^i geograph Mosatk von 
M (1905), anel P Pilmcr and Guthe (1906) For language and 
cpigiaphy sec N \batafans Sj mitic I.anguai rs For lopogruphy, 
Ac , I'\Li siiNL , iinl foi the laU r liistoiy Jews (b A e ) 

MO'ALLAKAT (Mo at laqat or Mu*allaqat) Al~Mo*allaqd( 
IS the title of a group ol seven longish Arabic poems, which 
have come down to us from the time before Islam The name 
signifies “ the suspended (pi ), the traditional explanation 
being that then poems were hung up by the Arabs on or in 
the Ka*ba H Meica The oldest p ssage known to the present 
writer where this is stated occurs in the *lqd of the Spanish 
Arab, Ibn ’Abd-Rabbihi (a d 860-940), Bulaq ed of 1293 a h 
vol ill p 1 16 seq We read there “ I he Arabs had such an 
interest in poetry, and vilued it so highlv, that they took 
seven long pieces selected from the ancient poetry, wrote them 
m gold on pieces of Coptic linen folded up, and hung them 
up (*allaqat) on the curtains which covered the Ka ba Hence 
wc speak oi ^ the golden poem of Amra’al Qais,’ ‘the golden 
poem of Zuhair ' Ihc number of the golden poems iss(V(n, 
they are also called ‘ the suspended ^ (al-M o*allaqdt) ” S.milar 
statements arc found in later Arabic works llut against 
this wi hav^e the testimony of a contemporary of Ibn 'Abd- 
Rabbihi, the grammarian Nahhas (d a d 949), who says in 
his commentary on the Moallaqat “As for the assertion that 
they were hung up in the Ka'ba, it is not known to any ot 
those who have handed down ancient poems ^ This cautious 
scholar is unquestionably right in rejecting a story so utterly 
unauthenticatcd The customs of the Arabs before Mahomet 

* See W R Smith, Religion of the Semites (2nd ed ), which may be 
supplemented by the scattered gleanings in Clermont-Ganncau’s 
Rectieil d*archMogie orientate , and more especially by P Antonm 
Jaussin's valuable monograph, Coutumes des Arabes au pays de 
moab (Pans, 1908) (See also Hpbrkw Reiicion ) 

** Frnst Frenkel, An-Nahhds* Commentar zur MWallaqa des 
tmnml Qats (Halle, 187C)), p vm 
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are pretty accurately known to us, we have also d mass of 
information about the affairs of Mecca at the time when the 
Prophet arose, but no trace of this or anything like it is found 
in really good and ancient authorities We hear, indeed, of 
a Meccan hanging up a spoil of battle on the Ka*ba (Ibn Hisham, 
ed Wustcnfeld, p 431) Less credible is the story of an nnpor- 
tant document being deposited in that sanctuary (ibid p 230), 
for this looks like an instance of later usages being transferred 
to pre-Islamic times But at all events this is quite a different 
thing from the hanging up of poetical manuscripts lo account 
for the disappearance of the Mo'allaqat from the Ka'ba we are 
told, in a passage of late origin (De Sacy, Chrestom 11 480), 
that they were taken down at the capture of Mecca by the 
Prophet But in that case we should expect some hint of the 
occurrence in the circumstantial biographies of the Prophet, 
and in the works on the history of Mecca, and we find no such 
thing That a series of long poems was written at all at that 
remote period is improbable m the extreme Up to a time when 
the art of writing had become far more general th in it was 
before the spread of Islam, poems were never — or \eiy rarely — 
written, with the exception, perhaps, of epistles in poetic form 
The diffusion of poetry was exclusively committed to oral 
tiadition Moreover, it is quite inconceivable that there 
should have been either a gild or a private individual of such 
acknowledged taste, or of such influence, as to bring about a 
consensus of opinion m favour of c ertain poems 1 hink of the 
mortal offence which the canonization of one poet must have 
given to his rivals and their tribes It was quite another thing 
for an individual to give his own private estimate of the respec- 
tive merits of two poets who had appealed to him as umpire, or 
for a numbei of poets to appear at large gatherings, such as 
the fair of 'Cqaic (Okaci) as candidates for the place of honour 
m the estimation of the throng whu h listened to their rec itations 
No better is the modifications of the legend, which we find, 
at a much later period, m the Moqadihma of Ibn Khaldun 
(ad 1332-1406), who tells us that the poets themselves hung 
up their poems on the Ka*ba (ed Pans 111 357) In short, 
this legend, so often retailed by Arabs, and still more frequently 
by Europeans, must be entirely rejected^ I he story is a 
pure fabrication based on the name “ suspended ” The word 
was taken in its literal sense, and as these poems were 
prized by many above all others in after times, the same 
opinion was attributed to ‘‘ the [ancient] Arabs, who were 
supposed to have given effect to their verdict in the way already 
described A somewhat simpler version, also given by Nahhas 
in the passage already cited, is as follows “ Most of the Arabs 
were accustomed to meet at ‘Oqa? and recite verses, then, if 
the king was pleased with any poem, he said, ^ Hang it up, 
and preserve it among my treasures ’ ” But, not to mention 
other difficulties, there was no king of all the Arabs, and it is 
hardly probable that any Arabian king attended the fair at 
Oqa? The story that the poems were written in gold has 
( vidently originated in the name “ the golden poems (literallv 
‘ the gilded”), a figurative expression for excellence We 
may interpret the designation “ suspended ” on the same 
principle It seems to mean those (poems) which have been 
raised, cm account of their value, to a specially honourable 
position Another derivative of the same root is 'tlq^ “ precious 
thing ” A clearer significance attaches to another name some- 
times used for these poems — assumuty the strings of pearls ” 
The c omparison of artificially elaborated poems to these strings 
is extremely apt Hence it became so popular that, even in 
ordinary prose, to speak in rhythmical form is called simply 
nazm — “ to string pearls ” 

The selection of these seven poems can scarcely have been 

' Doubts had already been expressed by various scholars, when 
Hengstenberg — ngid conservative as he was in theology — openly 
challenged it, and Sprenger {Das Leben des Mohammad , 1 14, Berlin, 
1861) declared it a fable Since then it has been controverted at 
length in N 61 dcke*s Bettrage zur Kenntmss der Poeste der alien 
(Hanover, 1864), p xvii sqq Ahlwardt concurs in this conr 
elusion, see his Bemerkungen Uber ate Aechiheti der alien arabtschen 
GedtehU (1872), pp 25 soq 


the work of the ancient Arabs at all It is much more likeK 
that we owe it to some connoisseur of a later date Now 
Nahhas says expressly in the same passage “ The true view 
of the matter is this when HammSd ar-Rawiya (HammSd 
the Rhapsodist) saw how little men cared for poetry, he Lollected 
these seven pieces, urged people to study them, and said to 
them ‘ These are the [poems] of renown ^ ” And this agrees 
with all our other information Hammad (who lived in the 
first three quarters of the 8th century ad) was perhaps of 
all men the one who knew most Arabic poetry by heart The 
recitation of poems was his profession lo such a rhapsodist 
the task of selection is m every wav appropriate, and it may 
be assumed that he is responsible also for the somewhat 
fantastic title of “ the suspended ” 

I here is imoiher fact which seems to speak m favour of 
Ilammfid as the, compiler of this work He was a Persian by 
descent, but ai dfcnt of the Arab tribe, Bakr ibn Wail For 
this reason, %e may suppose, he not only received into the 
collection a poem of the famous poet ^arafa, of the tribe of 
Bakr, but also that of another Bakrite, Harith, who, though 
not acioimtcd a baicl of the highest rank, had been a prominent 
chieftain, while his poem (ould serve as a counterpoise to 
another also received — the celebrated verses of Ilarith s con- 
temporary ‘\mr, chief of the Taghlib, the rival biethrtn of 
the Bakr *Amr praises the Taghlib in glowing terms Hurith, 
in a similar vein, extols the Bakr — ancestors of Hammad’s 
patrons The collection of Hammad appears to have (onsisted 
of the same seven poems whu h arc found in our modern editions, 
(omposecl rcspeitivelv by Arnra*al-Qais, Tarafi, Zuhair, Labid, 
‘Antara ibn Shaddad *Amr ibn Kulthum, and Ilarith ibn Hilhzx 
These arc enumerated both by Ibn *Abd-Rabbihi, incl on the 
authority of the older philologists, bv Nahhas , and all subsequent 
( ommentatoi s seem to follow them We have, how c ver, c\ idence 
of the existence, at a very early peiiod, of a slightl) different 
irrangement Certainly we cannot now sav, on the testimonv 
of the Jamharat aslidr al 'irab, that two of the most competent 
ancient authorities on Arabic poetry, Mofaddal (d e 790) 
and Abu ‘Ubaida (d a n 824, at a great age), had akcadv 
assigned to the “ Seven ” (viz “ the seven Mo*allaqat ’) i 
poem each of Niibigha and A*sha in place of those of ‘Antara 
and parith For meanwhile it has been discovered that the 
compiler of the alx)ve-mentioned work — who, in order to deceive 
the reader, issued it under a false name—is absolutely untrust- 
worthy But the learned Ibn Qotaiba (()th century a d ) in his 
book Oj Poitry and Poets, mentions as belonging to the “ Seven ' 
not only the poem of *Amr, which has invariably been reckoned 
among the Mo*alIaqat (ed de Goeje, p 120), but also a poem 
of *AbId ibn Abras (ibid 144) In place of which poem he read 
this we do not know, and we are equallv ignorant as to whether 
he counted other pieces than those indicated above among the 
seven 

Now Nabigha and A*sha enjoyed greater celebrity than any 
of the poets represented in the Mo'allaqat, with the exception 
of Amra*al-Qais, and it is therefore not surprising that scholars, 
of a somewhat later date, appended a poem by each of these 
to the Mo*allaqat, without intending by this to make them 
an integral part of that work This is clear, for instance, from 
the introductory words of librizi (d ad 1109) to his com- 
mentary on the Mo'allaqat Appended to this he gives a com- 
mentary to a poem of Nabigha, to one of A*sha, and moreover 
one to that poem of *AbId which, as we have just seen, Ibn 
Qotaiba had counted among the seven It is a pure misunder- 
standing when Ibn Khaldun {loc at ) speaks of nine Mo*alIaqat 
and we ought hardly to lay any stress on the fact that he mentions 
not only Nabigha and AMia, but also ‘Alqama, as Mo'allaqa — 
poets He was probably led to this by a delusive recollection 
of the Collection of the “ Six Poets,” m which were included 
these three, together with the three Mo'allaqa-poets, Amra*al- 
Qais, Zuhair and Tarafa 

The lives of these poets were spread over a period of more 
than a hundred years The earliest of the seven was Amra’al- 
Qais {q V ), regarded by many as the most illustrious of Arabian 
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poets His exact date cannot be determined, but probably 
the best p)axt of his career fell within the midst of the 6th century 
He was a scion of the royal house of the tnbe Kinda, winch 
lost Its power at the death of King Hanth ibn *Amr in the year 
52 q 1 Ihe poet’s royal father, Hojr, by some accounts a son 
of this H^ith, was killed by a Bedouin tnbe, the Banu Asad 
The son led an uhenturoiis life as a refugee, now with one 
tribe, now with another, and appears to have died young Ihc 
anecdotes related of him — which, however, are very untrust- 
worthy in detail — as well as his pocm^, imply that the glorious 
memoiY of his house and the hatred it inspired were still com- 
p natively fresh, and therelore recent A contemporarv of 
Amra’al Qais was ‘AbId ibn Abras, one poem of whose, as we 
have seen is by some authorities reckoned among the collection 
He belonged to the Buiu Asad, and is lond of vaunting the 
heroic dead of his Iribe—the murder of opposition 

to the vidimus son, the great poet 

The Mo‘allaqa of *Amr hulls defiance against the king of 
Hiia, *Amr son of Mundhir, who reigned from the summer of 
«;54 till 568 or 569, and was afterwaids slam bv our poet This 
prince is also addicssed bv IIarith in his Mo allaqa Of Tarafa, 
who is said to have attained no great age, a few satirical verses 
have been preserved, duelled against this same king This 
agrees with the fact that a grindsun of the Qais ibn khalid, 
mentioned as a rich and influential man in Tarafa’s Moallaqa 
(\ 80 or 8i), figured at the time of the battle of Dhu-Qar, m 
which the tribe Bakr routed a Pcisian army Ihis battle falls 
between a d O04 iiid 6io 

The Mo allaqa of Antara and that of Zuhair contain allusions 
to the feuds of the kindred tribes *Abs and Dhobyan Famous 
as these contests w'ere, their tune canncit accurately be ascer- 
tained But the date of the two poets can be approximately 
determined from other data Kab, son of Zuhaii, composed 
hrst a satire, and then, in the year 630, a eulog\ on the Prophet, 
another son, J^ujaii, had begun, somewhat sooner, to celebrate 
Mahomet Antaia killed the grandfather of Abnaf ibn Qais, 
who died at an advanced age m ad 686 or 687, he outlived 
'Abdallah ibn 'jimma, whose brother Duraid was a ver> old 
man when he fell in battle against the Prophet (cail) in A d 
630), and he had communications with W ird, whose son, the 
piet *Orwa, maN perhaps have suivived the flight of Mahomet 
to Medina horn all these indications we may place the pro- 
ductive period of Ixith poets in the end of the 6th cenlurv 
The historical background of 'Antara s Mo'allaqa lies somewhat 
cirlicr than that of /uhair’s 

lo the same period appears to belong the poem of 'Atqama, 
which, as we have seen, Ibn Khaldun reckons amongst the 
Mo'allaqat Ihis too is certainly the date of Nabigha, who 
wvs one of the most distinguished of Arabic poets Por in 
the poem often reckoned as a Mo'allaqa, as in m my others, 
he addresses hiinself to No'man, king of Illra, who reigned 
in the two last decades of the 6th centur) The same king 
IS mentioned as a contemporary in one of 'Alqama’s poems 

The poem of A'sha, sometimes added to the Mo'allaqat, 

( ontams an allusion to the battle of Dhu Qar (under the name 
“Battle of Hinw,” \ 62) Ihis poet, not less famous than 
Nabigha, lived to compose a poem in honour of Mahomet, and 
died not long before ad 630 

LabId is the onl\ one of these poets who embraced Islam 
His Mo'allaqa, however, like almost all his other poetical works, 
belongs to the Pagan period He is said to have lived till 661, 
or even later, certainl) it is true of him, what is asserted with 
kssj^celihood of several others of these poets, that he lived to 
a npe old age 

The seven Mo'allaqat, and also the poems appended to them, 
represent almost everv tyj;)e of ancient Arabian poetry in its 
excellences and its weaknesses It order rightly to appreuate 
these^ we must translate ourselves into the world of the Bedouin, 

^ Sec Tabari s Geschtchte dcr Perser and Araber uhersetzt von 
Tk Ndldekd (Leiden, 1879), p 1 71 

^ See Noldcke's Tabari, pp 170,172 

5 Ibid p 3x1 


and seek to realize the peculiar conditions of his life, together 
with the views and thoughts resulting from those conditions 
In the Mo'allaqa of Tarafa we are repelled by the long, anatomi- 
cally exact description of his camel, but such a description had 
an extraordinary charm of its own for the Bedouins, every man 
of whom was a perfect connoisseur on this subject down to 
the minutest points, and the remaining parts of the poem, 
together with the other extant fragments of his songs, show 
that Tarafa had a real poetic gift In the Mo'allaqat of ‘Amr 
and Hanth, for the preservation of which we are especially 
grateful to the compiler, we can read the haughty spirit of the 
powerful chieftains, boastfully celebrating the splendours of 
their tnbe These two poems have also a certain historical 
importance The song of Zuhair contains the practical wisdom 
of a sober man of the world The other poems are fairly typical 
examples of the customary qasida the long poem of ancient 
Aiabia, and bring before us the various phases of Bedouin life 
But even here we have differences In the Mo'alhqa of 'Antara, 
whose heroic tempierament had overcome the scorn with which 
the son of a blac k slave-mother was regarded by the Bedouins, 
there predominates a warlike spirit which plays practically 
no part in the song of Labid 

It is a phenomenon which deserves the fullest recognition 
that the needy inhabitants of a barren country should thus 
have produced an artistic poetry distinguished by so high a 
degree of nniformit> Even the extraordinarily stnet metrical 
system, observed by poets who had no inkling of theory and 
no knowledge of an alphabet, excites surprise In the most 
ancient poems the mctraal form is as scuipulousl> regarded 
as in later compositions The only poem which shows unusual 
metrical freedom is the above-mentioned song of 'Abid It 
IS, however, remarkable that 'Abld s contemporar> Amra'al- 
Qais, in a poem which m othci respects also exhibits certain 
coincidences with that of 'Abid (No 53, ed Ahlwardt), presents 
himself considerable In c nee in the use of the very same metre 
— one which, moreover, is extremelv rare m the indent period 
Prcsumabl), the violent deviations from the schema m *AbId 
are due simply to incorrect transmission b\ compilers who 
failed to grasp the metre 7 he other poems a^'cubed to AbTd, 
together with all the rest attributed to Amraal-Qais, are con- 
structed m precise accord with the metrical canons It is 
necessary always to bear m mind th it these ancient poems, whic h 
for a centuiT or moie were preserved by oral tiadition alone, 
have reached us m u much mutilated condition hortunately, 
there wxs a class of men who made it their special business 
to learn bv rote the works either of a single poet or of several 
The poets themselves used the services of these rhapsodists 
(rawT) The last leprescntative of this class is Hammad, to 
whom IS attributed the collection cM the Mo'allaqat, but he, 
at the same time, marks the transition of the ihapsodist to the 
critic and scholar The most favourable opinion of the rhapso- 
dists would H quire us to make allowance for oc casional mistakes 
expressions would be transposed the order of verses disarranged, 
passages omitted, and probably portions of different j)oeins 
pieced together It is clear, however, that Hammad dealt 
in the most arbitrary fashion with the enormous quantity 
of poetry which he professed to know thoroughly The seven 
Mo'allaqat are indeed free fiom the suspicion of forgerv, but 
even in them the text is frequently altered and many verses 
are transposed The loose structure of Arabic poems was 
extremely favourable to such alterations Some of the Mo- 
'allaqat have several preambles so, especially, that of *Amr, 
the first eight verses of which belong not to the poem, 
but to another poet Elsewhere, also, we find spurious verses 
in ihe Mo'allaqat Some of tlxese poems, wfliich have been 
handed down to us mother exehiplars besides the collection 
Itself, exhibit great div^gences both in the order and number 
of the verses and m textual details This is particularly the 
case with the oldest Mo'allaqa — ^that of Amra'al-Qais — ^the 
critical treatment of which is a problem of such extreme difficulty 
that only an approximate solution can ever be reached The 
variations of the text, outside the Mo allaqat collection, have 



MOAT- 

here and there exercised an influence on the text of that 
collection It would be well if our manuscripts at least gave 
the Mo'allaqat in the exact form of ^ammSd’s days Ihe 
best text— m fact^ we may say, a really good text— is that of 
the latest Mo'allaqa, the song of Labid 

The Mo'allaqat exist in many manuscripts, some with old commen 
taries, ot which a few arc valuable They have also been several 
times jirinted Especial mention is due to the edition of Charles 
(afterwards Sir Chailes) Lyall with the commentary of Tihnzi 
(Calcutta Attempts to translate these poems, verse for 

verse, m poetical form, could scarcely have a happy result The 
strangeness, both of the expression and of the subjects, only admits 
of a paraphiastie vcision for large poitions, iniltss the sense is to be 
entirely obliterated An attempt at such a tianslation, in conjune 
tion with a commentary based on the principles of modem science 
has been made by the present author Funf Moallaq 5 t uberset/t 
und crklhrt,'' in the Sttzungsbertchie der kais Akad d in 

H ten phtlos hist Classe ifdc cxl -cxiv A supplement to this is 
formed by in article, by Dr Bernh Geiger, on the Moallaqa of 
r irafa, in the Wtefier Zeitschrift fur die Kunde de<> Mofgenlands^ xi\ 
32-^ sqq See further the separate articles on the sc vc n jiocts 

(iH N) 

MOAT, a ditch filled with water surrounding a castle, town 
or other fortified place for purposes of defence The word is 
tiken from the O Fr moie or motie, a mound or embankment 
of earth used as a moans of defence, the transition in meaning 
ftom the heap of earth to the trench left by excavating the 
e arlh is parallel with the similar interchange of meaning m 
dike and ditch (see Dike) In mod ir motte means a lump 
or elod of earth The word is piobably of Teutonic origin, 
tnd may be connected with Eng “mud” (See Fortification 
AND SirCFCRM-T) 

MOB (i) A disoidcrly ciowd, a rabble, also a c ontempluous 
n ime for the common people, the lower orders, the Greek oxA.o?, 
(whence “ochlocracy,” mob-rule) Ihe word is a shortened 
form of Lat mobile vul^us) the movable or mutable 
emotional, easily stiired crowei “Mobile” in the sense of 
rabble wxs used in the 17th century, and was still used after 
the shortened form, for some time considered a vulgarism, 
had become common Ihus Addison (Spectaioi , No t3«5;) 
writes, “ Tt is perhaps this humour of speaking no more than 
we needs must which has so miserably curtailed some ol our 
words 1 dare not answer that ‘mob’ ‘incog’ 

and the like will nc'it m time be looked at as part of our tongue ’ 
Rogci North’s Examt n (1740) vii «;74, dates the beginning 
of the use of the shortened form “ mob ” “ I may note that 

the rabtile first changed their title and were called the ‘ mob 
in the assemblies of this dub It was tlicii beast of burden, 
and called first mobile vidgus, but fell naturally into the con- 
traction of one syllable, and e\ er since is become proper English ” 
The club alluded to is the Green Ribbon Club {qv), and the 
date would be about 1680 (2) A kind of head-dress for women, 

usually called a “ mob cap,” worn during the iSth and earlv 
part of the ic)th centuries It was a 1 irge cap covering all the 
hair, with a bag-shaped crown, a broad band and frilled edge 
It seems to have been oiiginally an article of wear for the moin- 
mgs Tt IS probibly conneeted with words such as “mop,” 
“ mab,” merning untidy, tieghgc 

MOBERLY, GEORGE ( 1803-1885), English divine, was bcMn 
on the loth of October 1803, educated at Winchester 
and Balliol After a distinguished ac xclemic career he became 
head master of Winchester in 18 '^5 This post he resigned in 
1866, and retired to Bnghtstone Rectory, Isle of Wight Mr 
Gladstone, however, in t86q c ailed him to be bishop of Salisbury, 
in whic h see he kept up the traditions of his predecessors, Bishops 
Hamilton and Dc nison, his chief addition being the summoning 
of a diocesan synod Though Moberly left Oxford at the begin- 
ning of the Oxford movement, he fell under its influence the 
more so that at Winchester he formed a most intimate friendship 
with Keble, spending several weeks every year at Otter bourne, 
the next parish to Hursley Moberly, however, retained his 
independence of thought, and it 1872 he astonished his High 
Church friends by joining m the movement for the disuse of | 
the damnatory clauses in the Athanasian Creed His chief 1 
contribution to theology is his Bampton Lectures of 1868^ on j 
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The Admumtratton of the Holy Spirit in the Body of Christ He 
died on the 6th of July 1885 

MOBERLY, ROBERT CAMPBELL (1845-1903), English 
theologian, wa*s bom on the 26th of July 1845 He was tht 
son of George Moberly, bishop of Salisbury, ind faithfully 
maintained the traditions of his father’s teaching Educated 
at Winchester and New College, Oxford, he was ip{X)inted 
senior student of Christ Church in 1867 and tutor in 1869 In 
1876 he went out with Bishop Copleston to Ceylon for six months 
After his return he became the first head of St Stephen*s 
House, Oxford (1876-1878), and then after presiding for two 
\ears over the Theological ( ollege at Salisbury, where he 
acted as his father’s chaplain, he accepted the college living 
of Cireat Budworth in Cheshire in i88o, ind the same year 
married Alice, the daughter of his father’s predecessor, Walter 
Kerr Hamilton In 1892 Lord Salisbury made him Regius 
Professor of Pastoral Iheology of Oxford, ind after a long 
period of delicate health he (lied at Clirist Church on the 8th 
of June 1903 His chief wntmgs were An essay in 1 ux Mundt 
on “ Ihe Incarnation is the Basis of Dogma ” (1889), a paper, 
Belief 111 a Personal Gcirf (1891), Reason and Religion {iS()6)y a pro- 
test against the limitation of the reason to the understanding, 
Ministerial Priesthood (1897), and Atonement and Personality 
(1901) In this last work, by which he is chiefly known, he aimed 
at presenting an explanation and a vindication of the doctrine of 
the Atonement by the help of the conception of personality 
Rejecting the ictnhutive view of punishment he describes 
the suffeiings of Christ as those of the perfect “ Penitent,” and 
finds their expiatory value to lie in the Person of the Sufferer, 
the God Man 

MOBERLY, a citv of Randolph county, Missuiiii, USA, 
in the north c enlral part of the state, about i m E In N of 
Kansas ( ity Pop (1890), 8215, (1900), 8012, of whom 923 
were negroes It is served bv the Missouri, Kansas d Texas 
\nd the Wabash railwavs, and is a division headquartcis of the 
latter ihe city is regularly laid out on a level praine site 
I he re are two public parks a Carnegie library, a commercial 
college a y M ( A building, and a ho piled maintained by the 
Wabash Fnaployeos Hospital Assoc iition The most important 
industrial cst ibhshments an the large machine shops (established 
here in 1872) of the Wabash railwav Moberly wis platted 
in t866, was inrorporitcd as a town and became the count) - 
Mat in 1868, and in 1873 secured a special cit\ chirter, which 
It si.rundcrcd in 1889 for citv status under the general 
stall te 

MOBILE, a ( itv and the c ounty-sctat of Mobile county, Ala- 
bama, USA in the S \V part of the slate, at the mouth 
of Mobile River, and the head of Mobile Ba) Pop (1890), 
31,076, (1900), 38 469 of whom 17 weie negroes and 21 ii 
foreign-born (562 German, 492 Irish 202 English), (1910 
census), 51,521 Tt is served bv the Southern, the Louisville 

Nashville, the Mobile ^ Ohio, the Mobile, Jackson & Kansas 
City, and the lombigbee Valley railways, bv steamboat lines 
to ports m Europe ( uha, Mexico, Central America (especially 
Panama) and South America, bv a coastwise steamboat line 
to New York, and by river boats on a iivcr system embracing 
nearly 2000 m of navigable w iters in Alabama, Mississippi 
and Georgia The city occupies about 17 sq m of a sandy 
plain, which rises gradually from i low water front along the 
river to a range of hills a few miles to the westward Among 
the princ ipal buildings are the c ustoms-housc and post-office, 
the court-house, the Battle House (a hotel), the United States 
marine hospital, the city hospital, the Providence infirmary, 
Baiton Academy (a part of the public school system), a Young 
Men’s Christian Association building, St Joseph’s Church 
(Roman Catholic), the Cathedral of the Immaculate Conception, 
the Van Antwerp office building, and the southern market and 
armoury Mobile is the see of a Roman Catholic bishopric 
and the headquarters of the United States district court 
for the southern district of Alabama In the city are a public 
library, the departments of medicine and pharmacy of the 
university of Alabama, the academy of the Visitation, and the 
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Immaculate Conception school, both for girls and both Roman 
Catholic, the Convent of Mercy, the Emerson normal and 
industrial school (for negroes), McGill Institute, the University 
military school, and the Mobile military institute, and 5 m 
from Mobile, at Spring Hfll, is Spring Hill College (Roman 
Catholic, founded in 1830, chartered 1836), controlled by the 
Jesuits There is m annual celebration in Mobile on Mardi 
Gras (Shrove Tuesday), conducted by the Order of Myths and 
the Mystics, two social organizations, successors of the Cowbel- 
lion de Rdkin Society, which was organized in 1830 and long 
conducted a somewhat similar celebration annually on New 
Year's Eve 

Mobile is the only seaport of Alabama In 1826 the channel 
from it to the Gulf, about 30 m distant, had a minimum depth 
of only 5i ft through Choctaw Pass and 8 ft through Dog 
River bar, but subsequently the channel has been greatly 
improved by the United States government, and in June 1908^ 
vessels drawing 23 and 24 ft could pass at low-water to the 
mouth of Chickasaw Crock above the city While the channel 
was still shallow, and rapidly growing railway systems were 
serving other ports, much foreign commerce was lost to Mobile, 
the value of the exports falling off from 'i)i2, 784,171 in 1877 
to $3,258,605 m 1882, and the value of the imports, during the 
same period, from $648,404 to $396>573, but after the improve- 
ment of the channel the value of the exports increased from 
$8,140,502 in 1897 to $26,813,279 in 1908, and the value of the 
imports rose from $956,712 in 1897 1^^^ $4»242,i69 m 1908 
The foreign commerce consists largely m the export of cotton, 
lumber, timber, cotton-seed oil, coal, provisions and clothing, 
and in the import of tropical fruits (especially bananas), sisal 
grass, (offee, mahogany, asphalt, and manganese and sulphur 
ores Vegetables, particularly beans and cabbage, and small 
fruits are grown extensively m the vicinity, and the city has an 
important domestic trade in market-garden produce, fish and 
oysters hardware, dry goods, grain and groceries In manu- 
facturing Mobile was second (Birmingham being first) among the 
cities of the state in 1905, when the value of the factory product 
was $4,942,331, 41 8 % more than in 1900 In 1905 it ranked 
first in the state m the value of fertilizer, lumber and timber, 
and in the construction of railway cars, and the manufacture 
of flour and grist mill products and machinery for lumber mills 
were important industries 

^ounded by Pierre Lemoyne, sieur d’Iberville (1661-1706), 
and his brother Jean Baptiste Lemoyne, sieur dc Bienville 
(1680-1768), in 1702, Mobile^’ was the capital of the trench 
province of Louisiana until 1720, when the seat of government 
was transferred to Biloxi, in the present Mississippi The 
original settlement was at Twenty-seven-nule Bluff, about 
20 m above the present site, to whuh it was removed m 1710 
as a consequence of floods in 1709 By the Ireaty of Paris 
(1763) Mobile, as a part of Louisiana cast of the Mississippi, 
was ceded to Great Britain, but on the 14th of March 1780 
it was captured by a Spanish force under Don Bernardo dc 
Galvez (i755"'i786), the governor at New Orleans, and Spain 
was confirmed in its possession by the treaty of 1783 Spanish 
civil institutions were introduced, and new names, such as Con- 
ception, St Emanuel and St Joseph, which still survive, were 
given to the streets Yet neither the English nor the Spanish 
occupation made any substantial change m the tone of the place 
or the habits of its people, even the negroes holding to their 
French jargon The alliance between Great Britain and Spain, 
at the outbreak of the war of 1812, gave Mobile strategic import- 
ance for the military operations in the south-west Hence, 
on the 15th of April 1813 General James Wilkinson, acting on 
President James Madison’s instructions, which were based 
on the ( laim that Mobile was a part of Louisiana sold by I ranee 
to the United States in 1803, seized Mobile for the United States 

^ Between 1826 and 1908 the Federal government expended 
$5,148,179 on the improvement of the harbour The bar channel 
also aM. been improved 

named from the Mobile or Maubila Indians, a 
now extinct, who occupied the neighbounng 
chriblianizcd by the French 


In August 1814 General Andrew Jackson made Mobile his 
headquarters He repaired hort Bowyer, on Mobile Point 
at the mouth of the bay, and garrisoned it just in time for it 
to resist attack by the British on the 15th of September On 
the nth of February 1815, forty-two days after peace had been 
declared and thirty -four days after the battle of New Orleans, 
a British force captured Fort Bowyer, but it made no move 
against Mobile, and withdrew on the ist of April Now began 
the amencamzation of Mobile, a tide of immigration from the 
up-country setting in and rapidly changing the character of 
the place, which had previously been distinctly French A 
town charter had been granted by the territorial legislature 
of Mississippi on the 20th of January 1814, and an interesting 
feature under the town government was the “ tariff for bakers, ’ 
which fixed the weight of loaves of bread in accordance with 
the price of flour A city charter, dated the 17th of December 
1819, was granted by the first state legislature of Alabama, 
and Mobile became the commercial emporium for Alabama 
and Mississippi, its cotton exports increasing from 7000 bales 
in 1818 to 100,000 in 1830 and 450,000 in 1840 In 1826 
Barton Ac ademy, still one of the landmarks of the city, was 
built, but It was not until 1852 th it common schools were 
opened in Mobile county Branches of the United States 
Bank and of the State Bank were established at Mobile, and m 
the panic of 1837 the Bank of Mobile was one of the few banks 
111 the United States that did not suspend payment Ihe 
Mobile A Ohio railroad, begun m 1848, provided ampler com- 
munication with the Mississippi valley, and Mobile’s export 
of cotton rose to 1,000,000 bales in i86i 

During the Civil War Mobile was an important seaport of the 
Confederacy A Federal hlotkade was begun as early as the 26th 
of May 1861, but trade with West Indian and European poits 
was < ontinued by a line of swift vessels, whic h regularly tsc aped 
the blockading squadron On the 5th of August 1864 Admiral 
David G Farragut (q v ), with a Federal fleet of four iron moni- 
tors, seven wooden sloops of war, and several gunboats, cntcied 
the channel by passing the Confederate defcnc es, Fort Gaint s on 
Dauphin Island and Fort Morgan occupying the site of old Foit 
Bowyer on Mobile Point, captured the formidable Confederate 
ironclad ram “ lennessee,” destroyed one gunboat and drove 
another aground One of the FecJeral monitors, the ‘ Tecum- 
seh,” was destroyed by torpedoes The Confederate fleet was 
commanded by Admiral FYanklin Buchanan (1800-1874) 
Fort Gaines surrendered on the 7th, and Fort Morgan on the 23rd 
of the same month In the spring of 1865 General E R S 
Canby (1819-1873), with a F'ederal force of about 45,000, laid 
siege to Fort Blakely and Spanish F'ort, on the east side of the 
bay (opposite the c ity), defended by General Randall C Gibson 
(1830-1892) with 3000 men After twenty -five days of resistance 
the Confederates evacuated the fortifications and then the city, 
the Federals entering on the 1 2th of April 1865 Losses from rail- 
way enterprises and the panic of 1873 resulted m the bankruptcy 
of the municipality m 1879, whereupon its charter was vacatecl, 
Its property vested in certain trustees acting under the Chancery 
Court to adjust its debt, and a municipal government under the 
name of Port of Mobile succeeded the city of Mobile until 1887, 
when the latter was again chartered On the 27th of Septembci 
1906 Mobile was swept by a hurricane, which destroyed property 
valued at $5,000,000 or more 

See Peter J Hamilton, Colonial Mobile (Boston, 1897), and a 
chai)ter by the same writer m L P PowelFs Historic fowns of the 
Southern States (New York, 1900) 

MdBIUS, AUGUST FERDINAND (1790-1868), German 
astronomer and mathematician, was born at Schulpforta on the 
17th of November 1790 At Leipzig, Gottingen and Halle he 
studied for four years, ultimately devoting himself to mathe- 
matics and astronomy In 1815 he settled at Leipzig as pnvah 
dozent, and the next ye^ became extraordinary professor of 
astronomy m connexion with the university Later he was 
chosen director of the university observatory, which was erected 
(1818-1821) under his supermtendence In 1844 he was elected 
ordinary professor of higher mechanics and astronomy a position 
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which he held till his death on the 26th of September 1868 His 
doctor’s dissertation^ De computandts occtdtatiombus fixarum per | 
planetas 181 «5), established his reputation as a theoretical I 

astronomer Dte Hauptsatze der Astronomte ( 1 836), Dte Elemente \ 
der Mechamk des Himmels (1843)^ he noted amongst his | 
other purely astronomual publications Of more general m- ! 
terest, however, are his labours m pure mathematics, which , 
appear for the most part in Crelle'b Journal from 1828 to 1858 
1 hese papers are chiefly geometrical, many of them being develop- , 
ments and applications of the methods laid down in his great j 
work, Der barycentnsche Calcul (Leipzig, 1827), which, as the | 
name implies, is based upon the properties of the mean point or 
centre of mass (see Algebra Universal) This work abounds in 

suggestions and foreshadowmgs of some of the most striking 
discoveries in more recent times — such, for example, as are 
contained in H Grassmann’s Amdehnungslehre and Sir W R 
Hamilton’s Quaternions Mobius must be regarded as one of the 1 
leaders in the introduction of the powerful methods of modern ’ 
projective geometry I 

His Gehammelten Werke have been published in four volumes at 
Leipzig (1885-1887) 

MOCATTA, FREDERICK DAVID (1828-1905), English ' 
Jewish philanthropist, was a member of the London financial 
firm, Mocatta and Goldsmid, but retired from business in 1874 
and devoted himself to works of public and private benevolence j 
Besides this he was a patron of learning and himself an author of 
historical works, the c hicf of whic h was 2 he Jews and the Inqutsi- \ 
twn On occasion of liis 70th birthda> , he was presented with ! 
a testimonial from more than 200 philanthropic and literary 
institutions Ihc Anglo-Jewish Historual Fxhibition (1887) 
owed Its inception to him He bequeathed his fine library to the | 
Jewish Historical Society of England, of which he was at one ' 
time president This library formed the basis of the collections 
which are now included in the Moc itta I ibrary and Museum, 
founded m his memory, and located at the Universitv of London 
(University College, Gower Street) 1 

See Trans Jt wish Hist I rig vol v (I A ) 1 

MOCCASIN (a North American Indian word, of which the 
spelling and pronuni lation vary in diffc rent dialects), a shoe made ' 
of deerskin or other soft leather ft is made m one piece, the ' 
sole is soft and flexible and the upper part is often adorned with 1 
embroidtry, beading or other orn iment It is the footwear of I 
the North-Amencan Indian tribes and is also worn by hunters, | 
traders and settlers In botany, the ladv’s slipper is known | 
m the United States of America, as the “ moccasin flower,” ' 
from Its rt semblani e to a shoe or moccasin 1 he name moccasin | 
IS also given to a venomous snake, found as far north as North 1 
Carolina and westward to the Rocky Mountains, and popularly > 
(ailed ‘^cottonmouth,’ from the white rim arourd the mouth ' 
It belongs to the family Croialtdae, species Anastrodon (or | 


and revived the fortunes of his country’s navy, which had fallen 
very low after the defeat at Negropont in 1470 In 1472 he 
(aptured and destroyed Smyrna, the following year he placed 
Catherine Cornaro, queen of Cyprus, under Venetian protection, 
and bv that means the republic obtained possession of the island 
m 1475 defeated the lurks who were besieging 

Scutari, but he there contracted an illness of which he died 
Giovanni Moclnigo, Pietro s brother, who was doge from 1478 
to 1485, fought against Mohammed II and Ercolc 1 , duke of 
Ferrara, from whom he recaptured Rovigo and the Polesine 
Luigi Mocenigo was doge from 1 570 to 1 577 During his reign* 
Venice lost the fortresses Nicosia and h cmagosta m Cyprus 
He took part in thi battle of Lepanto, but after the Icjss of Cv prus 
he was forced to make peaie with the lurks and to hand them 
back his conquests Andrea Mocfnigo, who flourished in the 
15th and 1 6th centuries, was a senator of the republic and an 
histoniin , he composed a work on the league of Cambrai entitled 
Belli memorabihs cameracensts adversus V enetos Jnsiortae Itbri 1 / 
(Venice, 1^25) Another Luic i Mocenigo was doge horn 1700 
to 1700, and his brother Sfbastiano from 1722 to 1732 Alvise 
Mocfnigo (1701-1778), who was doge from 1763 until his death, 
restricted the privileges of the clerg), and in consequence 
came into liitter conflict with Pope Clement XIII 

MOCHA STONE, a name applied to chahedony with dendritic 
markings, said to have been obtained originally from Mocha 
in Aiabia Ihc markings wha h sometimes simulate with 
(urious fidelity the foim of miniature trees and shrubs, arc 
caused by the infiltration of solutions carrying iron and mangi- 
mse, which are deposited as thin films of oxide along the cracks 
of the stone, producing bl u k, brown or red dendrites, effectively 
disposed on a ground of grey or white i halccdony Most of the 
Mocha stoms of commeree are obtained from India, where they 
aie found among the igatc pebbles resulting from the dismte- 
gration of the trap rocks of the Dec (an In recent years the 
formation of dendrites has been artificially effected at the agatc- 
workb of Oberstcin so as to imitate the true Mocha stones 

MOCK9 adjective meaning sham, feigned spurious, falseh 
imitative As a \erb it means to dciide 01 imitate contemp- 
tuous!) The derivation of 0 hr moequer, mod moquer y Ital 
moccarcy from which the English word is adopted, is disputed 
Some authorities refer it to Ger muckeUy vmckseny to growl, 
grumble , whic h is prob ibly echoic in origin , others to a supposed 
Late 1 at muccare formed born nmem — mucus, m the sense of 
“ to wipe the nose it ’ 

MOCKING-BIRD, or Mock-bird (as \V Charleton, J Ray and 
M Cates by called it), the popiilai name of birds belonging to 
the Amciican sub family Mimtnae of the thrushes, Turdtdae, 
differing by having the tarsus scutellate in front, while the typical 
thrushes have it covered by a single horny pi ite Mvnus poly- 
glotlus, the northern mocking-bird, inhabits the southern part of 


Cenc/tris) ptsctvorusy is about two feet long, and is often found • the United States, being in the north only a summer visitant 
in marshy land It is sometimes called the water moccasin to j it breeds rarely in New England is seldom found north of the 
distinguish it from the upland moccasin {Ancisirodon contorinx 38th parallel, and migrates to the south in winter, passing that 
or atrofuscus), which is commonly called ^ copperhead” and is season m the Gulf States and Mexico It appears to be less 
fenmd further north in dry and mountainous regions Ihe numerous on the western side of the Aik ghanies, though found in 
name is possibly a distinct word of which the origin has not suitable localities across the continent to the Paiific coast, but 
\yeen traced seldom farther north than Virginia and southern Illinois anci it is 

MOCENIGO, the name of a noble and ancient Venetian said to be common in Kansas J J Audubon states that the 
f xmily which gave many doges, statesmen and soldiers to th( mocking-birds which .ire resident all the year round in Louisiana 
republic Tommaso Mocenigo (1343-1423) commanded the attack their travelled biethren on the return of the latter from 
crus.iding fleet in the expedition to Nicopohs in 1396, and also the north m autumn Ihe names of the species, both English 
won battles against the Genoese While he was Venetian and scientific, have been bestowed from its capacity of success- 
ambassador at Cremona he was elected doge (1414), and he fully imitating the cry of mauy other birds, to say nothing of 
escaped in secret, fearing that he might be held a prisoner by other sounds, in addition to uttering notes of its own which possess 
Gabrino Fondolo, tyrant of that city He made peace with the a varied range and liquid fullness of tone that are unequalled, 
Turkish sultan, but when hostilities broke out afresh his fleet according to its admirers, even by those of the nightingale (^ i; ) 
defeated that of the lurks at Gallipoli During his reign the Plain in plumage, being greyish brown above and dull white 
patriarch of Aquileia was forced to cede his territories to the below, while its quills are dingy black, variegated with white, 
republic (1420), which also acquired Friuli and Dalmatia there is little about the mocking-bird’s appearance beyond its 
Tommaso greatly encouraged commerce, reconstructed the ducal graceful form to recommend it, but the liv'^ely gesticulations it 
palace and commenced the library Pietro Mocenigo, doge exhibits are very attractive, and therein its European rival in 
from 1474 to 1476, was one of the greatest Venetian admirals, melody is far surpassed, for the cock-bird mounts aloft in rap’d 
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circling flight, and, alighting on a conspicuous perch, pours forth 
his ever-changing song to the delight of all listeners, while his 
actions in attendance on his mate are playfully demonstrative 
and equally interest the observer The mocking-bird is more- 
over of familiar habits, haunting the neighbourhood of houses, 
and IS therefore a general favourite The nest is placed with 
little regard to < oncealment, and is not distinguished by much 
care in its constnution The eggs, from three to six in number, 
are of a pale bluish-green, blotched and spotted with light 
vellowish-brown They, as well as the young, arc much sought 
after by snakes, but the parents arc often successful m repelling 
these deadly enemies, and are always ready to wage war against 
any intruder on their precinc ts, be it man, cat or hawk Iheir 
food IS various, consisting of berries, seeds and insects 

Some twelve or fourteen other species of Mitnm have been iccog- 
nized, mostly from South America but M orpheus seems to be 
common to sonic of the Gre iter Antilles, and M htllt is peculiar to 
Jamaica, wlnle the Baham is liavc a local race 111 M hahamensn 
Ihc so-called mountain mocking bird {Orcostoptes nwntanus\ is i 
form not very distniit from Ahmus, but it inhabits exclusively the 
plains overgrown with sTgc-bnish (Aytemt^ia) of the interior table- 
land of North America, and is not at all imitative m its notes, so 
that it IS an instance ol a misnomer Of the various other gcncia 
ailicd to MimuSy the best known arc the thrashers (genus Ilarpo- 
rhynchus) of which six or tight specus are found in North \mcrica, 
wnich are thrush like and shy m their habits and do not mimic 
and the catbird {GaleoscopUs carohnensts) , which in addition to 
havmg an attractive song, uttcis clucks, whistles and mt wing sounds 
The sooty-grt y colour that, detiiening into blackish brown on the 
crown and quills, pervades the wnolc of its plumagt — tht lower tail 
coverts, which are of a deep chestnut excepted — renders it a con 
spicuous object and though for some re ison or other, far from being 
a favouiitc, it is alwa) s willing when undisturbed to become intimate 
with mens ibodcs It his a much widtr range on the American 
coniinint than the mocking bird, and is one of Ihc few species that 
are resident in Bermuda, while on more than one occasion it is said 
to have appeared in Europe 

Ihe name mocking bird, or more frccjucntly mock nightingale, 
is m England occasionally given to some of the waibleis {qv)^ 
especially thi blackcap {'^ylvra atvtcaptlla)y and the sedge bird 
{Acrocephaliis <;thoenobaefiH<i) In India ind ^ustrali 1 the s imc n ime 
is some times ipplied to othir species (AN) 

MODEL (O hr mothlle, mod modclc , It modello^ pattern, 
mould , from Lai modu^, me isurc, standard), i tangible represen- 
tation, whether the size be equal, or greater, or smaller, of an 
object whu h is t ither in ai tual existence, or has to be ( onstructed 
in fa( t or m thought More gene rally it denotes i thing, whether 
actually existing or only mentally ( oneeived of, whose prop( rticb 
ire to be copied In foundries, the object of whiih a caj>t is to 
Ijf taken, whether it lx for ingineering or artistic purposes, is 
usu^illv first formed of some easily workable material, generally 
wood The form of this model is then leprodueed in chy or 
plastei and into the mould thus obtained the molten nxtal is 
poured The sculptor first makes a modi I of the object he 
wishes to chisel in some plastic material such wax, ingenious 
and complicated (ontriv inces l^eing employed to transfer this 
wax model, true to natuie, to the stone in which the final work 
IS to be executed In an\tomy and physiolog), modeK are 
spec iall> employ c d as aids m teac hmg and study, and the method 
of moulage or chromoplastie yields excellent impressions of 
living organisms and enables anatomical and medical prepara- 
tions to be copud both in form and colour A special method 
IS also in use for making plastic mcxlels of microscopic and 
minute microscopic objects lhat their internal nature and 
structure may be more readilv studied, these are divided by 
numerous parillel trinstcrse cuts, by means of a microtome, 
into exceedingly thin sections Each of these shavings is then 
modelled on an enlarged s( ale in wax or pulp plates, which are 
fixed together to form a reproduction of the object 

Models in the mathematic il, physu al and mechHiiical sciences 
are of the greatest importance Long ago philosophy perceived 
ReprtMeniao essence of our process of thought to lie m the 
ri0ff/it fact that we attach to the various real objects 

Thought around us particular ph>sical attributes— our con- 
cepts- -and by means of these try to repre^-ent the objects to our 
minds Such views were formerly regarded by mathematicians 
and physicists as nothing more than unfertile speculations, but 


m more recent times they have been brought by J C Maxwell, 
H V Helmholtz, E Mach, H Hertz and many others into 
intimate relation with the whole body of mathematical and 
physical theory On this view our thoughts stand to things m 
the same relation as models to the objects they represent The 
essence of the process is the attachment of one concept having 
a definite content to each thing, but without implying complete 
similarity between thing and thought, for naturally wc can Imow 
but little of the resemblance of our thoughts to the thmgs to 
which we attach them What resc mblance there is lies pnneipally 
m the nature of the ( onnexion, the correlation being analogous to 
that which obtains between thought and language, language anrl 
writing, the notes on the stave and musical sounds, &c Here 
of (ourse, the symbolization of the thing is the important point, 
though, where feasible, the utmost possible correspondence is 
sought between the two — the musu al scale, for example, being 
imitated by jdacing the notes higher or lower When, therefore, 
we endeavour to assist our comeptions of space by figures, hv 
the methods of deseriptivc geometry, and by various thread 
and object models, our topography by plans, charts and globes , 
and our mechanic il and jihysual ickas by kinematic models — 
wc are simply extending and continuing the principle by means 
of which wc comprehend objects m thought and represent them 
m language or writing In precisely the same way the mino- 
scope or telescope toims a continuation and multiplication ot 
the lenses of the eye, and the notebook represents an external 
expansion of the same process which the memory brings about 
by purely internal means Iherc is also an obvious parallelism 
with representation by me*ins of models when wc express longi- 
tude, mileage, temperature, Ac by numbers, whuh should be 
looked upon is arithmetical analogies Of a kindred character 
is the representation of distances bv straight lines, of the course 
of events m time by curves, Ac Still, neither in this case nor 
m that of maps, charts, musK al notes, figures, Ac, (an wc 
legitimately speak of models, for these always involve a concrete 
sjiati il analogy in three dimensions 

So long as the volume of m itler to be dealt with in science was 
insignificant, the need foi the employment of models was 
naturally less imperative , indeed, there are self-evident advan- 
tages m comprehending things without resort to (omplirated 
models, which are dilhrult to mike, and cannot bo altered and 
adapted to extremely varied conditions so readily as can the 
easily adjusted symbols of thought, conception and (alculation 
Yet as the facts of scu nee increased m number, the gieatest 
c conomv of effort h id to be observed in comprehending them 
and m conveying them to others, and the firm establishment of 
oiular demonstration was inevitable in view of its enormous 
superiority over purely abstract symbolism for the rapid and 
complete exhibition of compluated relations At the present 
time it IS desirable, on the one hand, that the power of deducing 
results from purely abstract premisses, without recourse to the 
aid of tangible models, should be more and more perfected, 
<inci on the other that purely abstract conceptions should be 
helped by objective and comprehensive models m cases where 
the nifvss of matter cannot be adequately dealt with directly 
In pure mathematics, espc( lally geometry, models constructed 
of papier mache and plaster arc e hicfly employed to present to 
the senses the precise form of geometrical figures, surfaces 
and curves Surfaces of the second order, repre- Models in 
sented by equations of the second degree between Mathematics 
the rectangular c o-ordinates of a point, are very Physics 
simple to classify, and accordingly all their possible forms 
can easily be shown by a few models, which, however, became 
somewhat more intricate when lines of curvature, loxodromics 
and geodesic lines have to appear on their surfaces On the 
other hand, the multiplicity of surfaces of the third order is 
enormous, and to convey, their fundamental types it is necessary 
to employ numerous models of complicated, not to say hazardous, 
construction In the case of more intricate surfaces it is 
sufficient to present those singularities which exhibit variation 
from the usual type of surface with synclastic or anticlastic 
curvatures, such as, for example, a sharp edge or point, or 
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an intersection of the surface with itself, the elucidation of 
such singularities is of fundamental importance in modern 
mathematics 

In physical science, again, models that are of unchangeable 
form are largely employed For example, the operation of the 
refraction of light in crystals can be pictured if we imagine a 
point m the centre of the crystal whence light is dispersed in all 
directions The aggregate of the plaies at whuh the light 
arrives at any instant after it his started is called the wave- 
front This surface consists of two cups or sheets fitting tlosely 
and exactly one inside the other The two lays into which a 
single ray is broken are always determined by the points of 
contac t of certain tangent-planes drawn to those sheets With 
crystals possessing two axes these wa\ e-surf aces display peculiar 
singularities in the above sense of the term, in that the inner 
sheet has four protuberances, while the outer has four funnel-likc 
depressions, the lowest point of each depression meeting the 
highest point of each protuberance \t caeh of these funnels 
there is a tangent-plane that touches not in a single point, but in 
a circle bounding the depression, so that the i orrcsponding ray of 
light IS refracted, not into two r ivs, but into a whole cone of light 
—the so-called conual refraction thcoietically predicted by Sir 
W R Hamilton and experimentally detected by Humphrey 
J loyd These conditions, which it is difhcult to adequately 
express m language, are self evident so soon as the wave-surface 
formed in plaster lies Ixjfore our e>cs In thermod) n nines, 
again, similar models serve, among other pur|X)ses, for the 
representation of the surf u es whic h c xh'b’ts the relat cm between 
the three therrnod\ namic variables of i body, eg between N 
temperature, pressure and \oIume A glanee at the mcjdcl of such 
i thermodyn imic surfac e enables the behaviour of a paituihr 
substance under the most varied conditions to he immediately 
realized When the ordinate intersects the surface but once a 
single phase only of the body is c onceivable, but where there is \ 
multiple intersection various phases are po-. ibk, wh;ch may be 
liquid or gaseous On the boundaries between these regions 
lie the critical phases, where transition occurs from one t>pe of 
phase into the other If fc:)r one of the elements a quantity 
which occurs m calorimetry be (ho‘cn--for example, entropy — 
information is also gamed alxiut the behaviour of the body when 
heat IS taken in or abstracted 

After the stationary models hitherto considered, come 
the manifold forms of moving models, such as ar<" used in 
geometry, to show the origin of geometrical figines from the 
motion of others — eg the origin of surfaces from the motion 
of lines These include the thread models, m which threads are 
drawn tightly between mo\ ibk bus, c ords, wheels, rollers, ^.c 
In mechanics and engineering m endless variety of working 
models are employed to (oincy to the eye the working cither of 
machmes as a whole, or of their component and subordinate 
parts In theoretical mechanics models are often used to 
exhibit the physical laws of motmn in interesting or special 
c ases — e g the motion of a falling bod> or of a spinning-top, the 
movement of a pendulum on the lotiting earth, the vortical 
motions of fluids, ^c Akin to those are the models whuh exe- 
cute irore or less exactly the hypothetical mot ons by which 
it IS sought to explain various physical phenomena — as, for 
instance, the complicated wave-machincs which present the 
motion of the particles in waves of sound (now asc ertaincd with 
fair accuracy), or the more hypothetical motion of the atoms 
of the aether m waves of light 

The varying importance which in recent times has been 
attached to models of this kind is intimately connected with 
Tbeorieiot the changes which have taken place in our con- 
Nature ceptions of natuie Tlie first method by which an 

attempt was made to solve the problem of the universe 
was entirely under the influence of Newton’s laws In ana- 
logy to his laws of universal gravitation, all bodies were 
conceived of as consisting of points of matter — atoms or mole- 
cules — to which was attributed a direct action at a distance 
The carcumstances of this action at a distance, however, were 
conceived as diffenng from those of the Newtonian law of attrac- 


tion, in that they could explain the properties not only of solid 
elastic bodies, but also those of fluids, both liquids and gases 
The phenomena of heat were explained by the motion of minute 
particles absolutelv invisible to the eye, while to explain those 
of light it was assumed that an impalpable medium, called 
luminiferous aether, permeated the whole universe, to this were 
attributed the same properties as were possessed by solid bodies, 
and It was also supposeci to consist of atoms, although of a much 
finer composition To explain electric and magnetic phenomen i 
the assumption was made of a third species of matter— electric 
fluids which were comeivcd of us being more of the nature of 
fluids, but still consisting of infinitesimal pirtirks, also actmg 
dir^ctlv upon one another at a distance This first phase of 
theoretical physics may be called the direct one, in that it took 
as its principal olqect the investigation of the internal structure 
of matter as it a( tually exists It is also known as the mec hani- 
cal theory of nature, in that it seeks to trace back all natural 
phenomena to motions of infinitesimal particles, t e to purely 
mechanic vl phenomena In explaining magnetic and electrical 
phenomena it inevitably fell into somewhat artificial and 
improbable hypotheses, and this induced J f lerk Maxwell, 
adopting the ideas of Michael Faraday, to propound a theorv 
of elec trie and magnetic phenomena which was not only new in 
substance, but also essentially different in icxm If the mole- 
cules and atoms of the old theory were not to he conceived of as 
exact mathemitical points in the abstract sense, then their true 
nature ind form must be regarded as absolutely unknown, and 
their groupings and motions, required by theory, looked upon as 
simply a process having more or less rc semblance to the workings 
of nature, and representing more or less exactly c ertain aspects 
incidental to them With this m mind, Maxwell propounded 
ccrtim physical theories which were purely mechanical so far 
as they pioceedcd from a conception of purely mechanical pro- 
cesses But he explicitly stated ll at he did not believe in the 
existence in nature of mechanical agents so constituted, and that 
he regarded them merely as means by whieh phenomena could 
he repiodueed, bearing a certain similarity to those actually 
existing, and which also served to include larger groups of 
phenomena m i uniform manner and to determine the relations 
that held in their rase Ihc question no longer being one of 
ascertaining the actual internal structure of matter, many 
mechanic al analogies or dynamic al illustrations became avail- 
able, possessing different advantages, and as a matter of fact 
Maxwell at fiist emplc^ytd special and intnrate mechanical 
arrangements, though later these became more general and 
indefinite This theory, which is called that of mechanical 
analogies, leads to the ecmstruetion of numerous mechanic il 
models Maxwell himself and his followers devised many kine- 
matic models, designed to afford a representation of the mec hani- 
cal construction of the ether as a whole as well as of the separate 
mechanisms at work m it these 1 escmblc the old wave-machines, 
so far as they represent the movements of a purely hypothetical 
mechanism But while it was formerly bdiev^ed that it was 
allowable to assume with a great sliow caf probability the actual 
existence cjf such mechanisms in nttuic, yet nowadays philo- 
sophers postulate no mcare than a partial resemblance between 
the phenomena visible m such mechanisms and those which 
appear in nature Here again it is perfectly clear that these 
models of wood, metal and cardboard are really a continuation 
and integration of our proc ess of thought, for, according to the 
view in question, physical theory is merely a mental c (instruction 
of mechanic al models, the working of whic h we make plain to 
ourselves by the analogy of mechanisms we hold m our hands, 
and which have so much in common with natural phenomena as 
to help our comprehension of the latter 
Although Maxwell gave up the idea of making a precise 
investigation into the final structure of matter as it actually is, 
yet in Germany his work, under G R Kirchhoflf’s lead, was 
earned still further Kirchhoff defined his own aim as being 
to describe, not to explain, the world of phenomena, but as h^^ 
leaves the means of description open his theorv differs hi 
from Maxwell^s, so soon as recourse is had to description 
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means of mechanical models and analogies Now the resources 
of pure mathematics being particularly suited for the exact 
description of relations of quantity, Kirchhof!*s school laid great 
stress on description by mathematical expressions and formulae, 
and the aim of physical theory came to be regarded as mainly 
the construction of formulae by which phenomena in the various 
branches of physics should be determined with the greatest 
approximation to the reality Ihis view of the nature of 
physical theory is known as mathematical phenomenology, 
It IS a presentation of phenomena by analogies, though only 
by su( h as may be called mathematical 

Another phenomenology m the widest sense of the term, 
maintained especially by h Mach, gives less prominence to 
mathematics, but considers the view that the phenomena of 
motion are essentiallv more fundamental than all the others to 
have been too hastily taken It rather emphasizes the prime 
importance of des( ription in the most general terms of the various 
spheres of phenomena, and holds that in each sphere its own 
fundamental law and the notions derived from this must be 
employed Analogies and elm idations of one sphere by another 
— e g heat, electricity, Sc( — by mechanical conceptions, this 
theor}^ regards as mere ephemeral aids to perception, which arc 
necessitated by historical development, but which in course 
of time cither give place to others or entirely vinish from the 
dom iin of science 

All these theories are opposed by one called energetics (in 
the narrower sense), which looks upon the conception of energy, 
not that of matter, as the fundamental notion of all scientilic 
investigation It is m the main based on the similarities energy 
displays in its various spheres of action, but at the same time it 
takes Its stand upon an interpretation or explanation of natural 
phenomena by analogies which, hovNexer, arc not mechanical, 
but deal with the behaviour of energy in its various modes of 
manifestation 

A distinction must be observed between the models which 
have been described and those experimental models which 
txpeHmen- present on a sm dl scale a machine that is subse- 
ta! Models (^uently to be completed on a larger, so as to afford 
a trial of its capabilities Here it must be noted that a mere 
alteration m dimensions is often sufficient to cause a material 
alteration in the action, since the various capabilities depend m 
various ways on the linear dimensions Thus the weight vanes 
as the cube of the linear dimensions, the surface of any single 
part and the phenomena that depend on such surfaces are pro- 
portionate to the square, while other effects — such as friction, 
expansion and conduction of heat, tVe , vary according to other 
laws Hence a flying-mac h me, which when made on a small 
scale is able to support its own weight, loses its power when its 
dimensions are increased I he theory, initiated by Sir Isaac 
Newton, of the dependenc e of various effects on the linear dimen- 
sions, is treated in the article Units, Dimensions of Under 
simple conditions it may often be affirmed that in comparison 
with a large machine a small one has the same c apacity, with 
reference to a standard of time which must be diminished in 
a certain ratio 

Of course experimental models are not onlv those in which 
purely mechanical forces are employed, but also include models 
of thermal, elec tro-magnetic and other engines— e g dynamos 
and telegraphic mac bines The largest collection of sue h models 
IS to be found in the museum of the Washington Patent Office 
Sometimes, again, other than purely mechanical forces are at 
work in models for purposes of investigation and instruction 
It often happens that a senes of natural processes — such as 
motion m liquids, internal friction of gases, and the conduction 
of heat and electricity in metals — may be expressed by the same 
differential equations, and it is frequently possible to follow by 
means of measurements one of the proc esses in question — e g the 
conduction of electricity just mentioned If then there be 
shown in a model a particular case of electrical conduction in 
l^ich^the same conditions at the boundary hold as m a problem 
fcjjjfcintemal friction of gases, we are able by measuring the 
BioScal conduction in the model to determine at once the 
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numerical data which obtain for the analogous case of internal 
friction, and which could only be ascertained otherwise by intri- 
cate calculations Intricate calculations, moreover, can very 
often be dispensed with by the aid of mechanical devices, such 
as the ingenious calculating machines which perform additions 
and subtractions and very elaborate multiplications and divi- 
sions with surprising speed and accuracy, or apparatus for 
solving the higher equations, for determining the volume or 
area of geometrical figures, for carrying out integrations, and 
for developing a function in a Fourier’s series by mechanical 
means (L Bo ) 

MODELS, ARTISTS’, the name given to persons who pose 
to artists as models for their work The Greeks, who had 
the naked body constantly before them in the exercises of the 
gymnasium, had far less need of professional models than the 
moderns, but it is scarcely likely that they could have attained 
to the high level reached by their works without constant study 
from nature, and the story told of Zeuxis by Valerius Maximus, 
who had five of the mosi beautiful virgins of the city of Crotona 
offered him as models for his picture of Helen, proves their 
occasional use I he remark of Lupompus, quoted by Pliny 
who advised Lvsippus, “ Let nature be your model, not an artist,” 
diiecting his attention to the i rowel instead of to his own work, 
also suggests a use of models which the many portrait statues 
of Greek and Korn in times show to have been not unknown In 
Egypt, too, although the piiesthood had control of both sculpture 
and painting as used for the decoration of temples and palaces, 
and imposed a strict conventionalism, there are several statues 
of the early periods which are so lifelike in their treatment as to 
make it certain that they must have been worked from life 
At the period of thc^ Renaissance, painters geneially made use 
of their relations and friends as models, of which many examples 
might be quoted from Venice, Florence, Rome and other places, 
and the stones of litian and the duchess of Fcriaia, and Botti- 
celli and Simonetta Vespucci, go to show that ladies of exalted 
rank were sometimes not averse from having their charms 
immortalized by the painter’s brush But paid models wen 
not unknown, as the story of the unfortunate contadino used b> 
Sansovino as model for his statue of the little Bacchus wall show 
Artists’ models as a special class appear when the establishment 
of schools for the study of the human hgure created a regulai 
demand, and sinie that time the rc muni ration offered ha^ 
ensured a continual supply Ihe prices and the hours of work 
vaiy in different art centres In England seven shillings is 
generally paid for a day of six hours, but models of exceptional 
beauty or talent freiiucntly obtain more from successful artists 
or wealth} amateurs 

MODEL- YACHTING, the pastime of building and racing 
model-vachts It has always been c ustomary for ship-builders 
to make a miniature model of the vessel under construction, 
which IS in every respect a copy of the original on a small scale, 
whether steam-ship or sailing-vessel (there is a fine ( ollection 
in the Victoria and Albert Museum, London) Manv of these 
models are of exijuisite workmanship, every rope, pulley or 
portion of the engine being faithfully reproduc ed In the ( ase of 
sailing yachts these models were often pitted against each othei 
on small bodies of water, and hence arose the modern pastime 
It was soon seen that elaborate fittings and complicated 
rigging were a detriment to rapid handling, and that, on account 
of the comparatively stronger winds in which models were sailed, 
they needed a greater draught For these reasons modern 
model yai hts, which usually have fin-kcels, are of about 15 % 
or 20 % deeper draught than full-sized vessels, while rigging and 
fittings have been reduced to absolute simplicity This applies 
to models built for racing and not to elaborate copies of steamers 
and ships, made only for show or for toy cruising ” 

Model-yacht clubs have existed for many years m Great 
Britain, Ireland and the United States, most of them holding a 
number of regattas during each season The rules do not 
generally require the owner or skipper of a model to build his 
own ( raft, but among model-yachtsmen the designing and the 
construction of the boats constitute as important and interesting 
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a part of the sport as the actual sailing Models are constructed 
of some light, seasoned wood — such as pine (preferably white), 
white cedar or mahogany — free from knots The hull may 
either be hollowed out of a solid block of wood, or cut from layers 
of planks in the so-called “ bread-and-butter ” style, or planked 
over a frame of keel and cross-sections The first two methods 
are used m constructing “ dug-out ” models Hollowing out 
from the solid bloc k entails a great deal of labour and has there- 
fore fallen into disfavour In the '' bread-and-butter style a 
number of planks, which have been shaped to the horizontal 
sections of the model and from which the middle has been 
sawn out, are glued together and then cut down to the exact 
lines of the design, templates being used to test the precision of 
the curves In the planked, or built-up ” model, which is 
generally chosen by more expert builders, the planks are tacked 
to the frame, as in the construction of large vessels Models 
now are generally exaggerated cutters, so far as their under- 
bodies are concerned, or, more often, are fitted with fin-keels 
weighted with lead, after the manner of full-sized yachts 
They may have any rig, but schooner and sloop rigs are most 
common, the latter being the favourite for racing on account of 
its simplu ity 1 wo kinds of steering-gear are used, the weighted 
swinging rudder and the “ main-sheet balance gear,’' the object 
of both being to keep the model on a true course, either before 
or against the wind Models are often sailed without rudders, 
but though a perfectly built boat will sail readily against the 
wind without steering-gear, it is almost impossible to keep it 
on its course before the wind without some contrivance to cheiJc 
divergence This is accomplished by the weighted rudder, 
which falls over when the vessel heels and tends to counteract 
the fon e of the breeze There are two varieties of the weighted 
rudder, in the first of which the weight, usually lead, is fixed to 
the edge of the rudder, while in the second the weight, usuilly 
a ball of lead, is made to run on the tiller above the dec k, so 
that It can be placed further forward or aft, according to the 
force needed to overcome the influence of the wind While the 
weighted rudder is almost universal in the British Isles, the chief 
model-yachtsmen in America use the “ mam-sheet balance 
gear,” in which the boom is connected with the tiller in such a 
manner that, when it swings out with a pressure of wind, the 
rudder is automatically pulled round sufficiently to keep the 
yacht m its course Ihis apparatus is particular!) efficient in 
sailing before the wind 

Model-yacht regattas are very different from the tov-boat 
matches indulged in by children from one side of a pond to the 
other 1 hey take place upon suffic lently large bodies of watci 
to allow a course at least a quarter of a mile m length, which is 
generally sailed twice or three times over to windward and back- 
ward Triangular courses are also sailed Racing rules corre- 
spond generally to those controlling regattas of large boats, 
and there is full scope to exhibit all the proofs of good seaman- 
ship The yachts are followed m light skiffs, and may not be 
touched more than a certain number of times during a race, 
on penalty of a handicap Rac ing measurements differ m the 
various clubs, but all arc based upon length and sail-area In 
Great Britain the regular Yacht Racing Assonation rule has 
been generally adopted, and handicaps deducted from it In 
America models are divided into a single schooner with a maxi- 
mum load water-line of 63 in , and three classes of sloops, the first 
class including yachts with water-lines between 48 and 53 in , 
the second class those between 42 and 48 m and the third and 
smallest (lass those between 35 and 42 in A yacht with a 
shorter water-line than 35 in must race in the third class It has 
been found that yachts of smaller dimensions possess too little 
resistance to the wind 

bee Model Sailing Yachts y in Marshal Ts Practical Manuals scries, 
1905, and Hoti) to Build a Model Yacht, by Herbert Fisher (New 
York, 1902) 

MODENA (ancient Muiind) one of the principal (ities of 
Emilia, Italy, the chief town of the province of Modena and the 
seat of an archbishop, 31 m E S E of Parma bv rail Pop 
(1906), 26,847 (town) , 66,762 (commune) It is situated m a 


damp, low plain in the open country in the south side of the valley 
of the Po, between the Secchia to the west and the Panaro to the 
east Some of its mam streets (as their names indicate) follow 
the lines of canals, which still (though now covered) traverse 
the city in various directions The observatory stands 135 ft 
above the level of the sea Dismantled since 1816 and now 
largely converted into promenades, the fortifications give the 
city an irregular pentagonal contour, modified at the north-west 
corner by the addition of a citadel also pentagonal Within this 
circuit there are various open areas - the spacious Ippodromo, 
in front of the citadel, the public gardens in the north-east of 
the city, the Piazza Grande in front of the cathedral, and the 
Piazza Reale to the south of the palace The Via Aemilia 
passes obliquely right through the heart of the citv, fiom the 
Bologna Gate in the east to that of Sant’ Agostino m the west 
Begun by the < ountess Matilda of Tuscany in 1099, after the 
designs of J anfranc, and consecrated in 1184, the Romanesque 
cathedral (S Geminiano) is a low but handsome building with 
a lofty crypt, under the choir (characteristic of the luscan 
Romanesque architecture), three eastern apses, and a fa9ade 
still preserving some curious sculptures of the 12th centurv 
The interior w is restored in 1897 graceful bell-tower, 

erected in 1224-1^9, named La Ghirlandma from the bronze 
garland surrounding the weathercock, is 3^5 ft high , in the base- 
ment may be seen Sfc wooden bucket ( aptui ( d by the Modenese 
from the Bolognese” m the affrav at Zappohno (1325), and 
rendered famous by TassonTs Secchia Rapita Of the other 
churches m Modena, the church of S Giovanni Decollato 
contains a Pieta in painted terra-cotta by Guido Mazzoni 
(1450-1518) The so-called Pantheon Estense (the church 
of S Agostino, containing works of sculpture in honour of 
the house of Fste) is a baroque building by Bibbiena, 
it also contains the tombs of Sigonio and Muratori 
Pietro and San Francesco have terra-cottas by Begarelh 
(1498-1565) The old ducal palate, begun by Duke Francis I 
in 1635 from the designs of Avanzini, and finished by Francis 
Ferdinand V , is an extensive building with a fine courtyard 
and now contains the military school and the observatory 
The Alhergo d’ Arti, built bv Duke Francis III , accommodates 
the CIVIC collections, comprising the “Museo Lapidario (Roman 
inscriptions, <lc ), the valuable archives, the Bibhoteca Fstense 
with 90,000 volumes and 3000 MSS , the Museo Civico, with large 
and good palaco ethnological and archaeological collections, a 
fine ( ollection of textile fabrics, and the pic ture gallery, a good 
representative collection presented to the city by Francis \ 
and since augmented by the addition of the collection of the 
Marchese Campon Many of the best pictures in the ducal 
collection were sold in the 18th century and found their wav to 
Dresden The town-hall is a noteworthy building, with arcades 
dating from 1194, but in part rebuilt in 1826 The iiniversit) 
of Modena, originall) founded in 1683 by Francis II , is mainl) 
a medical and legal school, but has also a faculty of ph) sical and 
mathematical science The old academy of the Dtssonantt, 
dating from 1684, was restored in 18147 ftnd now forms the 
flourishing Royal Academy of Science and Art In industrial 
enterprise silk and linen goods and iron wares are almost the onh 
products of any note Commerce is chiefly agricultural and is 
stimulated by a good position m the railway system, and bv a 
canal which opens a water-way by the Panaro and the Po to the 
Adriatic Modena is the point at which the railway to Mantua 
and Verona diverges from that between Milan and Bologna, and 
has several steam tramways to neighbouring places It is also 
the starting-point of a once important road over the Apennines 
to Pistoia by the Abetone Pass 

Modena is the ancient Mutma in the territory of the Boii, 
which came into the possession of the Romans probably m the 
war of 215-212 B c In 183 b c Mutma became the seat of a 
Roman colony 1 he Roman town lav immediately to the south 
east of the modern, its north-western wall is marked b\ the 
modern Corso Umberto I (formerly Canal Grande) It appears 
to have been a place of importance under the empire, but none 
of Its buildings is now to be seen The Roman level indeed, 
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lb some 15 to 20 ft below the modern town Its vineyards and 
potteries are mentioned by PJiny, the latter doing a considerable 
export trade Its territory was coterminous with that of 
Bononia and Regium, as its diocese is now, and to the south it 
seems to have extended to the summit of the Apennines During 
the civil wars Marcus Brutus, the lieutenant of Lepidus, held 
out within its walls against Pompeius in 78 b c , and in 44 b c 
the place was su( c essfully defended by D Brutus against Mark 
Antony for four months The 4th < entury found Mutma in a 
state of dc(ay, the ravages of Attila and the troubles ol the 
Lombard period left it a ruined c ity in a wasted land In the 
7th ( entury, perhaps owing to a terrible inundation,^ its exiles 
founded, at a distance of 4 m to the north-west, a new iity, 
Citt^ Geminiana (still represented by the village of Cittanova), 
but about the close of the 9th century Modena was restored and 
refortified by its bishop, Ludovicus When it began to build its 
cathedral (a d 1099) the city was part of the possessions of the 
(ountess Matilda of luscany, but when, m 1184, the tdihce was 
consecrated by Liuius III, it was a free community In the 
wars between Irederick II and Gregory IX it sided v/ith the 
emperor, though ultimatelv the papal party was strong enough 
to mtroduce confusion into its policy In 1288 Obuzo dT'ste 
was ra ogni/ed as lord of the city , after the death of his successor, 
Azzo VIll (1308), It resumed its communal independence, but 
by 1336 the Kste family was again in Constituted 4 

duchy m 1453 in favour of Bor so d’Este, and enlarged and 
strengthened by Hercules II , it became the ducal residence on 
the incorporation of Ferrara wnth the States of the Church (1598) 
Francis I (1629-1658) erected the citadel and commenced the 
palace, which was largely embellished by Francis II Rinaldo 
(d 1737) was twue driven from his city by French invasion 
To Francis 111 (1698-1780) the city was indebted for many of 
Its public buildings Hercules III (1727-1803) saw his states 
transformed by the French into the Cispadine Republic, and, 
having refuseu the principality of Brcisgau and Ortenau, offered 
him in compensation by the Treaty of Campo Formio, died an 
exile at Treviso His only daughter, Maria Beatrice, married 
Ferdinand of Austria (son of Maria Iberesa), and in 1814 their 
eldest son, ilrancis, received back the Sia/i E^temi His rule 
was subservient to Austria, reactionary and despotic On the 
outbreak of the French Resolution of 1830, Francis IV seemed 
for a time disposed to encourage the corresponding movement 
in Modena, but no sooner had the Austrian army put an end 
to the insurrection in Central Italy than he returned to his 
previous policy Francis Ferdinand V , who succeeded in 1846, 
followed in the mam his father’s example Obliged to leave 
the city m 1848, he was restored by the Austrians in 1849, ten 
years later, on the 20th of August 1859, the representatives of 
Modena declared their territory part of the kingdom of Italy, 
and their decision was confirmed by the plebiscite of i860 

See Vednaiii, Siorta dt Modena Tirabosclu, Mem slortche 

modenest (1793) beharfenberg, Ge^ch det, Herzogih Modena (1859) 
Oreste Kaggi, Modena descrtfta (i860), Baraldi, Storta dt Modena 
Valdnghi, L)tz SforicOy S'C , delle contrade dt Modena (1798-1880) 
Crcspcllani, Guida dt Modona (1879), Gavedoni, Dtohtaraztone degli 
aniict martm Modenest (1828) 

MODERATOR (ircrni Lat moderate, to impose a modus, limit), 
a judge or umpire, one who acts the part of mediator, and so 
a term used of the person clhosen to be president of a meeting 
(as m America, of a town meeting) In academic use, the word 
was formerly applied to the public officer who presided over tlie 
exercises, &c , prescribed for candidates for degrees in the univer- 
sity schools, it IS now used at Cambridge of one or two officers 
who are appointed each year to preside over the examination for 
the mathematical tripos, at Oxford of an examiner in the first 
public examination, known is moderations,” and at Dublin 
^ a candidate for honours in the examination for degree of 
j[||rhf]F- of Arts In the Presbyterian churches the name is 
to the minister elected to preside over ecclesiastical 
i?ieetings or assemblies, as the synod, presbytery or general 

' Some authorities (of whom Tlraboschi was the first) attribute 
its desertion entirely to a succession of inundations, denjang that it 
was even amoag the cities destroyed by Attila 


assembly (see Presbyterianism) The name was histoncally 
given to a party of people who joined together to oppose the 

Regulators,” another party who professed to administer jus- 
tice in the Corolinas (1767-1771) lechnicajly, the word is also 
used of a partitular form of lamp, m whuh the flow of oil 
from the reservoir to the burner is regulated by a mechanical 
arrangement to which the name 13 applied 

MODERATUS OF GAD£S> a Greek philosopher of the Neo- 
pythagorcan school, contemporaiy with Apollonius of Tyana 
He wrote a great work on the doctrines of the Pythagoreans, 
and tried to show that the su< cessors of Pythagoras had made no 
additions to the views of their founder, but had merely borrowed 
and altered the phraseology He has been given a fictitious 
importance by recent commentators, who hive regarded him 
as the forerunner of the Alexandrian School of philosophy 
/eller has shown that the authority on whuh this view is based 
IS entirely unsound Model aiiis is thus left as an unimportant 
though interesting representative of a type of thought which 
had almost disappeared since the 5th century b c 

Stobaeus, p 3, prescrvcb a fragment of his wulmgs 

MODESTINUS, HERENNIUS, a celebrated Roman jurist, who 
flourished about 250 bc He appears to have been a native 
of one of the Greek -speak mg provinces, probably Dalmatia, 
and was a pupil of Ulpian In Valentiman's T aw of Ct(a(tons 
he IS classed with Papinian, Paulus, Gaius and Ulpian He is 
mentioned in a rescript of Gordian m the ye^ir 240 B c m 
connexion with a responsum w hich he gave to the party to whom 
the rescript was addressed No fewer than 345 passages m 
the Digest are taken from his wntmgs 

MODIGA, a town of Sicily, in the province of Syracuse, 57 m 
WSW of Syracuse by rail and 33 m direct Pop (1901), 
48,962 It lies on a hill between two valleys, the hill, crowned 
by the church of S Giorgio, reconstructed in the 17th century, 
was the site of the Sicel town of Motyc a, while the modern part 
of the town extends along the river Mauro, an inundation of 
which did much damage m September 1902 Remains of mega- 
lithic buildings, apparently, however, houses of the Byzantine 
period, are described in Noltzie degh Scavi, 1896, 242 seq Six 
miles to the south-east is the valley known as the Cava dTspica, 
with hundreds of grottoes cut in its rocky sides, of these only a 
few are Sk el tombs, the majority being catacombs or open 
tombs of the early Christian and Byzantine periods, or even 
cave-dwellings of the 1 liter age 

S(c P Orsi in Notizte degh Stavt (1905), 431 

MODILLION (a French word, probably from I at modulus, 
a measure of proportion), a term in architecture for the enriched 
block or horizontal bracket generally found under the c 01 nice and 
above the bedmould of the C orinthian entablature It is probably 
so called because of its arrangement in regulated distances 

MODJESKA, HELENA (1844-1909), Polish actress, was born 
at Cracow on the 12th of October 1844 Her father, Michael 
Opido, was a musician, and her tastes soon declared themselves 
strongly m favour of a dramatic career, but it was not until after 
her marriage in i86i that she first attempted to act, and then it 
was witli a company of strolling players Her husband (whose 
name, Modrzejewski, she simplified for stage purposes) died in 
1865 In 1868 she married Count Bozen ta Chlapowski, a Polish 
politician and critic, and almost immediately afterwards received 
an mvitation to act at Warsaw There she remained for seven 
or eight years, and won a high position in her art Her chief 
tragic roles were Ophelia, Juliet, Desdemona, Queen Anne in 
Richard 111 , Louisa Miller, Mane Stuart, S( biller’s Princess 
Eboh, Marion Delorme, Victor Hugo’s Tisb6 and Slowacki’s 
Mazeppa In comedy her favourite roles were Beatrice in 
Much Ado About Nothing, and Donna Diana m the Polish trans- 
lation of an old Spanish play 0! that name Madame Modjeska 
was also the Polish interpretress of the most prominent plays of 
Legouv^, Dumas (father and son), Augier, Alfred de Musset, 
Octave Feuillet and Sardou In 1876 she went with her husband 
to California, where they settled on a ranch. This new career, 
however, proved a failure, and Madame Modjeska returned to 
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the Stage She appeared m San Francisco in 1877, m an English 
version of Adrtenne Lecouvreur^ and, m spite of her imperfect 
command of the language, achieved a remarkable success She 
continued to act principally in America, but was also seen from 
time to time m I^ndon and elsewhere in the United Kingdom, 
her repertory including several Shakespearian roles and a variety 
of emotional parts in modern drama She died on the 9th of 
April 1909 at her home near Los Angeles, California 

Soe Mabel Collins, The ^tofy of Helena Modjeska (London, i88t) 

MODLING, an old town of Austria, in Lower Austria, ro m S 
of Vienna by rail Pop (1900), 15,304 It is situated at the 
entrance of the Bruhl valley and is a popuhr summer resort 
possessing iron and sulphur baths It possesses a Gothic church, 
with a crypt dating from the 15th centurv, and a still older 
Romanesque burial chapel It has a considerable iron and 
metal industry, including railway material, and there arc 
manufactures of shoes, varnish, &c j 

MODOC {t e ^^southerners’’), a tribe of North American ' 
Indians of the Lutuamian stork, who formerly lived around Lower , 
Klamath Lake, south-western Oregon Ihev were always an I 
aggressive people, and constantly at war with their neighbours ' 
They are known mainly from their stubborn resistance to the 
United Stites government in 1872 and 1873 This is called 
the Modoc War, and was caused by an attempt to place them 
on a reservation After some preliminary fighting the Modoc s 
retreated to the Lava Beds,” a basaltic region, seamed and 
crevassed, and rich m caves Here they made a stand for several 
months During the war two members of a peace commission j 
were treacherously massacred by them while under a flag of 1 
tru( e On their final submission the leaders were hanged and I 
part of the tribe was removed to Indian Territory (now 
Oklahoma) and the others were sent back to a reservation on , 
the Klamath 

MODULE (Lat modulus, a measure), in arehitec tiire, the semi- 
diameter of the column at its base, the term was first set forth 
by Vitruvius (iv 3), and was generally employed by the archi- 
tects of the Italian revival to cJetermine the relative proportions 
of the various parts of a columnar ordinance The module was 
divided by the revivalists into thirty parts, (ailed minutes, 
allowing of much greater accuracy than was thought necessary 
by Vitruvius, whose subdivision was usually six parts The 
tendency now is to adopt the whole diameter instead of the 
semi-diameter when determining the height of the column 01 
entablature or any of their subdivisions The term module is 
also applied in hydraulics (qv) to a contrivance for regulating 
the supply of water from an irrigation channel 

MOERIS, AELIUS, Greek grammarian, sur named Attiasia 

the Atticist ”), probably flourished in the 2nd century a d 
He was the author of an extant (more or less alphabetical) list 
of Attic forms and expressions (’Arrixal accompanied 

by the HellcnistK parallels of his own time, the differences of 
gender, accent and meaning being clearly and succinctly pointed 
out 

Editions by J Hudson (1711) J Pierson (1759) » A Koch (1830) 

I Bekker (1833) with Harpocration 

MOERIS, LAKE OF, the lake which formerly filled the deep 
depression of the Fayum to the Nile level, now shrunken and 
i3unk more than 200 ft to the shallow Birkct el Kerun In remote 
prehistoric times the Fayum depression was probably dry, but 
with the gradual rise of the river-bed the high Nile reached a 
level at whuh it could enter through the natural or artificial 
channel now known as the Bahr Yusuf The borders of the lake 
were 0(,cupied by a neolithic people, and the town of Crocodilo- 
polis grew up very early on the eastern slope south of the channel, 
where the higher ground formed a ridge in the lake The rise 
continuing (at the rate of about 4 in to the century) the waters 
threatened to flood the town, consequently under the Xllth 
Dynasty great embankments were made to save the settled land 
from encroachment The line of the embankment is still trace- 
able m places and marked by monuments of the Xllth Dynasty 
kmgs, an obelisk of Senwosn I at Fbgig, and colossi of 
Amenemhe III at Biahmu The latter ornamented the quay 
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of the port of Cnvodilopolis, and proiectcd into the lake on high 
bases As the Nile fell the broad expanse of the lake lowered, 
and the water pouring bark through the channel w as of ^ alue for 
summer irrigation, the inflow and outflow were regulated by 
sluK es, and the capture of fish here and in the lake was enormous 
The channel which was of such importance was ( ailed the Great 
Channel,” Mewer, in Greek Aloeris Ihe natn c name of the lake 
was Shci, “ the lake ” later Pu'im, “ the sea ” (whence Fayum), 
Teshei, ” the land of the lake,” was the early name of the region 
At Its capital ( rocodilopolis and elsewhere the crocodile god 
Sobk (Suchus) w is worshipped Senwosn II (ff the Xllth 
Dynasty built his pvramid at Illahun \t the outer end of the 
channel, Amenemhe III built his near the inner end at Hawara, 
and the vast labyrinth attached to it was probibly his funerary 
temple I his king was afterwards worshipped in more than 
one lo( alltv about the lake under the name Marres (his praeno- 
men Nemare) or Peremarres, le Pharaoh Marres Ihe mud 
poured m at high Nile made ruh deposits on the eastern slope, 
in the reign of Philadelplius large redamations of land were 
made, veterans from the Syrian War were settled in the ” I ikc ’ 
(Atfivrj)y and the latter quickly became a populous and \ery 
fertile province Strabo’s account of the Lake of Moeris must 
be copied from earlier writers, for in his day the outflow had 
been stopped probably for two centuries, and the old bed of the 
lake was dotted with flourishing villages to a great depth below 
the level of the Nile Large numbers of papyri of the Ptolemaic 
and Roman periods have been found in and about the Fayum, 
which continued to flourish through the first two centuries of the 
Roman rule 

S<?e WMF Pctric, Hawara Biahmu and in^inoe (1 onUon, j8bo) 
R H Brown, The Fay Am and Lake Moens (London, 1B92), B P 
(yrenfcll, A S Hunt and D G Hogarth, I avum Towm and thetr 
Papyn (Londc^n, 1900), H J C Bcadmll, The J opo^aphy and 
Geology of the J avum Province of Cgypt (Cairo, 1905) (F Ll'Xi ) 

MOESIA (Gr Mima and Mun-ta 17 IvY vpiMirri^ to distinguish it 
from M>sia m Asia), m ancient geography, a district inhabited 
b> a Ihracian people, bounded on the S by the mountain ranges 
of Haemus and Scardus (Seordus, bcodrus), on the W by the 
Dnnus, on the N by the Danube, and on the h by the Euxine 
It thus corresponded m the mam to the modern Servia and Bul- 
garia In 75 B e , ( Scribonius Curio, proeonsul of Macedonia, 
penetrated as far as the Danube, and gained a victory over the 
inhabitants, who were finally subdued by M lacinius Crassus^ 
grandson of the triumvir and also proconsul of Macedonia, 
during the reign of Augustus r 29 B c (sec Mommsen, 
Province^i uf the Roman Empire, Eng trans , 1 12-14) The 
country, however, was not organized as a province until the last 
years of the reign, in a D b mention is made of its governor, 
Caeeina Severus (Dio Cassius Iv 29) The statement of Appian 
{lUyrica, 30) that it did not become a Roman province until the 
time of Tiberius, is therefore incorrect Originally one province, 
under an imperial con^lar legate (who probably also had control 
of Achaea and Macedonia), it was divided by Domitian into 
Upper {superior) and Lower {inferior, also called Rtpa Thracta) 
Moesia, the western and eastern portions respectively, divided 
from each other .by the river Cebrus (Ciabrus, mod Cibritza or 
Zibru) Some, however, place the boundary further west Each 
was governed by an imperial consular legate and a proc urator 
As a frontier province, Moesia was strengthened by stations 
and fortresses erected along the southern bank of the Danube 
and a wall was built from Axiopohs to Tomi as a protection 
against Scythian and Sarmatian inroads After the abandon- 
I meat of Dacia {qv) to the barbarians by Aurelian (270-27^;) 

and the transferenc e of its inhabitants to the south of the Danube 
! the central portion of Moesia took the name of Dacia Aureliani 
(again divided into Dacia npensts and interior) The district 
caljed Dardania (m Upper Moesia), inhabited by the Illyrian 
Dardani, was formed into a special province by Diocletian with 
capital Naissus (Nissa or Nish), the birthplace of Constantine 
' the Great The Goths, who had already invaded Moesia in 
250, hard pressed by the Huns, again crossed the Danube during 
the reign of VaJens (376), and with his permission settled in 
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Moesm But quarrels soon took place, and the Ooths under I verse, long and short, that is the number included in the recen- 


Fntigcrn defeated Valens in a great battle near Adrianople 
(378) These Goths are known as Moeso-Goths, for whom 
Ulfilas made the Gothic translation of the Bible In the 7th 
century Slave and Bulgarians entered the country and founded 
the modem kingdoms of Servia and Bulgaria The chief towns 
of Upper Moesia were bingidunum (Belgrade), Viminacium 
(sometimes called municipium Aehum, Kostolatz), Bononia 
(Widdin), Ratiaria (Artcher), of Lower Moesia Oescus (colonia 
Ulpia, Gigen), Novae (near Sistova, the chief seat of Theodoric), 
Nicopohs ad Istrum ^Nikup), really on the latrus or Yantra, 
OdcssLis (Varna), Fomi (Kustendje), to which the poet Ovid was 
banished The last two weie Greek towns, which, with Istros, 
Mesambria and Apollonia, formed a pentapolis 

Sec Orosius v 23, 20, Livy, Lptt 92, 134, 135 Dio Cassius li 
25-27, h a Rosier, Rowan ? ^tudien (Lcip/ig, 1871) 1 Momm 

sen, Corpus msenphonum latinamm, 111 141, 2O3 J Maiquardt, 
J^omtsche Staatwerwaltung (1881), i 301 H KK|^)crt, Lchrbuch der 
alien Geographie (1878), §§298 299 article in Smiths Diritonary 
of Greek and Roman Geography (J H F ) 

MOPADDALIYAT, stru tly Mufaddai r\ Xt, an anthology of 
ancient Arabic poems, which derives its name from al-Mufaddal, 
son of Muhammad son of Ya*l 5 ., a member of the tribe of Dabba, 
who compiled it some time between a d 762 and 784 in the 
latter of which years he died Al-Mufaddal was a contempo- 
rar) of Hammad ar-Rawi)a and Khalaf al-Ahmar, the famous 
collectors of ancient Arab poetr> and tradition, and was some- 
what the junior of Abu ‘Amr ihn al-*Ala, the first scholar who 
systematically set himself to preserve the poetic literature of 
the Arabs He died al^out fifty years before Abu *Uhaida and 
al-Asmal, to whose labours posterity is largely indebted for the 
arrangement, elucidation and iriticism of ancient Arabian verse, 
xind his anthology was put together between fifty and sixty years 
befofe the compilation by Abu fammam of the Hamdsa {qv) 

Al-Mufaddal was a careful and tiustworthy collector both 
of texts and traditions, and is praised bv all authorities on 
Arabian history and literature as in this respect greatly the 
superior of Hammad and Khalaf, who are accused (especially 
the latter) of uns( rupulous fabrication of poems in the style of the 
ancients He was a native of Kufa, the noi thernmost of the two 
great military (olonies founded in 638 by the caliph *Omar for 
the control of the wide Me sopotamian plain In Kufa and Basra 
were gathered representatives of all the Arabian tribes who 
formed the fighting force of the Islamic Umpire, and from these 
al-Mufaddal was able to c ollect and record the compositions of 
the poets who had celebratf^ci the fortunes and exploits of their 
forefathers He, no doubt, like al-Asma'i and Abu TJbaida, also 
himself visited the areas occupied by the tribe s for their camping 
grounds in the neighbouring desert, and adjacent to Kufa was 
al-Hira, the ancient capital of the Lakhmid kings, wUosc court 
was the most celebrated centre in pre-Islamic Arabia, where, 
in the century before the preai lung of the Prophet, poets from 
the whole of the northern half of the peninsula wTrt wont to 
assemble I here is indeed a tradition that a written collection 
(dlwdn) existed in the family of an-Nu*man, the last Lakhmid 
king, containing a number of poems b\ the Ftihill, or most 
emment poets of the pagan time, and espec lally by those who 
had praised the princes of the house, and that this collection 
passed into the possession of the Omayyad caliphs of the house 
of Marwan, to this, if the tradition is to be believed, al-Mufaddal 
probably had access 

The date of al-Muf uldal’s birth is unknown, but he lived for 
many years under the caliphs of the Omayyad line until their 
overthrow by the 'Abbasids in 749 In 7612 he took part in the 
rising led by Ibrahim ibn 'Abdallah ibn al-Hasan, the *Ahd, 
callecl “The Pure Soul,^ igainst the caliph al-Mansur, and 
after the defeat and de^th of Ibrahim was cast into prison Al- 
Mansur, however, pardoned him on the intercession of his fellow- 
tribesman Musayyab ibn Zuhair of Dabba, and appointed him 
the instructor in literature of his son, afterwards the caliph 
al-Mahdl It was for this prince that, at al-Mansur s instigation, 
al-Mufaddal compiled the Mufaddaltydl 

Ihe collection, in its present form, contains 126 pieces of 


Sion of al-Anb^I, who had the text from Abu Tknma of Dabba 
who read it with Ibn al-A r^bl, the stepson and inheritor of the 
tradition of al-Mufaddal We know from the Inhnst of Muham- 
mad an-NadIm (ad 988) that in his time 128 pieces were 
counted in the book, and this number agrees with that contained 
m the Vienna MS , which gives an additional poem, besides those 
annotated by al-Anbari, to al-Muraqqish the Llder, and adds 
at the end a poem by al-IIarith ibn Hilliza The hthrisi states 
(p 68) that some scholars included more and others fewer poems, 
while the order of the poems in the several recensions differed, 
but the correct text, the author savs, is that handed down 
through Ibn al-AVabI It is noticeable that this traditional text, 
and the accompanying scholia, as represented by al-Anbari’s 
recension, are wholly due to the scholars of Kiifa, to which 
place al-Mufaddal himself belonged The rival school of Basra, 
on the other hand, has given currency to a story that the original 
collection made by al-Mufacldalinc luded a much smaller number of 
poems The Berlin MS of al-Marzuqi’s commentary states that 
the number was thirty, but a better reading of the passage, 
found elsewhere,^ mentions eighty , and that al-Asma*I and his 
school added to this nucleus poems which increased the numbei 
to a hundred and twenty It is curious that this tradition is 
ascribed by al-Marzuql and his teacher Abu ‘All al-Fansi to Abu 
Tknma of Dabba, who is repiesented by al-Anbari as the trans- 
mitter of the correct text from Ibn al-ArabI There is no 
mention of it m al-AnbM’s work, and it is in itself somewhat 
improbable, as in al-AsmaTs time the schools of Kufa and Basia 
were in sharp opposition one to the other, and Ibn al-AiabI in 
particular was in the habit of censuring al-Asma Ts interpretations 
of the ancient poems It is scarcely likely that he would ha\e 
acc epted his rival’s additions to the work of his step-father and 
have handed them on to Abu ‘Ikrima with his annotations 

The collection is one of the highest importance as a recoid 
of the thought and poetic art of Arabia during the time imme- 
diately preceding the appearance of the Prophet Not moie 
than five 01 six of the 126 poems appear to have been composed 
by poets who had been born m Islam The great majorit\ 
of the authors belonged to the davs of “ the Ignorance, ’ and 
though a certain number (^g Mutammim ibn Nuwaira, Rabia 
ibn MaqrCim, ‘Abda ibn at-labib and Abu Dhu’aib), boin 
in paganism, accepted Islam, their work bears few marks 
of the new faith The ancient virtues — hosjiitahty to the 
guest and the poor, profuse expenditure of wealth, valour in 
battle, faithfulness to the cause of the tribe — are the themes 
of praise, wine and the game of maistr, forbidden bv Islam 
are celebrated by poets who professed themselves converts, 
and if there is no mention of the old idolatrv, there is also 
little spirituality m the outlook on life The 126 pieces are 
distributed between 68 poets, and the work repiesents a 
gathering from the compositions of those who were called 
aUMuqtllun, “ authors of whom little has survived,” m contrast 
to the famous poets whose works had been collected into dmdns 
At the same time many of them are extremelv celebrated, and 
among the pieces selected by al-Mufaddal several rcai h a very high 
level of excellence Such are the two long poems of ‘Alqama 
ibn ‘Abada (Nos 119 and 120), the three odes bv Mutammim 
ihn Nuwaira (Nos 9, 67, 68), the splendid poem of Salama ibn 
Jandal (No 22), the beautiful nasib of ash-ShanfarS (No 20), 
and the death-^ong of ‘Abd-YaghUth (No 30) One of the most 
admirable and famous is the last of the series (No 126), the long 
elegy bv Abfi Dhu'aib of Hudhail on the cleath of his sons, 
almost every verse of this poem is cited in illustration of some 
phrase or meaning of a word in the national lexicons Only 
one of the poets of the (see Mo‘ai LAKAT),al-Harith, son 

of Hilhza, IS represented in the cc^lection Of others (such as 
Bishr ibn Abl Khazim, al-Hfidira, ‘Amir ibn at-Tufail, ‘Alqamah 
ibn 'Abadah, al-Muthaqqib, Taabbata Sharra and Abu Dhu aib) 
dmdns or bodies of collected poems exist, but it is doubtful 
how far these had been brought together when al-Mufaddal made 

^ In the dhaxl or supplement to the Amdti of al-QAli (Edn 
Cairo 1324 H , p 131) 
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hib compilation An interesting feature of the work is the treat- 
ment m It of the two poets of Bakr ibn Wa il, uncle and nephew, 
called al-Muraqqish, who are perhaps the most ancient in the 
collection The elder Muraqqish was the great-uncle of Tarafa 
of Bakr, the author of the MiiallaqOy and took part in the long 
v\ arfare between the sister tribes of Bakr and faghlib, (ailed the 
war of Basils, which began about the end of the 5th century a d 
AI'M ufaddal has included ten pieces (Nos 45-54) by him in the 
collection, which are chiefly interesting from an antiquarian 
point of view One, m particular (No 54), presents a very 
archaic appearance It is probable that the compiler set down 
all he c ould gather of this ancient author, and that his interest 
in him was chiefly due to his antiquity Of the younger Muraq- 
qish, uncle of Tarafa, there are five pieces (Nos 55-^9) 
only other authors of whom more than three poems are cited 
are Bishr ibn Abl Khc^zim of Asad (Nos gh 99) and RabT a ibn 
M iqriim of Dabba (Nos 39, 43 and 113) 

1 h( Mujaddaliydt differs from the Hamdsa in being a ( ollec tion 
of (omplete odes {(jahidas)^ while the latter is an anthology of 
brilliant passages specially selected for their interest or effec tive- 
ness, all that is prosan c^r less striking be mg pruned away It is 
of course not the cast that all the poems of al-MufacldaTs 
collectum are ( omplete Mmy are mere fragments, and even 
m the longest there ai e often lacunae y but the c ompiler evidently 
set down all that be (oulci colled of a poem from the memory 
of the }dwl^y and did not, like \bu lammam, choose only the 
liest portions We are thus presented with a view of the liter i- 
tiire of the age whu h is miu h more c haractenstic and tomprehen- 
si\e than that given b\ the brilliant poet to whom we owt the 
Hamdsa, and enables us lo form a better judgment on the 
general level of poetic achievement 

I he Mxifaddnhydt is not wUl represented by MSS m tlu libiancs 
01 the West Ihcrc is an imperfect copy ol the recension of al 
Marzuep (dieel 1030), with his commciitar> , m the Berlin collection \ 
very ancient fragment (elated 1080) ol al \nbarTs leccnsion, ce>atain 
mg five poems in whole or part, is m the Ke)>al Library at Leipzig 
In the British Museum theic is i copy niaele about a century ago 
for C J Rich at Bagdael ol a MS with brief glosses and at Vie nna 
there is i modern copy ot a Mb of which the original is at Constan 
tmopk, the glosses in which are taken fiom al \nbari, though the 
lutlioi h id access also to al Mar/fiqi In the mosque libraries at 
( onstantineiplc fhcic aie it least five MSS and at C iiro there is a 
modern ee>py of one of these, containing the whole of d- \nbari s 
commentary In America there are at Y ile Lfniversit> a modern 
copy of the same recension, tikcn from the same original as the 
Cairo copy, and a MS of Persian origin daLd 1O57, presenting a 
t(xt identical with the Vienna codex Quite recently a very in 
tcrcstmg MS , probably of the 6th century of the He gin, but not 
dated, has come to light It purports to be the second jiirt of i 
combination of two anthologies, the ^lufaddciliy at of al-Mufadd il and 
the A^ma lyut of al Asma 1, but contains many more poems than arc 
m either of these colkclioiis is found elscwheu Ihe commentary 
appears to bo cchctic, drawn partly (perhaps chiefly) from Ibn 
as Sikkit (died 858), uid partly from Abu Jafar Ahm id ibn Ubaid 
ibn Nasih one of al AnblrTs sources and a pupil of Ibii al Arabi 
ind the comjnlation stems to be older in date than al-Anbari, since its 
glosses are often quoted by him without any name being mentioned 
Ihis MS (which is the property of Mr F Krenkow of Jxiccsler) 
appears to rt])rcsent one ot the leet nsions mentioned by Muliammael 
an Nadim in the I ihrist (p 08), to which rckienee has been nude 
ibeive 

In 1885 Professor Hemneli Thorbecke begin an edition of the text 
based on the Berlin codex, but only the first fasciculus, containing 
lorty two poems h id appeal e d when his work was cut short by death 
In 1801 the first \oliimc of an edition of the text, with a short 
commentary taken from al Anban, was printed at Con'itantinople 
Tn 1906 an edition of the whole text, with short glosses taken from 
d Anb5ri s commentary, was published at Cairo by Abu Bakr b 
Omar J^aghislani al Madam, thi follows generdll> the Cairo codex 
above mentioned, but h is profited by the scholarship of Professor 
rhorbccke s edition of the first half of the work \ complete 
edition of al- AnblrTs text and commentary, with a translation of 
the poems, undertaken by Sir C J Lyall (see J R 1 b , April 1904) 
was m the press in 1910 J M 

MOFETTA (Ital from Lat mephtUSy a pestilential exhalation), 
a name applied to a volcanic discharge consisting chiefly of carbon 
dioxide, often associated with other vapours, representing the 
final phase of volcanic activity The word is used frecjuently 
jn the plural as mofette, or, following the Trench, mofettes The 
volcanic vents yielding the emanations are themselves called 
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mofette They are not uncommon in Auvergne and m the 
Elf el, notably on the shore of the Laathi^r Sec, whilst other 
examples are furnished by the Grotta del Cane, near Puzzuoli, 
the Valley of Death in Java, and the Death Gulch in the 
Yellowstone Park 

MOFFAT, ROBERT (1795-^883), Scottish C ongicgationalist 
missionary to Africa, was l3oin at Ormiston, Haddingtonshire, 
on the 2ibt of December 1793, of humble parentage lie began 
as a gardener, but in 1814, when employed at High Leigh in 
Cheshire, offered himself lo the London Missionary Society, 
and in 1816 was sent out to South \frua After spending 
a year in Namaqua Land, with the chief Afrikander, whom 
he converted, Moffat returned to Cape I own in 1819 and 
married Mary Smith (17195-1870), the daughter of a former 
employer, a remarkable woman mil most helpful wife In 1820 
Moffat and his wife left the (ape and proceeded to (jriqua 
I own, and ultimately settled at Kuriiman, among the Bcchuana 
tribes living to the west of the Vaal river Here he worked as a 
missionarv till 1870, whdi he reluctantly returned finally to his 
native land He made frequent journeys into the neighbouring 
regions as iar north as the MaUbele country Ihe results ot 
these journeys he lominunu iled to the Royal Geographical 
Society {Journal x\v wxvin and Proctedtng^ 11), and when 
in England on furlough (1839-1843) he pulflished his well known 
Missionary Labours and Siencs in South Ifrica (1842) He 
translated the whole of the Bible and The Pilgrim's Progress 
into Sechwana Moffat was builder, 4 irpenter, smith, gardener, 
farmer, all in one, and by precept and example he succeeded in 
turning a horde of blooclthirsty’^ savages into a people appre- 
( lating and ( ultivating the irts and habits of eivili/ed life, with 
a written language of their own ’ He met with imredible dis- 
couragement and dangers it first, whicli he overcame by his 
strong faith, determination and genial humour It was largely 
due to him that David Livingstone, his son-indaw, took up his 
subseejuent work On his return to Tngland he received a 
testimonial of ;fSooo He died at J tigh ncai lunbridge Wells, 
on the 9th of August 1883 

See Ltve’i of Rohcit (17 d Marv Moffat bv ) ^ Mo11il(i88^) and 
e S yXorviL., Die "stars of the J M s (iSoq 

MOFFAT, a buigli of baiony, md police burgh, of Uppci 
Annundale, Dumfric'Jshire, Scotland Pop (1901), 2133 H 
IS situaUxJ 21m N N L of Dumlries by road and 03 m distant 
by the ( alcdonian railway, from both Edinburgh and Glasgow 
It is the terminus of a brmch line from Bealtock, 2 m distant 
It has been famous for its sulphur and saline waters since the 
middle of the iSth century, and also enjoys great vogue as a 
holiday resort 1 he hills in the loc ahty range from the adjacent 
Cxdllow^ Hill (832 ft ) to Ilartfell (2651 ft ), about 5 m north 
there is abundance of lieautiful and v iried sc enery on the Annan, 
the Evan, the Birnock incl the Moffit Ihc spa, a mile lo the 
north of the town, was accjuired by the burgh comnnssioncrs 
in 1898, and there arc also spas al Harlfell (3] m north) and 
(xarpel (2 m south-west) DnmcrKlf House, 2 in south-west, 
IS the scat of 1 ord Rollo 

MOGADOR (Es-Sueira), the most southern seaport on the 
Atlantic coast of Morocco, in 31'^ So N , t;"" 20 \\ , the capital 
of the province of Ikiha Pop (1908) iIkuh 20,000, of whom 
nearly a half are said to be Jews and about 100 Europeans J he 
town stands from 10 to 20 ft aluAc high w iter on a projecting 
ridge of calc aieous sandstone i a certain states of wind and scA 
It IS turned almost into an island and i sca-wall protects the 
road to Safli On the land side stretch miles of sand-dunes 
studded with broom, and beyond the argan forests, distinctive 
of southern Morocco Approached from this side the city burst s 
on the view like a minigc between sky and sea, and this perhaps 
entitles it to its name -Es-Sueira — “ the picture ’ It is the 
best planned and c leanest town in the empire, and this combined 
with the dimate, which is very equable, makes it a health resort, 
especially for consumptive patients The mean temperature of 
the hottest month is 71® 06, and of the coldest month 58'' 69 
The rainfall varus between 13 and 20 in annually The watei 
supply is carried by an ovti ground conduit from a spring near 
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Didbat The prosperity of Mogador is due to its commerce 
I he harbour is well sheltered from all winds except the south- 
west, but escape is difficult with the wind from that quarter, 
as the channel between the town and Mogador Island is narrow 
and hazardous It is the best-built port of the sultanate and 
is generally second in point of trade, which is earned on mainly 
with Marseilles, London, Gibraltar and the Canaries, the prim 1- 
pal exports being almonds, goat-skins, gums and olive-oil, and 
the principal imports cotton goods, sugar and tea 1 he exports 
were valued at £407,000 in 1900 and at £364,000 in 1906 fhe 
imports were worth £246,000 in 1900 and £368,000 in 1906 
Shipping, 1900, 132,000 tons, 1906, 140,000 tons 

A place called Mogador is marked m the 1331 Portulan of the 
laurentian library, and the map in Hondius s Atla^ minor 
shows the island of Mogador, I Domegador , but the origin of 
the present town is much more recent Mogador was founded 
by Mahommed XVII (bin Abd Allah) in 1760, and completed 
m 1770 The Portuguese called it after the shrine of Sidi 
Megciul, which lies towards the south half-way to the village of 
Diabat, and forms a striking landmark for seamen In 1844 
the c itadel was bombarded by the French 

See A H Dye, ' I es PorU du Maroc m Bull Sor Geog Comm 
Pavj'^ (1908), XXX 31 1 sqq , and British Consular upoits 

MOGILA, PETER {c 1596-1647), metrc^politan of Kiev from 
1632, belonged to a noble Wallachian family He studied for 
some time at the university of Pans, and first became a monk m 
1625 He was the author of 1 Catechism (Kiev, 1645) other 
minor works, but is principally celebrated for the Orthodox 
Confession, drawn up at his instance bv the Abbot Kosslowski of 
Kiev, approved at a prov me lal synod m 1640, and ac cepted by 
the patriarchs of Constantinople, Jerusilem, Alexandria and 
Antioch in 1642-1643, ind by the svnod of Jerusalem in 1672 
(Slc Orthodox E\bTh rv Church ) 

Ihcu lie numerous editions of the Lonfession m Russian it lias 
bten editid m Gictk and Latin by Pinagiotcs (Amsterdun, 1662), 
b\ Hofmann (Ltip/ig, 1095), and by Kimmcl (Jena 184^), and there 
lb a (icrm in translation by Frisch (Frankfort, 172;) 

MOGILEV, a government of w^estern Russia, situated on the 
upper Dnieper, between the governments of Vitebsk and 
Smolensk on the north and cast, and Chernigov and Minsk on 
the south and vsest In the north it is occupied by the water- 
shed which separates the basins of the Dvini and the Dnieper, 
an undulating tract 650 to 900 ft above sea-level, and covered 
neirh e\cr> where with forests This watershed slopes gently 
to the sc:)uth, to the valley of the Dnieper, which entcis the 
government from the north-cast and flows due south The 
southern part of the government is flat and has muc h in common 
with the Polyesie of the government of Minsk, it is, however, 
more habitable, the marshes being less extensive Mogilev is 
h alt up of Devonian deposits in the noith, of Cretaceous in the 
eist and of lertiary elsewhere, but generally is covered with a 
thhk layer of Glacial and later alluvial deposits Interesting 
finds from the Stone Age, as well as lemains of the mammoth, 
hav e been made 

The soil lb mosih sind clay (brick-cla> and potter’ s-c lay are 
not uncommon), and peat-bogs, with a few patches of “ black 
earth ” I he climate is hirsh and wet, the average yearly tem- 
perature at the (lorki meteorological obseivatory being 40° 4 F 
(14^2 in Januar) and 63^ 8 in Julv), cold nights in summer 
are often the cause of bad crops The government had 947,625 
inhabitants in 1870 uid in 1897 of whom 861,533 

were women, and 146,732 lived in towns The estimated popu- 
lation in 1906 was 2,024,^00 The population is mostly White 
Russi in Agriculture is their chief occupation Out of the total 
arc i of 18,546 sq m 40 % is held m communal ownership by the 
peasints, 48 is owned by landlords possessing more than 270 
a res each, and 3J % bv small owners Most of the private 
owners belong to the nobility The principal crops are rye, 
oats, barley, buckwheat, potatoes, though wheat, beetroot, 
fl IX, hemp and tobacco are also grown Paper, spirits, wire and 
mils leather and tiles are the chief produc ts of the m mufactures 
T 1 V government is divided into eleven districts, of which the 
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chief towns with their populations in 1897 were Mogilev-on- 
Dnieper, or Mogilev Gubernskiy (47,591 ih tQoo), Chausy 
(5550), Cherikov (5250), Homel or Gomel (45,081 m 1900), 
Gorki (6730), Klimovichi (4706), Mstislavl (10,382 m 1900), 
Orsha (13,161), Rogachev (9103), Staryi Bykhov (6354), anci 
Syenno (4061) 

This government was inhabited in the 10th century by the 
Slav tribes of the Krivichi and Radimichi In the 14th century 
It became part of Lithuania, and afterwards of Poland Russia 
annexed it in 1772 

MOGILEV ON THE DNIEPER, a town of Russia, capital of 
the government of Mogilev Pop (1900), 47,591, two-thirds 
Jews It IS situated on a hilly site on both banks of the Dnieper, 
120 m by rail S W of Smolensk It is the see of an archbishop 
of the Orthodox Greek Church I he public buildings include 
the cathedral of the Orthodox Greek Church (founded by 
Catherine II of Russia and Joseph II of Austria m 1780), a 
Roman Catholic cathedral (built in 1693), an old castle, a 
museum, a church dating from 1620, and an old Tatar tower 
1 he princ ipal industries are tanneries The commerc e is mostly 
in the hands of Jews Corn, salt, sugar and fish arc brought 
from the south, whilst skins and manufactured wares, imported 
from Germany, are sent to the southern governments 

Mogilev is mentioned for the first time in the 14th century as a 
dependency of the Vitebsk, or of the Mstislavl princ ipahty At 
the beginning of the 15th century it became the personal property 
of the Polish kings But it was continually plundered — either 
by Rusiiians, who attacked it six times during the 16th c enturv, 
or by Cossacks, who plundered it three times In the lyth 
century its inhabitants, who belonged to the Orthodox Gieek 
Chuuh, suffered much from the persecutions of the United 
Greek Church In 1654 it surrendered to Russia, but in 1661 
the Russian garrison was massacred by the inhabitants In the 
iSth century the town was taken several times by Russians 
and by Swedes, and in 1708 Peter the Great ordered it to be 
dcstioycd In fire It was annexed to Russia in 1772 Near 
here the Tiench under Davout defeated the Russians under 
Bagration on the 23rd of July 1812 

xMOGlLEV ON THE DNIESTER, a town of Riissii, in the 
government of Podolia, on the left bank of the Dniester, 57 m 
ESE of Kamenets-Podeflsk Pop (1900), 25,141, nearly 
one-half Jews, the remainder are Little Russians, Poles, and a 
few Armenians The Little Russian inhabitants carry on agi 1- 
( ulture, gardening, wine-gruwing and mulberry culture I he 
Jews and Armenians are engaged in a busk trade with Odessa, 
to which they send com, wine, spirits and timber, floated down 
from Galicia, as well as with the interior, to which they send 
manufactured wares imported from Austria 

Mogilev, named in honour of the Moldavian hospodar Mohila, 
was founded by Count Potoeki about the end of the 16th century 
Owing to its situation on the highway from Moldavia to the 
Ukraine, at the passage across the Dnieper, it developed rapidly 
Tor more than 150 years its possession was disputed between the 
Cossai ks, the Poles and the Turks It remained in the hands of 
the Poles, and was annexed to Russia in 1795 

MOGUL, Moc^hai, or Mughal, the Arabic and Peisian 
form of the word Mongol, usually applied to the Mahommedan 
Empire in India, which was founded by Baber In consequence 
the name is applied to all foreign Mahommedans from the c oun- 
tnes on the west and north west of India, except the Pathans 
The Great Mogul is the name given to the Mogul emperors of Delhi 
by the Portuguese and subsequently by Europeans generally 

MOHACS, a market town of Hungary, in the county of 
Baranya, 115 m S of Budapest Pop (1900), 15,812 It is 
situated on the right bank of the Danube, and carries on a brisk 
trade m wine and the agricultural produc e of the neighbourhood 
Amongst its principal buildings are an old castle and the summer 
palace of the bishop of P6cs Mohacs is famous m the history 
of Hungary bv the two fateful battles which took place in the 
plain situated about 3 m south* west of the town, and marked 
the beginning and the dose of the Turkish dominion in Hungary 
In the first ( Aug 29, 1526) the Hungarian army under Louis II 
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was annihilated by the Ottoman forces led by Soliman the Mag- 
nificent In the second (Aug 12, 1687) the Austrians under 
Charles of Lorraine gained a decisive victory over the Turks, 
whose power was afterwards still further broken by Prince 
Eugene of Savoy 

MOHAIR, the hair of a variety of goat originally inhabiting 
the regions of Asiatu Turkey of which Angora is the centre, 
whence the animal is known as the Angora goat The Arabic 
muhayyar, from which the word came into English probably 
through the Ital moccamro or hr mocayart^ meant literally, 

choice ” or “ select,” and was applied to doth made of goats’ 
hair In the lyth century the w'ord, which before appears in 
such forms as mocayare or mahatre^ betame corrupted by con- 
nexion w^ith “ hair,” cf era) -fish ’ from eernnsse From the 
English “ mohair ” the French adapted mone, a watered silk 
fabric 

The typii al mohair fibre is 7 to 8 in long, very lustrous owing 
to Its physical structure (which although akin to wool is different 
in that the wool scales are indicated only instead of being fully 
developed, while the fibre is always solid), to of an 
inch m diameter, of a soft clastic handle, and usually of a clear 
white transparent colour The staples of which the fleece is 
formed should he uniform in length and clearly defined, naturally 
lending themselves to a good “ spin ”-*a difficult attainment in 
the case of mohair (see Wooli en and Worsted Manufactures) 
There are many varieties of mohair, from the first cjuahties as 
here defined to lower cjualities of a kempy, unsatisfac tor) 
character Thus in Constantinople, the chief centre of the 
Turkey mohair trade, a large variety of fleeces is recognized 
For example, from the Lake Van distru t a distinctly inferior kind 
known as Van ” mohair is obtained while other districts pro- 
duce varieties ranging from Van up to the t)pical quality 
described ihovc 

The animal from which mohair was originall) obtained was 
a finely bred Angora goat Owing to the demand for raw 
material cx( ceding the supply, from 1820 onwards there has been 
a great deal of c rossmg of the well bred Angora w ith the common 
kind of goat m fact it his been said that b) 1863 the original 
Angora had pruticall) disappciied The growing demand for 
mohair further resulted in attempts on a commercial s( ile to 
introduce the goat into South Africa — where it was crossed 
with the native goat -the United States Australia, and later 
still New Zeiland Perh ips the introduction of the Angori 
into Australia xnd New Zealand mav in part be due to its value 
as a sirub and bh(kberr) browser, these growths being the 
“ pests ” o( the two respective countries 

The manufacture of fabrics from mohair— as in the case of 
alpaca and cashmere — was in the first instance due to the genius 
of ^thc rearers of the goat It would, indeed, be interesting to 
know if the present dav mohair goods — often styled alpacas ” 
really had their origin in the earlier products of Asia Minor 
That fabrics of mohair were in use m England early in the i8th 
1 entur) is obvious from Pope’s allusion — 

‘ And, when she ‘>ccs Inr fiRiid in deep chspaii 
Obscivcs how much a chintz exceeds mnhair 

Raw mohair was first exported from Iurkc> to England about 
1820, and from that date onw^ards marked strides were made in 
its manufacture into useful )arns and fabrics England has 
alw lys had, and still maintains, supremacy in this manufacture 
Practically the whole of both the Turkish and Cape clips is at 
least converted into yarn in Yorkshire mills Quantities of 
these yarns are also woven into dress goods dust cloakings, 
pile fabrics, imitation furs, , in Yorkshire, but even greater 
quantities of mohair yarn are expc^irtcd to Russia, Germany, 
Austria, (S:r , to be converted into astrakans, ordinary braids, 
brush braids, <Nc In the first decade of the 20th century the 
mohair braicl trade received a blow from the introduction of 
aitificial silk 

The history of the introduction of the Angc^ra goat from Asia 
Minor into the other countries mentioned is as follows In 
1838 pure bred Angoras were introduced into Cape Colony — 
cashmeres having been previousl) tried and founcl unsatisfac- 


tory These pure-bred goats crossed with the common goat laid 
the basis of the Cape flocks. In 1856-1857 other importations ol 
pure-bred goats were made From 1868 to 1897 further impor 
tations were made, but these were not of the pure-bred goat and 
consequently were not so v^aluable It should here be noted 
that the Cape flock-owner clips twice — the summer clip yielding 
a staple which should be of not less than 7 in , and the winter clip 
a staple which should be of not ^*>8 than 3 m to 4 in Bradford 
from time to time has objected to the winter dip as being too 
short, but this dip seems to havx established itself and at IcasC* 
once during recent years has been as saleable as the summer 
dip The mtrodiution of Angoras into the United States took 
place m 1849 Other importations of goats from Asia Minor were 
made between 1857 and 1880, and interchanges of blood also 
took plaxe between the United States and (ape Colony. Be- 
tween 1856 and 1875 ‘’Uiue three hundred goats were introduced 
into Australia Othei importations from Cape Colon) and the 
United States have also been made from time to time, and it 
seems at least possible, if not probable, that Australia may yet 
find the Angora goat an important asset 


From the following statistics n Uting to mohair it \n ill Ikj realized 
th'it the mohur supply practically comes from two sources, viz 
Tin key in Asia and South Africa — 


Countvv 
Asia Minor 
South Africa 
United States 
Australia 


No of Goats ) uld of Hair 

3 J to 4 millions 1 1 to 1 2,000,000 lb 

4 millions 12 to 14,000,000 lb 

800 ocK) 1,600,000 Ih 

30,000 


ihc price pci lb of mohair has varied from 4s id in 1870 to i ^d 
or i4d m 1903, and it is interesting to note that the shipments from 
Turkey to England follow these price fluctuations in a most curious 
manner 

Of the consumers of English mohair yarns Russia takes from is 
to 25 %, and the continent of J nrope as a whole a v'ery large per 
centage of the total mohair yarn iiroduction ol Bradford 


MOHAVE (corrupted from hamok-ftabty “ thiee mountains” 
their native name, with reference to three peaks, which form a 
prominent feature of their countrv), a tribe of North American 
Indians of Yuman stock They have ahvavs lived along l)oth 
banks of the lower Colorado river, in Arizona and California 

MOHAWK, a tribe of North American Indians, the chief 
people of the Iroquois confederacy The name probxbly means 
‘^man-eaters , they call themselves Kamtngehaga, “flint 
people T heir villages were in the valley of the Mohawk river 
New York Their ttrritor) extended northward to the St 
Lawrence and southward to the Delaware riv^er and (atskill 
Mountains They were thus earlv in tom h with Dutch and 
English, and were the first Indians to obtain firearms In the 
War of Independence the> fought with the English, and finally 
took refuge in Canada, where most of them have remained 

Sec Indivns North Americ \n For Mohawk cosmology see 
2/st Annual Report Bureau Amer hthnol (1899-1900) 

MOHICAN, MAHICAN AND MOHEOAN, the first tw^o the 
alternative names of an import int tribe and confederacy of 
North American Indians of 'llgonquian stock, and the last i 
dialectic form of the name applied to i branch tribe Ihe 
Mohicans inhabited the Hudson vallc) , and their domain 
extended into Massac husetts The Mohicans were called by the 
Trench I oups (wolf Indians), a translation of “Mohican ’ At 
first their council-firc was at Sc hodac , on an island near Albany, 
and they w^erc grouped m forty villages In consequence of 
attacks by the Mohawks, they moved their council-fire to what 
lb now Stockhndge, Massachusetts, m 1664, in 1730 many 
migrated to the Susquehanna v alley, Pennsylv inn, and bee ime 
absorbed into the Delaw^us In 1736 those left m Massa< hu- 
setts were placed on a reservation at Stockbndge, and called 
by that name A few of these Stockbndge Indians, who may 
be truly called “ the last of the Mohicans, are now settled, with 
some of the Munsees, on a reservation at Green Bav , Wisconsin 
The Mohegans, originally an offshoot of the Mohican, iiv ed on 
Thames nvtr, Connecticut, their county extending into Massa- 
chusetts and including Rhode Island In 1637, destruc- 

tion of the Pequots, an offshoot of the Mohegans, the Mohegans 
claimed their country too, and thus the territorial power of the 
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two tribes was con^^olidated under one Mohegan chief For some 
time the Mohegans remained the supreme Indian people of 
southern New England Eventually they sold most of their 
lands and centred in a small reservation on Thames river They 
have now practically become extinct 

MOHL, HUGO VON (1805 1872), German botanist^ was born 
at Stuttgart on the 8th of April iSo'^ He w^^s a son of the 
Wurttemberg statesman Benjamin Ferdinand von Mohl (1766- 
1845), family being connected on both sides with the higher 
class of state officials of Wurttemberg While a pupil at the 
gymnasium he pursued botany and mineralogy in his leisure 
time, till in 1823 he entered the unnersity of Tubingen After 
graduating with distinction in medicine he went to Munich, 
where he met a distinguished circle of botanists, and found ample 
material for research This seems to have determined his career 
as a botanist, and he started in 1828 those anatomical investiga- 
tions which continued till his death In 1832 he was appointed 
professor of botany in Tubingen, a post which he never left 
Unmarried, his pleasures were in his laboratory and library, 
and in perfecting optical apparatus and microscopic preparations, 
for which he showed extraordinary manual skill He w^as largely 
a self-taught botanist from hot hood, and, little influenced in 
his opinions even by his teachers, preserved always his indepen- 
dence of view on sc lentific questions He received many honours 
during his lifetime, and was elected foreign fellow of the Royal 
Society in 1868 Von MohTs writings cover a period of forty- 
four years, the most notable of them were republished in 1845 
a volume entitled I ctmischte Schnfteti (Tor lists of his works 
see Botam^chc Zcttvng, 1872, p 576, and Royal Soc C atalogue, 
1870, vol IV ) 1 hey dealt with a variety of subjet ts, but chiefly 

with the stiucture of the higher forms mclucling both rough 
anatomy and minute histology The word “ protoplasm ” was 
his suggestion, the nucleus had already been recognized by 
R Brown and others, but von Mohl showed m 1844 that the ' 
protoplasm is the source of those movements which at that time j 
excited so much attention He recognized under the name of | 
‘ primordial utricle the protoplasmic lining of the vacuolated 
I til, and first described the behaviour of the protoplasm m cell- 
division 1 hese and othei observations led to the overthrow of 

J M Schleiden’s theory of origin of cells by frce-cell-forjnation 
His contiibutions to knowledge of the cell-wall were no less ' 
lemarkable, he held the view now generally adopted of growth , 
of cell-wall by apposition He first explained the true nature 1 
of pits, and showed the cellular origin of vessels and of fibrous 
cells , he was, in fact, the true founder of the c ell theory ( learly 
the author of sue h researches was the man to collect into one 
volume the theory of cell-fornution, and this he did m his treatise 
Die vegetabihsthe Zelle (1851), a short work translated into Eng- j 
lish (Rav Society, 1852) Von MohTs early investigations on I 
the structure of palms, of cycads, and of tree-ferns permanently | 
laid the foundation of all later knowledge of this subjec t so also 
his work on hoetes (1840) His later anatomical work was 
ihicflv on the stems of dicotyledons and gymnosperms, in his 
ohsei nations on cork and bark he first explained the formation 
and origin of different types of hark, and lorrectcd errors relating 
to lenticels Followmg on hi^ early dcmonstiation of the origin 
of stomata (1838), he wrote a classical paper on their opening 
and (losing (1850) In 1843 he started in conjunction with 

Schlec htendal the weekly Botarinche Zeitung^ which he jointly 
edited till his death He was never a great writer of ( omprehen- 
sive woiks, no textbook exists in his name, and it would indeed 
appear from his withdriwal from co-opcration in W F B 
llofmeistei s Ilatidbuch that he had a distaste for sue h efforts 
In his lattei years his productive activity fell off, doubtless 
through failing health, and he died suddenly at lubingen on 
the I St of April 1872 

See Sachs, JIistor\ of Botany y p 292, <S.c , Dc Bary, Botamsche 
^citung (1872b P Proc Roy ^oc xxin i, Allgcmcine deutseke 
iSiographi€y xxii 55 (FOB) 

AmOHL^ JULIUS VON (1800-1876), German orientalist, brother 
^ Hugo von Mohl (q v ), was born at Stuttgart on the 25th of 
petober 1800 Havmg studied theology at Tubingen (1818- 


1823), he abandoned the idea of entering the Lutheran ministry, 
and in 1823 went to Paris, at that time, under Silvestre De Sacy, 
the great European school of Eastern letters From 1826 to 
1833 he was nominally professor at Tubingen, but had permission 
to continue his studies abroad, and he passed some years in 
London and in Oxford In 1826 he was i harged by the French 
government with the preparation of an edition of the Shah Nama 
(1 ivre des rots), the first volume of which appeared in 1838, while 
the seventh and last was left unfinished at his death, being com- 
pleted by Barbitr de Meynard Discerning this to be his life’s 
work, he resigned his chair at Tubingen in 1834, and settled per- 
manently in Pans In 1844 he was nominated to the academy 
of inscriptions, and in 1847 became professor of Persian at the 
Coll<^ge de France But his knowledge and interest extended to 
all departments of Oriental learning He served for many years 
as secret iry, and then as president of the Society Asiatique 
His annual reports on Oriental scienc e, presented to the society 
from 1840 to 1867, and collected after his death m Pans on the 
3rd of January 1876, under the title I ingPsept ans dlustoire des 
etudes onentales (Pans, 1879), are an admirable history of the 
progress of Eastern learning during these years Concerning 
the discoveries at Nineveh he wrote Letires de M Boiia sur les 
dicouvertes a Khorsabad (1845) He also published anonymously, 
in conjunction with Justus Olshauscn (1800-1882), fragments 
relattfs a la religion de Zoroasire (Pans, 1829), Confuat Cht-ktng 
sive libei carmtnum, ex laltna P Lacharmi inter pi etaiione 
(Stuttgart, 1830) , and an edition of V-King, iiitiqmssimus 
Sinarum Itber, ex intei pretattone P Regis (Stuttgart, 1834-1839) 

His wife Mary (1793-1883), daughter of Charles Clarke, had 
passed a great part of her early life in Pans, where she was very 
intimate with Madame Rccamier, before their marriage in 1847, 
and for nearly forty > e irs her house was one of the most popular 
intellectual ( entres in Pans Madame MohTs friends ineluded a 
large number of Englishmen and Englishwomen She died m 
Paris on the 14th of May 1883 Madame Mohl wrote Madame 
Recamier, with a Sketch of the History of Societv in France 
(London, 1862) 

See Kathken O'Meara, Madame Mohl, her '^alon and Pr lends 
(1885), and M C M Simpson, Letters and Recollections of Julius 
and Mary Mohl (1887) 

MohTs elder brother, Ropfrt von Mohl (1799-1875), was 
a well-known jurist and statesman Trom 1824 to 1845 he was 
professor of political sciences at the university of lubingen, 
losing his position because of some frank ( nticisms which brought 
him under the displeasure of the authorities of Wurttemberg 
In 1847 ^ member of the parliament of Wurttemberg, 

and in the same >ear he was appointed professor of law it 
Heidelberg, m 1848 he was a member of the German parliament 
which met at Frankfort, and for a few months he was minister 
of justu e His later public life was passed in the service of the 
grand-duke of Baden, whom he represented as ambassador in 
Munich from 1867 to 1871 He died in Berlin on the 5th of 
November 1875 Among his numerous writings may be men- 
tioned, Die deutsche Polizeiwissenschaft nach den Crimdsatzen des 
RechUstaats (Tubingen, 1832-1834, and again 1866), Geschtchte 
tiiid Liter at ur der Staatswissenschajten (Erlangen, 1855-1858), 
Encyklopadie der Slant sivtssenschaf ten (Tubingen, 1859, again 
1881), and Staat^fecht, V other re cht und ( Tubingen, i86o~ 

1869) 

See MohTs own f ebenseiinnet ungen (Leipzig, 1901), and H 
Schulz(, Robert von Mohl, Etn Erinncrungsblatt (Heidelberg, 1886) 

Another brother, Moruz von Mohl (1802-1888), entered 
official life at an cai ly age and was a member of the Frankfort 
parliament, and later of the parliament of Wurttembfrg and 
of the imperial Reichstag He was a voluminous writer on 
economic and political questions 

MOHLER, JOHANN ^ADAM (179^-1338), German theologian, 
was born at Igershcim in Wurttemberg on the 6th of May 1796, 
and after stuciying philosophy and theology m the lyceum at 
Ell wangen, entered the university of Tubingen in 1817 Ordained 
to the priesthood m 1819, he was appointed to a curacy at 
Riedlingen, but speedily returned as repetent ” to Tubingen, 
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where he became privatdozent in 1822, extraordinary professor 
of theology in 1826 and ordinary professor in 1828 His lectures 
drew large audiences^ including many Protestants The con- 
troversies excited by his Symbohk (1832) proved so unpleasant 
that in 1835 he accepted a call to the university of Munich In 

1838 he was appointed to the deanery of Wurzburg, but died 
shortly afterwards (April 12, 1838) 

Mdhlcr wrote Die Etnheit %n dev Kirche odev das Prtnztp de^ 
kathohcismus (Tubingen, 1825), Athanasius dtr Grosse u d Kirche 
seiner Ze^t (2 vols , Mainz, 1827), Symholih, Oder Darsteltung der 
doqmatischen Gegensaize der hathohken u Protestanten nach thven 
offentluhen Behenntni^s^chviften (Mainz, 18^2 8lh cd 1871-1872, 
Lng trans by J B Robertson, 1843) and Neue U ntersuehungen 
del Lehrgegensatze zwtschen den hathohken u Protestanten (1834) 
ills Gesamwelte Schrtften u Auf'^atze wert edited by Dollingtr in 

1839 his Patrologie by Rcilhmayr, also in 1839, and a Btographie 
by B Worncr was published at Regtnsburg in i86() It is with the 
Symbohk that his name is chiefly associated the interest excited 
by It in PiotcsUnt circles is shown by the fact that %Mtlun two 
vears of its appearance it had ilicitcd three replies of considerable 
1 nportanee, those namely of F C Baur, P K Marhcinekc and 
C J Nitzsch But ilthoiighcharaetcn/ed by learning and aeuleness, 
IV, well as by considerable breadth of spiritual sympathy it cannot bt 
sud to hav( been accepted by Catholics themsclvi s as cnibodvinjg an 
iccuiati objective view of the actual doctimc of their church Ihc 
liberal school of thought of which Mohler was a prominent exponent 
was discouraged in ofhcial circles, while Proti slants on the other 
hand, complain that tht author failed to grasp thoroughly the 
significance of the Rcfoimation as a great movement in the spiritual 
history of mankind whik needlessly dwelling on the doctrinal 
shortcomings, ineonsistencu s and contradictions of its leaders 

MOHMAND, a Pathan tribe who inhabit the hilly country to 
the north-west of Peshawar, in the North-West Frontier Province 
of India They are one of the strongest tribes on the border 
after the Afndis and Waziris, ind have given much trouble to 
the government of India Ihe country of the Mohmands may 
be defined roughly as bounded on the E by British districts 
from near J imrud to hort Abazai, and thence b\ the Utman 
Khel country, on the N bv Bajour, on the W by Kunar, and 
on the S b^ the territories of the Shinwan and Afndi, area, 
about 1200 sq m The Indo-Afghan boundary line now runs 
thiough the Mohmand countiy, but the amir of Afghanistan 
formerly claimed allegiance from all the Mohmands, and only 
handed over the greater part of this trac t to the British by the 
Durand Agreement of 1893 The government has given 
assurances to the Burhan khcl, Dawezai, Halimzai, Isa Khel, 
Tarakzai and Utmanzai sections of the Mohmands that they 
w ill not suffer by the severanc e of their an( lent connexion with 
Afghanistan, and these are known as the Assured Clans The 
tribe are Afghans by desc ent, and are more akin to the Yusafzais 
than any of their neighbours Ihe aspect of the Mohmand 
hills IS exceedingly dreary, and the eye is everywhere met by 
dry ravines between long rows of roc ky hills and crags, scantily 
clothed with coarse grass, scrubwood and the dwarf palm In 
summer great want of water is felt, and the desert tracts radiate 
an intolerable heat This, coupled with the unhealthmess of 
the lowlands, probably accounts for the inferior physique of 
the Mohmands as compared with their Afndi and Shinwan 
neighbours, who m summer retire to the cool highlands of Tirah 
and the Safed Koh The crops in the Mohmand hills are almost 
entirely dependent on the winter and autumn rams, and should 
these fail there is considerable distress, but the Mohmands 
supplement this source of livelihood by a through trade on rafts 
along the Kabul river between the British districts and the hill- 
eountry beyond them The exports are wax, hides, ghi and ric e 
from Kunar, and iron from Bajour, the imports are salt, cloth, 
paper, soap, tea, indigo, sugar, gram, tobacco, needles, scissors 
and other manufactures of civilization The Mohmands are 
c haractenzed by great pride and haughtiness, they bear a bad 
reputation for treachery and ruthless ciuelty, and are not as 
brave as their Afndi neighbours They number some 18,000 
fighting men, giving roughly a population of 65,000, but all the 
clans would never act together under any circumstances British 
punitive expeditions have been sent against the Mohmands m 
1851-52, 1854, 1864, 1879, 1880, but the principal operations 
were those of 1897 (T H H ♦) 


Campaign of Ihe year 1S97 witnessed an almost 

general outbreak among the tribes on the north-west frontier of 
India Ihe tribes involved were practually independent, but 
the new frontier arranged with the amir of Afghanistan, and 
demarcated by Sir Mortimer Durand’s commission of 1893-1894, 
brought them within the British sphere of inllucnct The great 
dread of these high-spinted mountaineers was annexation, 
and the hostility shown during the demarcation led to the 
Waziri expedition of 1894 Other causes, however, contributed 
to bring about the outbreak of 1897 easy victory of the 

lurks over the Greeks gave rise to excitement throughout the 
Mahommedan world, and the publication bv the amir of Afghan 
istan, in his assumed capacity of king of Islam, of a religious 
work, in portions of which fanatical antipathy to Christians was 
thinlv veiled, aroused a warlike spirit among the border Mahom 
medans The growing unrest was not recognized, and all 
appeared quiet, when, on the loth of June 1897, a detachment 
of Indian troops escorting a British frontier officer was suddenly 
attacked during the mid-dav halt in the Tochi valley, w here, since 
the Waziri expedition of 1894-95, certain armed posts had been 
retained b\ the government of India On the 29th of Jul), 
with equal suddenness, the fortified posts at Chakdara and Mala- 
kand, in the Swat valley, which haci been held since the Chitral 
expecdition of 1895, were for several days fiercely issailed bv the 
usually peaceful Swatis under the leadership of the Mad Mullah 
On the 8th of August the village of Shabkadar (Shankarghar), 
within a few miles of Peshawar, and in British territory, was 
raided by the Mohmands, while the Afndis besieged the fortified 
posts on the Samana ndge, which had been maintained since 
the expeditions of 1888 and 1891 Iinally, the Afndis, within 
a few days, captured all the British posts in the Khyber Pass 
A division commanded by Major-General Sir Bindon Blood w^as 
assembled at Nowshera Ihe post at Malakand was reached on 
the I St of August, and on the following day Chakdara was re 
lieved The punishment of the Afndis was deferred till the 
preparations for the lirah campaign (see Iirah) could be com- 
pleted The Mohmands, however could be immediately dealt 
with, and against them the two brigades of Sir Bindon Blood’s 
division advanced from Malakand simultaneously with the move 
rnent of another division under Major-General (afterwards Sir 
Fdmund R ) Elks from Peshawar, it was intended that the two 
columns should effect a junction m Bajour About the 6th of 
September the two forces advanced, and Major-General Blood 
reached Nawagai on the 14th of September having detached a 
brigade to cross the Rambat Pass This brigade being sharply 
attacked in camp at Markhanai at the foot of the pass on the 
night of the 14th, was ordered to turn northwards and punish 
the tribesmen of the Mamund vallev On the 15th Bngadier- 
(afterwards Major-) General Jeffreys camped at Inayat Killa, 
and on the following day he moved up the Mamund vallev in 
three columns, which met with strong resistance A retirement 
was ordered, the tribesmen following, and when darkness fell 
the general, with a battery and a small escort, was ( ut off, and 
with difficulty defended some buildings until relieved The 
casualties m this action numbered 149 'Ihi‘5 partial reverse 
placed General Blood in a position of some difficulty He deter- 
mined, however, to remain at Nawagai, awaiting the arrival of 
General Elies, and sent orders to General Jeffreys to prosecute 
the operations in the Mamund valley hrom the i8th to the 
23rd these operations were carried on sue cessf ully , several villages 
being burned, and the Mamunds were disheartened Mean- 
while the camp at Nawagai was heavily attacked on the night 
of the 20th by about 4000 men belonging to the Hadda Mullah s 
following The attack was repulsed with loss, and on the 21st 
Generals Blood and Ellcs met at Lakarai The junction having 
been effected, the latter, in accordance with the scheme, advanced 
to deal with the Upper Mohmands in the Jarobi and Koda Khel 
valleys, and they were soon brought to reason by his well-con- 
duc ted operations The work of the Peshawar division was now 
accomplished, and it returned to take part m the Tirah campaign 
Its total casualties were about 30 killed and wounded On the 
22nd General Blood joined General Jeffreys, and on the 24th he 
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started with his staff for Panjkora On the 27th General 
Jeffreys resumed punitive operations m the Mamund valley, 
destroying numerous villages On the 30th he encountered 
strong opposition at Agrah, and had 61 casualties On the 2nd 
of October General Blood arrived at Inayat Killa with reinforce- 
ments, and on the 1 1 th the Mamunds tendered their submission 
The total British loss in the Mamund valley was 282 out of a 
force which never exceeded 1200 men After marching into 
Biiner, and revisiting the scenes of the Umbeyla expedition of 
1863, the Malakand field-force was broken up on the 21st of 
January The objects of the expedition were completely 
attained, in spite of the great natural difiiculties of the country 
The employment of imperial service troops with the Peshawar 
column marked a new departure m frontier campaigns 

(C J B) 

MOHONK LAKE, i summer settlement at the northern end of 
Lake Mohonk, Ulster countv, New York, U b A , about 14 m 
N W of Poughkeepsie It is served from New Pall/, about 1 m 
S E (about 5J m by stage), by the Wallkill Valiev railway, a 
branch of the West Shore Ihe lake is a small body of water, 
pictures(|uclv situated 1245 ft above the sea-level, on Sky fop 
Mountain (1542 ft ), one of the highest peaks of the Shawangunk 
range The highest point of Sky Top lies just east of the south 
end of the lake, c lose by, to the west, Eagle C liff rise s to a height 
of 1412 ft Ihe development of this beautiful region into a 
summer resort and the holding of Indian and arbitration con 
hrences here have been due to Albert Keith Smiley (b 1828), 
i graduate of Haverford College (i84g), who conducted an 
English and classical academy in Philadelphia in 185^-1857 
was principal of the Oak Grove academy at Vassal boro, Maine, 
in 1858-1860, was principal and superintendent of the Friends’ 
s( hool at Providence, Rhode Island, in 1860-1879, and became a 
member of the United States Board of Indian Commissioners m 
1879 In 1869 he bought, at the northern end of Lake Mohonk, 
a tract of land on which he built a large hotel Here, in Oc tober 
1883, the first Conference of the kriends of the American Indian 
met, these conferences have since been held annually, their 
scope being enlarged in 1904 to include consideration of the 
condition of “ other dependent peoples” — t e the natives of the 
Philippines, Porto Rico and Hawaii The first conference on 
international arbitration was held here in June 1895 

MOHR, KARL FRIEDRICH (1806-1879), German pharmacist, 
son of a well-to-do druggist in Coblent/, was born on the 4th 
of November 1806 Being a delicate c hild he received much of 
his earlv education at home, in great part in his father’s labora- 
tory lo this may be traced much of the skill he showed in 
devising instruments and methods of analysis At the age of 
twenty-one he began to study chemistry under Leopold Gmelm, 
and, after five years spent in Heidelberg, Berlin and Bonn 
returned with the degree of Ph D to join his father s establish- 
ment On the death of his father in 1840 he succeeded to the 
business, retiring from it for sc lentific leisure in 1857 Serious 
pecuniary losses led him at the age of fifty-seven to become a 
pnvatdozent in Bonn, where in 1867 he was appointed, by the 
direct influence of the emperor, extraordinary professor of 
pharmaev He died at Bonn on the 28th of September 1879 
Mohr was the leading scientific pharmacist of his time m Ger- 
many, and he was the author of many improvements in ana- 
lytical processes His methods of volumetric analysis were 
expounded in his Lehrbiich der chetmuh-ancdytuchen TUrit' 
fnethode (1855), which won the special commendation of I lebig 
and has lun through many editions His Geschuhte der Erde, 
nne Geologic auf neuer Grundlage (1866), also obtained a wide 
Circulation In a paper ” Lber die Natur dcr Warme,” published 
m the Zeitschrift fur Physik m 1837, he gave one of the earliest 
general statements of the doctrine of the conservation of energy 
in the words ” besides the 54 known chemical elements theie 
IS in the physical world one agent only, and this is called Kraft 
(energy) It may appear, according to c ircumstances, as motion, 
chemicd affinity, cohesion, electricity, light an^ magnetism, and 
from any one of these forms it can be transformed into any of 
^the others ” 


MOHS, FRIEDRICH (1773-1839), German mineralogist, was 
born at Gernrode in the Harz Mountains, on the 29th of January 
1773 He was educated at Halle, and at the mining academy 
at Freiburg He spent much time m Austria m studying miner- 
alogy and mining, and became professor of mineralogy at Gratz 
in 18 12 On the death of Werner in 1817, he was appointed to 
the chair of mineralogy in the mining academy of Preiburg, 
and in 1826 he became professor of mineralogy and superinten- 
dent of the Imperial Cabinet at Vienna IIis great work was the 
Grundriss der Miner alogie (Eng trans Treatise on Mineralogy y 
by Wilhelm Haidinger, 1825) He died at Agardo, near Belluno, 
Italy, on the 29th of September 1839 

MOHUN, CHARLES MOHUN, 4th Baron (c 1675 1712), was 
the son of the 3rd Baron Mohun, who died in October 1677 as the 
result of a w^ound received while acting as second in a duel 
The boy had no regular guardian, and before he was seventeen 
he had earned an unpleasant notoriety in London for rowdyism 
and brawling, had fought a duel and had been tried on a 
charge of murder His friend, C aptain Richard Hill, a ro> stering 
young officer, was in love with the actress Mrs Bra(egirdle, 
and thought William Mountfort, the actor, to be his successful 
rival On the night of the 9th of December 1692 Mohun 
assisted Hill to attempt the actress s abduction Ihe attempt 
failed, and Mohun and Hill then escorted Mrs Bracegirdle to her 
I house, and subsecjuently remained together outside drinking till 
the appearance of Mountfort, who lived close at hand Greetings 
were exchanged between Mohun and Mountfort, and the latter 
made a disparaging remark about Hill, who cither without 
warning (ai cording to Mountfort s death-bed statement) or in 
fair fight (according to other evideni e) ran Mountfort through 
the body, and then absconded Mohun was arrested and put 
on trial in Westminster Hall before his peers for murder as an 
accessory before the fait (1693), but by an overwhelming 
majority the peers found him not guilty I his verdict has been 
severely entu ized, notably by Macaulay, who saw in it merely 
a gross instant e of class favouritism But a careful examination 
of the evidence (m the State Inals) justifies the decision, and 
establishes the piesumption that liie fight was a fair one In 
1699 Mohun was put on his trul for another alleged murder, but 
was unanimously and quite justlv acquitted His boon com- 
panion, Edwaid Ruh, cirl of Warwick (1673-1701), who was 
tried on a separate indu tment for the same irime, was found 
guilty of manslaughter On this occasion Mohun expressed 
regret for his past life, and he seems subsequently to have made 
a genuine attempt to alter his ways and to have taken a practical 
interest in public affairs But in 1712 his violent temper again 
got the better of him, and he forced the 4th duke of Hamilton, 
with whom he had been at law for some years, into a desperate 
duel in Hyde Park in the early hours of the r5th of November, m 
which both combatants were killed Thackeray has utilized 
this incident in Esmond Lord Mohun had no issue, and on his 
death the barony, which was created in 1628 in favour of his 
great-grandfather John Mohun (c 1592-1640), beiame extinct 

See The Whole Life and History of My I ord Mohun and the T ail 
of Harwich (London, 1711) J Evelyn, Diary and Correspondence , 
Historical Manuscripts Commission, nth report, apj)cndix v 
(Dartmouth MSS ) G C Boase and W P Courtney, Bibliotheca 
cornubtensis (1874 1882) Howell, State Trials nud Colley Cibber, 
Ipology, edited by R W Lowe (1889) 

MOHUN» MICHAEL (c 1625-1684), English actor, played at 
the Cockpit in Drury Lane before the ( ivil War He served 
on the king’s side with credit and was promoted captain, 
and subsequently, in Flanders, major At the Restoration he 
returned with Charles II and took up his former profession, 
playing a great variety of parts, usually as second to Charles 
Hart 

MOHUR, the name of a Persian gold com, used m India from 
the 1 6th century Th© word is taken from the Persian muhr, 
a seal or ring Between 1835 ^oin, also called a 

‘ mohur,” was struck by the government of British India and 
was of the nominal value of 15 rupees On the establishment of 
a gold standard in India in 1899, basis of i6d a rupee, 
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the British sovereign wdS declared legal tender and the mohur 
was thus superseded 

MOIDORE (a corruption of the Portuguese moeda d'ouro, 
literally, money of gold), the name of a gold Portuguese com, 
coined from 1640 to 1732 This was of the sterling vajue of 
13b 5ld It IS the double motda d'ouro, of the value of 4800 
reis in 1688, that was current in western Europe and the West 
Indies for a long period after it ceased to be struck It was 
the principal com current in Ireland at the beginning of the 
1 8th century, and spread to the west of England At the same 
period It was current in the West Indies, particularly in 
Barbadues It was rated in English money at 27s 

MOIR, DAVID MACBETH (1798-1851), Scottish physician 
and writer, was born at Musselburgh on the 5th of Janucir\ 
1798 He studied medu me at Edinburgh Lniversit>, taking his 
degree m 1816 Entering intOrBP*tnership with a Musselburgh 
doctor he practised there until his death on the 6th of Jul> 1851 
He was a contributor of both prose and ^ erse to the magazines 
and partK ularly, with the signature of ‘ Delta,’' to Blackivood\ 
A collection of his poetry was edited in 18^2 by Ihornas Aird 
Among his publications were the famous Life of Mansie II auch, 
Tailor (1828), which shows his gifts as a humorist, Outlines 
of the Anctent History of Medtane (1831), and Sketch of the 
Poetical Literature of the Past Half Century (1851) 

MOISSAC, a town of south- w^estern h ranee, capital of an 
arrondisscment in the department of Tarn-ct-Garonne, 17 m 
W N W of Montauban on the Southern railway between 
Bordeiux and Toulouse Pop (1906), town 4523, (omnuine 
8218 Moissac stands at the foot of vinc-clad hills on the right 
hank of the Tarn, it is divided into two parts b> the lateral 
canal of the Garonne, which crosses the Tarn b> wa> of an 
aqueduct a short distance ab(ive the town It contains little 
of note except the abbey-church of St Pierre, a building of the 
i sth i entury with a pore h of the T2th centurv whu h is decorated 
with elaborate Romanesque (arving unsurpassed in Trance 
I he cloister of the early 12th century adjoining the north side 
of the chur( h is also one of the finest of its kind Romanesque 
in chai alter, it has pointed arches resting altcrnatelv on single 
and clustered columns with sculptured capitals Among other 
lemains of the abbey is the abbot’s palace which contains two 
halls of the Romanesque period St Martin, the oldest of the 
other churches of Moissac, dates from before the year 1000 
I he town has a sub-prefecture, a tribunal of first instance, 
a communal college tor boys, a library and a museum 
Trade is m oil, wine, eggs, wool, poultry and fruit (peaches, 
apric ots, (fee ) 

Ihe town owes its origin to an abbey probably founded in the 
7th century by St Amand, the friend of Dagobert After being 
devastated by the Saracens, the abbey was restored by Louis 
of Aquitaine, son of Charlemagne Subsecjuently it was made 
dependent on ( limy, but in 1618 it was secularized by Pope 
Paul V , and repkeed by a house of Augustinian monks, which 
was suppressed at the Revolution The town, whuh was 
erected into a commune in the 13th centurv, was taken by 
Richard Coeur de J ion and by Simon de Montfort 

MOISSAN, HENRI (1852-1907), Trench chemist, was horn at 
Pans on the 28th of September 1852 Educated at the Museum 
of Natural History, he was successively professor of toxicology 
(1886) and of inorganic chemistry (1889) at the School of Phar- 
macy, and of general chemistry at the Sorbonne (1900) In 
1886 he succeeded in obtaining the element fluorine in the free 
state by the electrolysis of potassium fluoride and anhydrous 
hydrofluoric acid at a low temperature Thence he was led to 
study the production of carbon in its three varieties and to 
attempt the artific lal preparation of diamond, of which he was 
able to make some minute specimens (see Gfms, ^ Arttfictal) 
In connexion with these experiments he developed the electric 
furnace as a convenient means of obtaining verv high tempera- 
tures in the laboratory, and by its aid he prepared many new 
compounds, especially carbides, silicides and borides, and 
melted and volatilized substances which had previously been 
regarded as infusible For his preparation of fluorine he was 
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awarded the I acase prize in 1887, and in ic)o6 he obtained the 
Nobel prize for chemistr\ He died in Pans on the 20th of 
February 1907 

His published works include Lc hour ilcctriquc (1807) and / e Fluor 
et ses composts (1900), besides numerous pipers in the Lompies 
rendwi and other scientific periodical’' A I rath dc thimte minirale 
in li\c \olumcs was pul)h''hed imd( i bis direction in i<)04 kkjO 

MOJL a town of Japan, on the kiushiu side ol the Shimono- 
seki Strait The strait being onl\ i in in width, Moji and 
Shimonoseki would be practicall\ the svme port did not tb^ 
swiftness of the current along the latter shore make it con- 
venient for vessels to inchor off Moji Moji is one of the plai cs 
voluntarily opened by the Japaiust for purposes of direct 
export it is the starting-point of the Kiushiu railway, and 
as there is abundance of toal in its neighbourhood, it has betome 
a town of considerable importame In 1890 it was liltk more 
than a hamlet, but it had in 190J i population of 25,274, and 
a considerable foreign trade 

MOJSISOVICS VON MOJSVAR, JOHANN AUGUST GEORG 

EDMUND (18^9-1907), Austro-llung man geologist and pal le 
ontologist, son of the surgeon Georg Mojsisoviis von Mojsvar 
(1790-1860), was born at Vunnx on the i8th of Octobtr 18^9 
He studied law in Vienna University, taking his doctor’s degree 
m 1864, and in 1867 he entered the Geologic al institute, becom- 
ing chief geologist in 1870 and vice-diret tor in 1892 He retired 
in 1900, and died at Mallnitz on the 2nd of October 1907 He 
paid special attention to the cephalopcxla of the Austrian Trias, 
and his publications include Deis Cebir^e urn HalUtatt (1873- 
1876) Die Dolomitrme von Sudiirol umi I eneiien (1878-1880), 
Grundlinten der Geologte von Bo^nten-Heizegowina (1880) with 
E lielze and A Bittner, Die Cephalopoden der nudtterranen 
Inasprovinz (1882), Die Cephalopoden der Hallstatter kalke 
(1873-1903), and Biitrage zur Kennlmss der obertnadisihen 
Cephalopodinfaunen de<* Himalaya (1896) vVith Melchior 
Neumavr (1845-18190) he conducted the Beitrage zur Palaon- 
tologte und Geologte Oesterreich-Ungarn^ In 1862, with Paul 
Grohmann and Dr Guido von bommaruga, he founded the 
Austrian Alpine ( lub, and he also took part in c stablishing the 
German Alpine C lub, whic h combined with the former in 1873 

MOKANNA (aFMoqanna\ the Veiled), the name given to 
I^aUm, or *Ata a man of unknown parentage, originally a 
fuller m Merv, who posed as an incarnation of Deity, and headed 
a revolt m khorasan against the caliph MahdT Tor about three 
yc irs he sustained himself in the held against the troops of the 
caliph and ior two vears longer in his fortress of hanam, then, 
reduced to straits in 779, he and his folkwers took poison and 
set fire to the forti ess Muc h is related of his magical arts, c, spe- 
cially of a moonlikc light visible for an enormous distance 
which he made to rise from a pit near Nakhshah He is the 
hero of the first part of Moore’s /c7//a Rookh 

MOKHA (Mocha, properly Makha), a town m Arabia on the 
Red Sea coast in 13° 19 N and 43^ 1 2' E Formerly the c hief port 
for the Yemen coffee expe^rt, it has much diminished m im- 
portanc e 1 he c offee grown in the mountain districts of Haraz 
Uden, vnd lai/ is now shipped at Hodeda or Aden, though the 
article retains the trade name of Mocha I he town lies in 
a small bay 40 m N of Perim at the southern entrance to the 
Red Sea The am borage is not good, and the port is only used 
by native vessels Seen from the sea the town has rather an 
imposing appear anc e, but a near review shows that the houses 
though large and built of stone are mostly m rums The 
neighbouring country is an and plain without fresh water, the 
town being supplied by an aqnecJuct from the village of Muza, 
situated 16 m to the east This is probably identical with the 
Muza of the Periplus, a great seat of the Red Sea trade in 
antiquity, which like Betel Takih, /ubed and other old iehama 
towns, formerly seaports, has long since been left bv the receding 
sea Ihere is a Turkish kaimakam and a small garrison at 
Mokha, which is part of the civil district of Taiz in the vilayet 
of Yemen 

MOKSHANY, a town of Russia, m the government of Penza, 
24 m NW of the city of Penza Pop (1900), 10,710 The 
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inhabitants are engaged m agriculture^ or work in flouT*mills, 
oilworks, tanneries and potash-works Mokshany, which was 
built m 1535 as a fort to protect the country from the raids of the 
I atars and the Kalmucks^ is supposed to occupy the site of the 
Mtshcheryak town of Murun/a, mentioned as early as the 9th 
century 

MOLASSES, the syrup obtained from the drainings of raw 
sugar or from sugar during the process of refining In American 
usige the word usually applies to both forms of the syrup, but 
in English usage the second form is more usually known as 
‘‘ trcack ’ (see Sugar) 1 he vv ord, which in early forms appears 
as mdasses, molassos, &c , is from the Port melaco, or Fr mHasse, 
cf the 1 ate Lat mellaceum, syrup made from honey (wc/) 
The geological term “molasse” must be distinguished , this 
word, applied to the soft greenish sandstone of the district 
between the Jura and the Alps, is French, meaning “ soft,” 
Lat mollis 

MOLAY, JACQUES DE (d 1314)^ last grand master of the 
Knights letnplars, was born of a noble but impoverished famil) 
at a village of the same name in the old province of Franche- 
C omte (mod department of Ilaute-Saonc), about the middle of 
the T^th century The family propert) being the inheritance 
of an cider brother, Jacques was thrown upon his own resources 
Having been brought up m the neighbourhood of a commandery 
ol the Temple he entered the order in 1265 at Beaune in the 
dioi.cM of Autun It IS probable that he at once set out for the 
L^st to take part in the defence of the Holy Land against the 
Saracens About 1295 he was elected grand master of the order 
After the Templars had been driven out of Palestine by the 
Sar u ens, De Molay took refuge with the remnant of his followers 
in the island of Cyprus Here, while attempting to get together 
a force to retrieve the disasters to the C hristun arms, he received 
a summons (m 1306) from Pope Clement V to repair to Pans 
The pope’s pretext for the summons was his desire to put an end 
to the quarrels between the 1 emplars and the Knights of St John, 
and to concert plans for a new crusade, m reality he had entereci 
into a se( ret agreement with the king of l<Vance for the sup- 
pression of the Templars Molay left ( yprus with a retinue of 
60 followers, and made a triumphal entry into Pans On the 
13th of 0(tc3ber 1307 every lemplar in Trance was amested, 
and a prolonged examination of the members of the order was 
held De Molay, probably under torture, confessed that some 
of the charges brought against the order were true He was 
kept m prison for several >cars, and in 1314 he was brought up 
with three ofher dignitaries of the Temple before a commission 
of cardinals and others to hear the sentence (imprisonment for 
life) pronounced Then, to the surprise of the commission, 
De Molay withdrew his confession Immediately the king heard 
of It he gave orders that De Molay and another of the four, who 
hxd also recanted, should be burnt as lapsed heretics The 
sentence was <arried out on the nth (or 19th) of March 1314 
De Molay s ashes were gathered up by the peq>le, and it is said 
that with his last breath he summoned the king and the pope 
to appear w ith him before the throne of God 

For the charges brought against the Templars and the famous 
process In connexion with them, see Templars J Michckt, Ptoeds 
des Temphers (i84i-i8-)x),and Lavocat Proems des frdres et de I ordre 
dll Temple d apUs des puces tnddUes publucs bar M Michekt (i888) 

I Besson, Ftude sur Jacques de Molay ’’ in Mhnoires de la soc 
d ('mulatioyi du Doubs (Bcsanijon, x87()) H H Milman, Htst of 
Laltn Chnstiamtv, bk xn , chs i and 2 H Prutz, Lniwtckelung und 
Untergang di^ Tempelhey}enordens (Berlin, 1888) 

MOLD (formerly Mould, Welsh Y W'yddgrug, a conspicuous 
barrow, Lat Mons alius, the translation of the Welsh name), 
a market town, contributory parliamentary borough of Flint- 
shire, N Wales, on the London tV North-Western railway 
(Chester and Denbigh branch), 182 m from London and ii m 
from Chester Pop of urban district (1901), 4263 The locality 
IS populous owing to the collieries and lead-smeltmg works in 
the vicinity At the north end of the town there is a height, 
Bailey Hill (perhaps from hallia, the architectural term applied 
to fortified castle courts) This hill, partly natunal and partly 
artdiLial, was once the site of a Roman fortification, and in old 


records is known as Moaldes, Monhault, or Monthault {de monte 
alto) Mold Castle was probably built by Robert Monthault 
{temp William Rufus), was taken and destroyed by Owen 
Gwynedd in T144-U45, its site lost to the English and retaken 
by Llewelyn ap lowerth m 1201, and by Gruffydd Llwyd in 
1322 On this site, too, where there are now no remains of any 
fortress, were found, m 1849, some 15 skeletons, supposed to be 
of the 13th or T4th centuries Maes Garmon (the battlefield of 
Germanus) is about a mile west of Mold Here, as is supposed, 
the “ Alleluia Victory ^ was gained over the Piets and Scots bv 
Lupus and Germanus, bishop of Auxerre, according to some 
about A D 430, but others give a d 448, the date of the saint’s 
death A < ommemorativ c obelisk was erected on the Maes b) 
N Griffith of Rhual (1736) Over a mik south of Mold, 
on the right of the road to Nerquis, is the ‘‘Tower” (T5th 
century, but perhaps restorelfTin the iSth), where, m 1465 or 
1475, royal chieftain, Rhcinallt ab Gruffyd ab Bleddyn 
hanged Rohe it Byrne, mayor of Chester, and subsequently 
burned alive some 200 Chester folk who tried to arrest him 
Many tumuli are vusibk round Mold 

Mold county gaol, bought in 1880 by Jesuits expelled from 
Trance was by them named St Germanus’s House St Mary’s 
church a Gothic building, is mentioned as early as the time of 
Henry VII Its important collieries and lead mines, fire-brick, 
tile, earthenware, mineral oil, tinplate and nail manufactuns, 
tanneries, breweries and malt-houses, have made Mold the 
business centn of the countv About 4 m distant is Cilcain 
village, of which the chunh has a carved oak roof, stolen frcim 
Basingwcrk Abbey at the dissolution of the monasteries 
Among the neighbouring Clwyd hills Moel Fammau and Moel 
Arthur an specially noticeable On the summit of the former 
is George Ill’s jubilee pyramid The Ordovues and the 
Romans fortified Moel Arthur Ihc sites of seven posts 
established against Rome may be traced along the hills bound- 
ing Flintshire and Denbighshire 

MOLDAVIA, a former principality of south-eastern Turopc, 
constituting, after its union with Wallachia on the 9th of 
November 1859, a part of Rumania {qv) 

MOLDAVITE, an olive-green or dull greenish vitreous sub- 
stance, named by A Dufr^noy from Moldauthein in Bohemia, 
where it occurs It is sometimes cut and polished as an orna- 
mental stone under the name of pseudo-chrysolite Its bottle- 
glass colour led to Its being commonly called BouteiUenstein, 
and at one time it was regarded as an artificial product, but this 
view IS opposed to the fact that no remains of glass-works are 
found in the neighbourhood of its occurrence moreover, pieces 
of the substance are widely distributed in Tertiary and early 
Pleistocene deposits in Bohemia and Moravia For a longtime 
It was generally believed to be a variety of obsidian, but its 
difficult fusibility and its chemical composition are rather 
against its volcanic origin Dr F F Suess pointed out that 
the nodules or small masses of ifcoldavite presented curious 
pitlings and wrinkles on the surfd^^, which could not be due 
to the action of water but resembled the characteristic markings 
on manv meteorites Boldly attributing the material to a 
cosmic origin, he legarded moldavite as a special type of meteor- 
ite for whuh he proposed the name of tectite (Gr 
melted) To this type are also referred the so-called obsidian 
bombs and buttons from Australia and 1 asmania, known some- 
times as australite, and called by R H Walcott obsidianites 
Similar bodies have been found m Malaysia and have been 
termed bilhtonitc, from the isle of Billiton, where they occur in 
tm-beanng gravels U sually they are flat, rounded or ellipsoidal 
bodies, sometimes surrounded by an equatorial girdle or nm, 
and often with a brilliant black superficial lustre, as though 
varnished Moldavite has been reported also from Scania in 
Sweden 

See Fianz E Suess, Jahrhuch dev k -h geolog Petchsansidlt 
(Vienna), 1901, p 193 E Weinschenk, CenitalbldU f Mtneralogte 
(btuttgart), 1908, p 737 (F W R •) 

MOLDE, a small seaside town of Norway, in Romsdal ami 
(county), 204 m by sea N N E of Bergen, in 62® 45' N (that 
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of the Faroe Islands) It has little trade, but is the principal 
tourist centre on this part of the coast, and the steamers from 
Hull and Newcastle, the Norwegian ports, Hamburg, Antwerp, 
(fee, call here Ihe town fronts the broad Molde ijord, with 
Its long low islands, and to the east and south a splendid 
panorama of jagged mountains is seen, reaching 6010 ft in 
Store Troldtinder of theRomsdal group Molde is the port for 
the tourist route tlirough the Romsdal 

M0L]^9 LQUIS MATHIEU, C omte (1781 1855), French states- 
man, was born m Pans on the 24th of January 1781 His 
father, a president of the parlemcnt of Pans, who came of the 
family of the famous president noticed below, was guillotined 
dui mg the Terror, and Count Mold s early days were spent in 
Switzerland and m England with his mother, a relative of 
Lamojgnon-Maleshcrbcs On his return to Frame he studied 
at the Ecole centraie des travaux publics, and his social educa- 
tion was accomplished in the salon of Pauline de Beaumont, 
the friend of Chatcaiibn.ind and Joubert A volume of Essais de 
inorale et de politique introduced him to the notice of Napoleon, 
who attached him to the staflF of the ( ouncil of state He became 
master of requests in 1806, and next year prefect of the Cote 
d^Or, ( ouni illor of state and director-general of bridges and 
roads m 1809, and count of the empire in the autumn of the 
same year In November 1813 he became minister of justue 
Although he resumed his funitions as director-general during 
the Hundred Davs, he excused himself from taking his seat 
in the council of state and was apparently not seriously com- 
promised, for Louis XVI II confirmed his appointment as 
director-general and made him a peer of h ranee Mol 4 supported 
the policy of the due de Richelieu, who in 1817 entrusted to him 
the direction of the ministry of marine, which he held until 
December i8i8 From that time he belonged to the moderate 
opposition, and he accepted the result of the revolution of 1830 
without enthusiasm He was minister for foreign affairs in the 
first cabinet of Louis Philippe’s reign, and was confronted with 
the task of reconciling the European powers to the change of 
government The real direction of foreign affairs, however, 
lay less in his hands than in those of Talleyrand, who had gone 
to London as the ambassador of the new king After a few 
months of office Mole retired, and it was not until 1836 that the 
fall of Thiers led to his becoming prime m master of a new govern- 
ment, in which he held the portfolio of foreign affairs One of 
his first actions was the release of the ex-ministers of Charles X , 
and he had to deal with the disputes with Switzerland and 
with the Strassburg coup of Louis Napoleon He withdrew tlue 
French garrison from Ancona, but pursued an active policy 
in Mexico and in Algeria Personal and political differences 
rapidly arose between Mole and his chief colleague Guizot, and j 
led to an open rupture in March 1837 in face of the general 
opposition to a grant to the due de Nemours After some 
attempts to secure a new comliination Mol^ reconstructed his 
ministry in April, Guizot being excluded Ihc general election 
m the autumn gave him no fresh support in the Cliambcr of 
Deputies, wdiile he had now to fac e a formidable coalition between 
Guizot, the Left Centre under Thiers, and politicians of the 
Dynastic Left and the Republican Left Mole, supported by 
Louis Philippe, held his giound agauai.t the general hostility 
until the beginning of 1839, when, after acrid discussions on the 
address, the chamber was dissolved The new house sheswed 
little change in the strength of parties, but M0I6 resigned on 
the 31st of March 1839 A year later he entered the Academy, 
and though he continued to speak frequently he took no im- 
portant share m party politic s Louis Philippe sought his help 
in his vain efforts to form a ministry in February 1848. After 
the revolution he was deputy for the Gironde to the Con- 
stituent Assembly, and m 1849 to tlxe Legislative Assemblv, 
where he was one of the leaders of the Right until the coup 
dttat on the 2nd of December 1851 drove him from public 
life He died at Champlatreux (Scme-et-Oisc) on the 23rd of 
November 1855 

See P Ihuroau-DanRin, de la monarchu de 'fuillet (1884- 

1892) , md Robert Cougny, Diet des parlementaires fran^ats (1891) 


MOLE, MATHIEU (1584-1656), French statesman, son of 
Edouard Mole (d 1614), who was for a lime ptocuieuf’-geneud, 
wa.s educated at the university of Orleans Admitted conseiiUr 
in 1606, he was president aux requUes in 1610, procureur-general 
in succession to Nicolas de Belli^vre in i 14, and he took part 
in the assembly of the Notables summoned at Rouen in 1617*. 
He fought in vam against the setting up of special tnbun ds, or 
commissions, to try prisoners chaiged with political oil cnees, 
and for his persistence m the case of the brothers Louis and 
Michel de Marillac he was suspended in 1631, and ordtied to 
appear at Fontainebleau in his own defence Hitherto Moles 
relations with Ru helieu had been fairly good, but has inclination 
to the doctrines of Port Royal increased the differences between 
them, and it was not until after Richelieu’s death that he was 
ible to secure the release of his friend, the abbe de bt Cyran 
In 1641 he w IS appointed first president of the parlement, with 
the preliminuiy condition that lie should not permit the gcneial 
assembly of the chambers except by express order of the king 
After Richelieu s death the pretensions of the parlemcnt in- 
creased, the hereditary magistrature arrogated to itself the 
functions of the statcs-general, and m 1648 the parlement with 
the other sovereign courts (the cour des aidesy the grand comeil^ 
and the cour dts comptes) met in one assembly and proposed for 
the royal sanction twenty-seven articles, which amounted m 
substance to a new constitution. In the long conflict between 
Anne of Austria and the parlement, MoH, without yielding the 
rights of the parlement, played a c onciliatory part In the popu- 
lar tumult known as the dav of the barricades (Aug 26, 1648) 
he sought out Mazarin and the queen to demand the tielease of 
Pierre Brousscl and his colleagues, whose seizure had been the 
original caaise of the outbreak Next day the parlement marched 
m procession to repeat Mole s demand On tlieir way bac k they 
were stopped by the crowd “ lurn traitor, said one of the 
rebels to Mol^, seizing him by the beard, ‘ and unless you wish 
to be massacred, either bring back Brousse), or bring Mazarin 
as a hostage ” Many magistrates fled , the remnant, headed by 
the intrepid Mole, returned to the Palais Royal, where Anne of 
Austrii was induced to release the pnsoncis 

MolcJ’s moderatmg counsels failed to prevent the outbre ik 
of the first Fronde, but he negotia td the peace of Rueil in 1651, 
and averted a conlhct between the partisans of ( ond^ and of 
the Cardinal de Retz within the precincts of the Palais de 
Justice He refused honours and rewards for himself or his 
family, but became keeper of the seals, in which capacity he was 
compelled to follow the court, and he therefore retired from the 
presideni v of the parlemcnt He died on the 3rd of January 1636 

The Mdmoire’^ of M()16 wen etlited for the Society do Thii>toire de 
1 ranee (4 vols , 1855) by Anne Champollion higtac, and his life was 
written by Baion \ O P de Barantc m I e Parlemtnt ct la pvonde 
(^^859) Sec also the memoirs of Onjer 1 tdon and of De Ketz 

MOLE (i) A small animal of he familv Talpidae (see below) 
(2) A mark, or stain, and particularly a dark-c oloured r used spot 
on the human skin This word, O Fng mdl, appears in such 
forms as meil or mail, m old forms of leutonic languages and 
in maly a sign, cf Ger Denkinaly a monument It is proDabb 
cognate with I at maiulus, spot Its meaning of stain is seen 
in the corrupted form ‘ iron-mould, ’ properly ‘ iron-mole a 
stain produced on linen or doth by lust or mk (3) A large 
struc ture of rubble, stone or other matcnal, used as a breakwater 
or pier (see Breakwaier), or the space of water so enclosed, 
forming a harbour or anchorage This word comes through 
the French from Lat moles , a mass, lurge structure The name 
of the “ Mole of Hadrian ” {moles Hadriam) is sometimes given 
to the mausoleum of that empeior, now the castle of St Angelo 
at Rome 

In zoology the name of mole (a contracted form of mould- 
warp i € mouJd-( aster) is properly applicable to the common 
mole (falpa europaea) a small, soft-furred, burrowing mammM, 
with minute eyes, and broad fossorial fore-feet, belonging to 
the order Insectivora an 4 the family Talpidae In a wider sense 
may be included under the same term the other Old World 
moles, the North American star-nosed and other moles, and ther 
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African golden moles of the family ChrysochUmdae In a still 
wider sense the name is applied to the Asiatic zokors and the 
African strand-moles, belonging to the order Rodentia, as well 
as to the Australian marsupial mole 

The common mole is an animal about six inches in length, 
with a tail of one me h The body is long and cylindrical, and, 
owing to the forward position of the front limbs, the head 
appears to rest between the shoulders the muzzle is long and 
obtusely pointed, terminated by the nostrils, which are close 
together in front, the minute eye is almost hidden by the fur, 
the ear is without a conch, opening on a level with the sur- 
rounding skin, the fore-limbs are rather short and very muscular, 
terminating in broad, naked, shovel-shaped feet, the palms 
normally directed outwards, each with five sub-equal digits 
armed with strong flattened claws, the hind-feet, on the contrary, 
are long and narrow, and the toes arc provided with slender 
c laws The body is densely covered with soft, erect, velvety fur — 
the hairs uniform in length and thickness, except on the muzzle 
and short tail, the former having some straight bristles on its 
sides, whilst the latter is clothed with longer and coarser hairs 
The fur is generally black, with a more or less greyish tinge, or 
hrownish-hlack but various paler shades up to pure white have 
been observed 

The food of the mole consists chiefly of earthworms, in pursuit 
of which it forms its well-known underground excavations 
Ihe mole is one of the most voracious of mammals, and, if 
deprived of food, is said to succumb m from ten to twelve hours 
Almost any kind of flesh is eagerh devoured by c aptive moles, 
which have been seen, as if maddened by hunger, to attack 
animals nearl) as large as themselves, such as birds, lizards, frogs, 
and even snakes, toads, however, thev will not touch, and no 
form of vegetable food attracts their notice If two moles be 
confined together without food, the weaker is invariably devoured 
b> the stronger Moles take readily to the water — m this respect, 
as well as in external form, resembling their North American 
representatives Bruce, writing in 1793, remarks that he saw 
a mole paddling towards a small island in the Loch of Climie, 
180 >ds from land, on which he noticed molehills 

The sexes come together about the second w^eck in March, 
and the voung — generally from four to six in number— which 
are brought forth in alxiut six weeks, quickK attain their full 
size 

Much misconception has prevailed with regard to the structure 
of Ihe mole's fortress, " 1 e the large breecling hillock, which is 
genet ally placed in bushes, or amid the roots of a tree, but a trust- 
worthy account, by Mi L L Adams, will be found in the Memoirs 
of the Mamhester literary and Philosophical Society (1903) vol 
xlvii , pt 2 

The geographical distnbution of the molt exceeds that of all the 
other species of the genus taken together It extends from England 
to Japan, and from the l)ovre Fjeld Mountains in Scandinivia and 
the Middle Dwma region in Russia to southtm ) uropc and the 
southern slopes of the Himalaya, where it occurs at on elevation of 
10 000 ft In Great Britain it is found as far north as Caithness, 
but in Ii eland and m the Western Isles of Scotland (except Mull) 
it 13 unknown (See Insectjvora ) (G E D , R I ♦) 

MOLECULE (from mod Lat ntoleciila the diminutive of 
moles y a mass), in chemistry and physu s the minutest particle 
of matter capable of separate existence The word appears to 
have been invented during the 17th century, and remained 
synonymous with atom (Gr arofio^, from a , privative, and 
rifivciv, to cut) until the middle of the 19th century, when a 
differentiation was established ‘‘ Atom ” has mainly a chemical 
import, being defined as the smallest particle of matter which 
can take part m a chemicd reaction, a ‘‘ molec ule is composed 
of atoms, generally two or more For the detailed chemical 
significanie of these terms, see Chemistry and for the atomic 
theory of the chemist (as distinguished from the atomic or 
molecular theory of the physicist) see Atom, reference may 
also be made to the article Matter 

The doctrine that matter can be divided into, or regarded as 
composed of, discrete particles (termed “ atoms by early 
writers, and “ molecules '' by modern ones) has at all times 
played an important part in mctaphybics and natural science 


The leading historical stages m the evolution of the modern 
conception of the molecular structure of matter are treated in 
the following passage from James Clerk Maxw^ell s article Atom 
in the 9th edition of the Ency Bnt 

‘ Atom' (Aro^uoy) is a body which cannot be cut in two Ihc 
atomic theory is a theory of the constitution of bodies which asserts 
that they are made up of atoms The opposite theory is that of the 
homogeneity and continuity of bodies, and asserts at least in the 
case of bodies having no apparent organization, such, for instance as 
water that as we can divide a drop of water into two parts which 
are each of them drops of water, so we hav e reason to believe that 
these smaller drops can be divided again, and the theory goes on 
to assert that there is nothing in the nature of things to hinder this 
process of division from being repeated over and over again times 
without end This is the doctrine of the infinite divisibility of 
liodies and it is in direct contradiction with the theory of atoms 
“ The atomists assert that after i certain number of such divisions 
the parts would be no longer divisible because each of them would 
be an atom The advocates of the continuity of matter assert that 
the smallest conceivable body lias paits and that whatever has 
parts may be divided 

In ancient limes Democritus was the founder of the atomic 
theory while Anaxagoras propounded that of continuity, under the 
name of the doctrine of homoeomena ( Ofiotoulpia) or of the similarity 
of the parts of a body to the whole I he arguments of the atomists 
and their replies to the objections of Anaxagoras are to be found in 
Lucietius 

In modern times the study of nature has brought to light many 
properties of bodies which appear to depend on the magnitude and 
motions of their ultimate constituents and the question of the exist- 
ence of atoms has once more become conspicuous among scientific 
inquiries 

We shall begin by stating the opposing doctrines of atoms and 
of continuity Ihe most ancient philosophers whose speculations 
are known to us stem to have discussed the ide is of number and of 
continuous magnitude of space and tune of matter and motion 
with a native power of thought which h is probablv never been sur- 
passed rhcir actual knowledge however and their scientific 
experience were nectssanlv limited, because in their days the records 
of human thought were only beginning to accumulate It is 
probable that the first exact notions of quant it v were founded on the 
consideiation of number It is by the help of numbeis that concrete 
quantities aie practiealU’^ measured and calculated Now number 
19 discontinuous We pass from one number to the next per saltum 
Ihe m ignitudes on the other hand which we meet with in geometry 
are essentially continuous 1 he attempt to apply numericTl methods 
to the eompaiison of gcomtiiical quantities led to the doctrine of 
incommensurables and to th it of the infinite divisibility of space 
Meanwhile the same considerations had not been applied to time 
so that in the days of /eno of Elea time was still reg irded as madt 
up of a finite number of moments,' while space was confessed to 
be divisible without limit This was the state of opinion when the 
celebrated aiguments against the possibility of motion of which 
that of Achilles and the tortoise is i specimen were piopounded bv 
7eno, and such, apparently continued to be the state of opinion 
till Aristotle pointed out th it time is di\ isible without limit in 
precisely the same sense that space is And the slowness of the 
development of scientific ideas may be estimated from the fact that 
Bavle docs not see iny force in this statement of Aristotle but 
continues to admire the paradox of Zeno (Bayle's Dictionary irt 
' Zeno ') 1 hus tlie direction of true scientific progress w as for manv 

ages towards the recognition of the infinite divisibility of space and 
time 

It was eisy to attempt to apply similar arguments to matter 
If matter is extended and fills space the same mental operation by 
which we recognize the divisibility of space may be applied in imagi 
nation at least to the matter which occupies space From this 
point of view the atomic doctiine might be regarded as a relic of the 
old numerical way of conceiving magnitude and the opposite doc 
trine of the infinite divisibility of matter might appear for a time 
the most scientific The atomists on the other hand, asserted very 
strongly the distinction between matter and space The atoms 
they said do not fill up the universe, there aie void spaces between 
them Jf it were not so Lucietius tells us, there could be no motion, 
for the atom which gives way first must have some emjity place to 
move into 

“ * Quapropter locus est intactus inane vacansque 
Quod SI non esset, nulla ratione moveri 
Res jxissent, namque ofhcium quod corporis exstat. 

Officere atque obstare id in omni tempore adesset 
Omnibus naud igitur quicquam procedere posset 
Principium quoniam cedendi nulla daret res ' 

De rerum natura, 1 335 

*' The opposite school mamtained then as thev have always done, 

' It will be noted that Clerk Maxwell's " atom " and " atomic 
theor\ " have the significance which we now attach to “ molecule *• 
and “ molecular theory " 
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that there is no vacuum — that every part of space is full of matter, 
that there is a universal plenum, and that all motion is like that of a 
fish m the water which vields m front of the fish because the fish 
leaves room for it behind 

“ * Cedere scjuainigcris latices nitentibus aiunt 
Et liquidas aperire vias, quia post loca pisces 
Linquant, quo possint cedentes confluere imdao ' 

Ibid 1 37^ 

“ In modern times Descartes held that as it is of the ebsence of 
matter to be extended in length breadth and thickness so it is of 
the essence of extension to be occupied by matter for extension 
cannot be an extension of nothing 

** Ac proinde si quaeratur quid fiet si Dtus auferat omne corpus 
quod in aliquo vase continetur, el nullum aliud in ablati locum 
venire permittat ? respondendum est, vasts latera sibi invicem hoc 
Ipso fore contigud Cum enim inter duo corpora nihil interjacet, 
necesse est ut sc mutuo tangant ac manifestc repugnat ut distent j 
sive ut inter ipsa sit distantia, et tamen ut ista distantia sit nihil 
quia omnis distantia (st modus extensionis ct ideo sme substantia 
extensa esse non potest * — Prtnctpia 11 18 

'* This identification of extension with substance runs through the 
whole of Descartes’s works and it forms one of the ultimate founda 
tions of the system of Spinoza Descaites consistentl> with this 
doctrine, denies the existence of atoms as parts of matter which by 
their own nature are indivisible He seems to admit however that 
the Deity might make certain particles of matter indivisible in this 
sense that no creature should oe able to divide them These par 
tides however would be still divisible bv their own nature because 
the Deity cannot dimmish his own power and therefore must retain 
his power of dividing them Leibniz on the other hand regarded 
his monad as the ultimate clement of everything 

‘ There are thus two modes of thinking about the constitution of 
bodies, which have had their adherents both in ancient and in modern 
times They correspond to the two methods of regarding quantitv 
—the arithmetical and the geometiieal To the atomist the true 
method of estimating the quantity of matter in i body is to count the 
atoms of it The void spaces between the atoms count for nothing 
To those who identify matter with extension the volume of space 
occupied by a liody is the only measure of the (luantity of matter 

^^Of the different foi ms of the atomic theory that of R J 
Boscovich may be taken as an examole of the purest mon uhsm 
According to Boscovich matter is made up of atoms Each atom 
IS an indivisible point having position in space capable of motion 
in a continuous path and possessing a certain mass whereby a 
certain amount of force is required to produce a given change ol 
motion Besides this the atom is endowed with potential force 
that IS to say that any two atoms attract or repel each other 
with a foice depending on their distance apart The law of this 
force for all distances greater than say the thousandth of an inch 
IS an attraction varying as the inverse square of the distance I or 
smaller distances the force is an attraction for one distance and a 
repulsion for another, according to some law not yet discovered 
Boscovich himself in order to obviate the possibility of two atoms 
ever being m the same place asserts that the ultimate force is a 
repulsion which increases without limit as the distance diminishes 
wuhout limit so that two atoms can never coincide But this 
seems an unwariantable concession to the vulgar opinion that two 
bodies cannot co-cxist m the same place This opinion is deduced 
from our experience of the behaviour of bodies of sensible size 
but wc have no experimental evidence tli it two atoms may not somt- 
times coincide For instance if oxygen and hydrogen combine 
to form water we have no experimental evidence that the molecule 
of oxygen is not in the very same place with the two molecules of 
hydrogen Many persons cannot get rid of the opinion that all 
matter is extended in length breadth and depth Ihis is a pre 
judice of the same kind with the I ist arising from our expenenci 
of bodies consisting of immense multitudes of atoms The system 
of atoms according to Boscovich occupies a certain region of space 
m virtue of the forces acting between the component atoms of Ihc 
system and any other atoms when brought near them No other 
system of atoms can occupy the same region of space at the same 
time, beciuse befoie it could do so the mutual action of the atoms 
would have caused a repulsion between the two systems insuperable 
by any force which wc can comm ind 1 bus a number of soldiers 
with firearms may occupy an extensive region to the exclusion of the 
enemy’s armies though the space filled by their bodies is but small 
In this wiy Boscovicn explained the apparent extension of bodies 
consisting of atoms each of w Inch is devoid of extension According 
to Boscovich’s theory, all action between bodies is action at a dis 
tance I here is no such thing in nature as actual contact between 
two bodies When two bodies are said in ordinary language to be in 
contact, all that is meant is that they are so near together that the 
repulsion between the nearest pairs of atoms belonging to the two 
bodies IS very great 

" Thus in Boscovach’s theory the atom has continuity of existence 
m time and space At any instant of time it is at some wint of 
space, and it is never in more than one place at a time It passes 
from one place to another along a continuous path It has a definite 


mass which cannot be increased or diminished Atoms are endowed 
with the power of acting on one another by attraction or repulsion 
the amount of the force depending on the distance between them 
On the other hand the atom itself has no parts or dimensions 1 n 
Its geometrical aspect it is a mere geometrical point It has no 
extension m space U has not the so-called proptrt> of Impene 
trability for two atoms may exist in the same place This we ma> 
regard as one extreme of the various opinions about the constitution 
of bodies 

‘ The opposite extreme that of Anaxagoras— the theory that 
bodies apparently homogentoiis and continuous are so in reility — 
IS, in its extreme form x theory incapable of development lo ok 
plain the piopertics of iny substance by this theory is impossible 
We can only admit the observed properties of such substance as 
ultimate facts 1 here is a certain stage however, of scientific 
pi ogress in which a method corresponding to this theory is of serv ice 
111 hydrostatics for instance we define a fluid by means of one of 
its known properties and from this definition we make the system 
of deductions which constitutes the science of hydrostatics In 
this way the science of hydrostatics may be built upon an expen 
mental basis, without any consideration of the constitution of a 
fluid as to whether it is molecular or continuous in like manner, 
after the French mathematicians had attempted with more or less 
ingenuity, to construct a theory of elastic solids from the h\ pothesis 
that they consist of atoms in equilibrium under the action of their 
mutual forces Stokes and others showed that all the results of Hits 
hypothesis so far at least as they agreed with facts, might be deduct cl 
from the postulate that elastic bodies exist and from the hypothesis 
that the smallest portions into which we c in divide them aie sensibly 
homogeneous In this way the principle of continuity which 
is the basis of the method of Fluxions and the whole of modern 
matheuiiitics, may be applied to the analysis of problems connected 
with material bodies by assuming them, for the purpose of this 
analysis, to be homogeneous All th it is required to make the results 
applicable to the rt il case is that the smallest portions of the sub 
stance of which we t ikc any notice sh ill be sensibly of the same kind 
Thus if i railway contractor has to make a tunnel through a hill of 
gravel and if one cubic yard of the gravel is so like anothei cubic 
yard that for the purposes of the eontiact they may be taken as 
equivalent then in estimating the work required to remove the 
gravel from the tunnel he may without fear of trror make his 
calculations as if the gravel were a continuous substance But if 
i worm has to make his wav through the gravel it makes the greatest 
possible (hfftrence to him whether he tries to push right against 
i piece of gravel or directs his course through one of the intervals 
between the pieces, to him therefore the gravel is by no means a 
homogciKous and continuous substince 

In the same way, a theory that some particular substance sa> 
witer is homogeneous and continuous may l)e a good working 
theory up to a certain point but may fail when wc come to deal 
with quantities so minute or so attenuated that their heterogeneitv 
of struetuie comes into prominence Whether this heterogeneity of 
structure is or is not consistent with homogeneity and continuity 
of substance is another question 

' I he extreme form of the doctrine of continuity is that stated by 
Dcscaites who miintains that the whole universe is equally full of 
matter, ind that this matter is all of one kind having no essential 
property besides that of extension All the properties which we 
perceive in matter he reduces to its parts being movable among one 
another and so capable of all the varieties which we can perceive 
to follow from the motion of its parts ii 23) Descartes s 

own attempts to deduce the (hllcrent qualities and actions of bodies 
in this way are not of much value More than a century was 
rcquiied to invent methods 01 investigating the conditions of the 
motion of systems of bodies such as Di scartes imagined Hut the 
hydrodvn imical discovery of Helmholtz that a voitcx in a perfect 
liquid possesses certain permanent characteiistics has been applied 
by Sir W Thomson (I ord Kelvin) to form a theory of vortex atoms 
in a homogeneous incompressible and fnctionlcss Inpiid 

iHF Molfci I \R Structure of Matti^r 

An enoimous mass of experimental evidence now shows quite 
conclusively that matter cannot be regarded as having a con- 
tinuous structure, but that it is ultimately composed of discrete 
parts Ihc smallest unit of matter with which physical pheno- 
mena are c oncerned is the molecule When chemu al phenomena 
occur the molecule may be divided into atoms, and these atoms, 
in the presence of electrical phenomena, may themselves be 
further divided into electrons or corpuscles It ought ac( orchngly 
to be possible to explain all the non-cIectrical and non-chemical 
properties of matter by treating matter as an aggregation of 
molecules In point of fact it is found that the properties which 
are most easily explained are those connected with the gaseous 
state, the explanation of these properties m terms of the mole- 
cular structure of matter is the aim of the ‘‘ Kinetic Theory of 
Gases The results of this theory have placed the molecular 
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conception of matter in an indisputable position, but even 
without this theory there is such an ac( umulation of electrical 
and optical evidence in favour of the molecular conception of 
matter that the tenability of this conception could not be 
regarded as open to question 

The Scale of Molecidar Structure — Apart from speculation, 
the first definite evidence for the molecular structure of matter 
oc curs when it is found that certain physical phenomena change 
their whole nature as soon as we deal with mutter of which the 


better need not cause surprise when it is stated that the quantities 
are calculated on the hypothesis that the molecules are spherical 
in shape Ihis hypothesis is introduced for the Sake of sim- 
plicity, but IS known to be unjustifiable in fact What is given 
by the formulae is accordingly the mean radius of an irreguhrl) 
shaped solid (or, more probably , of the region in which the field 
of force surrounding such a solid is above a certain intensity) 
and the mean has to be taken m different ways in the different 
phenomena Ihis and the difficulty of obtaining accurate 


linear dimensions are less than a certain amount As a single | experimental results fully account for the differences inter be 
instance of this may be mentioned some experiments of Lord | in the values of the quantities calculated 


Rayleigh {Proc Roy Soc , 1890, 47, p 364), who found that 
a film of olive oil spread over the surface of water produced a 
perceptible effect on small floating pieces of camphor, at places 
at which the thickness of the film was 106 x to ® ems , but 
produced no perceptible effec t at all at places where the thickness 
of the film was 81 x 10 ~ ems Thus a certain phenomenon, 
of the nature of c apillary action, is seen to depend for its existence 
on the linear dimensions of the film of oil , the physical properties 
of a film of thickness xo 6 x 10 ^ ems are found to be in some 
way quahtatively different from those of a film of thickness 
81 X 10 ' ® ems Here is proof that the film of oil is not a con- 
tinuous homogeneous structure, and we are led to suspect that 
the scale on which the structure is formed has a unit of length 
comparable with 8 x 10 ems Ihe probability of this con- 
jecture is strengthened when it is discovered that m all pheno- 
mena of this type the critical length connected with the stage 
at winch the phenomenon changes its nature is of the order of 
magnitude of 10 “ ® ems 

Lord Rayleigh (Phil Mag 1890 [s], 30, p 474) has pointed 
out that the earliest known attempt to estimate the si/e of 
molecules, made by Thomas Young m 1805, was based upon the 
consideration of phenomena of the kind just mentioned Dis- 
cussing the theory of capillary attractions, Young ^ found that 
at a rough estimate the extent of the cohesive force must be 
limited to about the 250-milhonth of an inch ” ( - 10 " ® ems ), 
and then argues that “within similar limits of uncertainty we 
may obtain something like a conjei tural estimate of the mutual 
distance of the particles of vapours, and even of the actual 
magnitude of the eleincntarv atoms of lujuids It appears 

tolerably safe to conclude that, whatever errors may have 
affected the determination, the diameter or distance of the 
particles of water is between the two thousand and the ten 
thousand millionth of an inch” (= between 125 x 10*® and 
02«5 X 10 ®cms) 

The best estimates which we now possess of the si/es of molc- 
( ulcs arc provided by calculations based upon the kinetic theory 
of gases In the following table are given the values of the 
diameters of the molecules of six substances with which it is 
easy to experiment m the gaseous state, these values being 
(alculatcd m different ways from formulae supplied by the 
kinetic theory 


Gas 


Hydrogen 

Carbem 

morvoxide 

Nitrogen 

Air 

Oxygen 

Carlxjn 

dioxufe 


From tlcvj i 
tions from 
Bo>lc s law 


2 05 10 


3 I 2 X 10 -» 
2 90 X 10 8 


3 00 y 10- 


From CO 
efficient if 
viscosity 

2 05 ^ 10-8 
2 90 X 10-8 

2 90 X 10^8 

2 80 X 10 '8 
2 81 X 10"8 


1 ? roll! CO 
effii lent of 
coiuliiLtion of 
heat 

1 99 10-8 

2 74 X 10-8 

2 71 XIO’8 

2 72 X 10 8 
2 S8 X 10-8 


3 17 X 10-8 I ^ 58x10-8 


c theory of gase!> 

From CO 
cfTiciciil of 
dififuMon 

Mean value 

2 02 ^ 10 8 

2 05 X To -8 

2 92 X 10-8 

2 85 X 10 8 

— 

2 92 X 10-8 

— 

2 83 X 10-8 

2 70 X 10-8 

2 70 X 10-8 

3 28 << 10-8 

3 33x10 8 


The agreement of the values obtained for the same quantity 
by different methods provides valuable confirmation of the 
truth of the molecular theory and of the validity of the methods 
of the kinetK theory of gases 1 hat tlie results do not agree even 


Heat a Mamfcbtation of Molecular Motion — An essential 
feature of the modern view of the structure of matter is that 
the molecules are supposed to be m rapid motion relatively to 
one another We are led to this conception by a number of 
experimental results, some of which will he mentioned later 
We are compelled also to suppose that the motion assumes 
different forms in different substances Roughly speaking, it 
is found that there are three main types of molecular motion 
corresponding to the tlircc stales of matter- solid, liquid and 
gaseous lhat the distances triversed by the molecules of a 
solid arc very small m extent is shown by innumerable facts 
of everyday observation, as for instance, the fact that the surface 
of a finely carved metal (such as a plate used for steel engraving) 
will retain its exac t shape for centuries, or again, the fact that 
when a metal body is coated with gold-leaf the molecules of the 
gold remain on its surf ice indefinitely if they moved through 
any but the smallest distances they would soon become mixed 
with the molecules of the baser metal and diffused through its 
interior Ihus the molecules of a solid must make only small 
excursions about their mean positions In a gas the state of 
things IS very different, an odour is known to spread rapidly 
through great distances, even in the stillest air, and a gaseous 
poison or corrosive will attack not only those objects which are 
in ( ontact with its source but also all those which can be reached 
b> the motion of its molecules 

As a preliminary to examining further into the nature of 
molecular motion and the differences of character of this motion, 
let us try to picture the state of things which would exist m 
a mass of solid matter in which all the molecules are imagined 
to be at rest relatively to one another The fact that a solid 
body in its natural state is capable both of compression and 
of dilatation indicates that the molecules of the body must not 
be supposed to be fixed rigidly in position relative to one another, 
the further fact that a motion of either compression or of dilata- 
tion IS opposed by forces whith are brought into play in the 
interior of the solid suggests that the position of rest is one m 
which the molecules are m stable equilibrium under their 
mutual forces Siu h a mass of imaginary matter as we are now 
considering may be compared to a collection of heavy particles 
held in position relatively to one another by a system of light 
spiral springs, one spring being supposed to connect eai h pair 
of adjacent particles Let two such masses of matter 
be suspended by strings from the same point, and 
then let one mass be drawn aside, pendulum-wise, 
and allowed to impinge on the other After impact 
the two masses will rebound, and the process may 
be repeated any number of times, but ultimately 
the two masses will be found again hanging in con- 
tact side by side At the first impact each layer of 
surface molecules which takes the shock of the 
impact will be thrust back upon the layer behind 
it this layer will in this way be set into motion 
and so influence the layer still further behind, 
and so on indefinitely The impact will accordingly 
result in all the molecules being set mto motion, 
and by the time th^t the masses have ceased impinging 
on one another the molecules of which they are compiosed 
will be performing oscillations about their positions of 
equilibrium The kinetic energy with which the moving mass 


On the Cohesions, of Eluids," Phxl Iraas. (*803), Young’s or'gmaHy impinged on that at rest is now represented by the 
Coll Worhs, i 401 energy, kinetic and potential, of the small motions of the 
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individual molecules It is known, however, that when two I number of collisions with other free molecules and with the sides 


bodies impinge, the kinetic energy which appears to be lost 
from the mass-motion of the bodies is in reality transformed 
into heat-energy Thus the molecular theory of matter, as we 
have now pictured it, leads us to identify heat-energy m a body 
with the energy of motion of the molecules of the body relatively 
to one another A body in which all the molecules were at rest 
relatively to one another would be a body devoid of heat This 
conception of the nature of heat leads at once to an absolute 
zero of temperature— a temperature of no heat-motion — which 
is identical, as will be seen later, with that reached in other 
ways, namely, about - 273° C 

The point ot view which has now been gained enables us to 
interpret most of the thermal properties of solids in terms of 
molecular theory Suppose for instance that two bodies, both 
devoid of heat, are placed in contact with one another, and 
that the surface of the one is then rubbed ()\ c r that of the other 
The molecules of the two surface-layers will exert forces upon 
one another, so that, when the rubbing takes place, eac h layer 
will set the molecules of the other into motion, and the energy 
of rubbing will be used in establishing this heat-motion In 
this we see the explanation of the phenomenon of the generation 
of heat by friction At first the heat-motion will be confined 
to molecules near the rubbing surfac es of the two bodies, but, 
as already explained, these will in time set the interior molecules 
into motion, so that ultimately the heat-motion will become 
spread throughout the whole mass. Here we have an instance 
of tlie conduction of heat ^ When the molecules are oscillating 
about their equilibrium positions, there is no reason why their 
mean distance apart should he the same as when they are at 
rest This leads to an interpretation of the fact that a change 
of dimensions usually attends a change in the temperature of 
a substance Suppose for instance that two molecules, when 
at rest in cc]uilibnun, are at a distance a apart It is very 
possible that the repulsive fore e they exert when at a distance 
a-€ may be greater than the attr^utive force they exert when 
at a distance cz f c If so, it is clear that their mean distance 
apart, averaged through a sufficiently long interval of their 
motion, will be greater than a A body made up of molecules of 
this kind will expand on heating 

As the temperature of a body increases the avenge energy 
of the molecules will increase, and therefore the range of their 
excursions from their positions of C(]uilibrium will increase also 
At a certain temperature a stige will be reached m which it 
is a frequent oc currence for a molecule to wander so far from its 
position of equilibrium, that it does not return but falls into a 
new position of ccpiilibrium and oscillates about this When 
the body is m this state the relative positions of the molecules 
are not permanently fixed, so that the body is no longer of 
unalterable shape it has assumed a plastic or molten condition 
The substance attains to a perfectly liquid state as soon as the 
energy of motion of the molcc ulcs is such that there is a c onstant 
rearrangement of position among them 

A molecule escaping from its original position in a body will 
usually fall into a new position in which it will be held m 
equilibrium by the forces from a new set of neighbouring mole- 
cules But if the wandering molecule was originally close to 
the surface of the body, and if it also happens to start off in the 
right direction, it may escape from the body altogether and 
describe a free pith m space until it is checked by meeting a 
second wandering molecule or other obstacle The body is 
continually losmg mass by the loss of individual molecules in 
this way, and this explains the process of evaporation More- 
over, the molecules which esc ape are, on the whole, those with 
the greatest energy The average energy of the molecules of 
the liquid is accordingly lowered by evaporation In this we see 
the explanation of the fall of temperature which accompanies 
evaporation 

When a liquid undergoing evaporation is contained m a closed 
\ essel, a molecule which has left the liquid will, after a certain 

^ Oilier processes ilso help in the conduction of heat, especially ; 
in substances which arc conductors of electricity 


of the vessel, fall back again into the luiuid Thus the process 
of evaporation is necessarily accompanied by a process of recon- 
densation When a stage is reac hed such that the number of 
molecules lost to the liquid bv evaporation is exactly equal to 
that regained by condensation, wc have a liquid in equdibnum 
with Its own vapour If the whole liquid becomes vaporized 
before this stage is attained, a state will exist in whu h the vessel 
is occupied solely by free molcciiks, describing paths which 
are disturbed only by encounters with other free molecules fir 
the sides of the vessel This is the conception which the 
molecular theory compels us to form of the gaseous state 

At normal temperature and pressure the density of a substance 
in the gaseous state is of the order of one-thousandth of the 
density of the same substance m the solid or liquid state It 
follows that the average distance apart of the molecules in the 
gaseous state is roughly ten times as great as in the solid or 
liquid state, and hence that in the gaseous state the molec ules 
arc at distances apart which are large compared with their 
linear dimensions (If the molecules of air at normal tem- 
per iture and pressure were arranged m cubical order, the edge 
of each cube would be about 2 q x to ^ems , the average 
diameter of a molecule m air is 2 8 x ems ) Further 

and very important evidence as to the nature of the gaseous state 
of matter is provided by the experiments of Joule and Kelvin 
These experiments showed tliat the change in the temperature of 
a gas, consequent on its being allowed to stream out into a 
vacuum, is in general very slight In terms of the molecular 
theory this indicates that the total energy of the gas is the sum 
of the separate energies of its different molecules the potential 
energy arising from mterrnolecular forces between pairs of 
molecules may be treated as negligible when the matter is m 
the gaseous state 

These two simplifying facts bring the properties of the gaseous 
state of matter within the range of mathematical treatment 
The kinetic theory of gases attempts to give a mathematical 
account, in terms of the molecular structure of matter, of all 
the non-chemical and non-elec tncal properties of gases The 
remainder of this article is devoted to a brief statement of the 
methods and results of the kinetic theory No attempt will 
be made to follow the histone carder of development, but the 
present theory will be set out m its most logical form and order 

The Kinetic Theory of Gaines 

A number of molecules moving m obedience to dynamical 
laws will pass through a senes of configurations which can be 
theoretically determined as soon as the struc ture of each molecule 
and the initial position and velocity of every part of it are known 
Th detcrminxtion of the senes of eonfigurations developing 
out of given initial conditions is not, however, the problem of 
the kinetic theory the object of this theory is to explain the 
general properties of all gases in teims onl> of their molecular 
structure Wc are therefore called upon, not to trace the series 
of ( onfigu rations of any single gas, starting from definite initial 
(Conditions, but to search for features and properties common 
to ail senes of onfigurations, independently of the particular 
initial conditions from whic h the gas may have started 

We begin with a general dynamical thcoiern, whose spenal ippli- 
cation, wlun the clymmical system is identified with a gas, will 
appear later Let q^ q,t be Iht generalized co oyaamIcMl 
ordinates of any dynamical system, and kt />j, />^, Pn 
be the corresponding momenta If the system is 
supposed to obey the conservation of energy and to move solely 
under its own internal forces tlu. changes in the co ordinates and 
momenta can bo found from the Hamillom in crpiations 


where qr c notes dqrjdt, &c , and E is the total energy expressed as 
a function of />„ />„, q,t When the initial values of />j, q^ 

pn, q» are given, the motion can bo traced completely from these 
equations 

Let us suppose that an infinite number of exactly similar systems 
start simultaneously from all ix)ssible values of 7, p„ q,,^ 
each moving solely under its own internal forecs, ancl Iherefore in 
accordance with equations (i) Let us contine our attention to those 
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systems for which the initial values of pi, p„, he within 

a range such that 

Pi IS between /?, and pi-tdpi 
‘h „ „ „ ?,+</?!, and so on 

I et the product dp^ dg^ dp„ dq» be spoken of as the extension '* 
of this range of values 

After a time dt the value of p^ will have increased to pi'^pidt, 
where p^ is given by eouations (i), and there will be similar changes 
in p^y ^2, qn Thus after a time dt the values of the co- 
ordinates and momenta of the small group of systems under con 
sideration will he within a range such that 

Pi IS between /?, + p\dt and pi f dpi + -f ^pdp^dt 

qi „ , 4 * qidt , qi 4 - dqi + (^qi + 

and so on Thus the extension of the range after the interval dt is 

dp,(i f 




:;W 


or expandmg as far as first powers of dt^ 
dpidq, dp„dq„ |i + 

I rom equations (i), wt find that 

0/>i + a?, 

SO that the extension of the new range is seen to be dp.dqi dpndoni 
and thtrefore equal to the initial extension Since the values of the 
CO ordinates and inomtnta at any instant during the motion may be 
treated as “ initial values, it is clear that the ‘ extension ot the 
range must remain const int throughout the whole motion 
This result at once disixises of the possibility of all the systems 
acquiring any common characteristic in the course of their motion 
through a tendency for their co ordinates or momenta to concentrate 
about any particular set, or senes of sets, of values But the result 
goes further than this Let us imagine that the systems had the 
initial values of their co ordinates and momenta so arranged that the 
number of systems for which the co-ordinates and momenta v\ere 
within a given range was proportional simply to the extension of 
the range I hen the result proves that the values of the co 
ordinates and momenta remain distiibutcd in this way throughout 
the whole motion of the systems Thus, if there is any character- 
istic which IS common to all the systems after the motion h^s been 
m progress for any interval of tunc, this same characteristic must 
equally have been common to all the systems initially It must, 
in fact, be a chiracttnstic of all possible states of the systems 
It IS accordingly clear that there can be no property common to 
all systems, but it can be shown that when the system contains 
a gas (or any other aggregation of similar molecules) as part of it 
there are properties which arc common to all possible states, exctjit 
for a number which form an insignificant fraction of the whole 
These properties arc found to account for the physical properties of 


gases 

Let the whole energy h of the system be supposed et^ual to Lj -f 
where 1 ^ is of the form 

E, = 42 {wm^ + -f -f- ai^,- -h -f- + <n,,0,r) 


-f 4- 4- ^n'w'^ 4“ 3j<^r ■! ^ “1“ 

i 

where 0j,du, Bn and similarly arc any momenta 

or functions of the co ordinates and momenta or co ordinates alone 
which arc subject only to the condition that they do not enter into 
the coeflicients oi, a, &c 

In this expressKih the first line may be supposed to rcpiesent the 
energy (or part of the t nergy) of s similar moleeulcs of a kind v hich 
we shall call the first kind, the tenns \(mu^ 4 fnt;- { mw^ being 
the kinetic energy of translation, and the remaining terms arising 
from energy of rotation or of internal motion, or from the energy, 
kinetic and jiotcntial, of small vibrations The second line m I ^ 
will represent the entrgy (or part of the energy) of s' similar moIe“ 
eules of tlic second kind, and so on It is not at present necessary 
to suppose that the molecule s are those of substances in the gaseous 
state Considering only those states of the system which have a 
given value of F^, it can be proved, as a theorem m pure mathematics,' 
that when s 5^ arc very large, then, for all states except an 

infinitesimal fraction of the whole number, the values of w, v, w he 
within ranges such that 

(i) the values of u (and similarly of w) are dislnbuled among 
the s molccuU s of the first kind according to the law of tnal and error, 
and similarly of course for the moleeulcs of other kinds 
(a) %\mw^ 

r r ^ ^ ‘ 

S ~ S S S ~~ 


' See Jeans, Dynamtcal 1 heory of Gases (1904), ch v 


A state of the system m which these two properties are true 
will be called a normal state ", other states will be spoken of as 
" abnormal * Let all possible states of the system ^ 
divided into small ranges of equal extension, and of ' 
these let a number P correspond to normal, and a number 
p to abnormal, states What is proved is that, as s, s', become 
very great, the ratio P//> becomes infinite Considering only 
systems starting in the p abnormal ranges, it is clear, from the fact 
that the extensions of the ranges do not change with the motion, 
that after a sufficient time most of these systems must have passed 
into the P normal ranges Speaking loosely, we may say that there 
is a probability P/(P 4- />), amounting to certainty in the limit, that 
one of these systems, selected at random, will be m the normal state 
after a sufficient time has elapsed Again, considering the systems 
which start from the P normal ranges, wc see that there is a prob 
ability /)/(P -f p) which vanishes in the limit, that a system selected 
at random from these will be in an abnormal state after a sufficient 
time Thus, subject to a probability of trror which is infinitesimal 
m the limit, we may state as general laws that — 

A system •starting from an abnormal state tends to assume the normal 
state , while 

A system starting from the normal state wUl remain in the normal 
state 

It will no\s be found that the various properties of gases follow 
from the supposition that the gas is m the normal state 

If each of the fractions (3) is put equal to 1/4A, it is readily found, 
from the first property of the normal state, that, of the 
s molecules of the first kind, a number tributlon of 

^'^^dudvdiv (j) V^tocltlee 

have velocities ot which the components he between u and u-\-du, 
V and dv, w and w \-dw, while the corresponding number of mok 
eules of the second kind is, similarly, 

s' '^ + ^)dudvdiv (5) 

If c IS the resultant velocity of a molecule, so that 
it is readily found from formula (4) that the number of molecules 
of the hrst kind of which the resultant velocity lies between c and 
c+di IS 

4 ir5 '/tt ) e (0) 

Ihcse formulae express thi law of distribution of velocities ' 
m the normal state th( law is often called Maxwell s Law of 
tnhuUon 

If \mir denote the mean value of averaged over the 

•i molecules of the first kind, cqii itions ( may be written m the form 

\mu^ — \mv^ = 4 mur ~ ~ =1/4/1, (7) Bqulpartl- 

showing that the mem energy represented by each ttonot 
term m (formula i) is the same 1 hese eciuations 
express the law of equipartition of energy, ’ commonly spoken 
of as the Maxwell Boltzmann Law 

The 1 iw of equipartition shows th it the various mean energies 
of differs nt kinds are all equal, each being measured by the quantity 
1/4 A We have already seen that the mean energy in Temoera* 
creases with the temperature it will nowr be supposed 
that the mean energy is txietly jiroportional to the 
temperature The complete justification for this supposition will 
appear later a partial justification is obtained as soon as it is seen 
how many physical laws can be explained by it We accordingly 
put 1/2/1 - RT, where T denotes the temperature on the absolute 
sctUc, and then have equations (7) m the form 

— mv- - — KT (8) 

When a system is composed of a mixture of ditterent kinds of 
molecules, the fact that h is the same for each constituent [cf 
formulie {5) and (6)] shows that m the nonnil state the different 
substances arc all at the same temperature For mstince, if the 
system IS comjiosed of a gas and a solid boundary, some of the terms 
in expn ssion (2) may be supposed to represent the kmc tie energy of 
the molecules of the boundary, so that equations (7) show that m 
the normal state the gas has the same temperature as the boundarv 
The proceSvS of equalization of temperature is now seen to be a special 
form of the process of motion towards the normal state the gener il 
laws which have been staled above in connexion with the normal 
state are seen to include as special cases the following laws — 

Matter originally at non uniform temperature tends to a<ssume a 
uniform temperature , while 

Matter at uniform temperature will remain at uniform temperature 
It will at once be apparent that the kinetic theory of matter enables 
us to place the second law of thermodynarmes upon a purely dynami 
cal basis So far it has not been necessary to suppose the matter 
to be m the gaseous slate Wc now pass to the consideration of laws 
and properties which are peculiar to the gaseous state 

A simple approximate^ calculation of the pressure exerted by a 
gas on its containing vessel can be made by supposing that the mole 
eules are so small in comparison with their distances 
apart that they may be treated as of infinitesimal size ^ 

Let a mixture of gases contain per unit volume v mole- 
cules of the first kind v' of the second kind, and so on let 
us fix our attention on a small area dS of the boundary of the 
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vessel, and let co-ordinate axes be taken such that the ongin is in 
</S, and the axis of pc is the normal at the origin into the gas The 
number of molecules of the first kind of gas, whose comixments 
of velocity he within the ranges between u and v and r-f dv, 

w and w-^dw^ will, by formula (5), be 

V sj e - + ^^^)dt 4 dvdw (9) 

per unit volume Construct a small cylinder inside the gas, having 
d^ as base and edges such that the projections of each on the co- 
ordinate axes are udt, vdt, wdt Each of the molecules enumcritcd 
in expression (9) will move parallel to the edge of this cylinder, and 
each will describe a length equal to its edge in time dt Thus 
<: ich of these molecules which is initially inside the cylinder, will 
impinge on the area dh within an interval dt The cylinder is of 
volume udtdS, so that the product of this and expression (9) must 
give the number of impacts between the area dS and molecules of 
the kind under consideration within the interval dt Each impinging 
molecule exerts an impulsive pressure equal to mu on the bounclary 
before the component of velocity of its centre of gravity normal to 
the boundary is 1 educed to zero Thus the contribution to the total 
impulsive pressure exerted on the art a dS in time dt from this cause 

IS 

mu X udtd^ X dudvdw (10) 

Ihe total pressure exerttd in bringing the centres of giavity of 
all the colliding molecules to rest normally to the boundary is ob 
tamed by first integrating this exjiression with respect to «,w, tt/, 
the limits l)cing all values for which collisions are possible (namely 
Irom - ^ to o for m, and from — 00 to | go for v and w) , and then 
summing for all kinds of molecules in the g is Further impulsive 
pressures aie required to restart into motion all the molecules which 
h ivc undergone collision The aggregate amount of these pressures 
is clearly the sum of the momenta, normal to the boundary, of all 
molecules which have left within a time dty and this will be given 
by expression (10), integiated with respect to u from o to co , and 
with respect to v and w from —00 to | 00 , and then summeel for all 
kinds of molecules in the gas On combining the two parts of the 
pressure which have been calculated the aggregate impulsive 
])ressure on m time dt is found to be 

a 

•^dtdS fjj y s ' + ' + "'*1 niu-dudvdw, 

00 

where 5 elenotes summation o\er all kinds of molecules This is 
equivalent to a steady pressure per unit aiea where 

p] -= S IJI v mu- dudvdw 


Cleaily the integral is Ihe sum of the values of mu^ for all the 
molecules of the first kind m unit volume, thus 

p -jz V mu'^ 4- 4 - (ii) 

On substituting from equations (7) and (8), this expression assumes 
the forms 


p = {v h v' + )/ 2 h (12) 

/ h )R1 (13) 


Molecular 

Velocities 


The number of molceulcs per unit volume in i gas at noimaltem- 
l)eiaturc and pre ssure is know n to be about 2 75 X 10'® If in formula 
(i 3) we put /> ^ 1 013 X 10®, (v 4 1 '4 ) ~ 2 75 X 

T-^273, we obtain K — i 35 X 10 and this enables us 
to determine the mean velocities pioduced by heat 
motion in imdccules of iny given mass For molecules of known 
gases the calculation is still easier If p is the density correspond 
mg to pressure p, we find thrt formula (ii) assumes the form 

P - 

where C is a velocity such that the g is wo ild h ivc its actual transla- 
tion il energy if each molecule move el with the same velocity C By 
substituting experimentally determined pairs of values of p and p 
we can calculate C for different gases, and so obtain a knowledge 
of the magnitudes of the molecular velocities For instance, it is 
found that 


for hydrogen at 0“ Cent 0 — 183,900 ems per sec 

„ uir „ 15° „ C-== 49,800 „ „ „ 

,, mercury vapour at 0° „ 18,500 ,, „ ,, 

and other velocibes can readily be calculated 
From the value K-^ i 35 x 10 it is readily calculated that a mole- 
cule, or aggregation of molecules, of mass 10 grammes, ought to 
^ have a mean velocity of about 2 millimetres a second at 

Brownian ^ qo ^ Such a velocity ought accordingly to be set up in a 
jn ovements of i o grammes mass immersed in air or liq uid 

at o-' C , by the continual jostling of the surrounding molecules or 
particles A particle of this mass is easily visible microscopically, 
and a velocity of 2 mm per second would of course be visible if 
continued for a sufficient length of time Each bombardment will, 
however, change the motion of the particle, so that changes are too 
freejuent for the separate motions to be individually visible But 
it can be shown that from the aggregation of these separate short 
motions the particle ought to have a resultant motion, described 


with an average velocity which, although much smaller than 2 mm 
a second, ought still to be microscopieall> v isihk It has been shown 
by R von S Smoluehowski {Ann d Phys , 190O, 21, p 756) that this 
theoretically predicted motion is simply that seen in the Brownian 
movements * first observed by the botanist Robert Brown in 1827 
Thus the Brownian movements'* provide visual demonstration 
of the reality of the heat motion postulated by the kinetic theory 
Dalton's Law — The pressure as given by formula (12) can be written 
as the sum of a number of separate terms, one for each Pressure, 
gas m the mixture Hence we have Dalton*s law Volume and 
The pressure of a mixture of gases ts the sum of the pres Temperature 
sures which would be exerted separately b\ the several Relations ^ 
constituents if each alone were present 

Avogadro’s Law —From formula (13 it appears that v4i/' -{ 
the total number of molecules per unit volume, is determined when 
p, T and the constant R are given Hence w c hav e Avogadro*s law 
Different gases, at the same temptrafure and ptessure, contain equal 
numbers of moh rules per unit lolume 

Hoyle s and C harks' Laws -If v is the volume of a homogeneous 
mass of gas and N the total number of its molecules, N - (i/4v'4 

), so that 

pv = RNT (14) 

In this eqii ition w e have the combined laws of Boyle and ( harles 
When the temperature of a gas is kept constant the pressuic vanes 
inversely as the volume, and when the volume is kept constant the 
pressure varies as the timperature 

Since the volume at constant pressure is exactly pioportional to 
the ibsolute tempciaturc, it follows that the coefficients of expansion 
of all gases ouglit, to within the limits of error introduced by the 
assumptions on which wc are working, to have the same value 1/273 
Van dtr Waals s Equation — The laws which have just been stated 
arc obeyed very approximately, but not with perfect accuracy, by 
all gases of which the density is not too gn at or the temperature too 
low Van der Waals, m a famous monograph. On the C ontinuity 
of the Liquid and Gaseous States (Leiden, 1873), has shown that the 
imperfections of equ ition (14) may be traced to two causes — 

(I ) The calculation has not illowtd for the finite size of the 
moltcules, and their consequent interference with one another's 
motion, and 

(II ) The calculation has not allowed for the field of inter molecular 
force between the molecules, which, although small, is known to 
have a real existence The presence of this field of force results m 
the molecules, when they reach the boundary, being acted on by 
forces in addition to those originating in their impact with the 
boundary 

To allow for the first of these two factors. Van der Waals finds that 
V in equation (14) must be replaced by v - b, where h is four times 
the aggregate space occupied by all the molecules, while to allow for 
the second factor, p must be replaced by p \ ajv^ 1 hus the pressure 
is given by the equation 

{p 4 afv-) (v-h) ^ RNT, 

whieh IS known as Van der Waals's equation Ibis equation is 
found experimentally to be cipable of repiesentmg the relation 
between p, V, and 1 ov cr large ranges of vilues (See Condensation 

OF (tASES ) 

Let us consider a single gas, consisting of N similar molecules m a 
volume V, and let the energy of each molecule, as m calorimetry 
formula {2) be given by 

E = i2(wm^ 4 4 4 4 ci„ 0 ,r) (i 5) 

~ N 

— N(w 4 3)/4^^ by equ itioii (7) 

-i(« + 3)RNT (16) 

Let a quantity dQ of energy, measured m work units, be absorbed 
by the gas from some external source, so that its pressure, volume 
and temperature change The ecjuation of energy is 

dQ^-dr. \ f>dv, (i;) 

cxpicising that tlu total incrgy dQ is used paitly m increasing 
thi inleinal energy of the gas, and partly m cxpinding the gas 
against the pressure p If wc take /? — RNT/r; from equation (14) 
and substitute for L from ecjuation (lO) this last equation becomes 
~ (- RNTift'/e, (iS) 

which may be taken is the general equation of calorimetry, for a 
gas wluch accurate! ) obeys equation (14) 

'Second I aw of 1 hermodynamns — If wc divide throughout by T, 
we obtain 

- 1(« + a)RN ' + RN 

1 J V 

showing that dQ/T is a jitrfcct differential This not only verifies 
that the second law of thermodynamics is obeyed, but enables us 
to identify T with the absolute thermodynamical temperature 
If the volume of the gas is kent constant, we put dv~ o in 
equation {18) and cfQ — JC^NwifT, where C is the specific specific 

heat of the gas at constant volume and J is the mcchani- Heata 

cal equivalent of heat We obtain 

C - iirt + ,)R/Jm (19) 

On the other hand, if the pressure of the gas is kept constant 
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throughout the motioB, Tjv is constant and dQ ^ JC/ T, whence 
C/ ==• \[n + 5 )K/Jw* 

By division of the values oiQ^ and Ct; we find for 7, the ratio of 
the spt uhc heats 

7 = 1 + 2/(« + 3) (21) 

dhe comparison of tins formula with experiment provides a 
striking confirmation of the truth of the kinetic theory but at the 
same time disclost*s the most formidable difiiculty which the theory 
has so far had to encounter 

On givmg different values to n m formula (21), wc obtain the 
values for 7 

n o, I, 2, 4, 5, 

7-^1 60, 15, 14, I I 28, I 25, &c 

ThU'*, to within the degree of approximation to which our theory 
IS acciiratt^ the value of for every gas ought to be one of this senes 
Hie following are the values of 7 for gases for which 7 can be observed 
with some aeeuracy — 


Mercury 

I 06 

Nitrogen 

I 40 

Krypton 

I 66 

Carbon monoxide 

I 41 

Htlium 

I 6s 

Hydrogen 

I 40 

Argon 

I 62 

Oxygen 

I 40 

Air 

I 40 

Hydrochloric icid 

I 10 


It IS clear that for the first four gases n~ o, while for tlic remainder 
n--2 To examine what is meint by a zero value of n wc refer to 
formula (15) The value of « is the number of terms in tlie energy 
of the molecule beyond that due to translation Thus uheii n^o, 
the whole energy must be translation.il there can be no energy of 
rotation or of internal motion Ihc molecules of gases for which 
n = 0 must accordingly be spherical m shape and m internal structure, 
or it least must behave at collisions as t^ugh they were spheneal, 
for they would otherwise be set mto rotation by the forces expe 
nenced at collisions In the light of the se results it is of extreme 
significance that the four gases for wluch n=o are all believed to be 
monatomic the molecules of tht-se gases consist of single atoms 
Moreover, these four arc the only monatomic gases for which the 
value of 7 IS known so that the only atoms of which the shape can 
be determinttl arc found to be spherical It is at least a plausible 
conjecture, until the contiary ls proved, tliat the atonxs of all 
elements arc spherical ^ 

The next value which oceuis is w — 2 The kinetic energy of the 
molecules of these gases must contain two teri^is m atldilion to those 
representing translaiional cncigy For a rigid body the kinetic 
energy will, in generil, consist of three terms m 

addition to the trajnslational energy The value w ~2 is appropriate 
to botiies of which the shape is that of a solid of revolution, so that 
there 1$ no rotation about the axis of symmt try We must accord- 
ingly suppose that the molecules of gases for which — 2 are of this 
shape Now this is exactly the shape which we should expect to 
lind in molecnks composctl of two spherical atoms distorting one 
another by their mutual forces, and all gases for which n — 2 are 
diatomic 

No molecule could possibly lx* imagined for which n had a m g ili\ 
value or the value n — i The theory therefore passes \ crucial 
test when it is discovered that no gases exist for which n is either 
negative or unity On the other liand the theory encounters i 
very serious difficulty in the fact that all molecules possess a great 
number of possibilities of internal motion as is shown by the 
number of aistinct lines in their spectra both of emission and of 
absorption So far as is known eich line in the bpectrum of say 
mercury represents a possibility of i distinct vibrition of the 
mercury atom and accordingly provides two terms (siy -f- ^<p- 
where is the normal co ordinate of the vibration) m the expression 
for the energy of the molecule There are many thousands of 
lines in the mercury spectrum so that from this evidence it would 
appear thit for mercury vapour n ought to be \erv great and 7 
almost eqii il to unity Instead of this we havt n o and 7 — i§ 
As a step towards removing this difficulty we notict that the energy 
of a vibration such as is represented dv a spectral line has the 
peculiarity of being unable to exist (so fai as we know) without 
suffering dissipation into the ether This energy therefore comes 
under a different category from the energy for which the law of 
equipartition was proved for m proving this law conservation of 

1 Very significant conhrination of this conjecture is obtained 
from a stiiny of the specific he its of the elements in the solid 
state If a solid bo<Iy is regaukd as an aggregation of similar atoms 
each of mass ni, its specific heat C is given, as in foimul i (19) by C _ 
J(n \ t)R/Jm From Dulong and Petit’s law that Cm is the same 
for all elements, it follows that n f ^ must be the same for all atoms 
Moreover, the value of Cm shows that n + s must be equal to six 
Now if the atoms are regarded as points or spherical bodies oscillating 
about positions of ef|uibbnum, the value of is precisely six, 
for we can express the energy of the atom m the form 

E - J(m«* htnv^ 1 ^ ^ 

where V is the potential and x v ^ are the displacements of the atom 
referred to a certain set ol orthogonal axes 


I energy was assumed The difficulty is further diminished when it 
IS proved, as it can be proved^ that the modes of energy repit 
seated m the atomic spectrum acquire energy so slpwly that tlic 
atom might undergo collisions with other atoms tor centuiies 
before being set into oscillations which would possess an appreciable 
amount of energy In fact the proved lendenev for the gas to pass 
into the norm il state ” in which there is equipartition of energy, 
represents in this case nothing but the tendency for the transla- 
tional energy to become dissipated mto the energy of innumtiable 
small vibrations We find that this dissipation, although un- 
doubtedly going on proceeds with extreme slowness so that the 
vibrations pass their energy on to the ether as rapidly as they 
acquire it and the normal state ’ is neyer established These 
considerations suggest that the difficulty which has been pointed out 
may be apparent rather than real At the same time this difficulty 
IS only one aspect of a wider difficulty which cannot be lightly 
passed over, Maxwell himself rtgarcled it as the principal obstacle 
in the way ol the full acceptance of the theory of which he was so 
largely the author (J \l Jl) 

MOUS'RAT^ the name of a group of blind burrowing rodents, 
tvpified by the large grey Spalax typhhis of eastern Europe and 
Egypt, which represents the Old World family Spalaadae 
All the mole-rats of the genus spalax are characterized by the 
want of distinct necks, small or rudimentary cars and eyes, 
and short limbs provided with powerful digging claws There 
are three pairs of check-teeth which are rooted, and show folds 
of enamel on the ( rown Mole-rats are easily re( ognized by the 
peculiarly flattened head, in which the minute eyes are covered 
with skin, the wart-like ears, and rudimentary tail, they make 
burrows m sandy soil, and feed on bulbs and roots Bamboo- 
rats, of whi( h one genus {Rhtzomys) is Indian and Burmese, and 
the other {Tachyoryctes) Fast African, differ by the absence of 
skm over the eyes, the presence of short ears, and a shoit, 
sparsely -haired tail They burrow either among tall grass, 
or at the roots of trees (see Rodfntia) 

MOLE-SHREW, any individual of the genera Urotrichus and 
Uropstlus (see Insectivora) These animals, which arc some- 
times (ailed shrew-moles, are not moles with slircw-hke habits, 
but shrews with the burrowing habits of moles and resembling 
them in appearani c 

MOLESKIN, a term employed not only for the skin of a mole 
but also, from a real or f incicd resemblance, for a stout heavy 
cotton fabric of leathery consistence woven as a satin twill on a 
strong warp It is shorn before being dyed or bleached Being 
of an exceedingly durable and economic al texture, it has been 
much worn by working-men, especially outdoor labourers It 
IS also used for gun-cascs, carriage-covers, and several purposes 
in which a fabric capable of resisting rough usuage is desirable 

MOLESWORTH, MARY LOUISA (1839- ), Scottish 

writer, daughter of Major-General Stewart, of Strath, N B , 
was born in Rotterdam on the 29th of May 1839, and was 
educated m Great Bntam and abroad In 1861 Miss Stewart 
married Mijor R Molesworth Her first novels, Lover and 
Hmhand (1869)10 (1874), appeared under the pscudon\m 

of “ Ennis Graham ” Mrs Molesworth is best known as a writer 
of books for the young, sue h as lell Me a Story (1875), C arroh 
(1876), and The Cuckoo Clock (1877) 

MOLESWORTH, ROBERT MOLESWORTH, isx Viscount 
(1656-1725), came of an old Northamptonshire family His 
father Robert (d 1656) was a Cromwellian who made a fortune 
in Dublin, and he himself supported William of Orange and in 
169s became a prominent member of the Irish privy counc il 
In 1716 he was created a viscount He was succeeded by his 
two sons, John, 2nd viscount (1679-1726), and Richard 3rd 
viscount (1680-1758), the latter of whom saved Marlborough s 
life at the battle of Ramillies and rose to be a field-marshal 
The 3rd viscount’s son Richard Nassau (174^ ^ 793 ) succeeded 
to the title, which has descended accordingly 

A great-grandson of the ist viscount, John Edward Nassau 
Molesworth (1790-1877), vicar of Rochdale, was a well-known 
High Qiurchnxan and controversialist, and two of his sons 
became prominent men — William Nassau Molesworth (1816- 
1890), author of History of England (1871-1873), 

History of the Reform Bill (1865), and History of the Church of 

- J H Jeans Dynamtcal I heory of Gases oh ix 
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England (1S82), and Sir GiyiiFORB Molesworth (b 1828), an 
eminent engineer and economist 

MOLESWORTH, SIR WaLlAM, Bart (1810-1855), English 
politician, son of the 7th baronet, was born in London on the 
23rd of May i8io, and in 1823 succeeded to the baronetcy At 
Cambridge he fought a duel with his tutor, and for some time 
studied abroad On the passing of the Reform Act of 1832 
he was returned to parliament for the eastern division of Cornwall, 
to support the ministry of Lord Grey Through Charles Buller 
he made the acquaintance of Grote and James Mill, and in April 
1835 he founded, in conjunction with Roebuck, the London 
Review j as an organ of the “ Philosophic Radicals After the 
publication of two volumes he purchased the Westmtn^er 
RevteWy and for some time the united magazines were edited 
by him and J S Mill From 1837 to 1841 Sir William Moles- 
worth sat for I eeds, and acquired considerable influence in the 
House of Commons by his speeches and by his tact in presiding 
over the select committee on transportation But his Radical- 
ism made little impression either on the house or on his con- 
stituency From 1841 to 1845 he had no seat in parliament, 
occupying his leisure time in editing the works in Latin and 
English of Thomas Hobbes of Malmesbury, a recreation which 
cost him no less than fGooo In 1845 was returned for 
Southwark, and retained that seat until his death On his 
return to parliament he devoted special attention to the condition 
of the colonies, and was the ardent champion of their self- 
government In January 1853 Lord Aberdeen included him 
in the cabinet as first commissioner of works, the chief work 
by which his name was brought into prominence at this time 
being the construction of the new Westminster Bridge, he also 
was the first to open Kew Gardens on Sundays In July 1855 
he was made colonial secretary, but he died on the 22nd of 
October Molesworth was for many years a great friend of Mr 
and Mrs Grote, and Mrs Grote’s privately printed work on 
The Philosophical Radicals (1866) contains an account of his 
life He married in 1844, but had no children, and the baronetc y 
passed to a cousin His sister (d 1910) married Richard Ford, 
famous for his Handbook of Spam 

A life by Mis Fawcett was published in 1903 A full pedigree 
of the Molesworth family Is printed in Sir John Maclean *s Tng^ 
Minor vol i , the titles of his speeches and works may be found in 
the Btbl Cornubtemis vols i and in 

MOLFETTA, a seaport and episcopal see of Apulia, Italy, in 
the province of Ban, from whu h it is 16 m N N W bv rail 
Pop (1901), 42,363 The old cathedral of S Conrad is a 
Romanesque structure The old town is surrounded by walls, 
and has medieval houses, the new town is more spacious, and 
IS an active seaport The origin of Molfctta is uncertain, 
though there was a neolithic settlement here The town was 
given by Charles V to the duke of Termoli in 1522, and during 
his lordship it was sacked by the French under Lautrec In 
1631 Cesare Gonzaga took the title of duke of Guastalla and 
prince of Molfetta, but m 1640 the fief was sold to the Spinola 
family, and in 1798 incorporated with the royal domain The 
bishopric is directlv subject to the papal see 

MOLIERE (1622-1673), the nom de thkdire chosen, for some 
undiscovered reason, by the great trench dramatist Jean 
Baptiste Poquelin, and ever since substituted for his family 
name He was born in Pans, probably in January 1622 The 
baptismal certificate which is usually, and almost with absolute 
certainty, accepted as his is dated 15th January 1622, but it is 
not possible to infer that he was bom on the day of his christen- 
ing The exact place of his birth is also disputed, but it seems 
tolerably certain that he saw the light in a house of the Rue St 
Honor6 His father was Jean Poquelin, an upholsterer, who, in 
163T, succeeded his own uncle as “ valet tapissier de chambre 
du roi The family of Poquelin came from Beauvais, where for 
some centuries they had been prosperous tradesmen The 
legend of their Scotch descent seems to have been finally dis- 
proved by the researches of M E R6verend du Mesnil The 
mother of Moli^re was Mane Cress6, and on his father^s side he 
was connected with the family of Mazuel, musicians attai bed to 


the court of France In 1632 Moli^re lost his mother his father 
married again in 1633 The father possessed certain shops m 
the covered Halle de la Foire, Saint Germain des Pr6s, and the 
biographers have imagined that Moli^re might ha\ e received his 
first bent towards the stage from the spectacles offered to the 
holiday people at the fair Of his early education little is known 
but it is certain that his mother possessed a Bible and Plutarch’s 
Lives j books which an intelligent child would not fail to study 
In spite of a persistent tradition, there is no reason to helie\e 
that the later education of Moli^re was neglected “ II fit scs 
humanitez au college de Clermont ” says the brief life of the 
comedian published bv his friend and fellow-actor. La Grange in 
the edition of his works printed in 1682 La Grange adds that 
Moli^re “ eut I’advantage de suivre M le Princ e de Conti dans 
toutes ses classes” As Cortti was seven >ears vounger than 
Moh^re, it is not east to understand how Moh^re came to be the 
school contemporary of the prince Among more serious studies 
the Jesuit fathers encouraged their pupils to take part in ballets, 
and in later life Moh^re was a distinguished master of this sort of 
entertainment According to Gnmarest, the first writer who 
published a life of Moli^rc in any detail (1705), he not only 
acquired “ his humanities,” but finished his “ philosophy ” m 
five years He left the College de Clermont in 1641, the year 
when Gassendi, a great contemner of Aristotle, arrived in Pans 
The Logic and hthtes of Aristotle, with his Physics and Meta- 
physics, were the chief philosophical textbooks at the College de 
Clermont But when he became the pupil of Gassendi (in 
company with Cyrano de Bergerac, Chapelle, and Hesnaut), 
Moh^re was taught to appreciate the atomic philosophy of 
Lucretius There seems no doubt that Moliere began, and 
almost or quite finished, a translation of the De natura reium 
According to a manusc ript note of Trallage, published by M Paul 
Lacroix, the manuscript was sold by Moli^re’s widow to a book 
seller His philosophic studies left a deep mark on the genius 
of Moli^re In the Jugement de Pluton sur les deux parties des 
nouveaux dialogues des morts (1684), the verdict is ” que 
Moli^re ne parleroit point de philosophic To “ talk philo- 
sophy ” was a fat ourite exercise of his during his life, and his 
ideas are indu ated with suffic lent clearness in several of his plavs 
Ihere seems no connexion between them ind the opinions of 
“ Mohere le Critique ” in a dialogue of that name, published in 
Holland in 1709 From his study of philosophy, too, he gained 
his knowledge of the wavs of contemporary pedants of Pancrace 
the. Aristotelian, of Marphorius the Cartesian, of Trissotin, “ qui 
skittle he pour I’ordre au P^ripat^tisme,” of Philaminte, who 
lo\es Platonism, of Belise, who relishes “ les pctits corps,” and 
Armande, who loves ” les tourbillons ” Gnmarest has an 
amusing anecdote of a controversy in which Mohere, defending 
Descartes, chose a lav-brother of a begging order for umpire, 
while Chapelle appealed to the same expert in favour of Gassendi 
His college education over, Moli^re studied law, and there is 
even evidence — that of tradition in Gnmarest, and of Le Bou- 
langer de Chalussay, the libellous author of a plav c ailed £lomtre 
hypochondre — to prove that he was actually called to the bar 
More trustworthy is the passing remark in La Grange’s short 
biography (1682), ” au sorttr des holes dt droit, il choisit la 
profession de com^dien ” Before joining a troop of half- 
amateur comedians, however, Moli^re had some experience 
in his father’s business In 1637 his father had obtained 
for him the right to succeed to his own offiie as “valet 
tapissier de chambre du roi ” Ihe document is mentioned 
m the inventory of Moli^re’s effects, taken after his death 
When the king travelled the valet tapissier acoompanied 
him to arrange the furniture of the royal quarters There 
is very good reason to believe (Loiseleur Points obscurs, p 94) 
that Mohere accompanied Louis XIII as hN? valet tapissier to 
Provence m 1642 It is even not impossible that Moli^re was the 
young valet de chambre who concealed Cinq Mars just before his 
arrest at Narbonne, on the 13th of June 1642 But this is 
part of the romance rather than of the historv of Moli^re 
Our next glimpse of the comedian we get in a document of 
6th January 1643 Moli^re acknowledges the receipt of monev 
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due to him from his deceased mother’s estate^ and gives up his 
claim to succeed his father as “ valet de chambre du roi ” On 
the 28th of December of the same year we learn, again from 
documentary evidence, that Jean Baptiste Poquelin, with 
Joseph B 4 jard, Madeleine B^jard, Genevieve Bejard, and 
others, have hired a tennis-court and fitted it up as a stage 
for dramatic performances Ihe company called themselves 
L’lllustre Theatre, being then almost a slang word, 

freely employed by the writers of the period 

We now reach a very important point m the private history of 
Moli^re, which it is necessary to discuss at some length in defence 
of the much maligned character of a great writer and a good man 
MoliiVe’s connexion with the family of Bejard brought him much 
unhappiness The father of this family, Joseph Bejard the elder, 
was a needy man, with eleven children at least His wife’s 
name was Mane Herv 4 The most noted of his children, com- 
panions of Molidre, were Joseph, Madeleine, Genevieve, and 
Armande Of these, Madeleine was a woman of great taknt 
as an actress, and Moh^re’s friend, or perhaps mistress, through 
all the years of his wanderings Now, on the T4th of February 
i6h2 (for we must here leave the chronological order of events), 
Moli^re married Armande Claire PJisabeth Gresinde Bejard 
His enemies at that time, and a number of his biographers m 
our own day, have attempted to prove th*it Armande Bejard 
was not the sister, but the daughter of Madeleine, and even 
that Moli^re’s wife may have been his own daughter by Madeleine 
Bejard The arguments of M Arsine Houssaye in support 
of this abominable theory are based on reckless and ignorant 
confusions, and do not cleserve critidsm But the system of 
M I oiseleur is more serious, and he goes no further than the 
idea that Madeleine was the mother of Armande Ihis, cer- 
tainly, was the opinion of tradition, an opinion based on the 
slanders of Montfleury, a rival of Moli^re’s, on the authority 
of the spiteful and anonymous author of La Fameuse comedienne 
(1688), and on the no less libellous play, Llomtre hypochondre 
In 1821 tradition received a shock, for BefTara then discovered 
Moli^re’s “acte de manage,” m which Armande, the bride, is 
spoken of as the sister of Madeleine Bejard, by the same father 
and mother Ihe old scandal, or part of it, was revived by 
M Fournier and M Bazin, but received another blow in 1863 
M Soulie then discovered a legal document of the loth of March 
1643, in which the widow of Joseph Bejard renounced, m the 
name of herself and her children, his inheriUinee, c hicfly a collcc - 
tion of unpaid bills Now in this document all the children 
are described as minors, and among them is ^Mine petite non 
encore baptist ” This little girl, still not christened in March 
1643, is universally recognized as the Armande Bejard afterwards 
married by Moli^re We reach this point, then, that when 
Armande was an infant she was acknowledged as the sister, 
not as the daughter, of Madeleine Bejard M Izjiseleur refuses, 
however, to accept this evidence Madeleine, says he, had 
already become the mother, in 1638, of a daughter by Esprit 
Raymond de Moirmoron, comte de Moddne, and chamberlain of 
Gaston due d’Orleans, brother of Louis XIII In 1642 Modene, 
who had been exiled for political reasons, “ was certain to 
return, for Ric helieu had just died, and I ouis XIIT was likely to 
follow him ” Now Madeleine was again- -^this is M Loiseleur’s 
hypothesis — about to become a mother, and if Modene returned, 
and learned this fact, he would not conlmue the liaison, still 
less would he marry her— which, by the way, he could not do, 
as his wife was still alive Madeleine, therefore, induced her 
mother to acknowledge the little girl as her own ( hild In the 
first place, all this is pure unsupported hypothesis In the 
second place, it has always been denied that B^jard’s wife could 
have been a mother m 1643, owing to her advanced age, probably 
fifty-three 1 B^it M Loiseleur himself says that Mane Herv6 
was young to make the story sufficiently probable ” 

If It was much more was it possible M Loiseleur 

supports h}s conation by pointing out that two of the other 
children, delKl*ibe<J as legally minors, were over twenty-five, 
and that their age was understated to make the account of 
Armande’s birth more probable Nothing is less likely than 


that Modene would have consulted this document to ascertain 
the truth about the parentage of Armande, yet M Loiseleur s 
whole theory rests on that extreme improbability It must also 
be observed that the date of the birth of Joseph Bejard is un- 
known, and he way have been, and according to M ]si\{Dictton- 
naire critique^ p 178) must have been, a minor when he was 
so described in the document of the loth of March 1643, while 
Madeleine had only passed her twenty-fifth birthday, her legal 
majority, by two months This view of Joseph’s age is supported 
by Bouquet {Moliere a Rouen y p 77) M Loiseleur’s only 
other proof is that Mane Herve gave Armande a respectable 
dowry, and that, as we do not know whence the money came, 
it must have come from Madeleine The tradition in Grimarest, 
which makes Madeleine behave en femme funeuse, when she 
heard of the marriage, is based on a juster appreciation of the 
character of women It will be admitted, probably, that the 
reasons for supposing that Moli^re espoused the daughter of u 
woman who had been his mistress (if she had been his mistress) 
are flimsy and madcijuate The affair of the dowry is insistecl 
on by M Livet (La hameuse comedienne, reprint of 1877, 
p 143) But M Livet explains the dowry by the hypothesis 
that Armande was the daughter of Madeleine and the comte 
de Modene, which exactly contradicts the theory of M Loiseleur, 
and IS itself contradicted by dates, at least as understood by 
M Loiseleur Such are the conjectures by which the foul 
calumnies of Moli^re’s enemies are supported in the essays of 
modern trench critics, 

Michelet accepted the scandal apparently as a buttress to 
his charges against Louis XIV and Madame (Histotre de France, 
1879, XV 63, 64, 332) 

To return to the order of events, Moh^re passed the year 
1643 in playing with and helping to manage the Ih^atre lllustre 
The company acted in various tennis-courts, with very little 
success Moli^rc was actually arrested by the tradesman who 
supplied candles, and the company had to borrow money from 
one Aubrey to lelease their leader from the Grand Chatelet 
(Aug 13, 1645) The process of turning a tennis-court into 
a theatre was somewhat expensive, even though no seats were 
provided m the pit Ihe troupe was for a short time under 
the protection of the due d’Orldans, but his favours were not 
lucrative Ihc due dt Guise, accorcling to some verses printed 
in 1646, made Moli^re a present of his cast-off wardrobe 
But costume was not enough to draw the public to the 
tennis-court theatre of the ( roix Noire, and empty houses at 
last obliged the Theatre lllustre to leave Pans at the end eff 
1646 

“ Nul animal vivant n entra dans notre salle,” says the author 
of the scurrilous play on Moli^re, Llomtre hypochondre But 
at that time some dozen travelling companies found means 
to exist m the provinces, and Moh^re determined to play among 
the rural towns Ihe career of a strolling player is much the 
same at all times and in all countries The Roman coniique 
of Scarron gives a vivid picture of the adventures and mis- 
adventures, the difficulty of transport, the queer cavalcade 
of horses, mules, and lumbering carts that drag the wardrobe 
and properties, the sudden metamorphosis of the tennis- 
court, where the balls have just been rattling, into a stage, 
the quarrels with local squires, the disturbed nights in crowded 
country inns, all the loves and wars of a troupe on the 
march Perrault tells us what the arrangements of the theatre 
were m Moli^re’s early time Tapestnes were hung round 
the stage, and entrances and exits were made by struggling 
through the heavy curtains, which often knocked off the 
hat of the comedian, or gave a strange cock to the helmet 
of a wamor or a god The lights were candles stuck m tin 
sconces at the back and sides, but luxury sometimes went so 
far that a chandelier of four candles was suspended from the 
roof At intervals the “Candjes were let down by a rope and 
pulley, and any one withm easy reach snuffed them with his 
fingers A flute and tambour, or two fiddlers, supplied the 
music The highest prices were paid for seats m the dedans 
(cost of admission fivepence), for the pnvilege of standing up 
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m the pit twopence-halfpenny was the charge. The doors 
were opened at one o’clock, the curtain rose at two 
The nominal director of the Theatre lllustre in the provinces 
was Du Fresne, the most noted actors were Moli^re, the B^jards, 
and Du Parc, called Gros Rene It is extremely difficult to 
follow exactly the line of march of the company They played 
at Bordeaux, for example, but the date of this performance, 
when Moli^re (according to Montesquieu) failed in tragedy 
and was pelted, is variously given as 1644 1645 (Trallage)^ 1647 
(Loiseleur), 1648-1658 (Lac roix) Perhaps the theatre prospered 
better elsewhere than in Pans, where the streets were barricaded 
in these early days of the war of the Fronde We find Moli^re 
at Nantes in 1648, at Fontenay-le-Compte, and in the spring 
of 1649 at Agen, Toulouse, and probably at Angoulcme and 
Limoges In January 1650 they played at Narbonne, and be- 
tween 1650 and 1653 Lyons was the headquarters of tlje troupe 
In January 1653, or perhaps 1655, Moli^re gave CEtourdi at 
Ivons, the first of his finished pieces, as contrasted with the 
slight farces with which he generally diverted a country audience 
It would be interesting to have the precise date of this piece, 
but La Grange (1682) says that “ in 1653^ Moli^re went to Lyons, 
where he gave his first comed>, UFtourdij^ while m his 
Regtstfe La Grange enters the year as 1655 At Lyons De Bne 
and his wife, the famous Mile de Bne, entered the troupe, and 
Du Parc married the “ manjuisc ” de Gorla, better known as 
Mile du Parc The libellous author of La Fatneuse comedienne 
reports that Moli^re’s heart was the shuttlecock of the beautiful 
Du Parc and De Bne, and the tradition has a persistent life 
Moli^re’s own opinion of the ladies and men of his company 
may be read between the lines of his Impromptu de Versailles 
In 1653 Prince de Conti, after many political adventures, was 
residing at La Grange, near Pezenas, in Languedoc, and chance 
brought him into relations with his old schoolfellow Moh^re 
Conti had for first gentleman of his bed-chamber the abbe 
Daniel de Cosnac, whose memoirs now throw light for a moment 
on the fortunes of the wandering troupe Cosnac. engaged 
the compan> “ of Moli^re and of La B^jart , but another 
comp my, that of Cormier, nearlv intercepted the favour of the 
prince Thanks to the resolution of ( osnac, Moli^re was given 
one chance of appearing on the privitc theatre of La Grange 
The excellence of his acting, the splendour of the costumes, 
and the insistence of ( osnac, and of Sarrasin, ( onti’s secretary, 
gained the day for Moli^ie, and a pension was assigned to his 
company ((osnac, Memoires,\ 128, Pans, 1852) As Cosnac 
proposed to pay Moli^re a thousand crowns of his own money 
10 recompense him m case he was supplanted by Cormier, it 
IS obvious that his profession had become sufficiently lucrative 
In 1654, during the session of the estates of Languedoc, Molidre 
and his company played at Montpellier Here Moh^re danced 
m a ballet {I e Ballet des tncompatibles) in which a number of 
men of rank took part, according to the fashion of the time 
Moh^re’s own roles were those of the Poet and the Fishwife 
The sport of the little piece is to introduce opposite characters, 
dancmg and singing together Silence danc es with six women, 
Truth with four courtiers, Mcmey with a poet, and so forth 
Whether the ballet, or any parts of it, are by Moli^re, is still 
disputed {La Jeunesse de Moltere^ sutvie du ballet des tncompaV 
tblesy P L Jacob, Pans, 1858) In April 1635 it is certain that 
the troupe was at Lyons, wheie they met and hospitably enter- 
tained a profligate bufloon, Charles d’Assoucy, who informs the 
ages that Moh^re kept open house, and “ une table bien garme ” 
November 1655 found Moh^re at P6z^nas, where the estates 
of I^nguedoc were convened, and where local tradition points out 
the barber’s chair m which the poet used to sit and study 
character The longest of Moli^re’s extant autographs is a 
receipt, dated at P6z^nas, on the 4th of February 1656, for 
6000 livres, granted by the estates of Languedoc This year 
was notable for the earliest representation, at B6ziers, of Moli^re’s 
second finished comedy, the Deptt amoureux Conti now 
(1656) began to make his soul Almost his first act of peni- 
tence was to discard Moli^re’s troupe (1657), which consequently 
found that the liberality of the estates of Languedoc was dried 


up for ever ContPs relations with Moli^re must have definitively 
closed long before 1666, when the now pious prime wrote a 
treatise agamst the stage, and especially ( barged his old school- 
fellow with keeping a new school, a school of atheism (Tratte 
de la comedte, p 24, Pans, 1666) Moh^rc was now (1657) 
independent of pnnees and their favour He went on a new 
circuit to Nismes, Orange and Avignon, where he met another 
old class-mate, Chapelle, and also encountered the fritnd of his 
later life, the painter Mignard After a later stay at I>ons^ 
ending with a piece given for the benefit of the poor on the 27tjh 
of February 1658, Moli^re passed to Grenoble, returned to 
Lyons, and is next found in Rouen, where, we should have said, 
the Theatre lllustre had played m 1643 {h Bouquet, La Troupe 
de Moltere a Rouen^ p 90, Pans, 1880) At Rouen Moh^re must 
hav( made or renewed the acquaintance of Pierre and ihomas 
Corneille His company had played pieces by Corneille at 
Lyons and elsewhere The real business of the comedian in 
Rouen was to prepare his return to Pans “ After several 
secret journeys thither he was fortunate enough to secure the 
patronage of Monsieur, the king’s only brother, who granted 
him his protection, and permitted the company to take his 
name, presenting them as his servants to the king and the 
queen mother ” (Preface to I^ Grange s edition of 1682) I he 
troupe appeared for the first time before Louis XIV in a theatre 
arranged in the old I ouvre (Oc t 24, 1658) 

Moli^re was now thirty-six years of age lie had gained all the 
experience that fifteen years of practice could give He had seen 
men and cities, and noted all the humours of rural and civic 
Franc e He was at the head of a c ompany whic h, as La Grange, 
his friend and comrade, says, ‘‘ sincerely loved him ” He 
had the unlucrative patronage of a great pnnee to back him, 
and the jealousy of all plrywnghts, and of the old theatres 
of the Hotel de Bourgogne and the Marais, to contend 
against In this struggle we can follow him by aid of 
the Regtsire of La Grange (a brief diary of receipts and 
payments), and by the help of notices in the rhymed chronic les 
of Loret 

The first appearance of Moli^re before the kmg was all hut 
a failure Nicomede, jy the elder ( orneille, was the piece, 
and wc may believe that the actors of the Hotel de Bourgogne, 
who were present, found much to cntuize When the play 
was over, Moli^re came forward and asked the king’s piermission 
to act “ one of the little pieces with which he had been used to 
regale the provinces ” The Docteur amoureux, one of several 
slight comedies admitting of much ‘ gag,” was then performed, 
and “ diverted as much as it surprised the audience ” The 
king commanded that the troupe should establish itself in Pans 
(Preface, cd 1682) The theatre assigned to the company 
was a salle m the Petit Bourbon, in a line with the present Rue 
du I ouvre Some Italian players already occupied the house 
on luesda>s, Fndays, and Sundays, the company of Moli^re 
played on the other days ^ Ihe first puce played m the new 
house (Nov 3, 1658) was UP tourdt La Grange says the comedy 
had a great success, produc mg seventy pistoles for each^ actor 
The success is admitted even by the spiteful author of Elotmrt 
hypochondre (Pans, 1670) — 

“ Jt jouai VEtouvdi, qui fut iinc iiierveille 
Ihe success, however, is attributed to the farcical element m 
the play and the ac^ting the cuckoo-cry of Moli^re’s detractors 
The original of UEtourdi is the Italian comedy (1629) Ulnav- 
verttiOy by Nicold Barbieri detto Beltrame, Moli^re pushed 
rather far his right to “ take his own wherever he found it ” 
Had he written nothing more original, the contemporary critic 
of the Festin de Pierre might have said, not untruly, that he 
only excelled in stealing pieces from the Italians The piece 
IS conventional the stock characters of the prodigal son, the 
impudent valet, the old father occupy the stage But the 
dialogue has amazing r ipidity, and the vivacity of M Coquelin 
to Mascanlle made UJ^tourdt a favourite on the modem stage, 
though it cannot be read with very much pleasure The next 
piec e new in Paris, though not m the provinces, was the Deptt 
amoureux (first acted at Beziers, 1656) The play was not 
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less successful than VFtourdt It has two parts, one an Italian 
mbroglto, the other, which alone keeps the stage, is the onginal 
work of Moli^re, though, of course, the idea of amanttum trae 
IS as old as hterature Nothing so good,’’ says Mr baintsbury, 
“ had yet been seen on the French stage, as the quarrels and 
reconciliations of the quartette of master, mistress, valet and 
squbrette ” Even the hostile Le Boulanger de Chalussay 
{Elotnire hypochondre) admits that the audience was much of 
this opinion -- 

“ bt de tous les (.otfe chacun cria lout haut 

‘ C'est U faire et jouer les pieces commt il taut * 

The same praise was given, perhaps even more deservedly, to 
Les Preaeuses ndtetdes (Nov 18, 1659) Doubts have been 
raised as to whether this famous pie( e, the first true comic satire 
of contemporary foibles on the Frenc h stage, was a new play La 
Grange calls it piece nouvelle in his Regtstre, but, as he enters it 
as the third piece nouvelle he may only mean that, like L^Aourdt, 
it was new to Pans Ihe short life of 1682, produced under 
I>a Grange’s rare, and probably written by Marcel the ac tor, 
says the Precieuses was made ” in 1659 There is another 
controversy as to whether the ladies of the Hotel Ramlxiuillet, 
or merely their bourgeoises and rustic imitators, were laughed 
at Menage, in later years at least, professed to recognize an 
attack on the ovcr‘refinement and affectation of the original and, 
in most ways, honourable precieuses of the Hotel Rambouillet 
But Chapelle and Bachaumont had discovered provincial 
precteusesy hyper-aesthetic literary ladies, at Montpellier before 
;M ili^re’s return to Pans, and Furcti^re, in the Roman bourgeois 
(1666), found Pans full of middle-class precieuses y who had 
survived, or, like their modern counterparts, had thriven on 
ridicule Another question is Did Moli^re copy from the earlier 
Precieuses of the abb6 de Pure ? This charge of plagiarism is 
brought by Somaize, in the preface to his I eniahles precieuses 
De Pure’s work was a novel (1656), from which the Italian 
actors had put together an acting-piece in their manner — that 
is, a thing of “gag,” and improvised speeches Ihe reproach 
IS interesting only because it proves how early Moli^re found 
enemies who, like Thomas Corneille in 1659, accused him of 
being skilled only m farce, or, like Somaize, c harged him with 
literary larceny These were the stock criticisms of Moli^re’s 
opponents as long as he lived The success of the Precieuses 
rtdtcidei was immense, on one famous occasion the king was 
a spectator, leaning against the great chair of the dying Cardinal 
Mazann The play can never cease to please while literary affec- 
tation exists, and it has a comic fore e of deathless energy Yet 
a modern reader may spare some sympath> for the poor heroines, 
who do not wish, in courtship, to ” begin with marriage,” but 
prefer first to have some less formidable acquaintance with their 
wooers Moli^re’s next piece was less important, and more 
purely farcical, Sganarelle, ou le cocu imaginaire (May 28, 1660) 
The public taste preferred a work of this light nature, and Sgana- 
relle was played every year as long as Moli^re lived The play 
was pirated by a man who pretended to have retained all 
the words in his memory Ihe counterfeit copy was published 
b\ Ribou, a double injury to Moli^re, as, once printed, any 
company might act the play With his habitual good-nature, 
Moli^re not only allowed Ribou to publish later works of his, 
but actually lent money to that knave (Souli6, RechercheSy 
P 287) 

On the iith of October t66o the Theatre du Petit Bourbon 
was demolished by the superintendent of works, without notice 
given to the company The king gave Moli^re the Salle du Palais 
Royal, but the machinery of the old theatre was maliciously 
destro>cd Meanwhile the older companies of the Marais and 
the Hotel de Bourge^e attempted to lure away Moh^re’s 
troupe, but, as La Grange declares {Registrey p 26), “ all the actors 
loved their chief, who united to extraordinary genius an honour- 
able character and charming manner, which compelled them 
all to protest that they would never leave him, but always share 
his for};jun(^’»f j While the new theati e was bemg put m order, 
the houses of the great, and before the 

king ^ In their new house (originally built by 


Richelieu) Moli^re began to play on the 20th of January t66r 
Moli^re now gratifiecl his rivals by a failure Don Garcte de 
Navarre, a heavy tragi-comedy, which had long lam among 
his papers, was first represented on the 4th of February i66i 
Either Moli^re was a poor actor outside ccjmedy, or his manner 
was not sufficiently '‘stagy” and, as he says, “demoniac,” 
for the taste of the day His opponents were determined that 
he could not act m tragi-comedv, and he, in turn, burlesqued 
their pretentious and exaggerated manner in a later piece 
In the Precieuses (sc ix ) Moli^re had already rallied “ les grands 
com6diens ” of the Hptel Bourgogne “ I^s autres,” he makes 
Mascarille say about his own troupe, “ sont des ignorants cjui 
r6citent comme I’on parlt, ils ne savent pas faire ronfler 
les vers ” All this was likely to irritate the grands cotnedienSy 
and their friends, who avenged themselves on that unfortunate 
jealous prince, Don Garcie de Navarre Ihe subject of this 
unsuccessful drama is one of many examples which show how 
Moli^re’s mind was engaged with the serious or comic aspects 
of jealousy, a passion which he had soon cause to know most 
mtimately Meantime the everyday life of the stage went 
on, and the doorkeeper of the Theatre St Germain was wounded 
by some revellers who tried to force their way into the house 
(La Grange, Registre) A year later, an Italian actor was stabbed 
in front of Mola^re’s house, where he had sought to take shelter 
(Campardon, Nouvelles pieces y p 20) 1 o these dangers actors were 
peculiarly subject Moli^re himself was frequently threatened 
by the marquises and others whose cl iss he ridiculed on the stage, 
and there seems even reason to believe that there is some truth 
in the story eff the angry marquis who rubbed the poet’s head 
against his buttons, thereby cutting his face severeK The 
story comes late (1725) into his biography, but is supported 
by a passage in the contemporary play, Zelinde (Pans, 1663, 
scene viii ) Before Faster, Moli^rc asked for two shares m the 
profits of his company, one for himself, and one for his wife, 
if he married That fatal step was already (ontemplated (La 
Grange) On the 24th of June he brought out for the fiist time 
UEcole des marts The general idea of the piece is as old as 
Menander, and Moh^re was promptly ac( used of pilfering from 
the Adel phi of Terence One of the ficelle s of the comedy is 
borrowed from a story as old, at least, as Boccaccio, and still 
amusing in a novel b) Charles de Bernard It is significant 
of Molilre’s talent that the grotesque and baffled paternal wooer, 
Sganarelle, like several other butts in Moli^re’s comedv, does 
to a certain extent win our sympathy and pity as well as our 
laughter The next new piece was les FascheuXy a comedie- 
ballety the Comedy of Bores, played before the king at Fouquet’s 
house at Vaux le Vicomte (Aug 15-20, 1661) The comeciians, 
without knowing it, were perhaps the real “ fascheux ” on 
this occasion, for bouquet was absorbed in the schemes of his 
insatiable ambition (Quo non ascendam? says his motto), and 
the king was organizing the arrest and fall of Fouejuet, his rival 
in the affections of La Valli^re The author of the prologue to 
Les Fascheux y Pellisson, a friend of Fouquet’s, was arrested with 
the superintendent of finance Pellisson s prologue and name 
were retained in the later editions In the dedication to the 
kmg Moh^re says that Louis suggested one scene (that of the 
Sportsman), and in another place he mentions that the piece 
was written, rehearsed, and played m a fortnight The funda- 
mental idea of the play, the interruptions by bores, is suggested 
by a satire of R6gnier’s, and that by a satire of Horace Perhaps 
It may have been the acknowledged suggestions of the king 
which made gossips declare that Moh^re habitually worked up 
hints and memoir es given him by persons of quality (Nouvelles 
nouvelles, 1663) 

In February 1662 Moli^re married Armande B^jard The 
date IS given thus in the Registre of La Grange “ Mardy 14, 
Les Visionnaires, L’ficol des M 

Part Vistte chez M® d’Equeuilly ” 

And on the margm he has painted a blue circle — his way of 
recording a happy event — with the words, “ manage de M de 
Moli^re au sortir de la Visite ” M Loiseleur gives the date in one 
passage as the 29th of bebruary, in another as the 20th of 
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February But La Grange elsewhere mentions ihe date as 
Shrove Tuesday/’ which was, it seems, the 14th of February 
Elsewhere M Loiseleur makes the date of the marriage a vague 
day “ m January ” The truth is that the marriage contract is 
dated the 23rd of January 1662 (Souh^, Documents , p 203) 
Where it is so difficult to establish the date of the marriage, 
a simple fact, it must be infinitely harder to discover the truth as 
to the conduct of Mme Moli^re 1 he abominable assertions of the 
anonymous libel, Le^ Intrigues de Moltere et celles de sa femme , 
ou la jameuse comedienne (1688), have found their way into 
tradition, and are accepted by many biographers But M Livet 
and M Bazin have proved that the alleged lovers of Mme Moli^re 
were actually absent from France, or from the court, at the 
tune when they are reported, in the libel, to have conc^uered her 
heart A conversation between ( hapellc and Moh^re, in which 
the comedian is made to tell the story of his wrongs, is plainly 
a mere fiction, and is answered in Grimarest by another dialogue 
between Moli^rc and Rohault, in which Moli^re only complains 
of a jealousy which he knows to be unfounded It is noticed, 
too, that the contemporary assailants of Moli^re counted him 
among jealous, but not among dei eived, husbands 1 he hideous 
accusation brought by the actor Montfleury, that Molidrc had 
married his own daughter, Louis XIV answered by becoming 
the godfather of Moli^re’s child 1 he king, indeed, was a firm 
friend of the actor, and when Moliere was accused of impiety 
on the prodiK tion of Don (1665) Louis gave him a pension 
We need not try to make Mme Moh^re a vertu, as French 
ladies of the theatre say, but it is c ertain that the charges against 
her are unsubstantiatecl It is generally thought that Moli^re 
drew her portrait in Le Bourgeois gent ilhomme (dctc iii sc ix ), 

‘ elle est capnc leuse, mais on souffre tout des belles ’ 

From 1662 onwards Moliere suffered the mcreasing hatred 
of his rival actors La Grange mentions the visit of Floridor 
and Montfl^-ury to the ejueen mother and their attempt to 
obtain equal favour “ la troupe de Moliere Icur donnant beau- 
coup de jalcjuzie ” (Aug 12, 1662) On the 2fith of December 
was played for the hist time the admirable Ecole des femmes, 
which provoked a literal y war, and caused i shower of “ paper 
bullets of the brain ’ Ihc innocence of Agnes was called 
indecency, the sermon of Arnolphe was a deliberate attack 
on Chnstian mvstenes We hivc not the^spacc to discuss the 
religious ideas of Moliere, but both in V Ecole des femmes and 
in Don Juan he docs display a bold contempt for the creed of 
boiling chaldrons ’ and of physical hell A brief list of the 
plays and pamphlets provoked by I Ecole c/o femmes is all 
we can offer in this place 

I>< Lcinbcr 20 1OO2 Ecole des femmes 

February g 10O3 — Nonvelles nuuvelles by J)f Vise Aloherc is 
accused ot pilfennij from Str iparola 

June I 106^ — Molicre's own piece Crttiqvc dc VhoU des femmes 
Li this play Moheie retoits on the ciitlcs and especially on his 
favourite butt the critical marquess 

August 1603 — Zelinde a pi ly by Dc Visd is printed The scene 
IS in the shop of a seller of lact where persons of quality meet and 
ittack the reputation of L lorn ire " — thit is Moli6re He steals 
from the Italian the Spinish fiom Fun ti^re's Erancion il lit tous 
les vieuK bouqums, ' he insults the noblesse he insults Chnstunity 
and so foich 

November 17 io(>^ — Portrait du peintre is printed — an attack 
on Moliere by Boursault , This piece is a detailed criticism by 
->e\eial pel sons of / ftcole des femmes It is pronounced dull 
vulgar, farcical, obscene and (what chiefly vexed Moliere who 
knew the clan (cr of the accusation) impious I*erhaps the only bio 
graphical matter we gam from Boursault s play is the interesting 
fact that Moli6re wis a tennis player On the /^th November i(>03 
Moliere replied with VImpromptu de Versailles a witty and merciless 
attack on his critics^ m which Ik^iirsiult was mentioned by name 
fhe actors ot the Hotel dc Jioiirgogne were parodied on the stage 
and their art was ridiculed 

The next scenes in this comedy comedians were — 

November 30 — -The Panigyrtquc de V 6 cole des femnus by 
Kobinet 

December 7 —R^ponse a I'tmpromptu ou la vengeance des 
marquis by De Visf 

January 19, 1664 — E' Impromptu de Vhdtcl de Condi It is a 
reply by a son of Montfleury 

Wrch 17, 1064 — La (tuerre comique, ou cUfense de Creole des 
femmes 


1OO4 — Lettre sitr les aiiatres du thMUc published in DiversxUs 
galanUs, b\ the author of Zdhnde 

In all those quarrels the influence of Corneille was opposed 
to Moliere, while his cause was espoused by Boileau, a useful 
ally, when “ les comedicns et les auteurs, depuis Ic cedre [Cor- 
neille?] jusqu’^ I’hysopc, sont diablement anmics contre lui ’ 
{Impromptu de Versailles, sc \ ) 

Moliere s next piece was Le Manage force (Feb 15, 1664), 
a farce with a ballet Ihe cornu character of the reluctant 
bridegroom excites ( ontemptuous pity, as well as laughter 
From the end of April till the 22nd of May the troupe was at Ver- 
sailles, acting among the picturesque pleasures of that great 
festival of the king’s Ihe Princesse d' Elide was acted for the 
first time, and the three first acts ot Tartu ffe were given Mohdi e’s 
natural hatred of hypocrisy had not been diminished by the 
charges of blasphemy which were showered on him after the 
Ecole des femmes Tartuffe made enemies everywhere Jan- 
scnists and Jesuits, like the two marquesses in E Impromptu 
de Versailles, each thought the others were aimed at Five 
vears passed before Moliere got permission to play the whole 
piece in public In the interval it was acted before Madame, 
Condc, the legate, and was frequently read by Moliere in private 
houses The Gazette of the 17th of May 1664 (a paper hostile to 
Moliere) says that the king thought the piec c mimical to religion 
Louis was not at that tmie on good terms with the devots, whom 
his amours scandalized, but, not impossibly, the queen-mother 
(then suffering from her fatal malady) disliked the play A 
most violent attack on Moliere, “ that demon clad m human 
flesh, ’ was written by one Pierre RouIR {Le Roy glorieux au 
monde, Pans 1664) This fieri c pamphlet was suppressed, 
1 but the king^s own copy, in red morocco with the royd arms, 
I remains to t«fij|fv the bigotry of the author, who was cure 
of Saint Barthelemy According to Roull^, Moliere deserved 
to be sent through earthly to eternal fires The play was pro- 
hibited, is we have seen, but m August 1665 the king adopted 
Moliere s troupe as his servants, and gave them the title of 
‘ troupe du roy ’ Ihis, however, did not cause Moliere to relax 
his efforts to obtain permission for Tartu ffe (or Tartufe, or 
Tartufle, as it was variously spelled), and his perseverance was 
at length suc( essful lhat his thoughts were busy with contem- 
porary hypocrisy is proved by certain scenes in one of his greatest 
pieces, the Festin de Pierre, or Don Juan (Feb 15, 1665) Ihe 
legend of Don Juan was familiar already on the Spani&h, Italian 
and French stages MoliOre made it anew thing terrible and 
romantic in its portrait ot un grand seigneur mauvais liomme, 
modern in its suggested substitution of la humanite for religion, 
comic, even among his comedies, by the mirthful character 
of Sganarellc Ihe piece filled the theatre, but was stopped, 
probably by authority, after Easter It was not printed by 
Molidre, and even in 1682 the publication of the full text was 
not permitted Flappily the copy of De la Regnie, the chief 
of the polue, escaped obliterations, and gave us the full scene 
of Don Juan and the Beggar Ihc piece provoked a virulent 
iriticism {Observations sur le festin de Pierre, 1665) It is 
allowed that Moliere has some farcical talent, and is not unskilled 
as a plagiarist, but he ‘ attacks the interests of Heaven, ’ 
“keeps a school of infidelity,” “insults the king,” “corrupts 
virtue,” “offends the queen-mother” and so forth I wo 
replies were published, one of which is by some critics believed 
to show Irac cs of the hand of Moliere The king’s reply, as 
has been shown, was to adopt Moh^re’s company as his servants, 
and to pension them V Amour medecin, a light comedy, 
appeared on the 22nd of September 1665 In this piece Moh^rt, 
for the second time, attacked physicians In December there 
was a quarrel with Racine about his play of Alexandre, which 
he treacherou si V transferred to the Hotel de Bourgogne Ihe 
4th of June 1666 saw the first representation of that famous 
play, Le Misanthrope {ou VAtrabihaire amoureux, as the ori- 
ginal second title ran) This piece, perhaps the masterpiece 
of Moliere, was more successful with the critics, with the court, 
and with posterity than with the public The rival comedians 
called It “ a new style of comedy,” and so it was Ihe eternal 
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passions and sentiments of human nature, modified by the 
influence of the utmost refinement of civilization, were the 
matter of the piece The school for scandal kept by C^lim^ne, 
with Its hasty judgments on all characters, gave the artist a wide 
canvas The perpetual strife between the sensible optimism 
of a kindly man of the world (Phiimte) and the saeva tndtgna- 
iio of a noble nature soured (Alceste) supplies the intellectual 
action The humours of the joyously severe r^lim^ne and of 
her court, especially of that deathless minor poet Oronte, suppl> 
the lighter comedy Boileau, Lessing, Goethe have combined 
to give this piece the highest rank even among the comedies 
of Moh^re As to the “ keys ” to the characters, and the guesses 
about the original from whom Alceste was drawn, they arc as 
valueless as other contemporary tattle 
A briefer summary must be given of the remaining years 
of the life of Molidre The attrai tions of Le Misanthrope were 
reinforced (Aug 6) by those of the Medecin medgre Im, an 
amusing farce founded on an old fabliau In December the 
court and the comedians went to St Germain, where, among 
other diversions, the pieces called Melicertey La Pastor ede comtque 
{of which Moli^re is said to have destroyed the MS ), and the 
charmmg little piece Le Sicilien were performed A cold 
and fatigue seem to have injured the health of Moli^re, and 
we now hear of the consumptive tendency which was cruelly 
ndi( uled in Elomire hypochondre Moli^re was doubtless obliged 
to see too much of the distrac ted or pedantic physicians of an 
age when medicine was the battlefield of tradition, super- 
stition, and nascent chemical science On the 17th of April 
1667 Robinet, the rhym mg gazetteer, says that the life of Moli^re 
was thought to be in danger On the loth of June, however, 
he played in Le Sialten before the town In the earlier months 
of 1667 Louis XIV was with the army in FfttiAders There 
were embassies sent from the comedy to the camp, and on the 
5th of August It was apparent that Moliere had overcome the 
royal scruples Tartufje was played, but Lamoignon stopped 
It after the first night La Grange and La lonlli^re hastened 
to the camp, and got the king s promise that he would reconsider 
the matter on his return Mc>h^re\ next piece (Jan 13, 1668) 
was Amphitryon, a frt‘e — i very free — adaptation from Plautus, 
who then seems to have engaged his attention, for not long 
afterwards he again borrowed from the am lent writer in VAvare 
There is a controversy as to whether Amphitryon was meant 
to ridicule M de Montespan, the husband of the new mistress 
of Louis XIV Michelet has a kind of romance based on this 
probably groundless hypothesis Ihe king still saw the piece 
occasionally, after he had purged himself and forsworn sack 
under Mine de Maintenon, and probably neither he nor 
that devout lady detected any personal references in the coarse 
and witty comedy As usual, Moli^re was accused of plagia- 
rizing, this time from Rotrou, who had also imitated Plautus 
The next play was the immortal George Dandtn (July 10), first 
played at a festival at Versailles IVobably the piece was a 
rapid palimpsest on the ground of one of his old farces, but the 
addition of these typK al members of a county family, the De 
Sotenville, raises the work from farce to satiric comedy The 
story IS borrowed from Boccacc 10, but is of unknown age, and 
always new — Adolphus Crosbie in Lhe JSmall House at Allington 
being a kind of modern George Dandin Though the sad 
fortunes of this peasant with soc lal ambition do not fail to make 
us pity him somewhat, it is being too refined to regard George 
Dandin as a comedy with a concealed tragic intention Moli^re 
must have been at work on VAvare before George Dandin 
appeared, for the new comedy after Plautus was first acted 
on the 9th of September 1 here is a tradition that the piece 
almost failed, but, if unpopular in the first year of its produc- 
tion, it certainly gained favour before the death of its author 
M de Pourceaugnae (Sept 17, 1669) was first acted at Chambord, 
for the amusement of the king It is a rattling farce The 
physicians, as usual, bore the brunt of Moli^re’s raillery, some 
of which IS still applicable Earlier m 1669 (Feb 5) Tartu^e 
was played at last, with extraordinary success Les Amants 
tnagntfi^es^ a comedy-ballet, was acted first at St Germam 


(Feb 10, 1670) The king might have been expected to dance 
in the ballet, but from Racine’s Brttanmeus (Dec 13, 1669) 
majestical monarch learned that Nero was blamed for exhibitions 
of this kmd, and he did not wish to out-Nero Nero Astrology 
this time took the place of medicme as a butt, but the satire 
lias become obsolete, except, perhaps, m Turkey, where astro* 
logy IS still a power The Bourgeois gentilhomme, too familiar 
to require analysis, was first played on the 23rd of October 
1770 The lively Fourbertes de Seapin “ saw the foothghts ” (if 
foothghts there were) on the 24th of May 1671, and on the 7 th 
of May we read m La Grange, “ les Repetitions dc Spsyche ont 
commanc6 ” La Grange says the theatre was newly decorated 
and fitted with machines A “ concert of twelve viohns ” was 
also provided, the company being resolute to have every- 
thmg handsome about them New singers were introduced, 
who did not refuse to sing unmasked on the stage Qumault 
composed the words for the musK , which was by Lulli, Moliire 
and Pierre fomeillc collaborated m the dialc^ue of this magm- 
ficent opera, the name of which (Psyche) La Grange eventually 
learned how to spell The Comiesse Eseatbagnas (Feb 2, 
1672) was another piece for the amusement of the court, and 
made part of an entertainment called Le Ballet des ballets 
In this play, a study of provincial manners, Moli^re attacked the 
financiers of the time m the person of M Harpm The comedy 
has little importance compared with Les Femmes savantes 
(Feb ii), a severer Preaeu^es, in which are satirized the vanity 
and affectation of sciolists, pedants, and the women who admire 
them The satire is never out of date, and finds its modern 
form in Le Monde ou Von s'ennme, by M Pailleron On the 17th 
of February Madeleine Bejard died, and was buried at St Paul 
She did not go long before her old friend or lover Moh^re 
His Manage force^ founded, perhaps, on a famous anecdote 
of Gramont, was plaved on the 8th of July On the 7th of 
August La Grange notes that Moli^re was indisposed, and there 
was no comedy Moli^re’s son died on the nth of October 
On the 22nd of November the preparations for the Mnlade 
imagtnaire were begun On the 10th of February 1673 the 
piece was acted for the first time What occurred on the T7th 
of February we translate from the Registre of La Grange — * 

* This same day about ten o'clock at night after the comedy. 
Monsieur dc Moli^re died in lus house Kut de Richelieu He had 
pUyed the part of the said Malade sutteiing much from cold and 
inflammation which ciused a violent cough In the violence of 
the cough he burst a vessel in his body and did not live more than 
half an hour or three quarters after the bursting of the vessek 
His body IS buiied at St Joseph’s parish of St Eusiache There 
IS i gravestone raised afiout a loot aWve the ground 

Moli^re’s funeral is thus described in a letter, said to be bv 
an eyewitness, discovered bv M Benjamin Fillon — 

' Tuesday 21st February ibout nine in the evening wns buried 
Jean Baptiste Poquelin Moh^c fapissier valet de chambie and a 
famous actor There was no procession except three ecclesiastics, 
four priests bore the body in a wooden bier covered with a pall 
SIX children m blue carried candles in silver holders and tiien 
were lackeys with burning torches of wax The body was 

taken to St Joseph's churchyard and buned at the foot of the 
cross There was a great crowd and some twelve hundred livres 
wen distributed among the poor 1 he archbishop had given orders 
that Moliere should be interred without any ceremony and had 
even forbidden the clergy of the diocese to do any seivice for him 
Nevertheless a number of masses were commanded to be said for 
the deceased " 

When an attempt was made to exhume the body of Moliere in 
T792, the wrong tomb appears to have been opened Unknown 
IS the grave of Moliere 

Moliere, according to Mile Poisson, who had seen him m 
her extreme youth, was “ neither too stout nor too thin, tall 
rather than short, he had a noble carnage, a good leg, walked 
slowly, and had a very serious expression His nose was thick, 
his mouth large with thick lips, his complexion brown, his 
eyebrows black and strongly marked, and it was his way of 
moving these that gave him his comic expression on the stage ” 
“ His eyes seemed to search the deeps of men’s hearts,” says 
the author of ZSlinde The inventories printed by M Souli^ 
prove that Moliere was fond of rich dress, splendid furmture. 
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and old books The charm of his conversation is attested by 
I lie names of his friendn, who were all the wits of the age, and 
the greater their genius the greater their love of Moli^re As an 
aitor, friends and enemies agreed in recognizing him as most 
successful m comedy His ideas of tragic declamation were 
in advance of his time, for he set his face against the prevalent 
habit of ranting His private character was remarkable for 
gentleness, probity, generosity and delnacy, qualities attested 
not only by anecdotes but by the evidence of documents He 
IS probably the greatest of all comic writers withm the limits 
of social and refined, as distinguished from romantic, comedy 
like that of Shakespeare, and political comedy bke that of 
Aristophanes^ lie has the humour which is but a sense of the 
true value of life, and now takes the form of the most vivacious 
wit and the keenest observation, now of melancholy and pity 
and wonder at the fortunes of mortal men In the literature 
of France his is the greatest name, ind m the literature of the 
modem drama the greatest after that of Shakespeare Besides 
hrs contemplative genius he possessed an unerring knowledge of 
the theatre, the knowledge of a great actor and a great manager, 
and hen( e his plays < an never cease to hold the stage, and to 
charm^ if possible, even more m the performance than m the 
reading 

The be^t biography of Moliere on a level with the latest rest irchcs 
into Ills life IS th it in voi x of his works in Gremds ^evtvam^ de la 
France (Eug^ine Oesjxns and Paul Mesnard) 1 he next best is 
probably th it of M faschcreau piehxcd to <ui edition of his works 
{CEuvre^ completes Paris 1803) To tins miy be added Jules 
Loiselcur's Le^ Points ob^curs de la vie de Moltdre (Paris 1877) 
Wt have seen that M Loisoleur is not ilways accurate but he is 
laborious For other books it is enough to recommend the ex- 
cellent Bibhographte nuMresque of M Paul Lacroix (1875) which 
IS an all but faultless guide The best edition of Mohdre's works 
for the purposes of the student is that published in Lc^ Grands 
dcrtvains de la France (Hachette Pans 1874-1882) It contains 
reprints of miny (ontemporarv tracts and, with the Regtstre of 
La Cfi ingc and the Colloctwn molihesque of M Licroix is the 
chief source of the lids stited in this notice in cases wheie the 
ruitv of documents has prevented the writer from studymg them 
m the onginal texts Aiiothci valuable authority is the Richirches 
sur Mohdre et ^ur sa famtlle of Ed Souli6 (186^) lX)theisenS 
Molten, seta Liben und setne Werke (Fianklurt 1880) is a resped 
able Cerman com pi I it ion Le Mohhisic (Tresse Pans cd by 
M Georges Monval) u is a monthly stnal contaming notes on 
Molidc and his plays by a number of contributors Ihe essays 
biographies plays and poems on Moli^re are extremely numerous 
The liest guide to these is the indispensable Uibhographve of 
M Laeroix (A L ) 

MOLINA, LUIS (i535-i<^oo), Spanish Jesuit was horn at 
C ueni a in 1 5 S5 Having at the age of eighteen bei omc a member 
of the So< lety of Jesus, he studied thcologv at Coimbra, and after- 
wards became professor in the university of Evora, Portugal 
From this post lie was called, at the end of twenty years, to the 
chair of moral theology in Madrid, where he died on the 12th 
of October 1600 Besides other works he wrote Liben arhitni cum 
grattae donis^ dtvina praesiientia, providentia, praedestinatione 
et reprohatione, concordia (4to, 1 isbon, 1588), a commentary 
on the first part of the Swnnia of Ihomas Aqiimas (2 vols 
fol , Cuenca, 1593), and a treatise De justitia et 'jure (6 vols , 
1591^-1609) It IS to the first of these that his fame is principally 
due It was an attempt to reconcile, in words at least, the 
Augustmian doctrines of predestination and grace with the 
Scmipehgi inism which, as shown by the recent condemnation 
of Baius {qv)f had become prevalent in the Roman Catholic 
Church Assuming that man is free to perform or not to perform 
anv act whatever, Molina maintains that this circumstance 
renders the grace of God neither unnecessary nor impossible 
not impossible, for God never fails to bestow grace upon those 
who ask It with sincerity, and not unnecessary, for grace, 
although not an efficient, is still a sufficient cau6e of salvation 
Nor, m Molina’s view, does his doctrine of free-will exclude 
predestination The omnisi lent God, by means of His “ sc lerttia 
media ” (the phrase is Molina’s invention, though the idea is 
also to be found m Ins older contemporary Fonseca), or power 
of knowing future contingent events, foresees how we shall 
employ our own free-will and treat His proffered grace, and 


upon this foreknowledge He can found His predestinating 
decrees These doctrines, although in harmony with the pre- 
vailing feeling of the Roman Catliolic Church of the period, and 
further recommended by their marked op[X)sition to the teachings 
of Luther and( alvin, excited violent controversy in some quarters, 
especially on the part of the Dominicans, and at last rendered 
It necessary for the pope (Clement VIJI ) to interfere At 
first (1594) he simply enjoined silence on both parties so far 
as Spam was concerned, but ultimately, m 159S, he appointed 
the “ Congregatio de auxiliis Gratiae ” for the settlement of 
the dispute, which became more and more a party one After 
hokimg very numerous sessions, the “ congregation ’ was able 
to decide nothing, and m 1607 its meetings were suspended 
by Paul V, who in 1611 prohibited all further discussion of 
the (juestion '‘dc auxiliis,” and studious efforts were made to 
control the publication even of commentaries on Aquinis The 
Mohmst subsequently passed into the Jansenist c ontroversy (see 
Jansenism) 

A full account of Molina s tlieology^ will be found in Schneeman s 

Entstehuug der thomistisch molimstischen Qiiitroverse pub- 
lished in the Appendices (Nos 9, 13 14) to the Jesuit penomcal, 
^iimmen aus Marta^Laach To the Hy reader may recommended 
Ernest Renans article I^s Congregations de awn tins m his 
Vouvelles dtndes d htstotre rcligteuse 

MOLINE, a city of Rock Island county, Illinois, U S.A , 
in the north-west part of the state, on the Mississippi river, 
adjoining the city of Rock Island and opposite the upper end 
of Rock Island Pop (1900), 17,248, of whom 5699 were foreign- 
bom, principally Swedes and Belgians, (1910 census), 24,199 
It is served by the Chicago, Burlington & Quine y, the Chicago, 
Milwaukee & St Paul, the Chicago, Rock Island tk Pacifii, 
and the Davenport, Rock Island & North-Western railways 
A channel in the Mississippi river here, 21^0 ft wide and 4 It 
deep at low water, projected m 1905, was completed m 1908, 
and in 1907 a lock was finished which affords a draught of 6 ft 
and is a p irt of the 6 ft ( hannel improvement of Ro( k Island 
Rapids 1 he city has large and varied manufai Innng industries , 
water-power is denved from a dam main! iimd by the Moline 
Water-Power Company, and there is a large clectric-power 
plant I lie most important industry is the minufacture of 
igricultural impUments (partu ularlv steel ploughs whnh seem 
to have been made here first in the United States, and corn- 
planters) Among the other manufactures are boilers and 
gasolene engine s, wagons and (images, automobiles, and pianos 
and organs Ihe Chicago, Rock Island & Pacific railway has 
a 900-aeie yard and mar h me shop east of the city limits, and 
there is a large U S arsen x\ on Rock Island Moline was settled 
in 1832, laid out as a town in 1842, and was chartered as a cits 
in 1855 and rechartered in 1872 

MOLINET, JEAN (1433- 1507), French poet and chronicler, 
was born at Desvres (Pas dc Calais) In 1475 he succeeded 
Georges Chistellain us historiographer of the house of Burgundy, 
and Margaret of Austria, governor of the I^w Countries, made 
him her libranin His continuation of Chastellain s chronicle, 
whuh covers the years from 1474 to 1504, remained unpublished 
until 1828 when it was edited (Pans, 5 vols ) by ] A Buchon 
It IS far from possessing the histora al value of his predecessor’s 
work A selection from his voluminous poetical wxirks was 
published at Pans in iS3i, Fatciz et Dteiz de jeu Jehan 
Moltnet He also translated the Roman de la rose into prose 
(pr Lyons, 1503) He became, m 1501, canon of the church 
of Notre- Dame at Valenciennes, where he died on the 23rcl of 
August 1507 lie IS noteworthy as the head of the vicious 
Burgundian school of poetry known as the rhttonqueurs, charac- 
terized by the excessive use of puns and of puenie metrical 
devices His chief disciple was his nephew, Guilliume Cretin 
(d 1525), ridiculed by Rabelais as Raminagrobis, and Jean 
Lemaire des Beiges was his friend 

See A WauteCs in the Btographte naitonale de Belgique (vol xv , 

1899) 

M0LIN1ER, AUGUSTE (1851-190 j) French historian, was 
bom at Toulouse on the 30th of September 1851 He was a 
pupil at the Ecole des Chartes, which he left in 1873, also 
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at the Ecole des Hautes Etudes, and he obtained appointments 
m the public libranes at the Mazarine (1878), at Fontainebleau 
(1884), and at St Genevieve, of which he was nominated libra- 
rian in 1885 He was a good palaeographer and had a thorough 
knowledge of archives and manuscnpts, and he soon won a 
first place among scholars^ of the history of medieval France 
His thesis on leaving the Ecole des Chartes was his Catalogue 
des actes de Simon et d'Amaun de Montfort (inserted m vol 
xxxiv of the Bibhotheque de VS cole y an important contribution 
to the history of the Albigenses Ihis marked him out as a 
capable editor for the new edition of UHtstoire generale de 
Languedoc by Dom Vaiss^te he superintended the reprinting 
of the text, adding notes on the feudal administration of this 
province from 900 to 1250, cjn the government of Alphonso 
of Poitiers, brother of St Louis from 1226 to 1271, and on the 
historical geography of the province of Languedoc in the middle 
iges He also wrote a Btbliographte du Languedoc, which 
was awarded a prize by the Acadevite des inscriptions et belles- 
lettres, but remained in manuscript He also published several 
documents for the Society dc TOrient I.atin {Itinera hterosoly- 
mitana, in collaboration with C h Kohler, 1885), for the Soci6t6 de 
THistoire de h ranee {Chrontque normande duxiif siecle, assisted 
by his brother ^mile, 1883), for the Collection de textes relatifs 
a V enseignement de Vhistoire (Vie de Louis leGros, by huger, 
1887), for the Collection des documents inedits (C orrespondance 
administrative d'Alfonse de Poitiers, 1894-1900), for the Recueil 
des htUonens de la France (Obituaires de la province de Sens, 
1904, 1906), &c , and several volumes in the Recueil des catalogues 
des bibliothSques publtques de Prance Applying to the Prench 
(lassies the rigorous method used with regard to the texts of 
the middle ages he published the Pensets of Pascal, revised 
with the original manusenpt (1887-1889), and the Provuuiales 
(1891) edited with notes In 1893 he was nominated professor 
at the E( ole des Chartes, and gave a successful series of lectures 
which he published (Manuel de^ sources de Vhistoire de France 
au moyeyi age, 1902-1906) He also taught at the E< ole des 
Hautes Etudes He died on the 19th of May 1904, after a short 
illness, leaving in manuscript a criticism on the sources of the 
Speculum histonale of Vincent de Beauvais 
His elder brother, C hari es (b 1843), is also of some importance 
as an historian, particularly on the history of art and on the 
heresies of the middle ages He was appointed professor of 
history at the university of loulouse in 1886 
A younger brother, Fmilf (1857-1906), became an assistant 
in the print room at the Bibhotheque Nationale, and afterwards 
3oined the staff at the Mus6e du Louvre, of whu h he eventually 
became keeper, retiring in 1902 He was a well-known con- 
noisseur of art He organized the famous Exposition Retro- 
spective held at the Petit Palais in 1900, and published a number 
of expert volumes on enamels, ceramics and furniture 

MOLINOS, MIGUEL DE (c 1640-1697), Spanish divine, the 
chief apostle of the religious revival known as Quietism* was 
born about 1640 near Saragossa He entered the priesthood 
and settled in Rome about 1670 There he became well known 
as a director of consciences, being on specially friendly terms 
with Cardinal Odesc alchi, who in 1676 became Pope Innoc ent X I 
In the previous vear Molinos had published a volume Guida 
spintuale, che disinvolge Vanima e la conduce per Vinterior 
camino alV acquisito della perfetta contemplazione e del ncco 
tesoro della pace inierwre was shortly followed bv a brier 
Trattato della cotidiana mmmumone No breath of suspicion 
arose against Molin^s^rtilltt 1681, when the Jesuit preacher, 
Segneri, attacked h i teii(|t (|[y s , Ahough without mentioning his 
name, in his ConcordbItMia falkid e la quteie nelV orazione The 
matter was referred tb^ the. inquisition It pronounced that 
the Gmda spintuale was peH^tly orthodox, and censured the 
intemperate zeal of Segneri But the Jesuits set bather La 
Chaise to work on his royal penitent, I ouis XIV , who prided 
hunself on being a pillar of orthodoxy but he was on very bad 
terms with Innocent XI , and soon yielded to the pleasure of 
discovering heresy in an intimate friend of the pope Following 
on official representations by the French ambassador in Rome, 


who happened to be a cardinal, Molinos was arrested In May 
1685 friends were confident of an acquittal, but 

in the beginning of 1687 a number of his penitents of both sexes 
were examined by the Inquisition, and several were arrested 
A report got abroad that Molinos had been convicted of moral 
enormities, as well as of heretical doctrines , and it was seen that 
he was doomed On the 3rd of September 1687 he made public 
profession of his errors, and was sentenced to imprisonment for 
life In the following November, Innocent signed a bull con- 
demning sixty-eight propositions from the Guida spintuale and 
other unpublished writings of its author At some date unknown 
in 1696 or 1697 Molmos died m prison 

Contemporary Protestants saw m the fate of Molmos nothing 
more than a persecution by the Jesuits of a wise and enlightened 
man, who had dared to withstand the petty ceremonialism of 
the Italian piety of the day But Molinos was much more 
than the enlightened semi-Protestant that his English admirers 
took him to be, and his Quietism, had it been suffered to run 
its course would have swept asnle beliefs and practices more 
important than the rosaries of nuns, though it is most unlikely 
that he realized the consequence of his own theories Segneri 
and La Chaise were not so easily deceived They were Jesuits, 
and Jesuitism is built up on the double assumption that God 
reveals Himself wholly and onl> through Jesus, and that Jesus 
reveals Himself wholly and only through the Church of Rome 
Luther had already broken through one link in this chain, when 
he taught the Protestant worl(J to (ome directly to Jesus, 
without troublmg about the Church, but Luther still assumed 
that God could only be reached through the intermediacy of 
Jesus Molmos wished to find a royal road to God without 
any intermediaries at all The Reformation maintained that 
the Church, so far from being a help, was a hindrance, to union 
with Jesus, whereas Molmos welcomed both Church and Jesus 
as helps to union with God, always provided that the believer 
treated both as means to an end beyond themselves In other 
words, he held that there was a triple stage in piety Beginners 
gave themselves wholly to the Church At the second step 
(ame devotion to Jesus At the third iuid highest stage both 
Church and Jesus were left behind as deiformes, sed non Deus, 
and God remained alone 

But how could a finite being bring himself into 4 ^ 6 ct relation 
with Infinity ? hollowing very ancient precedents, Molmos fell 
back on those phenomena of our consciousness which seem least 
within (mr own power The less sense of proprietorship we had 
m a thought or action— the less it was the fruit of our deliberate 
will — the more certain might we be that it was divinely inspired 
But what state of mind is most likely to be visited by these 
spontaneous illuminations ? Plainly the state that Molmos calls 
the “soft and savoury sleep of nothingness,” where the soul is 
content to fold its hands, and wait m dreamy musing till the 
message comes, meanwhile it will think, do, will as little as 
It can Foi this reason disinterested love became the great 
hall-mark of Quietist sanctity Why it is unfitted to be a test 
of sanctity in general has been explained at length by Bossiict 
in a remarkable Instruction sur les elats d’oraison, published 
while the Quietist controversy was at its height But, although 
Molinos’s system did not long survive him, he had at least 
the double merit of courage and tenacity Few writers have 
struggled so long and so hard to disengage the essence of religion 
from its transitionary embodiment in an historical c reed 

The Guida spintuale was published in Italian m 1O75 ind has 
been reprinted An English translation appeared in 1688, it has 
been re edited by Mrs Arthur Lyttelton trench Spanish and 
I^tin translations have also appeared For the history of its 
author sec ( E Scharling Mtcnael de Molinos (Ger trans from 
Dinish, Gotha 1855), H Heppe Geschichte dcr quietislischen 
Mystik (} 3 erhn,^ 1875) On the whole subject of Quietism see 
H Delacroix Etudes dlnstoire et de psychologte du mysHcxsme 
(Pans 1908) lliere is a* brilliant but very fanciful, account of 
Molinos and his doctrines in J H Shorthouse's romance John 
Inglesant (St C ) 

MOLIQUE, WILHELM BERNHARDT (1802-1869), German 
violinist and composer, was bom at Nuremberg on the 7th of 
October 1802, and learnt the violin at Munich under Pietro 
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Rovelli In 1826 he became music-direcior at Stuttgart As 
a composer for the viohn Mohque was commonly compared with 
Spohr He also wrote some charming songs He died at 
Cannstadt m 1869 

MOLKO (1500- 11^32), a Marano kabbalist, who proclaimed 
the advent of the Messiah He was associated with David 
Reubeni, who also made Messianic claims Molko, after a 
chequered career, was condemned to death by the ecclesiastical 
court at Mantua He was offered his life by the emperor 
Charles V if he would return to Christianity, in which he had 
been educated He refused, and died at the stake (I A ) 
MOLLENDORF, RICHARD JOACHIM HEINRICH VON 
(1724-1816), Prussian soldier, began his career as a page of 
Frederick the Great in 1740 The outbreak of the Silesian wars 
gave him his first opportunity of seeing active service, and the 
end of the second war saw him a captain In the Seven Years’ 
War his brilliant conduct at the churchyard of Leuthen (1757) 
and at Hochkirch won him his majority In 1760 his exertions 
retrieved the almost lost battle of lorgau, and the last success 
of the great king was won by the brigades of Prince Wied and 
Mollendorf (now major-general) at the Burkersdorf heights 
Seventeen years later, as lieutenant-general, he won at Brix one 
ol the few su(c<s-»es of the Bavarian Succession (or “ Potato ”) 
War In the years of peace he occupied considerable posts, 
being made governor of Berlin in 1783 Promoted general of in- 
fantry in 1787 and general field marshal in 1793, he commanded 
the Prussian army on the Rhine in 1794 In the disastrous 
campaign of Jena (1806) Mollendorf played a considerable 
part, though he did not actually command a corps He was 
present with the king at Auerstadt, falling into the hands of 
the Irench in the debacle whuh followed After his release 
he passed the remainder of his life in retirement He died 
in 1816 

MOLLIEN, NICOLAS FRANCOIS, Count (1758-1850), French 
financier, was born at Pans on the 28th ot Februaiy 1758 Ihc 
son of a merchant, he early showed ability, and entered th< 
ministry of finance where he rose rapidlv , in 1784, at the time 
of the renewal of the arrangements with the farmers general 
of the tixcs, he was practualK chief in that department and 
made terms advantageous to the national exchequer Undei 
( alonne he improved the returns from the farmers general, 
md he was largclv instrumental in bringing about the (lection 
of the octroi walls of Pans m place of the insufiicient wooden 
barriers He, however, advocated an abolition of some of the 
TCstrictions on imports, as came about in the famous Anglo- 
hrench commercial treaty of 1786 to the conclusion of which 
he contributed in no small measure The events of the French 
Revolution threatened at times to overwhelm Mollien In 
1794 he was brought before the revolutionary tribunal of 
Fvreux as a suspect, and narrowlv escaped the fate that befell 
many of tbe former farmers-gent ral He retired to England, 
where he observed the financial measures adopted at the crisis of 
1796-1797 After the coup d'etat of Brumaire (November 1799) 
he re-entered the ministry of finance, then under Gaiidin, who 
entrusted to him important duties as director of the new catsse 
d^amortissemenf Napoleon, hearing of his abilities, frequently 
consulted him on financial matteis, and after the Proclamation 
of the Empire (May 1804) made him a councillor of state Ihe 
severe financial crisis of December 1805 to January' 1806 served 
to reveal once more his sound sense Napoleon, returning in 
haste not long after AiisTcrlitz, dismissed Baige-Marbois from 
the ministry of the treasury and confided to Mollien those 
important duties He soon succeeded in freeing the treasury 
from the interference of great banking houses In other respects, 
however, he did something towards curbing Napoleon’s desire 
for a precise regulation of tbe money market The conversations 
lietween them on this subject, as reported m Mollien’s Memoirs, 
are of high interest and show that the ministry had a far truer 
judgment on financial matters than the emperor, who often 
twitted him with being an idhlogue In 1808 Mollien was 
awarded the title of count He soon came to see the impossi- 
bility of the measures termed collectively “ the continental 


system ”, but his warnings on that subject were of no avail 
After the first abdication of the emperor (April ri, 1814) 
Mollien retired into private life, but took up his ministerial duties 
at the appeal of Napoleon during the Hundred Days (1815), after 
which he agam retired Louis XVIII wished to bring him back 
to office, but he resisted these appeaK Nominated a peer in 
1819, he took some part in comiexion with the annual budgets 
He lived to see the election of Louis Napoleon as president of 
the Second Republic, and died in \pril 1850, with the ex( option 
of Pasquier, the last surviving minister of Napoleon I 

Sec Mollien's Mtmotres dun mint^tre du tresor public rrSo-zS/j 
(4 vols ^ Pans, 1845 , new cd Pans, 3 vols 1898) , A G P Barantc 
Ltudes histonques ct biographtqucs ^ Salvaiuly Notice ^ur Mollien, 
dlso M M C Gaudin (due dc Gaetc) Notice hiUonque sur les finances 
de la I tame J600-1S14 (Pins, 1818) (J Hl K ) 

MOLLUSCA, one of the great ” phvla,” or suh-kmgdoms, 
of the animal pedigree or kingdom The shell-bi inng forms 
belonging to this group which were known to I innacus were 
placed by him (in 1748) in the third order of his cl i s Vermes 
under the name “ Testacca,” whilst the Echinodcrms, Hydroids 
and Annelids, with the naked Mollusia, formed his second order 
termed Zoophyta ’ Fen years later fie replaced the name 
‘ Zoophyta ” by “ Mollusca ’ which was thus in the first instance 
applicxi, not to the Mollusca at present so termt d, but to a group 
consisting chiefly of other organisms Gradually, however, the 
term Mollusca bctimc used to indudc those Mollusca formerly 
placed among the “ Iistacea,” as well as the naked Mollusca 
It is important to observe that the term fj^aXanux, of which 
Mollusca is merely a latinized form, was used by Aristotle to 
indicate a group consisting of the cuttle-fishes only 
As now classified, the Mollusca consist of the following sub- 
divisions — 

Grade A — IsopUura 
Class 1 — Amphineura (see Chiton) 

(rradt B — Prorhipidoglossomorpha 
( lass II — Gastropoda {qv) 

Ckuss III — Scaphopoda {qv) 

Class IV — I^mellibraiu hia {qv) 

Grade C — Siphonopoda 
C lass V — C cphalopoda {qv) 

Uisioiy of Cla^^jfiration --The ch finite cnclion of the Mollusca 
into the position ot one of Ihc great primary gioups of the xnimal 
kingdom is dm to George Cuvier (1788-1800) who largely occupied 
himself with the dissection of represent Uives of this type ** An 
independent inatomical investigation of ^hc Mollusca had been 
earned on In the remirkablc Neapolitan naturilist Poll (1791) 
wlusc r(s( irclits2 v\crc not published until after his death (1817) 
and were followed by the beautiful works of another Neapolitan 
zoologist thi illustiious Helle C hbije 

ihe embranchement or sub kingdom Mollusca is defined by 
Cuvier included the following classes of shellfish (i) the cuttles 
or poulps under the name Clphalopoda, (2) the snails whelks 
and slugs both terrestrial and marine under the name Gas i uoi oda , 

(3) the sca-butteiflii s or winged snails under the name Pieroi»oda 

(4) the clams, mussels and oysters undci the iiaiiR Acephala, 

(5) the lamp-shells under the name Brachiopoda, (6) the sea 
squirts or ascidiins under the nami Nuda, tnd (7) tlie barnacks 
and sea acorns under the name Cirkhopoda 

The mam limitations of the sub-kingdom or phylum Mollusca 
as laid down by Cuvier, and the chief divisions thus recognized 
within its Imxits by him hold good to the present day' At the same 
time three of the classes considered by him as Mollusca have been 
one by one removed from that association in consequence of improved 
knowledge and one additional class incorporated sinct his day 
with the Mollusc 1 with general approval, has after more than forty 
years been again detached and assigned an independent position 
owing to newly acquired knowledge 

The first of Cuviers cl isscs to be removed fiom the Mollusca 
w as that of the Cirrhopoda 1 heir affinities with the lowe r Cioistacea 
were recognized by Cuvier and his ^iontemitoranes but it was one of 
the brilliant discovcncs of that remarkable and too-little honoured 
naturalist J Vaughan Thompson of Cork which decided their posi- 
tion as Crustacea Tlie metamorphoses of the Cirrhopoda wort 
described and figured by him in 1830 in a veiy complete maniur 
and the legitimate conclusion as to their affinities was formulated 
by him* Thus it is to Thompson (1830) and not to Burmcister 
(1834) as erroneously stated bv Kef erst ein that the ment of this 
discovery belongs The next class to be removed fiom Cuvier's 

♦ these figurt s refer to the Bibliography at the end of the article* 
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MoUubca was tliat of the Nuda better known as Tnnicata In 1866 
the Rui>sian embryologist Kowalewsky stai tied the zoological world 
with a minute account of the developmental changes of Asetdta^ one 
of the Tunicata • and it became evident that the afl&nilics of that 
class were with the VerUbrata whilst theix structural agreements 
with Mollusca were only superficial The last class which has been 
removed from the Cu vie nan Molluscais that of the Lamp shells or 
Brachiopoda The history of its dissociation is connected with that 
of the class, viz the Polyzoa or Bryozoa wluch has been both added 
to and again removed from the MoUusca between Cuvier s date and 
the present day The name of ] Vaughan I hompson is again that 
which IS pninarily connected with the lustory of a Molluscan class 
In 1 8 JO he pomted out th it among tlic numerous kinds of polyps 
at that time associated by naturalists with the Hydroids there were 
many wliich had a peculiar and more elaborate type of organization 
and for these he proposed the name Polyzoa bubsequeiilly ® they 
were termed Bryozoa by Ehrenberg (1831) 

Henn Milne Edwards m 1844 dcmonstrilcd the affinities of 
the Polyzoa with the Molluscan class Brachiopoda and proposed to 
associate the three i lasses Brachiopoda Polyzoa and 1 umcata m a 
large group ' Molluseoidea '' eo ordinate with the remaining classes 
of Cuvier s MoUusca whieh formed a group ret iinmg the name 
MoUusca By subsequent writers the Polyzoa have in some cases 
been kept apart from the MoUusca and classed with the “ Vermes 
whilst by others they have togetlier with tlie Jkachiopoda been 
regarded as true MoUusca Incrcast of knowledge Ins now however 
established the conclusion that the agreement of structure supposed 
to obtain between Polyzoa and true MoUiisea is delusive, «ind 
accordingly they, together with the Brachiopod i were removed from 
the Molluscan phylum by Lankestcr in his ai tide m the 9th edition 
of this work (on which the present article is based) Purser details 
in regard to this the last revolution in Molluscan classification will 
be found in the article Polyzoa 

As thus purified by successive advanecsof embryological research 
the MoUusca were reduced to the Cuvieiian classes of Cephalopoda, 
Pteropoda Gastropoda and Accphala Certain modifications in the 
disposition of these classes arc naturally enough rendered necessary 
by the vast accumulation of knowledge is to the anatomy and em 
bryology of the forms compnsed in them Foremost ainon^ those 
who between 1840 and 1880 laboured m this held arc the French 
zoologists Henri Milne Edwards ^ and Laeaze Duthiers to the 
latter of whom wc owe the most accurate dissections ind beautiful 
illustrations of a number of different types fo KolUker 
Gegenbaur and more recently Spengcr amongst (xcrman an ito- 
mists we are indebted for epoch-making researches of the same 
land In England Owen s inatomy of the pearly nautilus 
Huxky's discussion of the general morphology of the MoUusca 
and Lankester's embryological mvcstigalions ^ liave uded in 
advancing our knowledge of the group Iwo remarkable works of 
a systematic character dealing with the MoUusca deserve mention 
here — the Manual of the MoUusca by Dr S P Woodwaid a model 
of clear systematic exjxibition and the exhaustive treatise on the 
Malacozoa or Welch thiere by Professor Kefcrstein of G6ttingen 
published as pai t of Bronn s Klassen und Ordnungen des J hter Retchs 

The arrangcmi nt adopted by Ray Lankester in the gth edition of 
the Bncy Brit (art MoUusca i88j) was as follows Of the four 
Cuvienan classes mentioned above the Pteropoda were united with 
the Cephalopoda on account of the apparent similarity of the 
cephalic tentacles in some of the former to the arms of the latter 
An aidditional class was instituted for the icceptioii of Dentahum and 
its few allies, and for this class Bronn's name Scaphopoda was used 
The Chitons and their allies were placed under the Gastropoda as a 
distinct branch called Isoplcura and for the Accphala de Inainvillc s 
name Lamelhbranchia was substituted The latter were regarded 
as forming a distinct branch equivalent in rank to the other throe 
classes together, the latter all possessing the radula which is wanting 
m Lamclhbranchs 

bmee the 9th edition of the Bncy Brit was published important 
advances have been made in our knowledge of the MoUusca as the 
result of researches largely due to the interest excited in the subject 
by Lankester s article Attention has been especially directed to 
the investigation of the most primitive forms m each group and 
accordingly we can now form much more definite conceptions of the 
phylogenv and evolution of the various classes The most important 
and extensive contributkms to this progress have been made by the 
Belgian zoologist, Dr Patn Pelseneer who has made the MoUusca his 
special study ^ 

The Chttontdae and tli Aplacophora are now separated from the 
Gastropoda and raiaed to%he r«mk of a distinct class under the name 
of Amphineura On the other hand Boas and Pelseneer have shown 
that the Pteropoda have nothing to do with the Cephalopoda, but 
are Gastropoda modified for a pelagic hfe. they arc therefore now 
united with the Gastropoda The Lamtilibranehia are no longer 
regarded as a distinct branch in contrast to the remaining MoUusca, 
according to Pelseneer they are allied to the Gastropoda and Sca- 
phopoda, all three classes being derived from a common hypotheti 
:)Cal ancestor called Prorhtpidoglossum These three classes have 
th««efore been united by Grobben into one branch or grade, the 
Prorhipidoglossomorpha 


General Characters of the MoUusca — forms comprised 
m the various groups, whilst exhibiting an extreme raige of 
variety in shape, as may be seen on comparing a/n oyster a 
cuttle-fish, and a sca-slug sue h OvS Dons , whilst adapt^, some 
to life on dry land, others to the depths of the sea, others to 
rushing streams, whilst capable, some of swunmmg, others of 
burrowing, crawimg or jumpmg, some, on the other hand, 
fixed and immobile, some amongst the most formidable of 
carnivores, others feedmg on vegetable mud, or on the minutest 
of microscopic organisms — yet all agree in possessing m common 
a very considerable number of structural details which are not 
possessed in caimmon by any other animals 

ihc structural features which the MoUusca do possess in 
common with other animals belonging to other great phyla of 
the animal kingdom are those characterLstic of the Coelomata, 
one of the two great grades (the other and lower being that of 
the Coeientera) mto which Uic higher animals, or Metazoa as 
distinguished from the Protozoa, are divided The Metazoa 
all commence their individual existence as a smgle cell or plastid, 
which multiplies itself by transverse division Unlike the tells 
of Prott>zoa, these embryonic edis of the Metazoa do not remom 
each hke its neighbour and capable of independent life, but 
proceed to arrange themselves mto two layers, taking the form 
of a sac The cavity of the two-cell-layered sac or dibl«astula 
thus formed is the primitive gut or arch-enteron In the 
Coelentera, wliatever subsequent clianges of shape the little 
sac may undergo as it grows up to be polyp or jelly-fish, the 
onginai arch-enteron remains as the one cavity pervading all 
regions of the body In the Coelomata, on the other hand, 
there is another cavity, dividing the body-waU mto two layers 
an internal layer surrounding the gut, and an external layer 
This cavity is cxiavatcd in a third mass of cells distinct from the 
cells lining the gut, forming the endoderm, and the c( 11s covering 
the surface of the body, the ectodenn ITus third mass of cells 
IS the mesoderm The MoUusca agree m bemg coelomate with 
ilic phyla Vertclirata, Platyhelmia (fiat-worms), Echmoderma, 
Appendiculata (msc( ts, rmged-worms, Ac ), and others — in 
fact, with all the Metazoa except the sponges, corals, polyps, 
and medusae 

In common with aU other Coelomata, the l^lollusca ire at 
one period of life possessed of a prostoimum or region in front 
of tlic mouth, whuh is the essential portion of the “head,” 
and IS connected with the property of forward locomotion in 
a definite dutction and the steady carriage of the body (as 
opposed to rotation of the body on its long axis) As a result, 
the Coelomata, and with them the MoUusca, present (in the 
first instance) the general condition of body known as bilateral 
symmetry , the dorsal is differentiated from the ventral surface, 
whilst a right and a left side similar to, or rather the complements 
of, one another are permanently established In common with 
all other Coelomata, the MoUusca have the mouth and first part 
of the aUmentary canal which leads mto the met-entcron formed 
by a special invagination of the outer layer of the primitive 
body-wall, not to be confounded with that which often, but not 
always, ac'companies the antecedent formation of the arch- 
enteron , this invagination is termed the stomodaeum Similarljr 
an anal aperture is formed in connexion with a special invagi- 
nation which meets the hinder part of the met-enteron, and is 
termed the prociodaeura 

ihe coelom is primarily and essentially the generative cavity 
the reproductive cells arise from its walls, t e from the coelomic 
epithelium True nqphridia do not primarily opien mto the 
coelom, as was formerly taught, but are mtra-cellular ducts 
m the mesoderm Such organs are absent m MoUusca in the 
adult state, but a pair of nephridia usually occurs m the larva 
The coelom opens to the exterior by ducts which are primarily 
genital ducts by which the ova or sperms are discharged These 
ducts, however, as welTas the coelomic epithelium, may assume 
excretory functions In MoUusca the coelom is reduced and 
consists of two parts, the peru'ardial cavity which surrounds 
the heart, and the cavity of the gonads or generative organs 
There is usually one pair of coelomic ducts leading from the 
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pericardium to the exterior, and these are the excretory organs 
or kidneys, formerly known as the organs of Bojanus The 
walls of the pericardium are also excretory in parts, these parts 
forming the pericardial glands In the majority of Mollusca the 
gonads are provided with a pair of ducts of their own There 
are thus two parrs of coelomic ducts This fact gives rise to 
tl\e question whether the Mollusca are to be regarded as primi- 
tively segmented animals or not In animals which exhibit 
typical segmentation or metamerism, such as segmented worms 
(Chaetopoda), each segment or metamere possesses its own 
coelomic cavity, a pair of coelomic ducts, and a pair of nephndia 
The structure of the Mollusca m the greater number of casts 
agrees with the hypothesis that the primitive form was unseg- 
mented, and therefore had but one pair of coelomic ducts and 
^ne pair of nephndia In existing forms the latter disappear 
in the adult In the most primitive forms of several classes 
there are no distinct genital ducts, the gonads when mature 
discharging into or through the kidneys Among the Gastropoda j 
in the Aspidobranc hia, there is no genital duct, and the gonad 
opens into the right kidney, in the more modified forms the 
left kidney alone is functional, the right has been converted | 
into the genital duct Among the LaTne]hbran( )iia again the | 
kidneys serve as gcniUl ducts in the Protabranchia and some 
Filibranchu In the higher forms the opening of the gonad 
IS shifted more and more towards the external aperture of each 
kidney until finally it is situated on the external surface, and 
thus the gonad secondarily acquires an independent aperture 
In the bcaphopoda there is no distinct genital duct, the relations 
are as m Aspidobranchia Among the Amphineura we find one 
pair of coelomic ducts in the Aplacophora, two pairs m the 
Chitons In the former the genital coelom and the pericardial 
coelom are continuous and the reproductive cells escape by the 
renal ducts In the Chitons or Polyplac ophora, on the other 
hand, the two cavities are separate, and there arc independent 
genital ducts It is possible therefore to regard the latter 
condition as secondary, and to conclude tliat the separate 
genital ducts have been derived from tlu original single pair of 
coelomic ducts, as in Lamcllibranchs 

The C ephalopoda, however, do not harmonize so well with this 
view The earliest forms of this class geologically arc the 
Nautiloiclea Assuming that these ancestral forms resembled 
the existing Nautilus in their internal anatomy, they had two 
pairs of renal ducts and one pair of genital duets, which would 
apparently indicate, not a single metamere or unsegmented 
body, but three metamere s There are however only two pairs 
of branchiae Ihe Dibranchia, with only one pair ol brane hiae, 
one pair of renal organs, and one pair of genital duets, are much 
more recent, not appearing till the end of the Secondary epoch, 
anel therefore must be regarded as descended from the Tetra- 
branehia The latter are represented in the Upper Cambrian 
formations, together with Lamellibranchia and Gastropoda, and 
there are no earlier Molluscan fossils than these Palaeontology 
therefore throws no light on the question whether the metameric 
or the unsegmented Mollusca were the earlier The development 
of the Cephalopoda affords at present no better evidence that 
the metamerism is secondary That of Nautilus, which would 
be most important m this intiuiry, is unfortunately still unknown 
In Ihe Dibranchia true nephndia have not been detected in the 
embryo, nor has it been shown that the genital ducts are derived 
from the renal tubes On the other hand, there is no evidence 
that the forms which show no metamerism, such as the Gastro- 
poda, are descended from metameric ancestors On the whole, 
then, the most probable ( onclusion is that the original ancestral 
form of the Molfusca was unsegmented, possessed one pair of true 
nephrielia, and one pair of coelomic ducts \\hose function was 
to conduct the generative products to the exterior ihe chief 
types of Mollusca were already differentiated at the beginning 
of the geological record, and the metamerism which occurs m 
the Cephalopoda has been evolved withm the limits of that 
class 

External Charaders — The characteristic organs of Molluscs 
.ire the mantle and shell, the foot, the ctenidia and theradula, 
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of which all but the last are external The original form >\ab 
bilaterally symmetnciil, and this symmetry is retained m all 
the classes except the Gastropoda At the anterior end the head 
IS differentiated, it bears the senst -organs, and contains the 
muscular pharynx within which is the radular apparatus The 
rest of the body (onsists of the loot ventrally and the visceral 
mass dorsally Ihe foot is a muscular mass without cutide 
or skeleton, excepting certain cuticular struc^iurcs such as the 
byssus of Lamcllibranchs and the operculum of Gastropods, 
which do not aid in locomotion Ihe foot is usually the only 
organ of locomotion It corresponds to the ventral part of the 
body-wall m other animals The musculir tissue of the dorsal 
body-wall is much reduced and the integument here is thm and 


/ 



Fig I — Ctenidia of various Mollusca (origmal) 

A, Of Chiton ft librous tissue, abv afferent blood-vessel, 
ehv efft^rent blood vessel , g I laterally paired laincUae 
li Of Sepia letters as m A 
C Of rtssurella Icttc rs as in A 

V Of Nucula d position of axis with blood vessels, a, uiner 
b and c outer row of lamellae 

F Of Paludtna t, mtestmc running paiallol with the axis of the 
ctemdium and ending in the anus br , rows of elongate 
processes corresponding to the two senes of Kniellae of the 
upper figures 

soft The external epithehiun of the dorsal region secretes the 
shell Between the edge of the shell and the foot there is a 
groove or cavity, chiefly developed laterally and posteriorly 
The dorsal border of this groove is extended outwards and 
downwards as a fold of the integument There is some confusion 
of terms here some writers call the free fold the mantle or 
pallium, and this is the proper use of the term, but others apply 
the term to the whole of the dorsal integument, including both 
the projecting fold and the part covering the viscera Ihe 
shell extends to the edge of the mantle-fold, and the cavity 
between the mantle and the side of the body is the pallial 
chamber This chamber serves two purposes it is primarily 
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the respiralorv caviU containing the gills, but it also serves 
to enclose the body so that the latter is surrounded by the 
shell, from which the head and foot can be protruded at the will 
of the animal 

The shell consists of an 01 game basis the substance of which 
is called conchiohn, impregnated with carbonate of lime, with 
a small proportion, 1-2 %, oi phosphate of lime On the outside 
of the shell is a non-calcified layer of conchiohn called the 
penostracum, secreted by the thickened edge of the mantle 
The zone of the external surface of the mantle within the edge 
secretes a layer formed of prisms of (alcite, the rest of the 
epithelium from this zone to the apex secretes the inner layer 
of the shell composed of suc<essive laminae, this is the nacreous 
layer, and in certain species has a commercial value as nacre 
or mother-of-pearl Thus the growth of the shell m extent 
IS due to additions to the prismatic layer at the edge, its grow th 
in thickness to new layers of nacie deposited on its mner surface 
In many cases in various classes the mantle is reflected over 
the edges of the shell, so as to cover more or less completely 
Its outer surface When this covering is complete the shell 
is contained m a closed sac and is said to be “ internal,” but 
the sac is lined by ectoderm and the shell is always morpho 
logicalK external In one or two cases the epithelium of the 
foot secretes a calcified shell, which is either free as in Argonauia 
or adherent as in Htpponyx 

The ctenidia (fig i) are the branchial organs of the Mollusca 
In the primitive condition there is one on each '»idc m th< 
mantle cavity, towards the posterior end of the body Each 
is an outgrowth of the body-wall at the side of the body, and 
consists of an axis containing two main vessels, an afferent and 
efferent and bearing on either side a series of transverse plates 
whose blood-sinuses communicate with the vessels of the axis 
Ihe afferent vcc.scl of the ctenidium receives blood from the 
vena cava or principal blood-sinus of the body, the efferent 
vessel opens into the auricle of its own side Near the base of 
the ctenidium is a patch of sensory epithelium innervated from 
the branchial nerve, forming a sense-organ called the osphra- 
dium, whose function is to test the water entering the branchial 
c^vit> The branchial current is maintained b> the cilia which 
cover the surface of the ctenidia, except in Cephalopoda, m 
which cilia are absent and the current is clue to musciilai action 
Thus in the primitive mollusc the mantle-cavity contains a 
symmetrical group of structuies at the posterior end of the 
Ixxiy, and this group of structures is called the pallial complex 
It consists of the anus m the middle, a renal organ and renal 
aperture on each side of this, and a ctenidium outside or anterior 
to the renal organ, an osphradiiim being situated at the base 
of the ctenidium 

Internal Anatomy Digt stive Tube — In primitive Mollusca the 
mouth and anus arc the t\^o extremities of the body but the anus 
may be brought to an anterior position by a ventral flexure compli- 
eated in Gastro^xida by a lateral torsion The alimentary tube 
consists of three regions tirstly, the anterior buccal mass with the 
oesopliagus, oi ectodermic origin, and therefore bearing cuticular 
structuies namely the jaws and radula, secondly, the mid-gut of 
endodeimie origin aiul including the stomach and liver, and thirdly, 
the hind gut or mtestine Ihc radula consists of a chitinous band 
beanng teeth secreted b\ a ventral caecum of the phirnyx ind 
moved by an apparatus of cartilage and muscles It was present m 
the ancestral mollusc occurs in nearly all archaic types and is only 
absent in the most specialized forms in which it has evidently been 
lost, these forms ire certam Neomcniomorpha all the Lame 111 
branchia, various degenerate Gastropoda, and the Cnrhoteuihida^ 
imong Cephalopods The teeth aic secreted by a small number of 
cells at the closed end of the caecum the basal membrane by a trans- 
verse row of cells m front of these The teeth are disposed in trans- 
veise rows, and m each row they arc arranged symmetrically on 
either side of a central tooth In Polyplacophora there are eight 
on each side (8 18), in Scaphopoda two on each side (2 I 2 ), m 
vlmost all Cephalopoda throe on each side (-^1 , in Gastrojxida the 

number vanes very much in different subdivisions Beneath the 
antenoi parts of the radula where it <*merges from the caecum arc a 
pair of caitilages and attached to these a number of special muscles 
Dv which the radula is moved backwards and forwards to act as a 
rasp The secretion of the radula at the closed end of the caecum 
IS continuous so that it is constantly grow mg forward as fast as its 
txposed anterior portion s worn away by use, just as a finger- 
nail IS pushed forward b> constant growth at its posterior end 


and IS worn awav or has to be cut short from time to time at its 
outer end 

Ctrculatton — The system of blood-vessels is entirely separate 
from the coelomic cavities It consists of artenes veins and 
sinuses but ramified capillaries are usually absent except in the 
integuments of Cephalopods The arteries and veins have proper 
endothelial walls, they pass abiuptly into the sinuses and m some 
cases communication is effected by orifices in the walls of the vessels 
as for example in the vena ca\a of Nautilus The heart is situated 
in the pericardium on the dorsal side of the intestine and at the 
posterior end of the animal I he pericardium never contains blood 
as IS well shown m those forms which have led corpuscles m then 
blood , these corpuscles are never found in the pericardium 

The heart receives blood fiom the gills and mantle and pumps it 
through arteries to the body It consists of a medim ventricle 
with muscular walls and a cavity traversed by muscular strands 
On either side of the ventricle in the primitive condition is a thin 
walled aunclc, opening into the ventricle by a valvtd opening 
Each auricle forms the terminal enlargement of the efferent vein of 
the ctenidium of its own side In Nautilus two pairs of auricles arc 
present corresponding with the two pairs of ctenidia In the primi- 
tive form a single antenoi aorta is given off from the ventncle the 
two together representmg the dorsal blood-vessel of Chaetopods 
In more specialized foiins a posterior aorta passes backwards from 
the ventricle as m Gastropods and the majority of Laniellibranchs 
The ranufications of the arteries convey the blood to all parts of the 
body and it finally reaches the venous sinuse s the eluef of wluch are 
the pedal the palhal and the median vcntial Ihe last is between 
the pericardium anel the feK)t, fiom it the blood pisses through the 
re nal organs to the ctenidia Skmiic blood howevei enters the auricles 
directly from the mantle without passing through the ctenidia in 
the m ijonty of Gastropoda one gill and one aunclc are lost 

The blood is usually a colourless liquid containing amoeboid cells 
and sometimes other corpuscles called hacmitids It may be 
coloured blue by hacmoeyanin a n spiratory compound containing 
copper In a few forms the blood contains haemoglobin, cither in 
solution or m hacmatuls (red blood-coi pusclesl In the Gastropoda 
the muscular tissue of the buceil mass is colourtd red by haenio- 
globiii 

Nervous Sy^item — Tb( centi il ntrvous system may be dt scribed 
consisting of a collii surrounding the oesophagus and two pans of 
colds arising Irom the collai and passing backwards The two pairs 
of cords arise from the same point of the collar Ihe ventral cords 
arc th< pedal the dorso 1 iteral the pleural the foimtr mntrvitmg 
th( foot the latter I hi mantle The dorsal half of the collar is the 
cerebral commissnie the ventral the labial comimssure The pedal 
cords are connected by comnussures and the pedal and jileural of 
each side are similaily connected The pallid cords are united to 
one mother jx)sti norly dors il to the rectum T lus is the condition 
of the ncivous system found m Chiton and the other Amphincura 
but may not be in all respects the aiicestnl condition Generally 
the system is dilfercntiated into ganglia connected by nerve-cords 
consisting of nervc-libres only At the point of the collar whence 
the neiv< cords arise ire the cciebril ganglia, from these one pair 
of connectives passes to a pair of pedd ganglia and another pair of 
connectives to a pair of pleural ganglia Pedal and ])lcural on each 
side arc connected by i pleuro-pedal connective Each pleural 
ganglion gives oft i long nerve which supplies the viscera and the 
two unite posteriorly below the intestine Ihcic are usually thiCML 
small ganglia on the course of this visceral commissure namely the 
right anel left visceral ganglia and the abdominal The pcrio- 
esophageal nerve ring of Chaetopoda and Arthroiioda is represented, 
not by the collar first mentioned in the alxivc dtscription, but by the 
commissures connecting the cerebral and pedal ganglia The labial 
commissure supplies only the bueeal mass and the oesophagus and 
stomach 

The special sense organs arc a pair of eyes on the head a pair ot 
otocysts or statocysts and a pair of osphiadia wluch have already 
been mentioned In certain cases accissory eyts arc also present 
e g the palhal eyes of Pecten and other Laraellibranchs and of 
Chitons The otocysts are invaginations of the epithelium of the 
foot but are innervated from the cerebral ganglia and the same 
innervation has been proved in some cases for the osphradia 

Reproduction and Development -Molluscs are usually of separate 
sexes but sexu il dimorphism is seldom highly developed Hcrma 
phroditism IS secondary and occurs in one sub class of Gastropoda in 
some Lamdlibr inchs and in one sub order of Amphmeura In 
Cephalopods and the majority of Gastropods copulation occurs As 
a 1 ule no parental care is exhibited but incubation of the developing 
ova within some part of the paicntal body, or recep^cles attached 
to the parent occurs in some Lamcllibranchs some Gastropods and 
in Argonauta among the Ceplialopods True viviparity that is 
the development of the ova within the oviduct is very rare, occurring 
only in one case among’^he Amphmeura and in some aquatic and 
pulmonatc Gastropoda 

The egg cell of Mollusca is either free from food material — a 
simple protoplasmic corpuscle— or charged with food-matcnal to a 
greater or less extent Those cases which appear to be most typical 
— i e which adhere to a procedure which was probably common at one 
tune to all then existing Mollusca and has been departed from only 
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m later and special lines of descent — show approximately the 
folio win history By division of the egg-cell a mulberry mass of 
embryonic-cells is formed (morula) which dilates forming a one cell- 
layered sac (blastuU) liy invagination one portion of this sphere 
becomes tueWd into the other- -as in the prepaiation of a woven 
nightcap for the head The orifice of invagination (hlastojxire) 
narrows and we now have a two cell 1 1> tred sac — the gastruK 
The invaginatcd layer is the enteiic cell layer or cndodei m , the outer 
cell layer is the dermic cell layer or ectoderm The cavity commnni 
eating with the bl istopore and lined by the endodci m is the arch 
enteron The blastopore together with the whole embryo now^ 
elongates Ihe blastopore then closes along the middle portion 01 
its extent which corresponds with the later developed foot At 
the same time the stomodaeum, or oral invagination, forms iround 
the antciior remnant of the blastopore and the proctod leum, or inal 
invagination, forms around the posterior remnant of the bl istoport 
1 here are however, variations in regard to the relation of the bl isto 
pore to the mouth and to the anus which are probably modifications 
of the original process described ibovc 

In eggs which cont un a larger qii intity of food >olk the process 
by which the endoderm is enveloped by the ectoderm is somewhat 
different Segmentation in these is very unequ tl, and results in the 
formation of small cells called micionures ind large cells called 
megameres is 111 fig 4 As the micromeres become more numerous 
they graelu illy envelop the megameres until the latter are completely 
enclosed The gastrula is in these cases said to be formed by epibole 
Between ectoderm and endoderm a third in tei mediate cell layer 
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Fic 1 — Development of the Pond-Snail, Ltmnaeus stagnalis 

f, Directive corpuscle A, First four cells resulting from 

fc/, Blastopore the cleavage of the original 

en , Endodci m or enteric ccII-Iaycr egg cell 

ec^ Ectoderm ordcric cell layer B, Side- view of the same 
V, Velum C, Diblastula stage showing the 

w, Mouth two cell layers and the 

/, Foot bl istopore 

f. Tentacles D, E, F, Troeho^jhcrc stage, D 

IP Pore in the foot (belonging older th in E or F 

to the pedal gland ?) G, Three-quarter view of a Di 

wf, The mantle-flap or limbus blastula, to show the orifice 

pallialis of invagination of the endo- 

sh, The shell derm or blastopore, {bl) 

/, The sub pallial space, here 11 , 1 , Veligcr stage later than 
destined to become the lung D 

IS formed, which is called the mesoderm, and gives rise to the 
muscular and connective tissues to the vascular system, and to the 
excretory and generative organs The mesoderm arises for the most 
part from the endoderm When the segmentation is unequal one of 
the megameres gives rise by successive divisions to two primary 
mesoderm cells called mesomeres , these divide to form two masses 
of cells called mesoblastic bands The coelom is formed as a cavity 
or cavities m the interior of these cell-masses In some cases the 


coelom IS formed as a single cav ity, and ren il and generative organs 
are formed from its walls This is the piimitivc method, but in 
other cases the organs mentioned may be formed separately m the 
mesoderm The renal organs are tubular outgrowths of the pen 
cardial part of the cotlom, the reproductive cells are derived from 
cells lining the generative portion 

The external form of the embryo meanwhile pusses through 
highly characteristic changes which ai e on the whole fairly constant 



\fter T ankester, 17 

I 10 3 — Development of tlie River-Snail Palndina vtvipara 

f/r, Directive corpuscle (outeibt A, C astrula phase (optical sec 
cell) tion) 

c/r, Arch entt run 01 cavity lined B, ITie Gastrula has become a 
by the entcnc cell layei or Iroehosphere by the devcl- 

endoderm opment of the ciliated ring 

bl Bl istopore vr (optical section) 

rr, Velum or circle t of ciliated C Side view of the Trochosphere 
cc lls with commencing formation 

dv Velar irea or cephalic dome of the foot 

sm Site of the as yet iinfoniied D, hurthcr advanced Trocho- 
mouth spheie (optical section) 

/, Toot E, The Trochosphere passing to 

nti Rudiments of the skeleto- the Veliger stage, aorsal vicni 

trophic tissues showing the formation of the 

pt, J he pedicle of inv igination, primitive shell-sac 

the future rectum h, Siac view of the same showing 

shgl The primitive shell sac or foot shell sac {shgl) velum 

shell-gland {vr) mouth and anus 

w, Mouth afiy anus 

N B — In this devel^ment the blastopore is not elongated, it 
persists as the anus The mouth and stomodaeum form indepen- 
dently of the blastopore 

throughout the Mollusca A circlet of cilia forms when the embryo 
is still nearly spherical in an equatorial position As growth pro- 
ceeds one hemisphere remains relatively small the other elongates 
and enlarges Both mouth and anus art placed m the larger area, 
the smaller area is the prostomium simply, the ciliated band is 
therefore in front of the mouth The larval form thus produced 
IS known as the trochosphere It exactly agrees with tne larval 
form of many Chaetopod worms and other Coelomata Most remark- 
able IS Its resemblance to the adult form of the Wheel animalcules 
or Rotifera, which retain the prae-oral ciliated band as their chief 
organ of locomotion and prehension throughout life So far the 
young mollusc has not reached a definitely molluscan stage of 
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development, being only in a condition common to it and other 
Coelomata 1 1 now passes to the vehger phase, a definitely molluscan 
form in which the disproportion between the area m front of the 
ciliated circlet and that behind it is very greatly increased so that 
the former is now simply an emarginatcd region of the head fringed 
with cilia It IS termed the velum " and is frequently drawn out 


to Mollusca genenilly but acquires characters peculiar to the paxti- 
cuUr class to which its parents belong For the later development 
therefore the articles on the several classes must be consultecf 

Relatwns between the Classes — From the precedmg discussion 
an idea may be formed of the primitive characters of the Phylum 



Fioni Balfour, after BobreUky 


Fk 4 — harly Stages of division of the Fertilized Egg cell in Nas^rn 

mutabihs 

A, The egg cell has divided into two spheres of which the lower 

contains more food material whilst the upper is again ineom- 
pletclv divided into two smaller spheres Kt sting on the dividing 
upper sphere are the eight shaped * directive corpuscles ** better 
called 'praescminal outcast cells or apoblasts since they are tne 
result of a cell division which affects the egg-cell before it is 
impregnated and are meic refuse destined to disappear 

B, One of the two smaller spheres ls leunited to the larger sphere 

C, The single small sphere has divided into two and the reunited 

mass has divided into two of which one is oblong and 
practically double as in H 

D, Each ot the four segment-cells gives nse by division to a smill 

pellucid cell 

E, Inc cap of small cells lias increased m number by repeated for 
mation of pellucid cells in the same way and by division of 
those first formed The cap will spread over and enclose the 
four segment-<>ells 

into lobes and processes As m the Kolifera, it serves the vehger 
1 irva as an organ of locomotion The body of the vehger is cbarac 
tenzed by the development of the visceral hump on one surface and 
by that of the foot on the other Growth is greater in the vertical 
dorso ventral axis than in the longit udinal oro-anal axis , consequently 
the foot IS relatively small and projects as a blunt process between 
mouth and anus which are not widely distant from one another 
whilst the antipedal area projects in the form of a great hump or 
dome In the centre of this antipedal area there his appeared 
(often at a very early period) a gland like depression or follicle of the 
integument This is the primitive shell sac discoveied by Lankestcr 
in 1871 and shown by him to precede the development of the 

E ermanent shell ui a variety of molluscan types The shell-gland is 
ounded by a ndge of ectodermic cells This ndge forms the edge 
of the shell-secreting epithelium and therefore of the mantle 
since the shell extends to the edge of the mantle I he shell gland as 

development proceeds extends from its point of oiigm as an 
ectodermic thickening which may be onlv slightly concave or may 
be deeply invagmated an<l then e vagina Led 

In the larvae of several Gastropoda and Lamelhbranchia occur 
excretory organs which have the characters of true nephndia There 

IS a smgle pair of these organs situated immediately behind the 
velum They agree with primitive nephndia in being of ectodermic 
origin, m consistmg of perforated cells in linear senes and m having 
no communication with the coelom The inner end of each of these 
organs consists of a flame cell i ^ a cell with an internal cavity 
containing a vibrating filament or flagellum They art best de 
veloped in the Pulmonata , in some cases they are very rudimentary 
and may be destitute of an external opening They invariably 
disappear before the adult stage is reached, but their presence in 
the larva is evidence that the ancestral mollusc possessed a pau: of 
true iiiphridia quite distinct from the coelomic excretory organs 
whxdKare so charactenstic of existing forms in the adult condition 
Thh ctemdia it will be observed have not yet been mentioned, 
and they are indeed the last of the characteristic Molluscan organs 
to make their appearance They arise as outgrowths of the sides 
of the body within the cayity formed by the development of the 
mantle The vehger, as as its shell has attained some extent 
and begins to assume definite shape, is no longer of a form common 




V Velum A, Eirlicr and (B) later, Vehger 

c, Visceral dome with dependent of a Gastropod 

mantle skirt C Vehger of a Pteropod showing 

p Foot lobe like processes of the 

t Cephalic tentacles velum and the great paired 

opf Optrculum outgrowths of the foot 

Mollusc a, and it is possible to construct a diagrammatic mollusc, 
as w IS first done by Lankester, which will possess these primitive 
features The figure here given represents such a hypothetical 
form according to present views We cannot assert that this 
was m all respects the condition of the common ancestor, as 
will be seen when we attempt to derive the various sub-types 
from It In the Amphineura the nervous system, havmg no 



1 10 (> — Diagram of a primitive Mollusc \ lewed from the left side 


a, Anus 

eg, Cerebral ganglion 
/, Foot 

g, Gill, in the palhal cavity 
go, Gonad 

h, Heart 
k, Kidney 

la c, Labial commissure 
m, Mouth 
pa, Mantle 


pa n, Pallial nerve 
pe, Pericardium 
p g. Pedal ganglion 
pi e, Pleural ganglion 
ra, Radula 

r p 0, Reno pericardial orifice 
st, Stomach 

St g, Stomato-gastric ganglion 
V g, Visceral ganglion 


separate ganglia and no ventral visceral commissure^ may be 
still more pnmitive The metamenc repetition ot the shell- 
plates and of the ctemdia are probably special modifications, 
but It IS difficult to explain the spicules of the dorsal integument 
except as a condition more primitive than the shell itself The 
Prorhipidoglossomorpha are distinguished by the separation of 
the gemtal coelom from the pericardium, and by the long 
visceral commissure passing ventral to the intestine The 
Lamelhbranchia have markedly diverged from the original type 
by the adoption of filtration as a method of feeding This hai» 
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led to the loss of the radula, and is accompanied by the division 
of the shell into two valves The peculiarities of the Gastropoda 
are all due to the torsion of the shell and body The Cephalopoda 
can be derived without much difficulty from the schematic 
Mollusc, if we assume th it some metamenc repetition of organs 
has occurred, as explained above in reference to the coelom 
Ihe foot has been developed into long processes which has 
extended in a circle round the mouth, all the ganglia, including 
the visceral, have been concentrated around the oesophagus 
Habits and Distribution — More than 28,000 species of livmg 
Molluscs have been distinguished, of which more than half are 
Gastropods They are essentially aquatic animals, and the 



(From I ankesier s rrcaii<tf Zoolo^ y A. and C. Plack ) 

Fig 7 — Diagrams of the five classes of Mollusca, from the left side 


A, Amphincura h, Heart in the penc irdium 

B, Sraphopoda h a, Posterior adductor 

C, Gastropoda iw, Mouth 

D, L'lmelhbranchia pa^ P Uhum or mantle 

E, Cephalopoda p Ptd il ganglion 

Anus pi Pleural ganglion 

a a Antenor adductor ra^ R idnla 

c g. Cerebral ganglion 5/, Stomach 

/, Foot 6/ g, Stomato gastric ganglion 

/«, Funnel r 1,, Visceril ganglion 

g, Ctemdium 

majority live in the sea Some, like many Cephalopods and 
the Pteropods, are pelagic or free-swimming, others creep or he 
on the sea bottom Some are littoral, living between tide-marks, 
others are found at very various depths, up to 2800 fathoms 
A few species have invaded the fresh waters, while the pulmonate 
and terrestrial Gastropods are distributed over the whole sur- 
face of the land in all latitudes and to a height of 15,000 ft As 
a rule Molluscs are free and more or less active, but many 
Lamellibranchs are sedentary, and a few of these and of Gastro- 
pods are permanently fixed to their habitat Commensalism 
occurs in a few instances, but parasitism either external or 
internal is rare The latter is confined to certain Gastropods 
which live in Echmoderms and are extremely degenerate in 
structure Protective resemblance is exhibited by some 
Nudibranch Gastropods which have assumed the colour and 
appearance of their habitat 
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with 172 plates, fol , 1843 (4) J Vaughan Thompson, Zoologtial 

Researches ((x)rk, 1830) , memoir iv On the C impedes or Barnacles 
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naturelles (1841-1860) (10^ II <lc Lacaze Duthicrs jxapers in the 

4 nnales des sciences naturelles eg ‘ Anomia ” (1854) ^ Mvtilus 

(1856) “ Deiitalium '' (1856-1857) 1 urpura (1859) ^'Hahotis* 

(1859) Vermetiis ” (i 8 bo) (ii) A Kollikei Fnlwtckelungsges 
chichte dev Cephalopoden (Zurich 1844) (12) C G Gegenoaur, 

Untersuchungen uber Ptcvcjpoden und Heteropodtn (Leipzig, 1855) 
(13) J W Spcngel Die Cxeruchsorgane und das Nervensystem der 
Molluskcn ** Zeitschr f wiss Zool (1881) (14) Richard Owen, 

Memoir on the Pearly Nautilus (London, 1832) (15) L Cuenot 

Excretion chez Its moUusciues Arch d bwl xvi (1899) (16) P 
Geddes On ihe Mechanism of the Odontophore in certain Mol 
lusca (17) T H Huxley On the Moiyhology of the (.ephalous 
Mollusca" Phil Trans (1853) (18) Von Jhenng Vergleuhende 

Anatomic des Nervensvstems und Phvlogente der Mollusken (Leipzig 
1877) (19) E R I ankestcr "Contributions to the Developmental 

History of the Mollusca " Phil Trans (1875), ‘ Note on the Coelom 
and Vascul ir System of Mollusca and Arthropoda " Quart Journ 
Mtcr Set xxxiv (1893) (20) P Pilseneer Introduction h VHude 

des Mollusquci^ (Brussels 1894), Rechercht s sur les Mollusqucs 
archaiqucs^ Mern cour Acad belg , LVii (1899), Mollusca 
s Treatise on Zoology pi v (1906) 

II Conchology —(21) Cooke ^ 'MoWusc^,*' Cambridge Natural His- 
tory vol 111 (1805) (22) J ischer Manuel deconchyltologie{i 88 ’]) (2^) 
Jejfieys, British Conchology (i 802-1 S69) (24) Simroth ' Mollusca ' 
Broun s Klasscn und Ordnungen des i hierretchs Bd 111 (1893) in prog 
(25) fryon, Manual of Conchologv (187&), in piog (26) Woodward, 
4 Manual of the Mollusca {iH^o) (E R T J 1 C) 

MOLLUSCOIDA, a name long employed to denote a division 
of the animal kingdom which contained Brachtopods {q v ), 
Polyzoa {qv), and Tuiucata {qv)^ the members of the three 
groups having been supposed to resemble the Mollusca As it 
IS now known that these groups have no relation to molluscs, 
and very little to one another, the name Molluscoida has been 
abandoned 

MOLLY MAGUIRES, an Irish-Amciican secret society which 
maintained numerous branches in the anthracite coal regions 
of Pennsylvania, USA, from 1854 to 1877, and perhaps later 
The name was imported from Ireland, where it had been used 
to designate one of the Ribbon societies that devoted its energies 
to intimidating and maltreating process servers and the agents 
of landlords, and whose greatest activity was between 1835 
and 1855 Ihe Irish society of Molly Miguircs seems to have 
been organized in 1843 m the barony of harney, Co Monaghan, 
to co-operate with the nbbonmen, and its membership seems 
to have been confined to the very lowest classes Ihc 
Molly Maguires of Pennsylvania consisted of similar classes 
of Irishmen, but there seems to have been no connexion between 
the two societies Every member of the Amenc.in organization 
was also a member of the Ancient Order of Hibernians, an 
association organized for benevolent purposes, and having 
branches throughout the United States and Great Britain lo 
the Anaent Order of Hibernians none might be admitted but 
persons of Irish birth or descent, who were Roman Catholics, 
and whose parents were Roman Catholics, but notwithstanding 
this requirement, the organization— being a secret society — was 
under the ban of the Catholic Church At the head of each 
division or lodge there was a body master, who c ommunicated 
directly with a county delegate, the county delegates r«ported 
to the state delegate, and the state delegates to a national 
delegate The supervision of the whole order was vested 
m a “ Board of Erin,^^ meeting quarterly m England, Ireland 
or Scotland, and at each meeting arranging a new code 
of signals and passwords, which were communicated to the 
national delegate m the United States by the steward of a 
transatlantic steamship, ind thence were transmitted to the 
various subdivisions In the mining districts of Pennsylvania 
the organization fell under the control of a lawless element, 
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which created the inner order of Molly Maguire^?/* with the 
object, It appears, of intimidating the Welsh, English, and 
German miners, and of ridding the region of mine superin- 
tendents, bosses and police who should make themselves m 
any way objectionable to members of the order Any member 
having a gnevanre might lay a formal complaint before his 

body master,” who thereupon conferred with the officers of 
the neighbouring divisions and secured members from a distance 
to make away with the offending person Under this system 
the crimes in a given district were always committed by strangers, 
rendermg identification of the criminal diflicult and escape 
easy The society grew in strength during the Civil War, when 
the increased demand for coal caused an influx of miners, manv 
of them lawless characters, into the coal-fields, and in 1862-1863 
It opposed enlistments m the Federal Army and roughly treated 
some of the enlisting officers After the war its activity was 
shown by an increasing number of assassinations, burnings 
and other outrages, until by 1875 it completely dominated the 
mining classes and forced a general strike in the coal regions 
After repeated efforts to bring the criminals to justice had failed, 
Franklin B Gowen (1836-1889), president of the Philadelphia 
and Reading Coal and Iron Company, sent James McParlan, 
an Irish Catholic and a Pinkerton detective (who some thirty 
years later attracted attention in the investigation of the assas- 
sination of Governor Steunenberg of Idaho), to the mining 
region in 1873, he joined the order, lived among the ** Molly 
Maguires ” for more than two years, and even became secretary 
of the Shenandoah division, one of the most notoriously 
crimmal lodges of the order The evidence he secured led to the 
arrest, conviction, and execution or imprisonment of a large 
number of members during the years 1876-1877, and subse- 
quently the outrages ceased and the society was disbanded 

See F P Dewets, The Molly Maguires (Philadelphia 1877), 
Allan Pinkerton The Molly Maguires and the Detectives (New York, 

1877) , E W Lucy The Molly Maguires of Pennsylvania (London, 
no), The Commonwealth versus John Kehoe et al (Potts ville Pa 

1878) , and an article by J F Rhodes in Amer Hist Review, 
April 1910 

MOLOCH, or Molech (in Hebrew, with the doubtful exception 
of I Kings XI 7, always the Molech”^, the name or title of 
the divinity which the men of Judah in the last ages of the 
kingdom were wont to propitiate by the sacrifice of their own 
children According to the Hebrew consonants it might simply 
be read the king ” {milek), an appellation for the supreme 
deity of a Semitic state or tribe The traditional pronunnation 
(MoXox), which goes back as far as the Septuagmt version of 
Kings, probably means that the old form was perverted by 
giving it the vowels of bd^heth, “ shame,” the contemptuous name 
for Baal {qv) In i Kings xi 7 (see abov e) it is the name of 
the god of the Ammonites, elsewhere called Milcom or Malcam, 
but It appears from 2 Kings xxiii 10, 13 that the worship of 
Milcom at the shrine set up by Solomon was distinct from 
Molech worship, and the text should probably therefore be 
emended to the longer form (so the Septuagmt) 

The phrase employed in speaking of these sacrifices is that of 
dedication — ‘‘ to make one^s son or daughter pass through 
(or by means of) fire to (the) Molech” (2 Kings xxiii 10, 
but elsewhere without the words ** through fire,” Lev xvin 
21), and It appears from Jer vii 31, xix 5, Ezek xvi 20 seq , 
that this phrase denotes a human holocaust,^ and not, as some- 
times has been thought, a mere consecration to Molech by passing 
through or between fires, as m the Roman Paltha and similar 
rites elsewhere (on which see Frazer, Golden Bough, 2nd ed , 
11 40 sqq , 111 237 sqq ) Human sacrifice was common in 
Semitic heathenism, and at least the idea of such sacrifices was 

' In 2 Chron xxvui 3 (parallel to 2 Kings xvi 3) a single lettei is 
transposed in the phrase changing the sense from * caused to pass 
through the fire *' to ** caused to burn \vith fire Geiger {Urschrift 
und Ueberseteuftg p 305) very unnecessarily supposed that this was 
eyeryjfffiere the original reading, and that it had been changed to 
ibf^Muhe enormity ascribed to the ancient Hebrews The phrase 
^ one’s seed to Molech ” (Lev xx 2 seq ) and the fact that 

th«^ victims were (like other sacrifices) regarded as food for the 
dei^ (Ezek x\ 1 20) explain and justify the common reading 


not unknown to Israel from early times (see Isaac, Jephthah) 2 
We learn from 2 Kings 111 27 that the piacular sacrifice of his 
son and heir was the last offering which the king of Moab made 
to deliver his country Even the Hebrew historian ascribes to 
this act the effect of rousing divine indignation against the 
invading host of Israel, it would not, therefore, be surprising if 
under the miseries brought on Palestine by the westward march 
of the Assyrian power, the idea of the sacrifice of one's own 
son, as the most powerful of atoning rites, should have taken 
hold of those kings of Judah (Ahaz and Manasseh, 2 Kings xvi 3, 
XXI 6) who were otherwise prone, m their hopelessness of help 
from the old religion (Isa vii 12), to seek to strange peoples and 
their rites Ahaz’s sacrifice of his son (which indeed rests on a 
somewhat late authority) was apparently an isolated act of 
despair, since human sacrifices are not among the corruptions 
of the popular religion spoken of by Isaiah and Micah In the 
7th century, however, when the old worship had sustained 
rude shocks, and all religion was transformed into servile fear 
(Mic VI I seq ), the example of Manasseh did not stand alone, 
and Jeremiah and Ezekiel made frequent and indignant reference 
to the “ high places ” for the sacrifice of children by their paitnts 
which rose beneath the very walls of the temple from the gloomy 
ravine of Hinnom or Tophet ^ (Jer vii 31, xix , xxxii 35, 
Ezek xvi 18 sqq , xxiii 37) The children apparently were 
not burned alive, they were slam and burned like any other 
holocaust (Ezek loc cit , Isa Ivii 5), their Mood was shed 
at the sanctuary (Jer xix Ps cvi 38) Thus the late 
Rabbinical picture of the calf-headed brazen image of ^lolech 
within which children were burned alive is pure fable, and 
with It falls the favourite comparison between Molech and the 
Carthaginian idol from whose brazen arms children were rolled 
into an abyss of fire, and whom Diodorus (xix 14) naturally 
identifies with the child-eater Kronos, thus leading many 
moderns to make Molech the planet Saturn 

It IS with these sacrifices that the name of “ the Molech ” 
IS always connected, sometimes “ the Baal ” (lord) appears as 
a synonym At the same time, the horrid ritual was so close 1 ) 
associated with Yahwch worship (Ezek xxiii 39) that Jeremiah 
more than once finds it necessary to protest that it is not of 
Yahweh's institution (vii 31, xix 5) So too it is the idea of 
sacrificing the firstborn to Yahweh that is discussed and rejected 
m Micah vi It is indeed plain that such a sacrifice — for we 
have here to do, not with human victims in general, but with the 
sacrihrc of the dearest earthly thing - could only be paid to the 
supreme deity, and Manasseh and his people never ceased to 
acknowledge Yahweh as the God of Israel Thus the way in 
which Jeremiah (Jer xix 5) and the legislation of Leviticus 
(xviii 21, XX 2-5) and the author of Kings, seem to mark out 
the Molech or Baal as a false god, distinct from Yahweh, is 
precisely parallel to the way m which Hosca speaks of the 
golden calves or Baalim In each ease the people thought 
themselves to be worshipping Yahweh under the title of Moleeh 
or Baal , but the prophet refuses to admit that this is so, because 
the worship itself is an apostasy to heathenism Note, also, 
the attitufie of Ezekiel m xx 25 seq, 31, references which 
cannot be explained awiy 

Although the motive came from within, the form taken by 
the cult has appeared to many to be of non-Israelite origin 
Babylonia and Assyria, how ev^er, seem to be out of the question 
maltky ‘‘ arbiter, decider,” is there an epithet of various gods, and 
as an appellative means prince ” and not king, further, little 

^ In Hos xui 2 the interpretation " they that sacrifice men ” is 
improbable, and 2 ICings xvii 17 and Lev xvui xx are of too late 
date by themselves to prove the immolation of children to Moloch 
in old Israel The ban ’ (D*in), which was a religious execution 
of criminals or enemies was common to Israel with its heathen 
neighbours (cf the inscription of Mesha), but lacked the distinctive 
character of a sacrifice m which the victim is the food of the deity, 
conveyed to him through fire 

® The etymology of the word Tophet is obscure it is possibly of 
Aramaic origin and means “ fire-place,” cf tophteh, ' pyre,’* (Isa xxx 
33) The vocalization is artificial the Masoretes having given it 
the vowel-points of bdsheth See W R Smith, Religion of the Semites, 
2nd ed , 377 
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evidence for the prevalence of human sacrifice has as yet been 
found in those lands (A Jeremias, Das Alte Test im Ltchte d alien 
OnentSy 2nd cd , p 4*54) Among the Canaanite branch, the 
king-god IS more prominent, and apart from the Ammonite 
variant Milcom, numerous names compounded with Milk- are 
found on Phocnuian inscriptions and among western Semites 
mentioned in cuneiform literature (If Zimmern, Ketlinuhr u 
das Alte Test , 3rd ed , pp 470 sqq ) It is true th it child- 
sairifice in < onnexion with fire prevailed among the Phoenicians, 
and, according to the Greeks, the deity honemred with these 
grisly rites was Kronos (identified with the Phoenician El, 
“ God On the other hand, the seat of the cult appears to 
have been at Jerusalc m, and the period during which it flourished 
dots not favour any strong Phoenician influence Agam, the 
form of the word Tophet and Ahaz’s association with Damascus 
might point to an Aramaean origin for the cult, but it would 
not be safe to support this view by the statements ind names 
in 2 Kings xvii 31 On the whole, the biblical tradition that 
the Molec h-cult was Canaanite and indigenous (Dent xii 29 sqq , 
will 9 seq ) holds the ground There was a tendency in time 
of misfortune to revert to earlier rites (illustrated in some 
ancient mourning customs) and it may have been some old 
disused practic e revived under the pressure of natmnal distress 

See j^encrallv, G 1 Moore IZncv Bih 9? , Lac^iant e, E/af/^5 9//r 
lf<i rtligtons *ihmitques 2nd ed , pp 9<)-ioo, Stadc, Bth Theol d 
Alt fest 1 212 seq 244 seq , T G I rizei Adorns tVe 2nd ed , 
pp 144 set] , 401 sqq , and J A Montgomery Journ Btb L?/ , 1908, 
i 40 sqq e9n archaeoloqa il evidence for huincn sacrifice fiom 
]'*aUstinian soil, see H Vincent Canaan d’apt^s Vexplorahon 
ideente pp 50 116 189 ^qt) (W H S , S A C ) 

MOLSHEIM, a town of German} , m the imperial province of 
Alsiee Lorriine at the foot of the Vosges, on the Breusth and 
at the junction of railways to Zahern and Strassburg Pop 
(1905), 3164 It contuns a beautiful Roman Catholic and a 
Protest int c hurch, a handsome new town hall and an agric ultural 
school Its industries embrace the manufacture of iron and 
steel goods, tanning and organ-building There is also some 
trade in wine Molshcim was known m the 9th centiiiy as 
Molleshem, and formerly was the se it of a famous Jesuit c ollege, 
which in 1702 was removed to Strassburg and united with the 
university of that city 

MOLTKE, ADAM GOTTLOB, Count (1710-1792), Danish 
courtier, was born on the loth of November 1710, at Riesenhof 
in Mecklenburg though of German origin, many of the 
Moltkes were at this time in the Danish service, which was 
(onsidcrcd a more import int and promising opening for the 
young north German noblemen than the service of any of the 
native principalities, and through one of his uncles, young 
Moltkc became a page at the Danish court, in which capacity 
he formed a life-long friendship with the c rown princ e Frectenck, j 
afterwards Frederick V He never had any opportunity of j 
enriching his mind by travel or study, but he was remark ible 
for a strongly religious temper imcnt and seems for some time 
to have been connected with the Moravians Immediately 
after his accession, Frederick V made him hofmirskal (court 
marshal), and overwhelmed him with marks of favour, making 
him a privy councillor and a count ind bestowing upon him 
Bregentved and other estates As the inseparable companion 
of the king, Moltke’s influence soon became so boundless that the 
foreign diplomatists declared he could make and unmake 
ministers at will Fortunately he was no ordinarv favourite 
Naturally tactful and considerate, he never put difficulties m 
the wxy of the responsible ministers Especially interesting 
is Moltke’s attitude towards the two distinguished statesmen 
who played the leading parts during the reign of Frederick V , 
Johan Sigismund Schulin and the eWer BernstorfT For Schulin 
he had a sort of veneration Bernstorff irritated him by his 
grand airs of conscious superiority But though a Prussian 
intrigue was set up for the supersession of Bernstorff by Moltke, 
the latter, convinced that Bernstorff was the right man in the 
right place, supported him with unswerving loyalty Moltke 
was far less liberal in his views than many of his contemporaries 
He looked askance at all projects for the emancipation of the 


serfs, but, as one of the largest landowners of Denmark, he did 
much service to agriculture by lightening the burdens of the 
countr}men and introducing technical and scientific improve- 
ments which greatly increased production IIis greatest m^rit, 
however, was the guardianship he exercised over the king, 
whose sensual temperament and weak character exposed him 
to many temptations which might have been very injurious 
to the state Frederick had the good sense to appreciate the 
honesty of his friend and there was never any serious breach 
between them On the death of Queen Louisa the king would 
even have married one of Moltke’s daughters had he not 
peremptorily declined the dangerous honour On the decease 
of Frederick V , who died in his arms (Jan 14, 1766), Moltke’s 
dominion was at an end Ihe new king, Christian VII , could 
not endure him, and exclaimed, with reference to his lanky 
figure “ He’s stork below and fox above ” He was also 
extremely unpopular, because he was wrongly suspected of 
enriching himself at the public expense ^ In July 1766 he was 
dismissed from all his offices and retired to his estate at Bre- 
gentved Subsequently, through the interest of Russia, to 
whom he had always been favourable, he regained his seat in 
the council (Feb 8, 1768), but his influence was slight and of 
brief endurance He was again dismissed without a pension, on 
the loth of December 1770, for refusing to have anything to 
do with Struenscc He lived in retirement till his deith on the 
25th of September 1792 

His memoirs, untt'^n in Germ in and published in 1870 ha^c 
comidcrable hi- toncal importance See H H Lcinghorn, 77 19/0^7 
Nachncht u cv die damschen Moltke/ (Kiel, 1871) 'R N B ) 

MOLTKE, ADAM WILHELM, Count (1785-1864), Danish 
statesman, son of the minister Joachim Godske Moltke (1746- 
1818), and grandson of Adam Gottlob Moltke, was born at 
Finsiedclshorg in Funen, on the 25th of August 1783 Lndtr 
the influence of the agricultural reformer Christian ( cflbjornsen 
he abandoned the legal career he had adopted and entered the 
administrative service of the state, to which he devoted the 
remainder of his life In 1831 he succeeded Johan Sigismund 
Mosting (1789-1843) as minister of finance On the death of 
Christian VIIT he wxas one of the most piominent members 
of the Council of State, and when the constitutional crisis came 
in 1848 he seemed marked out as the man who could bridge over 
the gap between the old era and the new The services which 
Count Moltke rendered to Denmark cannot be too higlily appre- 
ciated The meie fart that a distinguished statesman who had 
served the last two absolute kings of Denmark now voluntanlv 
placed himself at the head of a ministiy which included the 
most advanced of the popular agitators, gave the new govern- 
ment the hall mark of stability and trustworthiness, whilst 
the fact that he still retained the ministry of finance was of 
Itself a guarantee of security duiing the earlier > ears of a trouble- 
some and costly war It w is this, his first administration, 
which introduced the constitution of the 5th of June 1849, 
ind he also presided over the third constitutional ministry 
which was formed in July 1851, but he resigned on the 27th of 
January 1852, because he c ould not approve of the decree which 
aimed at transforming Denmark into a composite, indivisible 
monarchy Mcfltkc continued to take part in public life as a 
member of the I^andsting, or Upper House, but henceforth kept 
in the bac kgroiind On the 2nd of Oc tober 1853 he was elected 
a member of the consultative Rigsraad, a position he continued 
to hold till 1863 He died on the 15th of February 1864 

See S^^'^hn Dei dan^ke ^taatsraad (Stockholm 1881), Madvi«jf 
(Copenhagen, 1887) (K N B) 

MOLTKE, HELMUTH CARL BERNHARD, Count von 
(1800-1891), Prussian held marshal, for thirty years chief of 
the staff of the Prussian army, the greatest strategist of the 
latter half of the r9th century, and the creator of the modern 
method of direc ting armies in the* field, was born on the 26th of 
October 1800, at Parchim in Mecklenburg, of a German family 
of ancient nobilit} His father in 1803 settled in Holstein and 

^ He was sud to be worth 10 million iix dollais, but proved that 
he had less Uian one million 
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became a Danish subject, but about the same time was impover- 
ished by the burning of his country house and the plunder by 
the i^rench of his town house in Lubeck, where his wife and 
children were Young Moltke therefore grew up in straitened 
circumstances At the age of nine he was sent as a boarder 
to Hohenfelde in Holstein, and at the age of eleven to the cadet 
school at Copcnh-igen, being destined for the Danish army and 
court In 1818 he became a page to the king of Denmark 
and second lieutenant m a Danish infantry regiment But at 
twenty-one he resolved to enter the Prussian service, in spite 
of the loss of seniority He passed the necessary examination 
with credit, and became second lieutenant m the 8th Infantr> 
Regiment stationed at Frankfort-on-Oder At twenty-threi , 
after mu(h less than the legulation term of service, he was 
allowed to enter the general war school, now the war academy, 
where he studied the full three years and passed in 1826 a brilliant 
final examination He then for a year had charge of a cadet 
school at Frankfort-on-Oder, after whu h he was for three years 
employed on the military survey in Silesia and Posen In 1832 
he was seconded for service on the general staff at Berlin, to which 
in 1833 on promotion to first lieutenant he was transferred 
He was at this time regarded as a brilliant ofticer by his superiors, 
and among them by Prince William, then a lieutenant-genci al, 
afterwards king and emperor He was well received at court 
and in the best society of Berlin His tastes inclined him to 
literature, to historu al study, and to travel In 1827 he had 
published a short romance, I he I wo Friends In 1831 it was 
followed by an essay entitled Holland and Belgium in their 
Mutual Rdationsy from their Separation under Flnlip II to 
their Reunion under William 7 , m which were display^ed the 
author’s interest in the political issues of the day, and his 
extensive historical reading In 18^2 appeared An Account 
of the Internal Circumstances and Social Conditions of Poland ^ 
a second study of a burning question based both on reading 
and on personal observation of Polish life and character In 
1832 he conti acted to translate Gibbon’s Decline and Ball into 
German, for which he was to receive £71^, his object being to 
earn the money to buy a horse In eighteen months he had 
finished nine volumes out of twelve, but the publisher failed to 
produce the book and Moltke never icceived more than £25, 
so that the chief reward of his labour was the historical know- 
ledge which he acquired He had alrcadv found opportunities 
to travel in south Germany and northern Ualy, and in 1835 
on his promotion as captain ht obtained si\ months’ leave 
to travel in south-eastern Europe After a short stay in Con- 
stantinople he was requested by the sultan to enter the lurkish 
service, and being duly authorized from Berlin he accepted 
the offer He remained two years at Constantinople, leirned 
Turkish and surveyed for the sultan the city of Constantinople, 
the Bosporus and the Dardanelles He travelled in the sultan’s 
retinue through Bulgaria and Rumelia, and made many other 
journeys on both sides of the Strait In 1838 he was sent as 
adviser to the Turkish general commanding the troops m 
Armenu, who was to carry on a campaign against Mehcmct 
All of Igypt During the summer he made extensive recon- 
naissances and surveys, riding several thousand miles m the 
course of his journeys, navigiting the dangerous rapids of the 
Euphrates, and visiting and mapping many districts where no 
European traveller had preceded him since Xenophon la 
1839 the army moved south to meet the Egyptians, but upon 
the approach of the enemy the general became more attentive 
to the prophecies of the mollahs than to the advice of the 
Prussian captain Moltke resigned his post of staff officer and 
took charge of the artillery, which therefore, in the ensuing 
battle of Nezib or Nisib, was the last portion of the lurkish 
army to run away The lurks were well beaten and their 
array dispersed to the four winds Moltke with infinite hardship 
made his way back to the Black Sea, and thence to Constanti- 
nc)ple His patron Sultan Malimoud was dead, so he returned 
to Berlm, where he arrived, broken m health, m December 1839 
When he left Berlin in 1834 he had already “ the courtier's, 
^Idler’s, scholar’s eye, tongue, sword ” When he returned it was 


with a mmd expanded by a rare experience, and with a character 
doubly tempered and annealed While away, he had been a 
constant letter-writer to his mother and sisters, and he now 
revised and published his letters as Letters on Conditions and 
Events in lurkey in the Years iSjj to iSjg No other book 
gives so deep an insight into the character of the Turkish Empire, 
and no other book of travels better deserves to be regarded as a 
German classic One of his sisters had married an English 
widower named Burt, who had settled in Holstein Her step- 
daughter, Mary Burt, had read the traveller’s letters, and when 
he ( ame home as a wooer was quickly won 1 he marriage took 
place m 1841, when Mary was just turned sixteen It was a very 
happv union, though there were no children, and Moltke’s 
love -letters and letters to his wife dre among the most valuable 
materials for his biography On his return m 1840 Moltke had 
been appointed to the staff of the 4th army corps, stationed at 
Berlm, he was promoted major on his wedciing day The fruits 
of his Eastern travels were by no means exhausted He published 
his maps of Constantinople, of the Bosporus and of the Darda- 
nelles, and, jointly with other German travellers, a new map of 
Asia Minor and a memoir on the geogiaphy of that country, as 
well as a number of periodical essays on various factors m the 
Eastern Question In 1845 appeared 1 he Russo-Turkish Cam- 
paign tn b urope, tS 28-21) ^ described tn 184^ by Baron von Moltke, 
Major tn the Prussian Staff, a volume whuh was recognized by 
competent judges as a masterpiece of military history and 
criticism Moltke at this perioci was much occupied with the 
development of railways He was one of the first directors of 
the Hamburg-Berlin railway and in 1843 published a review 
article entitled What Considerations should determine the Choice 
of the Course of Railways 1 which reveals a mastery of the technical 
questions mvolved m the construction and workmgof 1 ad way 

In 1845 Moltke was appointed personal adjutant to Prince 
Henry of Prussia, a Roman Catholic who lived at Rome He 
thus had the opportunity of a long stay m the Eternal City, 
with no more than nominal duties to perform It was a life 
which he and his wife muc h enjoyed, and he spent much of his 
leisure in a survey, ot which the lesult was a splendid map of 
Rome, published at Hc'rlin in 18c; 2 In 1846 Prince Henry 
died, and Moltke was then ippointed to the staff of the 8th 
army corps at Coblenz In 1848, after a brief return to the great 
general staff at Berlin, he became chief of the staff of the 4th army 
corps, of which the headquarters were then at Magdeburg, where 
he remained seven years, during which he rose to lieutenant- 
colonel (1850) and colonel (1851) In 1S55 he was appointed 
first adjutant to Prince Frederick Willi im (afterwards crown 
prince and emperor), whom he accompanied to England on his 
betrcjthal and marriage, as well as to Pans and to St Petersburg 
to the corunatican of Ykxandcrll of Russia Prince !redenck 
William was m command of a regiment stationed at Breslau, 
and there as his adjutant Moltke remained foi a year, becoming 
major-general in 1856 On the 23rd of October 1857, owing to 
the serious illness of King Frederick William IV , Prince William 
became prince regent Six days later the regent selected 
Moltke for the then vacant post of chief of the general staff of 
the army The appointment was made definitive in January 
1858 Moltke’ s posthumously published military works disclose 
a remarkable activity, beginning in 1857, devoted to the adapta- 
tion of strategical and tactual methods to changes in armament 
and m means of communication, to the training of staff officers 
in accordance with the methods thus worked out, to the perfection 
of the arrangements for the mobilization of the army, and to 
the study of European politics m connexion with the plans for 
campaigns which might become necessary In 1859 came the 
war m Italy, which occasioned the mobilization of the Prussian 
army, and as a consequence the reorganization of that army, b^ 
which Its numerical strength was nearly doubled The reorgani- 
zation was the work not of Moltke but of the king, and of Roon, 
minister of war, but Moltke watched the Italian campaign 
closely, and wrote a history of it, published in 1862, and attri- 
buted on the title-page to the historical division of the Prussian 
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which IS the clearest account of the campaign and contains 
the best criticism upon it In December 1862 Moltke was asked 
for an opinion upon the military aspect of the quarrel with 
Denmark then becoming acute He thought the difficulty 
would be to bring the war to an end, as the Danish army would 
if possible retire to the islands, where, as the Danes had the 
command of the sea, it could not be attacked He sketched 
a plan for turning the flank of the Danish army before the 
attack upon its position in front of Schleswig, and hoped that 
by this means its retreat might be intercepted When the 
war began in February 1864, Moltke was not sent with the 
Prussian forces, but kept at Berlin The plan was mismanaged 
in the execution, and the Danish army escaped to the fortresses 
of Duppel and Frcdencia, each of whic h commanded a retreat 
across a strait on to an island The allies were now checked, 
Duppel and Fredencia were besieged by them, Duppel taken 
by storm, and Jredericia abandoned by the Danes without 
assault, but the war showed no signs of ending, as the Danish 
army was safe m the islands of Alsen and Funen On the 30th 
of April Moltke was sent to be chief of the staff to the commander- 
in-chief of the allied forces, and, so soon as the armistice of 
May and June was over, persuaded Prince Predenck Charles to 
attempt to force the passage of the Sundew itt and attack the 
Danes in the island of Alscn The landing was effected on the 
29th of June, and the Danes then evacuated Alscn Moltke 
next proposed a landing in Punen, but it was unnecessary The 
Danes no longer felt safe m their islands, and agreed to the 
Gtrman terms Moltke’s appearance on the scene had quukly 
transformed the aspect of the war, and his influence with the 
king had thus acquired a firm basis Accordingly, when in 
1866 the quarrel with Austria came to a head, Moltke’s plans 
were adopted and he w\as almost invariably supported in their 
execution A disciple rather of Clausewitz, whose theory of war 
was an effort to grasp its conditions, than of (omini, who ex- 
pounded a system of rules, Moltke regardc d strategv as a practical 
art of adapting means to ends, and had developed the methods of 
Napoleon in accordance with the altered conditions He had 
been the first to realize the great defensive power of modem 
firearms, and had inferred fi om it that an enveloping attack had 
become more formidable than the attempt to pierce an enemy’s 
front He had pondered the tactics of Napoleon at Bautzen, 
when the emperor preferred to bring up Ney s corps, coming 
from a distance, against the flank of the allies, rather than to 
unite it with his own force before the battle, he had also drawn 
a moral from the combined action of the allies at Waterloo 
At the same time he had worked out the conditions of the march 
and supply of an army Only one army corps could be moved 
along one road in the same day, to put two or three corps on 
the same road meant that the rear coips could not be made use 
of in a battle at the front Several corps stationed close together 
in a small area could not be fed for more than a dav or two 
Accordingly he inferred that the essence of stratcg> lay in 
arrangements for the separation of the corps for marching and ' 
their concentration in time for battle In order to make a large 
army manageable, it must be broken up into separate armies or 
groups of corps, each group under a commander authorized to 
regulate its movements ancj^^tion subject to the instructions | 
of the commander-in-chief i Mwtoija rds the direction and purpose 
of its operations In the*^^lhWgy of 1866 the conspicuous 
points are (i) The concentration of effort There were two 
groups of enemies, the Austro-Saxon armies, 270,000, and the 
north and south German armies, 120,000 I he Prussian forces 

were 64,000 short of the adverse total, but Moltke determined 
to be superior at the decisive point against the Austro-Saxons, 
he therefore told off 278,000 men for that portion of the struggle, 
and employed only 48,000 men m Germany proper His 
brilliant direction enabled the 48,000 to capture the Hanoverian 
army in less than a fortnight, and then to attack and drive 
asunder the south German forces (2) In dealing with Austro- 
Saxony the difficulty was to have the Prussian army first ready 
— no easy matter, as the king would not mobilize until after the 
Austrians Moltke’s railway knowledge helped him to save 


time Fivt lines of railway led from the various Prussian 
provinces to a senes of points on the southern frontier on the 
curved line Zeitz-IIalle-Gorlitz-Schweidnitz By employing all 
these railways at once, Moltke had the several army corps 
mcjved simultaneous!) from their peace quarters to points on 
this curved line When this first move was finished the corps 
then marched along the curve to collect into three groups, one 
near I organ (Elbe army), another at the west encl of Silesia 
(first armv, Prince Frederick Charles), the third between Land- 
shut and Waldenburg (second army, crown prince) The fir<t 
army when formed marched eastwards towards Cxorlitz The 
small Saxon army at Dresden now had the Llbe army in its 
front and the first army on its right flank, and as it was out- 
numbered by either of them, its position was untenable, and so 
soon as hostilities began fell back into Bohemia, where it was 
joined by an Austrian corps, with which it formed an advance 
guard far in front of the Austrian mam army cone entrated near 
Olmutz The Elbe army advanced to Dresden, left a garrison 
there, and moved to the right of Prince h redenck (. horles, under 
whose command it now c ame ( ^) Moltke now had two armies 
about TOO mfles apart The problem was how to bring them 
together so as to catch the Austrian army between them like 
the French at Waterloo between Wellington and Blucher If, 
as was thought likely, the Austrians moved upon Breslau, the 
first and tlbc armies could continue their eastward march to 
co-operate with the second But on the 15th of June Moltke 
learned that on the nth of June the Austrian army had been 
spread out over the country between Wildensc hwerdt, Olmutz 
and Brunn He inferred that it could not be concentrated at 
Josefstadt in less than thirteen days Accordingly he deter- 
mined to bring his own two armus together by clirecting each 
of them to advance towards Gitschm He foresaw that the 
march of the crown prince would probably bring him into 
collision with a portion of the Austrian army, but the crown 
prince had 100,000 men, and it was not likely that the Austrians 
could have a stronger force than that within reach of him 
The order to advance upon Gitschm was issued on the 22nd of 
June, and led to one of the greatest victories on record The 
Austrians marched faster than Moltke expected, and might 
have opposed the crown prince with four or live corps, but 
Benedek’s attention was centred on Prince Frederick Charles, 
and he interposed against the crown princes advance four 
corps not under a common command, so that they were beaten 
in detail, as were also the Saxons and the Austrian corps with 
them, by Pnne e Frederic k C harlcs On the ist of |uly Bencdek 
collected his already shaken forces m a defensive position in front 
of Koniggratz Moltke s two armies were now within a march 
of one another and of the enemy On the ^rd of July they were 
brought into action, the first against the Austrian front and the 
secx)nd against the Austrian right flank The Austrian army 
was completely defeated and the campaign decided, though an 
advance towirds Vienna was needed to bring about the peace 
upon Prussia’s terms Moltke was not quite satisfied with the 
battle of Koniggratz He hid tried to have' the Elbe armv 
brought up to the Elbe above Koniggratz so as to prevent the 
Austrian retreat, but its general failed to accomplish this He 
also tried to prevent the first army from pushing its attack, 
hoping in that way to keep the Austrians in their position until 
retreat should be cut off by the crown prince, but he could 
not restrain the impetuosity of Prince Frederick Charles and 
of the king During the negotiations Bismarck, who dared 
not nsk the active intervention of France, opposed the king s 
wish to annex Saxony and perhaps other territory beyond what 
was actually taken Moltke would not have hesitated, he was 
confident of beating both French and Austrians if the hrench 
should intervene, and he submitted to Bismarck his plans m 
case cM need for the opening moves against both French and 
Austrians 

After the peace, the Prussian Diet voted Moltke the sum of 
3^30,000, with which he bought the estate of Creisau, near 
Schweidnitz, m Silesia In 1867 was published The Campaign 
of 1866 in Germany, dL history produced under Moltke’s personal 
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supervision, and remarkable for its combination of at curacy 
with reticence On the 24th of December 1868 Moltke^s \/ife 
died at Berlin Her remains were buried in a small chapel 
erected bv Moltke as a mausoleum m the park at Creisau 
In 1870 suddenly came the war with Frant e Ihe probability 
of such a war had occupied Moltke’s attention almost con- 
tinuously smte 1857, cmd a senes of memoirs is preserved in 
which from tunc to time he worked out and recorded his ideas 
as to the best arrangement of the Prussian or German fones 
for the opening of the campaign Ihc arrangements for the 
transport of the army by railway were annually revised in 
order to suit the changes in his plans brought about by political 
conditions and by the growth of the army, as well as by the 
imprcvemcnt of the Prussian system of railways The great 
successes of 1866 had strengthened Moltke’s position, so that 
when on the T5th cf July 1870 the order for the mobilization 
of the Prussian and south German forces was issued, his plans 
were adopted without dispute and five days later he was ap- 
pointed Chief of the general staff of the army at the head- 
quarters of his Majesty the King ” for the duration of the war 
This gave Moltke the right to issue in the king’s name, though 
of course not without his approval, orders whu h were equivalent 
to royal commands Moltke’s plan was to assemble the whole 
army to the south of Mainz, this being the one district in 
which an army could best secure the defence of the whole 
frontier If thQ French should disregard the neutrality of 
Jielgium and Luxemburg, and advance on the line from Pans 
to Cologne or any other point on the T ower Rhine, the German 
army would be able to strike at their flank, while the Rhine 
itself, with the fortresses of ( oblenz, Cologne and VVcsel, would 
DC a serious obstacle m their front If the French should 
ittempt to invade south Germany an advance of the Germans 
up either bank of the Rhine would thre iten their communica- 
tions Moltke expected that the hrench would be compelled 
by the direction of their railways to collect the greater part of 
their army near Metz, and a smaller portion near Strassburg 
The German forces were grouped into three armies the first 
of 60,000 men, under Steinmetz, on the Moselle below Ir^ves, 
the second of 131,000 men, under Prince Frederick Charles, 
round Homburg, with a reserve of 60,000 men behind it, the 
third under the crown princ c of 1 30,000 men, at Landau 1 hree 
army corps amounting to 100,000 men were not reckoned upon 
in the first instance, as it was dcsirible to keep a considerable 
force in north-eastern Gcrminy in case Austria should make 
c ommon cause with Fr me e If, as seemed probable, the French 
should take the initiative be few the (lerman armies were readv , 
and for that purpose should advance from Metz in the direction 
of Mainz, Moltke would merely put back a few miles nexrcr to 
Mainz the points of debarcation from the railway of the troops 
of the second army This measure was actually adopted, 
though the anticipated French invasion did not take place 
Moltke’s plan of operations was that the three armies while 
advmcing should make i right wheel, so that the first army 
on the right would reach the bank of the Moselle opposite Metz, 
while the second and third armies should push forward, the 
third armv to defeat the French force near Strassburg, and the 
second to strike the Moselle near Pont ^-Mousson If the 
French army should be found during this advance in front of 
the second armv, it would Vie attacked in front by the second 
army and m flank by the first or the third or both If it should 
be found on or north of the line from Saarburg to I uneville, 
it (.ould still be attacked from two sides by the second and 
third armies in co-opcration The intention of the great right 
wheel was to attack the print ipal Prench army in such a direc tion 
as to drive it north and c ut its communications with Pans The 
fortress of Metz was to be observed, and the main German 
forces, after defeating the chief French army, to march upon 
Pans This plan was carried out in its broad outlines The 
battle of Worth was brought on prematurely, and therefore 
led, not to the capture of MacMahon’s army, which was intended, 
but only to its total defeat and hasty retreat avS far as Chalons 
ihe battle of Spicheren was not intended by Moltke, who wished 


to keep Bazame’s army on the Saar till he could attack it 
with the second army in front and the first army on its left 
flank, while the third army was closing towards its rear But 
these unintended or unexpected victories did not disconcert 
Moltke, who carried out his intended advance to Pont-a-Mousson, 
there crossed the Moselle with the first and second armies, then 
fac ed north and wheeled round, so that the effect of the battle 
of Gravelotte was to drive Bazaine into the fortress of Metz 
and cut him off from Pans Nothing shows Moltke’s insight 
and strength of purpose m a clearer light than his determination 
to attack on the i8th of August, when many strategists would 
have thought that, the strategical victory having been gained, 
a tactical victory was unnecessary He has been blamed for 
the last local attack at Gravelotte, in whic h there was a fruitless 
heavy loss, but it is now known that this attack was ordered by 
the king, and Moltke blamed himself for not having used his 
mflucnc e to prevent it During the night following the battle 
Moltke made his next decision He left one army to invest 
Bazaine and Metz, and set out with the two others to march 
towards Pans, the more southerly one leading, so that when 
MacMahon’s army should be found the main blow might be 
delivered from the south and MacMahon driven to the north 
On the 23th of August it was found that MacMahon was moving 
north-cast for the relief of Bazaine Jhe moment Moltke was 
satisfied of the accuracy of his information, he ordered the 
German columns to turn their faces north instead of west 
MacMahon’s right wing was attacked at Beaumont while 
attempting to cross the Meuse, his advance necessarily aban- 
doned, ancl his army with difficulty collected at Sedan Here 
the two German armies were so brought up as completely to 
surround the French army, which on the 1st of September was 
attacked and compelled to raise the white flag After the 
capitulation of Sedan, Moltke resumed the advance on Pans, 
which was surrounded and invested From this time his 
strategy is remarkable fc^r its judicious economy of force, for 
he was wise enough never to attempt more than was practicable 
with the means at his disposal The surrender of Metz and of 
Pans was a question of time, and the problem was, while main- 
taining the investment, to be able to wird off the attacks of 
the new hrench armies levied for the purpose of raising ihe 
siege of Pans Metz surrendered on the 27th of October, and 
on the 28th of January 1871 an armistice was concluded at 
Pans b\ which the giirison berame virtually prisoners and the 
war was ended 

On the 29th of October 1870 Moltke was created graf (count 
or earl), and on the i6th of June 1871, field marshal After 
the war he superintended the preparation of its history, which 
was published between 1874 and 1881 by the great general staff 
In t888 he resigned hus post as chief of the staff In 1867 
Moltke was elected to the North German Diet, and in 1871 to 
the Reichstig His speeches, dealing mostly with military 
questions, were regarded as models of conciseness and relevancy 
He died suddenly on the 24th of April 1891, and after a magni- 
ficent funeral ceremony at Berlin his icmains were laid beside 
those of his wffe in the chapel which he had erected as her tomb 
at Creisau 

As a strategist Moltke cann(i|i;.te estimated by comparison 
with Frederick or Napoleon, be|j^«e he had not the authority 
either of a king or of a c omm irtonWH hief While it is doubtful 
whether he can be convicted of any strategical errors, it seems 
beyond doubt that he never had to face a situation which placed 
any strain on his powers, for m the c ampaigns of 1866 and 1870 
his decisions seemed to be made without the slightest effort, 
and he was never at a loss 

He had a tall spare figure, and in his latter years his tanned 
features had received a set expression which was at once hard 
and grand Pic was habitually tac iturn and reserved, though 
a most accomplished linguist, so that it was said of him that 
he was silent m seven languages ” The stern school of his 
early life had given him a rare self-control, so that no indiscreet 
or unkind expression is known to have ever fallen from him 
Long before his name was on the lips of the public he was known 
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in the army and in the staff as the “ man of gold,’’ the ideal 
character whom every one admired and who had no enemies 

Authorities — Oesammclte Schnften und Denkwurdigketten des 
General Feldntarschalls Grafen Helmuth von MoUke (8 vols , Berlin 
1892-1893) , MoUke $ mthtdnsche Werke (Berlin, 9 vols , 189^-1900), 
Feldmarschall MoUke by Max jahns (3 vols Berlin, 189^-1900), 
Feldmarschall Graf Moltke Etn mihtdrisches L ebensbild, by W Bigge 
Oberst &c (2 vols Munich 1901) (H S W ) 

MOLUCCAS, or Spice Isiands, a name which m its wider 
sense includes all the islands of the Malay Archipelago between 
Celebes on the W , New Guinea on the E , Timor on the S , and 
the open Pacific Ocean on the N They are thus distributed 
over an area between 2® 43' N and 8^ 23' S and 124® 22' 
and 135® E , and include (i) the Moluccas proper or Ternatc 
group, of which Halmahera is the largest and Ternate the capital, 
(2) the Bathian, Obi, and Xulla groups, (3) the Amboyna group, 
of which Ceram (Serang) and Buru arc the largest, (4) the Bandi 
Islands (the spice or nutmeg islands par excelUnce)^ (5) the south- 
eastern islands, comprising Timor-T aut or Tenimber, Larat, 
&c , (6) the Kei Islands and the Aru Islands, of which the former 
are sometimes attached to the south-eastern group, and (7) 
the south-western islands or the Babar, Sermata, Leti, Damar, 
Roma and Wetar groups At the close of the ibth century 
this part of the archipelago was divided among four rulers 
settled at Ternate, Tidorc, Halmahera and Bachian The 
northern portion belongs to the Dutch residency of Ternate, 
the southern portion to thxt of Amboyna 

The name Mc^luceas is said to be derived from the Arabu 
for “king” Argcnsola (1609) uses the forms tslas Malncas, 
Maluco, and el Maluco, ( oronel (1623), tslas del Molueo, and 
Camoens, Maluco Since 1867, when the political unity, under 
a governor, was dissolved, the Moluccas are often named b\ 
the Dutch the “ Great East ” {Groote Oast) Most of the islands 
are mountainous, with still active volcmoes As thev he near 
or under the eejuator, the monsoons blowing over them are less 
regular, and the rainfall, of large volume throughout the year, 
IS dependent on the height and direction of the chains The 
vegetation of the small and narrow islands, all encompassed 
by the sea, is very luxuriant, and the products, principdly 
nutmegs, mace, and other spues, includt also rice and sago 
The inhabitants are of mixed des(ent In some islands arc 
people of obvious Papuan blood, while in others are Polynesian 
or Malayan tribes With these three main races have crossed 
traders and colonists. Macassars, Bugincse, Javanese and 
Europeans 

The geology of the Moluccas is very impcifectly known The 
great chain of volcanoes which runs through Sumatra and Java is 
continued eastwards into the Moluccas and terminates m a hook 
like curve which passes through the D imar Islands to the Banda 
^roup Outside this hook lies a concentric arc of non \olcanic 
islands including rcnimber the Lesser Kci Islands Ceram and 
Bum, and beyond is still a third concentric arc extcmhng from 
laliabu to the Greater Kei Islands The islands of these outer 
arcs consist chiefly of ciystallmc schists and limestones, ovulaid 
by Jurassic Cietaceous and Tertiaiy deposits On the whole it 
appeals that the older rocks are found more particularly towards 
the intciior of the curve and the newer rocks towards the extenor 
Eruptive rocks of supposed Cretaceous age arc met with in these 
outer islands but Tertiary and recent volcanic lavas are conlined to 
the innermost arc Halmahera lies outside these arcs It appears 
to consist cluehy of gabbro j^iidotite serpentine and other vciy 
basic eruptive rocks which aJc believed to be of Cretaceous age 
Nummuhtic limestone occurs in the south east Upon the floor of 
older rock nse a number of volcanoes some of winch are now extinct 
while others arc still active Most of them he near the west coast 01 { 
on the islands oil this coast, and they are arranged in lines which 1 
mn approximately from noith to south, with generally a slight i 
convexity towards the west 

bee further Malay Archipelago and separate articles on the j 
principal islands and groups 

MOLY (Gr /xwXv), a mysterious plant with magical powers ' 
described in Homer, Odyssey , x 302-306 Hermes pulls it up 
and gives it to Odysseus as a protection against the arts of 
Circe It IS further described as “ having a black root and a 
flower like milk, and hard for mortals to pull up ” There has 
been much controversy as to the identification Philippe 
Champault — PhSntctens et Grecs en Itahe d^apres VOdyssee {1^06), 
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pp 504 seq — decides m favour of the Peganum harmala (of the 
order Rutaceae), the Syrian or African rue (Gr in^ayov), 
from the husks of which the vegetable alkaloid harmahne 
(CjgHi^NoO) IS extracted The flowers are white with green 
stripes Victor B^rard — f es Phentciens et VOdyssee, 11 288 
seq— relying partly on a Semitic root, prefers the Atriplex 
haltrnus {atnplexy a Lat form of Gr drpd<f)a^vSf and 0X1/209, 
marine), order Chenopodiaceae, a herb or low shrub common 
on the south European coasts These identifications are noticed 
byR M lAcnrym Class Rev (Dec 1906), p 434, who illustrates 
the Homeric account by passages in the Pans and Eeidcn 
magical papyri, and argues that moly is probably a magical 
name, derived perhaps from Phoenician or Egyptian sources, 
for a plant which cannot be certainly identified He shows that 
the “ difficulty of pulling up ’ the plant is not a merely physical 
one, but rather (onnected with the peculiar powers claimed 
by magicians In lennyson’s Lotus Eaters the moly is 
coupled with the amaranth (“ propt on beds of amaranth and 
moly ”) 

MOLYBDENITE, a mineral consisting of molybdenum 
disulphide, M0S2 It closely res( mbles graphite in appearance, 
but may readily be distinguished from this b> its greater density 
(4 7) and by its behaviour before the blowpipe Crystals have 
the form of six-sided plates or scales, but they are never sharply 
defined, and their reference to the hexagonal system is doubtful 
They have a perfect cleavage parallel to the large surface of the 
plates, and the flakes are rcadilv bent, but are not elastic 
The mineral is very soft (H = x to ii)and unctuous, and makes 
a bluish-grey mark on paper it is opaque and has a bright 
metallic lustre The colour is lead-grey differing slightly from 
that of graphite m having a bluish tinge 1 he name molybdenite 
IS from the Greek /uidXv^Sos, meaning lead or lead ore, with 
whuh graphite (black-lead) and molybdenite were confused, 
the latter was distinguished by P J Hjelm, who in 1782 
discovered the element molybdenum m this mineral 

Molybdenite occurs as disseminated scales m crystalline 
rocks such as granite, gneiss, schist and marble— and also m 
(luartz-vcins It has been found in small amounts at many 
localities, but only those which have yielded large crystals need 
he specially mentioned here, viz in a py roxene-rock at Aldfield 
m Pontiac county, Quebec, with native bismuth at Kingsgate 
m Gough county. New South Wales, with wolframite and 
schcchte in quartz-veins at Calclbcck Fells in Cumberland, and 
recently, as c rystals 6 in across, at Slangsvold near Raade in 
Norway 

Molybdenite has been used mainly for the preparation of 
molybdates for use as chemical reagents Recently, however, 
it has been used in the manufacture of molybdenum steel 
(ferro-molybdenum), whic h by reason of its hardness and 
toughness is specially suitable for tools (L J S ) 

MOLYBDENUM [symbol, Mo, atomic weight, 96 (0 = 16)] 
a metallic chemical element The name is derived from 
Gr //oXi^/?8o 9, lead, and was originally employed to denote 
many substances containing or resembling lead, ultimatelv 
the term was applied to graphite and to molybdenum sulphide 
Ihe difference between these two latter substances was first 
pointed out by Cronstedt, and in 1778 C Scheele prepared 
molybdic acid from the sulphide Molybdenum occurs m 
nature chiefly as the minerals molybdenite (MoS,) and wulfemte 
(PbMo04), and more rarely as molybdic ocihre (Mu08)and ilse- 
mannite, it also occurs in many iron ores The metal may be 
obtained by heating the tnoxide with carbon in the electric 
furnace (H Moissan, Comptes rendus, 1893, P ^225), or bv 
the Goldschmidt method (Rosenheim and Braun, Zett anorg 
Chem , 1905, p 31 1 ) or by dissociating the tetra- and penta- 
chloride m a graphite crucible with an electric current below^ 
1330^(1 N PnngandW Fielding, Chem 6^1^,1909,95, 
p 1497) H forms a grey coloured powder of speafic gravity 
901, It IS malleable, and not as hard as glass It is rapidly 
oxidized on heating to a temperature of 5oo®-6oo® C , and also 
when fused with nitre or potassium chlorate It is soluble in 
dilute nitnc acid, and m concentrated sulphuric acid, m th0 

xviir 22 a 
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latter case with the formation of a blue solution which on heating 
becomes colourless, molybdenum tnoxide being formed with 
the liberation of sulphur dioxide 

Molybdenum combines with oxygen to form many oxides, the most 
important of which are tlic monoxide, MoO the sesquioxide, 

M03O3 the dioxide MoO^, and the tnoxide MoO^ Molybdenum 
monoxide, MoO w(HjO) is a black jx)wder obtained when the 
dichlonde is boiltd with concentrated potash solution According to 
W Muthmann and W Nagel {Bet ^ 1898 p 2009), this oxide does 
not exist, the reaction leading to the formation of an hydroxide 
according to the equation Mo3Cl4(OH)a + 4 KHO -f 3H3O — 
3 Mo(OH)j f- 4 KBr-f 8 H Molybdeni 4 m si <:qiitoxtde, a black 

mass insoluble in acids, is formed by heating the corresponding 
hydroxide tn vacuo or by digesting the tnoxide with zinc and 
hydrochloric acid Molybaenum dioxide MoOg is formed by heating 
sodium tnmolybdate Na^MogOjo to redness in a current of hydrogen 
(f SvanbergandH Struve ]ri 4 r prak , 1848, 44 p 301) or 

by long fusion of a mixture of ammonium molyMate potassium car- 
bonate and boron tnoxide (W Muthmann Ann , 1887 2^8 p 114) 
It forms quadratic prisms having a violet reflex and insoluble in 
boiling hydrochloric aeid Molybdenum tnoxide M0O3, is prepaied 
by oxidizing the metal or the sulphide by heating them in air or 
with mtnc acid It is a white powder which turns pale yellow on 
heating, and melts at a red heat It sublimes in small rhombic tables 
or needles and is slightly soluble in eold w licr, the solution possess- 
ing an acid reaction Several hydiated forms of the oxide are known 
and a colloidal variety may be obtained by the dialysis of a strong 
hydrochloric acid solution of sodium molybdate Molybdenum 
tnoxide like chromium tnoxide is an acidie oxide and foims salts 
known as molybdates 1 he normal molybdates show a tendency 
to pass into poly molybdates I he molybdates are also capable 
of combining withothtr oxides fsuch as phosphorus and arsenic 
pentoxides) yielding very complex salts The ordinary ammo- 
nium molybdate used as a test reagent for phosphates is a salt of 
composition (NHdioMOjjOji it has been examined physieochemi- 
eally by J Sand and F Lisenlohr (Abst J C S , 1907, ^ 178, 
179) The molybdates may be lecognizcd by the fact that they 
give a white precipitate on the addition of hydrochloric or mtnc 
acids to their solutions, and that with reducing agents (zinc and 
sulphuric acid) they give genenlly a blue coloration which turns to 
a green and finally to a brown colour 

Molybdenum combines with the h ilogen elements in varying pro- 
portions forming with chlorine a di- tn-, tetra and penla-chlondc 
and similar compounds with bromine and iodine Molybdenum 
dichlonde (MoCl^),^ or Cl4Mo,Cl4 (ehlonnolybdtnum chloride) is pre 
pared (together with some tetrachloride) l)V htatmg the trichloride 
m a streun ot carbon dioxide (C W Blomstnnd Jour 1 prak 
Chetn 1857 71 p 4t9,iytn 82 p 43-5) It is a yellow amorjihous 
powder, whicli is soluble in dilute alkalis, the solution on acidifi 
cation giving an hydroxide Cl4Mo,(OU)2, which is soluble m nituc 
acid and does not give a reaction with silver nitr itc The molecular 
w eight determinations of W Muthmann and W Nagel (/iei ,1898 31 
p 2009) show the salt to possess the composition Mo^Cl^ Molybdenum 
tnchlondc M0CI3 is obtained when the pentachloride is heated to a 
lempeiature of ibout 250"^ C in a current of hydrogen It fuims red 
crusts IS in:»olublc in cold water, but is decomposed by boiling w itei 
It IS easily soluble m hot nitric aeid Molybdenum pcniachlortdt 
MoCk IS obtained when molybdenum is gently heited m dry 
chlorine (I P Liechti and B Kempe, Ann, 1873, 1O9 p 345) It 
IS a dark-coloured eryst dime solid which nults at 194° C ind boils 
it 208® C It fumes in moist air and deliquesces gradually It is 
occasionally used as a chlorine cirncr It is soluble m absolute 
deohol and in ether Molybdenum disulphide MoSo is found as 
the mineral molybdenite, and may be prepared by heiting the 
tnoxide with sulphur or sulphuretted hydrogen it is a bl lek 
crystalline powder, resembling giapluLc in appearance It is readily 
oxidized by mtnc acid and when sliongly heated in a current 
of hydrogen is reduced to the metallic condition Molybdenum 
tnsulphide M0S3, is obtained by saturating a solution of an alkaline 
molybdate with sulphuretted hydrogen and adding a mineral acid 
It IS a brown powder which on heating in air loses sulphur and 
leaves a residue of the disulphide A tctrasulphide, M0S4, has also 
been described 

Many varying values have been given for the atomic weight of 
molybaenum J J Berzelius ^nn,i826, 8, p 25) by convert- 

ing lead molybdate into lead nitrate obtained the value 95 2, while 
T B A Dumas (^wn , i860 113 p 32), by converting the tnoxide 
into the metal obtained the value 95 65 K SeubertandW Pollard 
{Zett anorg Chem , 1895, 8 p 434) using this second method 
obtained the value 96 28, whilst L F Smith and P Maas (Zeit 
anorg them , 1894, 5, p 280) by heating pure sodium molybdate 
in hydrochlonc acid and estimating the amount of sodium chloride 
formed, obtained the value 96 087 

MOLYNEUX This historic English name came into the 
country from France at the time of the Norman Conquest 
through William de Molines ^Moleyns, Molyneux), who obtained 
a grant of Sefton, in T^ncashire, whence come the earls of Sefton 
to^ay^ His descendant Adam de Molyneux (Moleyns or 


Molins), who died m 1450, was bishop of Chichester and keeper 
of the privy seal, he was a son of Sir Richard Molyneux of Sefton, 
and uncle of the Sir Richard Molyneux (d 1459), the Lancastrian 
and favourite of Henry VI , whose descendant Richard Molyneux 
(1593-1636) was treated in 1628 ist Viscount Molyneux 01 
Maryborough, a title now merged in that of Sefton (created 
1771) Another Molyneux family of some importance is the 
Irish one, descended from Sir Thomas Molyneux (1531-1597), 
Irish chancellor of the exchequer, who, born at Calais, settled m 
Ii eland m 1576 He was the great-grandfather of Sir Thomas 
Molyneux, Bart (1661-1733), a wtll-known physician and 
zoologist, and of William Molyneux (1656- 1698), the philosopher, 
astronomer and politician, the fnepd of Locke, and author 
of Dioplrica nova (1692), whose famous work on the legislative 
independence of Ireland (The Case of Ireland, cVe 1698) created 
much stir at the tune The latter^s son Samuel Molyneux 
(1689-1728), was also a well-known astronomei 

MOMBASA, the principal seaport of British East Africa, 
in 4° 4 S , 39° 43 L , 150 m N of Zanzibar Pop about 
30,000 Mombasa is built on a coralline island which nearly 
fills the mouth of a deep arm of the sea The c hanncl on either 
side of the island — Mombasa to the N E , Kilindini to the S W - 
affords safe harbourage, and eai h leads to a deeper ramification 
of the sea, Mombasa Harbour to Port Tudor, Kilindini Harbour 
to Port Reitz Mombasa town is on the N E side of the island, 

2 m from Kilindini, with which it is connected by rail and 
tramways Viewed from the sea Mombasa has a picturesque 
ippcaiancc, the most conspicuous object being the fort, built 
on a coral hill 40 ft high Except for the mam street and 
Government Square (close to the harbour and containing the 
customs-house and other offiiuil buildings), Mombasa proper 
presents the usual aspei t of an Oriental ( ity — a maze of narrow, 
irregular streets and lanes To the south, overlooking the sea, 
is the European suburb There are Anglican and Roman 
Catholic chunhes (the Roman Catholic church and mission 
house IS one of the finest bujldings in Mombasa), mission schools, 
Hindu, Parsec, and Mahommedan temples, and hospitals and 
law courts, the last named completed in 1902 Built into the 
facade of the courts is a stone with an inscription recording 
the building of a fort, dedicated to St Joseph, by the Portuguese 
at Kilindini in 1666 I his stone was found in the rums of Foit 
St Joseph Mombasa Tort, 01 citadel, quadrangular in foim, 
was built by the Portuguese in iS93^i‘59S (^^^ inscription in 
the interior tcstilics), was dedicatid to the Savu'iir, and known 
as the Jesus Foit It bears the symbol I H S The fort was 
repaired by Scixas de Cihrciia m 1635, the restoration being 
recorded in an inscription over the gateway By the British 
authorities the fort is used as a military store and central gaol 
In the public gaiden on the point of the town facing the sea 
a bronze statue of Sir William Mackmnon — to whom Mombasa 
owes its renaissance — has been placed Ihc population of 
the city IS cosmopolitan, with three well marked racial distinc- 
tions the Arab (Swahili), the Indian and the European The 
climate is fairly healthy, and Europeans live there with comfort 

The harbour at Mombasa is more than a mile in length, 
but only 1200 ft m width It is consequently not so suitable 
for large ships as Kilindini (“ the place of deep water ”), which 
possesses the finest land-locked lifirbour on the East Coast of 
Africa The entrance is about the same width as that of 
Mombasa, but Kilindini Harbour widens to ^ m and is 

3 m long, the depth of water varying from 25 to 30 fathoms 
Kilmdim is a depot of the British navy Port Reitz, which 
opens out of Kilindini Harbour westward, is 4 m long and 
I m broad, with excellent anchorage At Kilindini is a 
pier alongside which ships 450 ft m length and drawing 
27 ft can load and unload cargo Here is the virtual terminus 
of the Uganda railway, and the offices, workshops and hospital 
connected therewith, aho a branch customs-house The Uganda 
railway crosses to the mainland on a bridge, ^ m long, built 
over the shallow channel which on the north-west separates 
the island from the continent Mombasa is the outlet for the 
produce of a large tract of territory, mcluding the European 
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settlements m the highlands of the protectorate, and by means 
of the railway to Victoria Nyanza taps the rich regions of the 
Nile sources German, British, French and Austrian mail- 
boats call regularly at the port, which is connected by submarine 
cable with Zanzibar Trade statistics arc included in those of 
British East Africa {qv) 

Mombasa Island (named after the town) is 3 m long by 2 J m 
broad, with an area of 9 sq m Except at the western end, 
the coast of the island consists of cliffs from 40 ft to 60 ft high 
The island contains many fertile plantations, chiefly of coco-nut 
palms, except on the side facing the ocean, where there is little 
vegetation, the coral reefs being but thinly covered with earth 
There are no springs and the island is dependent for water on 
rain collected in tanks or drawn from wells — the latter bra( kish 
Ruins of Arab, Portuguese and Turkish buildings are found in 
various parts of the island At Ras Seram are the ruins of a 
( hapel “ Nossa Senhora das Merces,” built by the Portuguese 
in the 17th century on the site of a Turkish fort, and afterwards 
turned into a fort again by the Arabs 

Mombasa takes its name from Mombasa in Oman A Perso- 
Arabic settlement was made here about the nth century It is 
mentioned by Ibn Batuta in 1331 as a large place, and at the 
time of Vasco da Gama’s visit (1498) it was the seat of consider- 
ible commerce, its inhabitants including a number of Calicut 
Banyans and Oriental Christnns The nilcr of the city tried 
to entrap da Gama (or so the Portuguese navigator imagined), 
and with this began a series of campaigns which gave full force 
to Its Swahili name Mvita (war) The principal incidents are 
the capture and burning of the place by Almeida (1505), Nuno 
da Cunha (1^29), and Duarte de Menezes (1587)— this last as 
a revenge for its submission to the sultan of Constantinople— 
the revolt and flight (1631) of Yusuf ibn Ahmed (who murdered 
all the Portuguese in the town — over 100), and the three-years’ 
siege by the imam of Omam 1696-98 (the garrison being reduced 
to eleven men and two women), ending m the expulsion of 
the Portugutse krom the 12th of March 1728 to the 29th of 
November 1729 a Portuguese force from Goa again held Mombasa, 
when they were finally driven out by the Muscat Arabs In 
December 1823 the Ma/rui family, who had ruled m Mombasa 
from the early part of the i8th century, first as representatives 
of Oman, afterwards as practically independent princes, placed 
the city under British protection, and in February 1824 Lieut 
J J Reitz w IS appointed commandant or resident at the city 
by Captain (afterwards Vice-Admiral) W F W Owen Reitz, 
after whom Port Reitz is named, died at Mombasa cither in 
1824 or 182^ The protectorate was repudiated by the British 
government, which left the plae e to be bombarded and e aptured 
by Seyyid Said of Oman, who made repeated attacks between 
1829 and 1833, and only got possession in 1837 by treachery 
Said thereafter made Zanzibar his capital, Mombasa becoming of 
secondary importance A revolt against Zanzibar in 1873 was 
put down with British assistance The British government in 
the following year vetoed a proposal by the khedive Ismail to 
annex Mombasa and its hinterland up to the equatorial lakes to 
Egypt — a project which originated with General C G Gordon, 
when that officer administered the Upper Nile provinces In 1887 
the city was handed over by the sultan of Zanzibar to the British 
for administration It became the capital of the province of 
Seyyiclie and of the East Africa protectorate In 1907, how- 
ever, the seat of the central government was removed to 
Nairobi (qv) Mombasa still forms, nominally, part of the 
sultanate of Zanzibar The city, together with Malindi, is 
mentioned in Paradise Lost 

MOMEIN, the Burmese name of the Chinese city Teng-yueh- 
chow, in the S W of the province of Yunnan, China* It was 
opened to foreign trade by the Burmese Convention of 1897, 
but so far no advantage has been taken of the permission 
It lies close to the Burmese frontier and on the old trade route 
from Bhamo to Yunnan, but its importance as an outpost of 
the Bntish Empire is political rather than commercial The 
distance from Teng-yueh to Bhamo by the usual trade route 
is 160 m , and is generally traversed by pack-animals in seven 


or eight days In a straight line the two towns are only 80 m. 
apart NccOrr Momein and within its jurisdiction is the frontier 
town of Manwyne, where A R Margary was assassinated in 
January 1873 

MOMMSEN, THEODOR (1817-1903), German histonan and 
archaeologist, was bom on the 30th of November 1817 at 
Gardmg, in Schleswig After being educated at the university 
of Kiel he devoted himself to the study of Roman law and 
antiquities In 1843 a grant from the Danish government 
enabled him to undertake a journey to Italy, which was to be 
decisive for his future career I here he began the study of 
Roman inscriptions, in assoi lation with other Italian and German 
s(holars, especially Borghesi, de Rossi and Henzen His first 
work was directed to the restoration of the old Italian dialects, 
and the Fremh government, which at one time proposed to 
undertake the task of compiling a complete (ollcction of all 
extant Roman inscriptions, asked for his co-operation When 
they gave up the project it was taken up by the Berlin Academy, 
which had recently completed the c ollection of Greek ms( nptions 
edited by Bocckh 1 hey had already made a grant to Mommsen, 
and in 1844 Savigny proposed that he should be appointed 
to carry out the great work Many years, however, passed 
before the plan was finally approved Meanwhile Mommsen 
continued his work in Italy he drew up a full memorandum 
explaining the principles on wbich a Corpus tnscrtpUonum 
should be compiled, and on which alone he could undertake 
the editorship As a specimen he collected the inscriptions 
of Samnium, and in 1852 published those of the kingdom of 
Naples These works caused him to be recognized as the 
first authority in this field of learning In 1847, however, he 
was obliged to return to Germany he first went to Schleswig, 
where during the Revolution he edited a p«iper m which he 
supported the claims of the kibe Duihies, at the end of 1848 
he was appointed professor of ci\il law at Leipzig IIis work 
there was interrupted by his political opinions During 1848, 
when the extreme party was m the ascendant, Mommsen 
supported the monarchy against the Republicans With 
characteristic courage and independence, next year, when the 
Revolution had spent its force and Beiist executed his coup 
d'etat, he protested, with many of his colleagues, against this 
act^ In consecjuence he was summoned before a disciplinary 
court, and, together with Haupt and Jalin, dismisseci from 
his professorslup 

Mommsen found an asylum in Switzcrhnd, and became 
professor at Zurich he repaid the hospitality of the Republic 
by writing exhaustive monographs on Roman Switzerland 
His spare time was occupied with the Homan History, the three 
volumes of whidi appeared between 1854 and 1856 His name 
at once became known throughout Europe In this work, 
with a true insight into the relative importance of things, he 
passed o\er with a few strong broad touches the anticjuanan 
disc ussions on the origins of the city, on which previous historians 
had laboured so long, but in plac e of this he painted with 
astonishing vigour the great political struggle that accompanied 
the fall of the republic It was, above all, his new reading 
of old characters which demanded attention, if not always 
approval Cicero, the fa\ourite of men of letters, was for him 
“ a journalist in the worst sense of the word Pompey, the 
hero of Plutarch and the Moralists, was brushed aside as a 
mere drill-sergeant, and the book culminated m the picture 
of Caesar, who established absolute rule in the name of demo- 
cracy, the complete and perfect man ” 

The three volumes endecl with the dictatorship of Caesar 1 he 
book has never been continued, for the volume on the Roman 
Provinces under the Empire, which appeared in 1884, is in reality 
a separate work Mommsen was henceforward fully occupied 
with work of a more technical nature In 1854 the definite 
offer was made to him by the Academy that he should be chief 
editor of a Corpus inscrtptionum, with full control, and in order 
that he might carry on the work he was appointed in 1858 
to a professorship at Berlin The first vbluroe appeared m 
1861 , five of the succeeding volumes he edited himself, and the 
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whole was executed undet his intimediate supervision and with 
the co-operation of scholars whom he had himself trained 

Enormous as was the labour, this task occupied only a small 
pait of his extraordinary intellectual energy He found time 
to write two larger works, the History of the Roman Coinage 
and the Romisches StaatsreJit, a profound analysis of Roman 
constitutional law, and RomncJtes Strafrechi, on Roman criminal 
jurisdiction His Roman Provinces already mentioned gives 
a singularly interesting picture of certain aspects of social life 
under the empire His smaller papers amount to many hundreds 
in number, and there is no department of Roman life and learn- 
ing, from the earliest re( ords of the Roman law to the time of 
Jornandts, which he has not illuminated As secretary to the 
Berlin Academy for over twenty years he took a leading part in 
the ir deliberations, ^nd was their spokesman on great occasions 
His interest in political problems of the present was as keen 
as in those of the past He was one of the founders of the 
Preussvsche Jahrbucher, the most influential of German political 
periodicals For many years he was a member of the Prussian 
Parliament HiS political opinions were sttong but ill-rcgulated 
Intensely nationalist, he acquiesced in the annexation of his 
native land to Prussia, ajid m a public letter to the Italian nation 
m 1870 defended the Geitnan cause before the nation which had 
become to him a second fatherl ind , but he was of too independent 
a character ever to be quite at ease under Prussian government 
Loving liberty, he hated its consequences, a democrat, he had 
and always expressed a profound contempt for the mob Like 
many idealists, he was a severe critic of the faults of his own 
and other countries, and he added something to the increasing 
Chauvinism in German) 

It was, however, above all, German scliolarship which remained 
his first interest There is probably no other instance in the 
history of scholarship in which one man has established so 
complete an ascendancy m a great departme nt of learning 
Equally great as antujuary, jurist, political and social histornn, 
he lived to see the time when among students of Roman history 
he had pupils, followers, ciitics, but no nvals He combined 
the power of patient and minute investigation with a singular 
faculty for bold generalization and tlie c apa( ity for tracing 
out the effects of thoughts and ideas on political and social 
life Partly, perhaps, owing to a philosophical and legal train- 
ing, he had not the gift of clear and simple narrative, ind he 
IS more successful in discussing the connexion between events 
than in describing the events themselves Though his History 
ends with the fall of the republic, his most enduring work has 
been that on the empire , and if he has not written the history 
of the empire, he has made it possible for others to do so 

Mommsen ied at Charlottenhurg on the ist of November 
1903 His brothers, Carl Johann lycho (1819-1900), a great 
authority on Pindar and Shakespeare, and August (b 1821), 
who wrote ohicfiy on anc lent chronology ind Greek festivals, 
were also prominent among German scholars in their day 

Ihc History of Rome (mchiding the voiuines of the provinces) 
has been translatocl into English by W P Dickson (the Provinces, 
revised by i Haverfield, 1909) , there is 1 1 lench edition of his work 
on Roman Coinaee Many of hib pamphlets and ai tides hive been 
collected under tne title Rbnnsche 1 orschungen Of his other works 
the more imjxir tq.nl are the Roman Chronology to the lime of Caesar 
(1B58) a work written in U)n]unclion with his brother August, his 
editions of the Monumentum Ancyranum and of the Digest in the 
Corpus luris civilts and of the Ckronua of Cassiodorus in Monu 
menta Germamae hisiorica the Auctores antiquissimi section of 
wluch was under his supervision A great part of his work is 
to be found in the German learned publications such as Hermes 
Rheimsches Museum, His Reden und Aufsatee and Gesammelte 
bchrxften^ 1 u were published after his death A full list of his 
works is given by Zangemeisler, Mommsen als Schnftsteller (1887, 
continued hy Jacobs 1905) Sec also monographs by C Wrdt 
(I9Q3) and Gradenwitz (1904, in the Aextschrifi der SavxgnyStiftung 
(Hr kechtsgeschxchte), and O Hirschfeld Geddchtnxsrede auf Theodor 
^ommsen (1904) 

HOMORDICA, in botany, a genus of annual or perennial 
clinibing herbs belonging to the natural order Cucurbitaceae, 
natives of the tropics, especially Africa, and known m cultivation 
chiefly as hothouse plants They are grown for their ornamental 


fleshy fruits, which are oblong to cylindrical m shape, orange 
to red in colour, priikiy or warted externally, and burst when 
ripe, generally with elastic force, mto irregular valves M, 
Balsamina, known as balsam apple, is a very pretty annual, 
well adapted for trellises, &c , in warm outside situations 

MOMUS, in Greek mythology, the son of Nvf (Night), the 
personification of censoriousness He is frequently mentioned 
in Lucian as the lampooner of the gods It is said that 
Pallas, Hephaestus, and Poseidon entered into a competition 
as to which of them could create the most useful thing 
Hephaestus made a man, Poseidon an ox, Pallas a house Momus, 
being called upon to pronounce an opinion as to the merits of 
these productions, expressed dissatisfaction with all with the 
man, because a window ought to have been made in his breast, 
through which his heart could be seen, with the ox, because 
Its horns were in the wrong place, with the house, because it 
ought to have been portable, so as to be easily moved to avoid 
impleasint neighbours Momus is reported to have burst 
with chagnn at being unable to find any but the most trifling 
defects m Aphrodite He is represented sometimes as a young, 
sometimes as an old man, weaiing a mask, and carrying a fool’s 
bauble 

Hesiod, Theogony 214, Lucian, HermoHmus^ 20, and especially 
Deorum Concilium ^ bhilobtratus, Cpistolae^ 37 

MONA, the name used by classical writers, and in particuLr 
bv Tacitus, to denote Anglesey {qv) I his island was raided 
by the Rom^in general Suetonius about a d 60 and c onquered by 
\gncola alwiut a d 79 The Romans probably mined copper 
there, but no trace has yet l^een found of any Roman military 
post, and the villages of the inhabitants which have l^ieen rec ently 
excavated show only mediocre traces of Roman civilization 
Ihe name Mona seems also to have been occasionally used, 
perhaps from ignorance, for the other 1 11 ge island lying between 
England ind Ireland, Man Ihe ancient name of thus latter 
was probably not unlike that of Mona, but is not accuratel) 
known to us (> Monapia, Manavia) (F J H ) 

MONACO, a territory of south-eastern France, the smallest of 
the sovereign principalities of Europe Area about 8 sej m , the 
length being 2J m and the width varying from 165 to iicxiyds 
Pop (1900), i5,i 8(? Monaco is situated on the coast of the 
Meditciranctm, 9 m east of Nice, and is bounded on all sides 
by ihc Frcnc h department of Alpcs-Mari times It includes the 
towns of Monaco (3292), Condamine (6218) and Monte Carlo 
(3794) Ihe principility at one time included Mentone and 
Roccabrima, nc;w known as Roquebrune, which towns, howevei, 
were ceded to France in 1861 for a sum of four million francs 
The town of Monaco occupies the level summit of a rocky head- 
land, rising about 200 ft from the shore, and still defended 
by ramparts 1 hough largely modernized, the palace is an inter- 
esting specimen of Renaissance architecture, th( “ cathedral ” 
(Romanesque-Byzantine style), and the oceanographical museum 
may also be mentioned Tor this museum a fine building, 
appropriately decorated, was opened in Marc h 1910 by the prince 
of Monac o It sUuids on the edge of the cliff rising from the sea 
at the gardens of vSt Martin, and was designed to house the 
collections made by the prince during twenty-five years of 
oceanographical researc h, and others Behind the rock, between 
Mont Tete de Chien and Mont de la Justice, the high grounds rise 
towards La Turbie, the village on the hill which takes its name 
from the tropaea with which Augustus marked the boundary 
between Gaul <uid Italy On the north lies the bay of Monaco, 
along the lower ground on the west of the bay stretc hes the health 
and bathing resort of Condamine, with orange-gardens, manufac- 
tures of perfumes and liqueurs, and the chapel of Ste D6votc, 
the patron saint of Monaco , to the north of the bay on the rocky 
slopes of the Sp 61 ugues (speluncae) are grouped the various 
buildings of the (^ino of Monte Carlo with the elaborate gardens 
and the numerous villas and hotels which it has called into 
existence Adjoining the Casino terrace and overlookmg the 
sea is the pigeon-shooting ground, the competitions on which are 
celebrated 

There appear to have been gambhng-tables at Monte Carlo 
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in the year 1856, but it was m 1861 that Frangois Blanc, seeing 
his tenancy at Homburg coming to an end, with no hope of 
renewal, obtained a concession for fifty years from Charles III 
Ihis concession passed into the hands of a joint-stoik company, 
which in 1898 obtained an extension to 1947, in return for a 
payment to the prince of 3^400,000 in 1899 £600,000 in 

1913, together with an increas( of the annual tribute of £50,000 
to £70,000 in 1907, £80,000 m IQ17, £90,000 in 1927, and £100,000 
in 1937 None of the mhabitrxnts of Monaco have access to the 
tables, and their mtercbt m the maintenance of the status quo 
IS secured by their complete exemption from taxation and the 
large pnres paid for their lands The ruler of the principality, 
Prince Albert, born 1848, succeeded his father, Prince Charles 
HI , in 1889 He married in 1869 Lady M xry Douglas Hamilton, 
by whom m 1870 he had a son, Prince I^iiiis that marriage was, 
however, annulled m i88o, and subsequently Prince Albert 
married Alice, dowager-duchess of Richelieu, from whom he was 
divorced m 1902 I he prime is absolute ruler, as there is no 
parliament in the principality He is advised by a small council 
of state, the members of which are appointed by himself fhe 
maire and other municipal authorities are also appointed by the 
prince A governor-general presides over the administrition 
The ludicial system is the same as that of France, there Ixing a 
court of first instance and a jugc de paix By arrangement, 
two Pans judges form a court of appeal Monac 0 is the scat of a 
Roman Citholic bishop 

A temple of Heracles seems to have been built on the Monaco 
headland by the Phoenicians at a very early date, and the same 
god was afterwards worshipped there by the Greeks under the 
surname of Movojko?, whence the mine Monaeo Monoeci 
Portus or Portus Herculis n frequently mentioned by the later 
Latin writers hrom the loth century the place was associated 
with the Grimaldi, i powerful Cxenoest family who held high 
ofhees under the republic and the emperors, but not till a much 
later date did it become their permanent possession and residence 
In the beginning of the T4th century it was notorious for its 
piracies Charles I (a man of considerable mark, who after 
doing great service by sea and land to Philip of Valois in his 
Lnglish wirs, was sevorolv wounded at Crecy) purchased 
Mentone and Roccabruna, and Ixiught up the claims of the 
Spinola to Monaco The princes of Monaco continued true to 
France till 1524, when Augustin Grimaldi threw in his lot with 
Charles V Honor6 I , Augustm^ successor, was made marquis 
of Campagna and count of Canosa, and people as well as rulers 
were accorded various important privileges The right to 
exact toll from vessels passing the port continued to be exercised 
till the close of the 18th century Honor6 II in 1641 threw off 
the supremacy of Spam and placed himsdf under the protec- 
torate of France, he was compensated for the loss of Canosa tVe , 
with the duchy and peerage of V ilentinois and \ irious lesser 
lordships , and duke of Valentinois ” long continued to be the 
title of the heir-apparent of the principality In 1731 Antoine, 
his great-grandson, was succeeded by his daughter Louise 
Hippolyte, she had married Jacques Govon, cemnt of Matignon 
and Ihorigny, who took the* name of Gnmaldi and succeeded 
his wife The National Convention annexed the pnncipality 
to France in 1795, restored to the Goyon Grimaldis by the 
Treaty of Pans m 1814, it was placed by that of Vienna under the 
protection of Sardinia The Sardinian government Wok the 
opportunity of disturbances that occurred in 1848 to annex 
Mentone and Roccabruna, which wore occupied by a Sardinian 
garrison till 1859 With the transference of Nice to France in 
i860 the principality passed again under French protection 

See H M6tivier Monaco et pnnees, La Tl^iche {1862) 

MONAD (Gr /xova?, unit, from povo^, alone), a philosophic 
term which now has currency solely m its connexion with the 
philosophy of Leibnitz In the earlier Greek philosophy the 
term meant unity as opposed to duality or plurality, at a later 
time It meant an individual, or, with the Atomists, an atom It 
was first used in a sense approximate to that of Leibnitz by 
Bruno, who meant hy it a primary spiritual element as opposed 
to the material atom Leibnitz, however, seems to have 
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borrowed the term not directly from Bruno, but frotfi a con- 
temporary, Van Helmont the youlige r Leibnitz’s view of thmgs 
IS that tile world consists of monads which are immaterial 
centres of force, each possessing a certain grade of mentality, 
self-contained and representing the whole universe in mmiature, 
and all combined together bv a pre-established harmony 
Material things, accorcling to I^ibnitz, are in their ultimate 
nature composed of monads, each soul is a monad, and God is the 
monas monadum Thus monadism, or monadology, is a kind 
of spiritual atomism Ihe theory has been revived in recent 
years by C B Renouvier 

MONADNOCK, a term derived from Mount Monadnock m 
New Hampshire, USA, to denote the “ isolated remnants of 
hard rock which remain distinctly atKxve their surroundings in 
the late stages of an erosion cycle ” (T C Chamberlin, R D 
Salisbury) Examples are frequently found where a hard pipe 
of Igneous rock surrounded by softer rock is gradually exposed 
by the washing away of the softer rock and becomes a con* 
spu uous feature of the landscape, forming a volcanic “ neck,” 
and finally, in the later stages ol erosion, a stump The Pe^ 
Downs, Queensland, furnish many examples, and Mato Tepee, 
Wyoming, is a remarkably conspicuous instance of this tvpe of 
formation 

MONAGHAN, a (ountv of Ireland in the province of Ulster, 
bounded E by Armagh, S E by Louth, S by Meath, S W by 
Cavan, W b} Fermanagh, and N bv Tyrone Ihe area is 
319,741 acres, or about 496 sq m The north-western part of 
the country is included in the great central plain of Ireland, but 
to the south and east the surface is irregular, although none of 
the hills IS of great elevation Ihe principal range is that of 
Slievebe igh, a nigged and barren tract extending into the county 
Fermanagh, its highest summit liemg 1254 ft above sea-level 
Ihe principal rivers are the hinn which rises neir the centre of 
the ( ountv xnd pisses into Fermanagh, and the Blarkwater, 
which foims the boundary with Tyrone The Ulster Canal 
passes the towns of Monaghan and C loncs, affording communi- 
cation between Lough Neagh and lough Erne In geological 
structure the county drops from the Upper Carboniferous 
outlier of Slievebeagh in the north-west to a Carboniferous 
Limestone area towards Monaghan town, but south of this a 
tumbled Silurian area stretches across the Cavan and Armagh 
borders At Carnckm across, an outlier of Carboniferous 
Limestone, Coal Measures (with poor scams of coal) and Trias 
IS encountered (lypsum has been quarried in the Trias, and 
lead ore was formerly mined in many places in the Silurian area 
The Tnassic clay furnishes excellent bricks Eskers or glacial 
ridges occur at several places Ihc limestone is not only abun- 
dant and good, but from the position of the rocks it can be 
obtained at small expense in working hreestone and slates 
are quarried m considerable quantities The soil in the more 
level portions of the cxninty is fertile where it rests on limestone, 
and there is also a mixed soil of deep clay, whic h is capable of 
high cultivation, but in the hilly regions a strong retentive clay 
prevails, which could be made productive only by careful 
diainmg and culture Spade husbandry generally prevails 
Ihe proportion of tillage to pasturage is roughly as i to 
Oats, potatoes and turnips arc the principal crops, but the 
quantity grown decreases 1 he numbers of cattle, sheep, pigs, 
goats and poultry, on the other hand, increases or is well main- 
tained Linen is the only manufacture of consequence, but the 
cultivation of flax has almost died out The Belfast and Clones 
line of the Great Northern railway crosses the county from 
north-east to west, passing the town of Monaghan, and the 
Dundalk and Clones line of the same company runs from south- 
east to west, with branches to Camckmac ross and to Cootehill 
(county Cavan) 

The population (86,206 in 1891, 74,611 in 1901) decreases 
as rapidly as any county population m Ireland, and emigration 
IS very heavy The total includes about 73 % of Roman 
Catholics, and about I2 % each of Protestant Episcopalians 
and of Presb} tenans The principal tuwns are Monaghan (the 
county town, pop 2932), Clones (2068), Camckmacross (1874), 
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Castleblayney (1576) and Bally bay (1208) The county includes 
five baronies Assizes are held at Monaghan, and quarter ses- 
sions at Carnckmacross, Castleblayney, Clones and Monaghan 
I he two county members sit for the north and south divisions 
respectively The county is in the Protestant and Roman 
Catholic dioceses of C logher 

The district now called the county Monaghan was included 
in the district of Uriel or Orgial, and long known as Macmahon's 
country It was made shire ground under its present name by 
Sir John Perrot in the reign of Elizabeth At Clones there is a 
round tower in good preservation, but very rude in its masonry, 
another at Inishkeen is in ruins Near Clones there are two 
large raths Although there are st veral Danish forts there are 
no medieval castles of importance The only monastic structure 
of which any vestiges remain is the abbey of ( lones, which was 
also the seat of a bishopric I he abbey dates from the 6th 
century, but was rebuilt in the 14th century after destruction 
by fire 

MONAGHAN, a market town and the <.ount> town of county 
Monaghan, Ireland, on the Ulster Canal and the Belfast and 
Qones line of the Great Northern railway, by whu h it is 52 m 
S W by W of Dublin Pop (1901), 2932 there is a modern 
Roman C atholic cathedral (1862-1892) for the dio( ese of Clogher, 
a convent of the Sisters of St Louis, and a Protestant church 
(1836), and the public and county buildings include court-house, 
gaol, workhouse, asylum, hospital and barracks Educational 
establishments include a national model school and the college 
of St Macartan, preparatory for the Roman Catholic priesthood 
The town takes its name (Muinechan, the town of monks) from 
an early monastery It was incorporated by James I , but was 
little more than a hamlet until the close of the i8th century 
Rossmorc Park, the fine demesne of Lord Rossmore, is the most 
noteworthy of several neighbouring residences The town is 
governed by an urban district counc il 

MONA MONKEY, a West African representative of the group 
of monkeys generally known as guenons, and scientifically as 
Cercoptthecus I he mona (C mono) typifies a sub-genus of the 
same name {Mona) characterized, among other features, by the 
presence of a blac k band running from the angle of each cy e to 
the ear In the mona itself the general colour of the upper parts 
IS black, with a pair of oval white spots nc ar the root of the tail, 
while a band across the forehead and the whole under surface 
are likewise white (See Pkimates ) 

MONARCHIANISM, a theological term designating the view 
taken by those Christians who, within the Church, towards the 
end of the 2nd century and during the 3rd, opposecl the doctrine 
of an independent personal subsistence of the Logos During 
the middle of the 2nd century a number of varying chnstological 
views began to germinate, growing for a time side by side I hey 
fall into two great classes (a) Christ was a man in whom the 
Spirit of God had dwelt , (^) Christ was the Divine Spirit who had 
assumed flesh Each class based its position on Scripture, but 
the latter (which prevailed) had the advantage of being able 
easily to combine with cosmological and theological propositions 
current m the religious philosophy of the time 1 he opposition 
to it arose out of a fear that it threatened monotheism The 
representatives of the extreme monotheistic view, which while 
regarding Christ as Redeemer, tlung tenaciously to the numerical 
unity of the Deity, were called Monarc hians, a term brought into 
general use by fertullian It has to be remembered (i) that the 
movement originated within the pale of the Church, and had a 
great deal m common with that which it opposed, (2) that it was 
ante-Catholic rather than anti-Catholic, eg the Canon of the 
New Testament had not vet been established It is usual to 
speak of two kinds of monarc hiamsm- the dynamistic and the 
modalistic, though the distinction cannot be earned through 
without some straining of the texts By monarchians of the 
former class Christ w^s held to be a mere man, miraculously 
conceived indeed, but constituted the Son of Ciod simply by the 
infinitely high degree in which he had been filled with Divine 
wisdom and power This view was represented m Asia Minor 
about the year 170 by the anti-Montanistic Alogi, so called by 


Epiphanius on account of their rejection of the Fourth Gospel 
it was also taught at Rome about the end of the 2nd century bv 
Theodotus of Byzantium, a currier, who was excommunicated 
by Bishop Victor, and at a later date by Artemon, excommuni- 
cated by Zephynnus About the year 260 it was again pro- 
poundecl within the Church by Paul of Samosata {q v ), who held 
that, by his unique excellency, the man Jesus gradually rose to 
the Divine dignity, so as to be worthy of the name of God 
Modalistic monarchianism, conceiving that the whole fullness 
of the Godhead dwelt m Christ, took exception to the “ subordi- 
natianism ” of some C hurch writers, and maintained that the 
names Father and Son were only two different designations of 
the same subject, the one God, who “ with reference to the rela- 
tions m whu h He had previously stood to the world is called the 
Father, but in reference to His appearance m humanity is called 
the bon It was first taught, in the interests of the “ mon- 
archia ” of God, by Praxeas, a confessor from Asia Minor, in 
Rome about 190, and was opposed by Tertullian in his well- 
known ( ontroversial trac t The same view — the “ patripassian ” 
as It was also called, because it implied that Ciod the leather had 
suffered on the c ross — obtained fresh support in Rome about 215 
from certain disciples of Noetus of Smyrna, who received a 
modified support from Bishop Callistus It was on this account 
that Hippolytus, the champion of hvpostasian subordinatianism, 
along with his adherents, withdrew from the obedience of 
( illistus, and formed a separate community In Carthage 
Praxeas for a time had some success, but was forced by ler- 
tullian not only to desist but to retract A new and cone iliatory 
phase of patripassianism was expounded at a somewhat later 
date by Beryllus of Bostra, who, while holding the divinity of 
Christ not to be i8/a, or proper to Himself, but Trar^t/cr; (belonging 
to the Father), yet rec ognized in His personality a new TrpdcrwTrov, 
01 form of manifestation on the part of Ciod Beryllus, however, 
was convinced of the wrongness of this view bv Origen {qv)^ 
and recanted at the synod which had been called together 111 
244 to discuss It (hor the subsequent history of modalistic 
monarchianism see Sabfliius) 

See the Histones of Dogma by A Harnick, 1 I^ofs K Seeberg, 
also R L Ottley Tht Doctrine of the IncarnaUon 

MONARCHY (Fr monarchie, from Lat tnonarcha, Gr 
rule of one, fiovo<;y alone, dpxV’ ^’ulc), strictly, the 
undivided sovereignty or rule of a single person Hence the 
term is applied to states in which the supreme authority is 
vested in a single person, the monarch, who in his own right 
IS the permanent head of the state The character of true 
monarc hy is well defined in the well-known lines of Cowper 
( Vers€}> supposed to be written hy Alexander Selkirk) 

“ I am monarch of all I survey 

My right there is none to dispute " 

I he word “ monarchy has, however, outlived this original 
meaning, and is now used, when used at all, somewhat bosely 
of states ruled over by hereditary sovcieigns, as distinct from 
republics with elected presidents, or for the monarchical 
principle, as opposed to the republican, involved in this dis- 
tinction 

The old idea of monarc hy, viz that of the prince as represent- 
ing within the limits of his dominions the monarchy of God over 
all things, culminated in the 17th century in the doctrine of the 
divine right of kings, and was defined in the famous dictum of 
Louis XIV Letat c^est mot / The conception of monarchy was 
derived through Christianity from the theocracies of the East, it 
was the underlying principle of the medieval empire and also 
of the medieval papacy, the rule of the popes during the period 
of Its greatest development being sometimes called “ the papal 
monarchy ’’ The monarchical principle was shaken to its 
foundations by the English revolution of 1688, it was shattered 
by the French revolution of 1789, and though it survives as a 
political force, more or lelgs strongly, m most European countries, 
“ monarchists,^’ in the strict sense of the word, are everywhere a 
small and dwindling minority To express the change phrases 
were invented which have come into general use, though 
involving a certain contradiction in terms, viz limited ” or 
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“ constitutional monarchy,” as opposed to “ absolute ” or 

autocratic monarchy ” 

hinally, a distinction is drawn between ” elective ” and 
“ hereditary ” monarchies Of the former,, class the most 
conspicuous was the Holy Roman Empire, but in Europe all 
monarchies were, within certain limits, originally elective, and, 
after the introduction of Christianity, the essential condition 
of the assumption of sovereign power was not so much kinship 
with the reigmng family as the ” sacring ’ by the divine 
authority of the Church Ihe purely hereditary principle 
was of comparatively late growth, the outcome of obvious 
convenieme, exalted under the mflueme of various forces into 
a religious or quasi-religious dogma (See also Government 
and Sovereignty ) 

MONASSIR (Monasir), an Africin tribe of Semitic stock, 
living in the Nile valley (Berber mudiria) between Birti (their 
headquarters) and Dar Robatab They are a prosperous, 
sedentary tribe, claim kinship with the Ababda, and speak 
Arabic, but arc of very mixed blood Next to Birti their 
chief settlement is at Salamat Both places are on the left 
bank of the Nile It was by Monassir tribesmen that Colonel 
J D H Stewart, Gordon s comrade at Khartum, was mur- 
dered in 1884 

MONASTICISM (Gi fjLovao-TLKos, living alone, / aovos ), a system 
of living which owes its origin to those tendencies of the human 
soul which are summed up in the terms “asceticism ’ and 
“ mysticism ” Mysticism ma> broadly be described as the 
effort to give effect to the craving for a union of the soul with the 
Deity already in this life, and asceticism as the effort to give 
effect to the hankering after an ever-progressive purification of 
the soul and an atoning for sin by renunciation and self-denial 
m things lawful Ihese two tendencies may well be said to be 
general instincts of humanity, because, though not alwa>s 
called into activity, they are always liable to be evoked, and in 
all ages and among all races they frequently have asserted them 
selves (See Asceticism and Mysticism ) Indeed the history of 
religion shows that they arc among the most deep-rooted and 
widespread mstinets ol the human soul, and monastic ism is 
the attempt to develop and regulate their exercise Thus 
monasticism is not a crcituin of (hristianity, it is mudi 
older, and before the ( hnstian era a highly organized 
monasticism existed m India (See the artu Ics on Brahmanism, 
Buddhism and Lhasa ) 

1 Pre Christian Monasticism — Greek ascctu ism and mysti- 
cism seem never to have produced a monastu system, but among 
the Jews, both m Judaea and in Alexandria, this development 
took place In Judaea the Essenes before the time of Christ 
lived a fully organized monastu life (see Schurer, Jewish People^ 
11 § 30), and the same is true in regard to the Iherapcutae in 
the neighbourhood of Alexandria (the authenticity of Philo’s 
De Vita contemplativa, which describes their manner of life, is 
again recognized by scholars) 

A general sketch of prc-Chnstian asceticism and monasticism, 
with indication of the chief authorities, is given in O Zocklcr's 
Askese und Monchtum (1897^, pp ^2 135 This account is epito 
mized by J O Hannay, Spirit and Origin of Chmtian Monasticism 
(190^), app 1 the view now common imong scholars is there 
maintained, that these pre-Christian realizations of the monistic 
idea had little, and indeed no, influence on the use and development 
of Christian monasticism 

2 Beginnings of Christian Monasticism Ihe practice of 
asceticism asserted itself at an early date in Christi^ life men 
and women abstained from marriage, from flesh meSr, from the 
use of intoxicating drink, and devoted themselves to prayer, 
religious exercises and works of (harity (S Schiwictz, Das 
morgenlandtsche Monchtum^ 1904, pt 1 , J O Hannay, op ett 
chs 2, 3) This they did in their homes, without withdrawing 
from their families or avocations In time, however, the ten- 
dency to withdraw from society and give oneself up wholly to 
the practice of religious and ascetical exercises set m , and at any 
rate in Egypt, at the middle of the 3rd century, it was the custom 
for such ascetics to live in solitary retirement in the neighbour- 
hood of the towns and villages This was the manner of life 


which St Anthony {qv) began to lead, c 270, but after fifteen 
years he withdrew to a deserted fort on the cast bank of the 
Nile, opposite the Fayum Here he enclosed himself and led a 
life cut off from all mtercourse with man There are reasons 
for doubting that Anthony was the first Christian hermit 
probably there is some historieal foundation for the tradition 
that one of those who fled to the desert in the Decian persecution 
continued to dwell in a cave by the shore of the Red Sea, un- 
known to men, till visited by St Anthony long years afterwards 
(sec E C Butler, Latisiac History of Palladtus, 1898, pt.- 1 
p 230) But this was a single case which dots not affect the 
fixed tradition of monastic Eg>pt in the 4th century that 
Anthony was the father of Christian monachism 

During twenty years Anthony lived a life of seclusion, never 
coming forth from his fort, never seeing the face of man But his 
fame wTnt abroad and a number of would-be disciples came and 
took up their abode in the caves and among the ro( ks that sur- 
rounded his retreat, and called on him to guide them in the path 
of life they had chosen In response to these appeals Anthony 
came forth and set himself to organize the life of the multitude 
of ascetics that had grown up aroiuid him This act, whii h took 
place in the first years of the 4th century, must be regarded as 
the inauguration of Christian monac hism 

3 St Anthony s Monachism — The form of monastic lift 
directly derived from St Anthony was the type that prevailed 
in middle and northern Egypt up to the middle of the 5th 
century The chief authorities for the study of this type of 
monastu life arc the V ita Antonn {Y^robahiy by Athanasius), the 
Historia monachorum (ed E Preuschen), the Htsioria laustaca 
of Palhdius(£d F C Butler) —these works are to be found in 
Latin m Rosweyd’s Vitae Patrum {Migne, Patrol Lat LXXIIl , 
I XXIV ) — and the writings of Cassian (English translation by 
Cribson in “ Niccne and Post-Nicenc Library ”) A generation 
ago all this literature was m disrepute, but it has been revindi- 
cated, and Its substantially historical character is now recognized 
on all hands (see E C Butler, at pt 11 §1) 

Antonian monathism grew out of the purely eremitical life 
and it retained many of the characteristic features inherited 
from Its origin Ihe party of travellers whose journey in 394 is 
nirrated in the Historia monachorum found at the (huf towns 
along the Nile from Lycopohs (Assiut or Suit) to Alexandria, 
and in the deserts that fringed the river, monastu habitations, 
sometimes of hermits, sometimes of several monks livang to- 
gether but rather the life of hermits than of lenobites It is at 
the great monastic settlements e^f Nitna and Sc etc that we are 
best able to study this kind of Egyptian monistuism Here m 
one portion of the desert, named ( ellia, the monks lived a purely 
eremitical lift , but m Nitna (the Wadi Natron) they lived either 
alone, or two or three together, or in (ommunities, as thc\ 
preferred Ihe system was largely voluntary, there was no 
organized community life, no living according to rule, as it is 
now understood In short the life continued to be semi- 
eremitical (Sec Butler op cit 1 p 233, Hannay, op cit 
( hs 4, 5, Sehiwietz, op at pt 11 r-ii ) 

4 St Pachomius's Monachism — Very different was the type 

of monastic life that prevailed in the more southerly parts ot 
Egypt Here, at Tabennisi near Dendera, about 315-320, St 
Pachomius {qv) established the first Christian cenobium, or 
monastery properly so (ailed (On St Pachomius and his 
monastic institute see P Ladeuze, Cenohitisme Pakhomten 
(1898), Schiwietz, op cit pt 11 12-16, F C Butler, op cti 

pt 1 p 234, pt 11 notes 48, 49, 54, 59 ) Before his death in 
346 Pachomius had established nine monasteries of men and one 
of women, and after his death other foundations continued to 
be made m all parts of Egypt, but especially in the south, and 
m Abyssinia Palladius tells us that c 410 the Pachomian or 
labennesiot monks numbered some seven thousand The life 
was fully cenobitual, regulated in all details by minute rules, 
and with prayer and meals in common As contrasted with the 
Antonian ideal, the special feature was the highly organized 
system of work, whereby the monastery was a sort of amcul- 
tural and industrial colony The work was an integral part 
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of the life, and was undertaken for its own sake and not merelv 
for an occupation, as among the Antonian monks This marks 
a distinctly new departure in the monastic ideal 

Jn another respect too St Pachomius broke new ground 
not only did he inaugurate Christian cenobitical life, but he 
also created the first Religious Order ” The abbot of the head 
monastery was the superior-general of the whole mstitute, he 
nominated the superiors of the other monasteries, he was 
visitor and held periodical visitations at all of them, he exercised 
universal supervision, control and authority, and every year a 
general chapter was held at the head house Ihis is a curious 
anticipation of the highly organized and centralized forms of 
government in religious orders, not met with again till Cluny, 
Citeaux, and the Mendicant orders m the later middle ages 

A passing reference should be made to the Coptic abbot 
Shenout, who governed on similar lines the great “ White 
Monastery,’’ whereof the ruins still survive near Akhmim, the 
mam interest of Shenout’s institute lies in the fact that it 
continued purely Coptic, without any infiltration of Greek ideas 
or mfluence (See J I-eipoldt, Schenule von Alnpe, 1903 ) 

Egyptian monachism began to wane towards the end of the 
5th century, and since the Mahommedan occupation it has ever 
been declining Accounts of its present condition may be found 
in R Curzon’s Monasteries of the Levant (1837), or in A J 
Butler’s Ancient Coptic Churches (1884) Hardly half a dozen 
monasteries survive, inhabited by small and ever dwindling 
communities 

5 Oriental Monachism —The monastic institute was imported 
early m the 4th century from Egypt into Syria and the Oriental 
lands Here it had a great vogue, and under the influence of the 
innate Asiatic love of asceticism it tended to assume the form of 
strange austerities, of a kind not found in Egyptian monachism 
m its best period Ihe most celebrated was the life of the 
Stylites or pillar hermits (see Simeon Stylites) Monastic 
life here tended to revert to the eremitical form, and to this day 
Syrian and Armenian monks are to be found dwelluig m caverns 
and desert plates, and given up wholly to the practice of 
austerity and contemplation (see E C Butler, Laustac History 
of PaUadiuSy pt 1 p 239, where the chief authorities are mdi- 
cated) Before the close of tlie 4th century monachism spread 
mto Persia, Babylonia and Arabia 

6 Bastkan and Greek Monachism' — Though Eustathius 
of Sebaste was the first to mtroduce the monastic life within the 
confines of what may be called Greek Christianity in Asia 
Mmor {c 340), it was St Basil who adapted it to Greek and 
European ideas and needs His monastic legislation is explained 
and the history of his institute sketched in the article Bash ian 
Monks Here it will suffice to say that he followed the Pacho- 
mian rather than the Antonian model, setting himself definitely 
against the practice of the eremitical life and of excessive 
asceticism, and inculcating the necessity and superiority of 
labour Ihe hnes laid down by St Basil have continued ever 
since to be the hnes in which Greek and Slavonic monasticism 
has rested, the new multitudinous modifications of the monastic 
ideal, developed m such abundance in the Latin C hurch, having 
no counterpart in the Greek But the element of work has 
decreased, and Greek and Slavonic monks give themselves up 
for the most part to devotional contemplation 

7 harly Western Monachism — ^The knowledge of the monas- 
tic life was carried to western Europe by St Athanasius, who 
m 340 went to Rome accompanied by two monks The Vita 
Antonii was at an early date translated mto Latin and propagated 
m the West, and the practice of monastic asceticism after the 
Egyptian model became common in Rome and throughout 
ItaJy, and before long spread to Gaul and to northern Africa 
A resume of the chief facts will be found in E C Butler, op cit 
pt i>^24S, see also Hannay,c?/? cit ch 7 The monastic ideals 
piMppt were those of the Antonian monachism, with its 
hMHptng alter the eremitical life and the practice of extreme 
bocSP^auMserities But climatic conditions and racial tempera- 
ment rendered the Oriental manner of monasticism unattainable, 
as a rule, in the West Hence it came to pass that by the end of 


the 5th century the monastic institute m western Europe, and 
especially in Italy, was in a disorganized condition, sinking under 
the weight of traditions inherited from the East It was St 
Benedict who efijpeted a permanently working adaptation of 
the monastic ideal and life to the requirements and conditions 
of the western races 

8 St Benedict's Monachism — St Benedict {c 500) effected 
his purpose by a twofold break with the past he climmated 
from the idea of the monastic life the element of Oriental 
ascetiasm and extreme bodily austenty, and he put down the 
tendency, so marked m Eg>q)t and the East, for the monks to 
vie with one another in ascetical practice^, commanding all to 
live according to the rule The life was to be self-denying and 
; hard, but not one of any great austenty (for details see 
Benedict of Nursia, ana E C Butler, op at pt i pp 237 
and 251) The individual monk was sunk in the community, 
whose corporate life he had to live St Benedict’s rule was a 
new creation in monastic history , and as it rapidly supplanted 
all other monastic rules in western Europe, and was for several 
cen tunes the only form of monasticism in Latin Christianity 
(outside of Ireland), it is necessary to speak in some little detail 
of its spirit and inner character ^ It has to be emphasized at the 
outset that the monasteries in which the Bcncdictme rule was 
the basis of the life did not form a body or group apart within 
the great “ monastic order,” which embraced aU monasteries of 
whatever rule , nor had Benedictine monks any special work or 
object beyond that common to all monks— viz the sanctifying 
of their souls by living a community life m accordance with the 
Gospel counsels St Benedict defines his monastery as “ a 
school of the service of the Lord ” {Reg , Prol ) Ihe great act 
of service is the public common celebration of the canonical 
office, the “ work of God ” he calls it, to which nothing is to be 
preferred ” {Reg c 43) Ihe rest of the d ty is filled up with a 
round of work and reading Work, and in St Benedict’s time 
it was predominantly field work, took an even more recognized 
and integral place in the life than was the ( ase under St Pacho- 
mius or St Basil, occupying notably more time than the church 
services St Benedict introduced too into the monastic life 
the idea of law and order, of rule binding on the abbot no less 
than on the monks, thus he reduced almost to a vanishing pomt 
the element of arbitrariness, or mere dependence on the abbot’s 
will and whim, found in the earher rules Lastly, he mtroduced 
the idea of stability, whereby monk and community were bound 
to each other for life, the normal thing for the Benedu tine being 
to live and die m the monastery of his profession thus the 
power hitherto enjoyed by monks, of wandenng trom monastery 
to monastery, was cut away, and the Benedictine community 
was made into a family whose members were bound to one 
another by bonds that could not be severed at will 

9 Western Monachnm in the Early Middle Ages — It is easy 
to understand that a form of monastic life thus emptied of dis- 
tinctively Oriental features and adapted to the needs of the West 
by a great religious genius like St Benedict, should soon have 
distanced all competitors and have become the only monastic 
rule m western Europe The steps m the propagation of the 
Benedictine rule are traced in the article Benediciines The 
only serious rival was the Irish rule of Columban, and here it 
will be in place to say a word on Irish monasticism, which, in 
Its birthplace, stood aloof to the end from the general movement 
The beginnings of Celtic monachism are obscure, but it seems 
to have been closely connected with the tribal system ^ When, 
however, Irish monachism emerges into the full light of history, 
It was in its manifestations closely akin to the Egyptian, or even 
to the Syrian type there was the same love of the eremitical 
hfe, the same craving after bodily austerities of an extraordinary 
kmd, the same individualistic piety The Irish monks were 
great missioners m the north of England and the northern and 

^ This topic IS dealt witff by F A Gasquet Sketch of Monastic Con^ 
stitutional History (pp vm -xxii ), the Introduction to 2nd edition 
of the tianslation of Montalembert’s Monks of the West (1895) 

* See Wilhs Bund, Celtic Church in Wales (1897) . H Zimmer, art 
** Keltxsche Kirche in Herzog- Hauok, Realencykiop<idi 6 (3rd ed ), 
translated into English by Kuno Meyer (1902) 
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central parts of Europe, and in the course of the 7 th century the 
Iriifeh rule of St C olumban and the Roman rule of St Benedict 
met m the monasteries in central Europe that had been founded 
by Columban and his Irish monks Ihe Benedictine rule 
supplanted the Irish so inevitably that the personnel ceased to be 
Irish, that even in St Columban 's own monastery of Luxeuil 
his rule was no longer observed, and by Charlemagne’s time all 
remembrance of any other monastic rule than the Benedictine 
had died out 

Durmg the 7th and 8th centuries the Benedictine houses were 
the chief instrument in the cliristiani7ing, civih/ing and edu( at> 
ing of the 1 eutonic races In spite of the frequent pillage and 
destruction of monasteries by Northmen, Saracens, Arabs and 
other invaders, m spite of the existence of even widespread 
local abuses, St Benedict’s institute went on progressing and 
consolidating, and on the whole it may be said that throughout 
the early middle ages the general run of Benedictine houses 
continued to perform with substantial fidelity the religious and 
sot lal functions for which they were created 

lo Offshoots and Modifications of Benedictine Monachisni 
the Rise of “ Orders ’—Up to the beginning of the loth century 
we do not meet in the West such a thing as an “ order ” — an 
organized corporate body (omposed of several houses, diffused 
through various lands with centralized government and objects 
and methods of its own As stated above, bt Pachomms’s 
monastenes formed an order — a curious anticipation of what 
SIX centuries late r was to become the vogue in Western monasti- 
cism The Benedictine houses never coalesced in this manner, 
even when, later on, a system of national congregations was 
introduced, they were but loose federations of autonomous 
abbeys, so that to this day, though the convenient expression 
“ Benedu tine order ” is frequently used, the Benedictines do 
not form an order in the proper sense of the word But with 
the loth century we reach the period of orders, and it is on this 
line that all subsequent developments in Western monasticism 
have run 

The first order was that of Cluny, founded in qio m rule and 
manner of life it continued purely Benedictine, and it wielded 
extraordinary power and religious influence up to the middle of 
the 1 2th ( entury (See Cluny ) 

The chief offshoot from the Benedictine institute were the 
Cistercians (c 100), their ground idea was a return to the letter 
of St Benedict’s rule, and a reproduction, as close as could be, 
of the exterior conditions of life as they existed in St Benedict s 
own monastery , c onsequently field work held a promincnv plai e 
in the Cistercian ideal This ideal it has not been {possible 
permanently to maintain m the great body of the order, but only 
in limited cm les, as Trappists {qv) But for a century (1125- 
1225) Citeaux supplanted Cluny as the spiritual centre of western 
Europe The Cistercians were an organized, centralized order 
in the full sense of the word (See Cistercians ) 

Towards the end of the loth century and during the nth a 
strong tendency set in to revert to the eremitical life, probably 
owing to the example of the Greek monks, who at this time 
entered Sicily and south Italy in great numbers Ihis tendency 
produced the orders of the Camalduhans or Camaldolese 
{c 975) in Italy, and m France the Grandmontines (1076) and 
Carthusians (1084), all leading practically eremitical lives, 
and assembling ordinarily only for the church services 'Ihe 
Vallombrosians (1038) near Florence maintained a cenobitical 
life, but eliminated every element of Benedictine life that was not 
devoted to pure contemplation At Fontevrault (founded in 
1095) the special feature was the system of double monasteries ” 
I e neighbouring, but rigorously separated, monasteries of men 
and of women — the government being in the hands of the 
abbesses 

In all these lesser orders may be discerned the tendency of 
a return to the elements of Eastern monasticism discarded by 
St Benedict — ^to the eremitical life, to the purely contemplative 
life with little or no factor of work , to the undertaking of rigorous 
bodily austerities and penances — it was at this time that the 
practice of self-inflicted scourgings as a penitential exercise was 


introduced All this was a reaction from St Benedict’s recon- 
struction of the monastic life — a reaction which in the matter of 
aubtenties and individualistic pietv has made itself increasingly 
felt in the later manifestations of the monastic ideal in the West 

1 1 I^ew Kinds of Religious Orders — Up to this point we have 
met only with monasticism proper, and if the term were taken 
strictly, the remainder of this article would be concerned only 
with the later history of the institutes already spoken of, for 
neither canons regular, friars, nor regular clerks, are m the strict 
sense monks But it is usual, and it will be convenient here, t6 
use the term monasticism in a broader sense, as equivalent to 
the technical ‘‘religious life,” and as embracing the various 
forms that have come into being so prohfically in the Latin 
Church at all periods since the middle of the i ith century 

Ihe first of these new forms was that of the canons regular 
or Augustmian canons {qv) who about the year 1060 arose out 
of tlic older scmi-monastic canonical mstitute, and lived ac- 
cording to the su-( ailed “ Rule of St Augustine ’ Ihc essential 
difference between monks and regular canons may be explained 
as follows monks, whether heimits or ccnobites, are men who 
live a certain kind of life for its own sake, for the purpose of 
leading a Christian life according to the Gospel’s counsel and thus 
serving God and saving their own souls, external works, either 
temporal or spiritual, arc acddcntal, cleric ature or ordination 
is an addition, an accession, and no part of their object, and, as a 
matter of fact, till well on m the middle ages it was not usual 
for monks to be priests, in a word, the life they lead is their 
object, and they eJo not adopt it in order the better to compass 
some other end But canons regular wcie m virtue of their 
origin tssentiall) clerics, and their (omrnon life, monastery, 
nilc, and the rest, were something additional grafted on to their 
proper clciical state The difference manifested itself in one 
external point Augustmian canons frequently and freely 
themselves served the parish churches in the patronage of their 
houses, Bcnedic tine monks did so, speaking broadly, hardly at 
all, ancl tlicir doing so was forbidden by law, both ecclesiastical 
and civil In other respects the life of canons legular in their 
monasteries, and the cxterrul policy and c>rganization among 
their houses, differed little from whit prevaileci among the Black 
Benedictines, their superiors were usually provosts or priors, 
but sometimes abbots As contrasted with the friars they are 
counted among the monastic orders Alongside of the local 
federations or congregations of houses of Augustmian canons 
wen formed the Fremonstratcnsian order (1120) {qv)y and the 
English ‘‘ double order ” of St Gilbert of vSempringham (1148) 
{qv) both orders, m the full sense of the word, composed of 
Augustmian canons 

Two special kinds of ordeis arose out of the religious wars 
waged by Christendom against the Mahommedans m the Holy 
Land and in Spam (i) the Military orders the Knights 
Hospitallers of St John and the Knights Templars, both at the 
beginning of the 12th century, and the Teutonic Knights at its 
close, (2) the orders of Ransom, whose obiect was to free 
Christian prisoners and slaves from captivity under the 
Mahommedans, the members being bound by vow even to offer 
themselves in exchange, such orders were the Trinitarians (^ ) 
founded in 1198, anci the order of Our I^dy of Ransom (de 
Mercede), founded by St Peter Nolasco m 1223, both were 
under the Augustmian rule 

At the beginning of the 13th century arose the series of great 
Mendicant orders I heir nature and work and the needs that 
called them into being are explained in the article Mendicant 
Movement, and m the separate artic les on Sr Franqs of Assisi 
and Franciscans (1210), St Dominic and Dominicans (1215), 
Carmelites (1245), Augustinian Hermits (1256) — these were 
the four great orders of Mendicant friars— to them were added, 
in 1487, the Servites {qv) founded in 1233 

It will be in plac^ here to explain the difference between friars, 
monks, and canons regular The distinction between the two 
last has already been brought out, but they agree m this that the 
individual monk and canon alike belongs to his house of 
profession and not to any greater or wider corporation They 
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are bound by place and the unit is the individual community 
Thus among monks and canons regular each monastery has its 
own fixed community, which is in a real sense a family , and the 
monk or canon, no m«itter where he may be, looks on his monas- 
tery as his “ home,’' like the ancestral home of a great family 
With the friars this is all changed the friar does not belong to 
any particular house, but to the province or order, so that there 
IS no reason, beyond the command of his superiors, why he should 
be living m one house rather than another In the monk 
attachment to his own one monistery is a virtue, in the friar 
detac hment is the ideal 1 he monk, or the c anon, normally exer- 
cises his influence on the world in and through his community, 
not as an individual but as a member of a corporate liody 
The friar’s sphere of work is normally outside his convent, and 
he works and influences directly and as an individual Lastly, 
in regard to the object aimed at there was an important differ- 
ence, for the professed object of the friars was to be clerical 
helpers of the parochial clergy in meeting the specifically religious 
needs of the time Already, in St Francis’s lifetime, his friars 
had grown into an order dedicated to spiritual ministratiems 
among the poor, the sick, the ignorant, the outcasts of the great 
cities, while by the very conception of their institute the Domini- 
cans were dedicated to the special work of preaching, especially 
to heretics and heathens Here, too, should be mentioned St 
Francis’s other great creation, the lertiaries {qv)^ or devout 
men and women living in the world, who while continuing their 
family life and their ordinary avocations, followed a certain rule 
of life, giving themselves up to more than ordinary prayer and 
the pursuit of good works, and abstaining from amusements of a 
worldly kind 

12 The Religious Orders in the Later Middle Ages —The 13th 
century was the heyday of monasticism in the West, the 
Mendicant orders were in their first fervour and enthusiasm, the 
great abbeys of Benedictines, Cistercians and Augustinian canons 
reflec ted the results of the religious reform and revival associ ited 
with Hildebrand’s name, and maintained themselves at a high 
and dignified level in things religious and secular, and under the 
Benedictine rule were formed the new congregations or orders 
of Silvestrmcs (1231), Celestines (e 1260) and Ohvetans (1319), 
which are described under their several headings But towards 
the end of the century a period of decline set in, which ran its 
course in increasing volume throughout the 14th century A 
great wave of secularly rolled over the Church, engulfing the 
religious orders with the rest, love waxed cold fervour lan- 
guished, learning declined, disc iphne was relaxed, bitter rivalries 
broke out, especially between Franciscans and Dominicans 
The great schism was reflected m the Mendicant orders which 
were divided into two obediences, to the destruction of discipline 
The great wealth of the old monastic orders exposed them, 
especially in Prance and Italy, to the vicious system of commen- 
dation, whereby a bishop, an e( clesiastu , or even a layman was 
appointed “ commendatory abbot ” of a monastery, merely for 
the purpose of drawing the revenues (see Abbot), the monas- 
teries were often deprived even of necessary maintenance, the 
communities dwindled, and regular observance became impos- 
sible There is reason to believe that in England a relatively 
good level was maintained throughout, thanks in great measure 
to the fact that the kings resolutely refused to allow the 
introduction of commendation — Wolsey was the first and last 
commendatory abbot in England In the German lands, the 
lowest level was touched, and the wntings of the Augustinian 
canon Johann Busch, and of the Benedictine abbot Trithemius 
reveal a state of things m the first half of the 15th century 
that urgently c ailed for reform The first move in this direc tion 
was made in the Netherlands and north Germany under the 
influence of Gerhard Groot (q v ), and issued in the formation 
of the Windesheim congregation of Augustinian canons and 
the secular congregation of Brothers of Common Life {q v ) 
founded c 1384, both of which became centres of religious 
revival During the first half of the 15th century numerous 
and effective efforts at reform were initiated in all the 
orders without exception, and m every part of Europe 1 hese 


movements, promoted by the Councils of Constance and Basel, 
partook of the spirit of the time and were characterized by 
an extreme austerity of life and a certain hardness of 
spirit, and a sort of police regulation easily understandable 
at a time of reaction from grave abuses At this time arose 
the Hieronymites {qv) founded in 1375, under the Augustinian 
rule, the Observants (1415) among the Franciscans {qv), and 
the Minims (founded c 14^ by St Prancis of Paola, qv), whose 
programme was to outdo the Minors or P'ranciscans These 
various reform movements among the orders were widely but 
not universally successful , and so the Reformation found reli- 
gious houses in an unsatisfactory state in sufficient numbers to 
afford the reformers one of their chief handles against the old 
religion 1 he Reformation and the religious wars that followed 
in Its wake destroyed the monasteries and religious orders of 
all kinds in northern Europe and crippled them in central 
Furope 

13 The Modern Orders —During the Reformation period 
there sprang up, to meet the needs of the time, a new kind of 
religious order, called Regular Clerks These are religious 
orders in the full sense of the word, as the members take the 
solemn religious vows Regular clerks are by their institute 
c leric s and priests, and they are devoted to some particular work 
or works as their own spec lal object — as education, the preaching 
of missions and retreats, or the going on missions to the heathen 
Thev cairy still further the tendencies that differentiate the friars 
from the monks, and in particular, m order to be more free in 
devoting themselves to their spec lal works, the orders of regular 
clerks have commonly given up the choral celebration of the 
canonical office, which had been maintained bv the friars 

Of regular clerks by far the most important are the Jesuits 
{qv), founded in 1540, there are also the Theatmes (founded 
1324 by St Cajetan and Caraffa, afterwards Paul IV), the 
Barnabites (founded 1530, by St Antonio Zaccaria) and others 
(see Max Heimbuchtr, Orden u Kongregationen (1897), If > 

108-114) Strictly speaking the “religious congregations” 
should be distinguished from the orders of regular clerks, the 
difference being that in the former the vows, though taken for 
life, are only “ simple vows” and more easily dispensable by 
authont) , but the character and work of the two institutes is 
very similar The chief of these congregations arc the Passion- 
ists (founded bv St John of the Cross, 1725) and the 
Redemptorists (founded by St Alfonsus Liguc^ri, 1749), both 
dedicated to giving missions and retreats The Christian 
Brothers, devoted to primary education, founded by St Jean 
Baptiste de la Salle in 1679, are not in orders (Heimbucher, 
op cit ^ 115-118) 

Besides the religious congregations there are u number of 
“ secular congregations,” composed of secular priests living 
together under temporary vows and free to lea\e at will, the 
following deserve mention Oblates of St Charles (founded by 
St Charles Borromeo, 1578), Oratorians (founded by St Philip 
Neri, c 1570), the PTcnch Oratory (founded by Cardinal Berulle, 
1613), a similar but distinct institution, which produced a 
number of scholars of the highest distinction — Thomassin, 
Morin, Marlebranche, Richard Simon, Jucnm, Lebrun, Masillcm, 
and others, Lazansts (founded by St Vincent de Paul, 1624) 
Sulpicians (founded by M Olier, 1642), and a vast number of 
others, including several for the mission to the heathen (see 
Heimbucher op at ^ 124-140) 

During the period under review, from the Reformation to 
the French Revolution, the old orders went on alongside of the 
new, and many notable revivals and congregations arose among 
them the most noteworthy were the Capuclnns {qv) among the 
hranuscans(i528), the Discalced Carmelites (^ ) of St Teresa 
and St John of the Cross (1562), the Trappists {qv) among the 
Cistercians (1663), a^d, most famous of all, the Maurists (^ti ) 
among the Benedictines of France (1621) 

14 The Religious Orders in Recent Times — At the end of the 
i8th century and the opening of the 19th the religious orders 
received a succession of blows m those countries in which thev 
had survived the Reformation from which they have onlv 
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m the present generation recovered The Jesuits were suppressed 
by Pope Clement XIV in 1773, and restored by Pius VII in 1814 
As the result of the ecclesiastical policy of the emperor Joseph II 
nearly all religious houses of all kinds were suppressed through- 
out the Austrian dominions (1780) The French Revolution 
swept them out of France and caused the secularization of the 
great majority in central Europe and Italy In Portugal and 
Spain they were dissolved in 1834-1835, in Italy in 1866, in the 
Prussian dominions in 1871 The last half of the 19th lentury, 
and more especially the last quarter, witnessed a remarkable 
revival of vitality and growth in moat of the older orders in 
nearly every country of western Europe, and besides, an extra- 
ordinary number of new congregations, devoted to works of 
every sort, were founded in the 19th century Htimbucher 
{op city ^ 1 18, 134-140) numbers no fewer than seventy of 
these new congregations of men In the new countries, especi- 
ally m the United States and Australia, but also in South Africa, 
orders and congregations of all kinds are most thriving Ihe 
chief set-back has come again in Fram e, where, by the Associa- 
tion Laws of 1903, the religious orders have nearly all been 
suppressed and expelled and their property confisc ated 

15 The Nuns — In the foregoing sketch nothing has been said 
concerning the nuns, and yet in all ages women, hardly less than 
men, have played their part m monastic ism In the earliest 
Christian times the veiled virgins harmed a grade or order apart, 
more formally separated from the community than were the male 
asc etics I lierc is reason for believing that there were organized 
convents for women before there were any for men, for when 
St Anthony left the world in 270 to embrace the tscetic life, 
the Vita says he placed hi^ sister in a nunnery (irapdevtov) 
We learn from Palladius that by the end of the 4th century 
nunneries were numerous all over Egypt, and they existed also 
m Palestine, in Italy and in Africa — in fact throughout the 
Christian world It is a curious coincidence that the sister of 
each of the three great ccnobitical founders, Pachomius, Basil 
and Benedict, was a nun and ruled a community of nuns ac- 
( ording to an adaptation of her brother’s rule for monks In the 
W est the Benedictine nuns played a great part in the Christian 
settlement of north-wcsti rn Europe As the various monastic 
and mendicant orders arose, a female branch was in most cases 
formed alongside of the ordei , and so we find c anonesscs, and 
hcrmitesses, and Dominu anesscs, and Franc iscan nuns [c^r ( lares 
{qv)\ — requisite information will be found in the respective 
articles Then there were the “ double orders ” of Sempringham 
(see Si Giibert) and Fontcvrault, in which the nuns were the 
predominant, or even the dominant, element Of the modern 
orders of men only a few include nuns But on the other there 
are a vast number of purely female orders and congregations 
The great majority of these modern ( ongregations of women 
follow the Augustinian rule, supplementcci by special constitu- 
tions or by-laws, such are the Brigittines, the Ursulines and the 
Visitation nuns others follow the rule of the third order of the 
Franciscans or other Mendicants (see Terharies) In early 
times nuns could go out of their enclosure on 0(casion, but in 
the later middle ages, up to the Counc il of Trent, the tendency 
was to keep them more and more strictly confined within their 
convent precincts In 1609 an English lady, Mary Ward, 
founded at Munich the “ Institute of Mary, ’ the nuns of which 
were not bound to enclosure This new departure, or rather, 
return to old ideas, encountered vehement opposition anci 
difficulties that nearly wrecked it, but it has survived, and has 
been the pioneer in the extraordinary development of institutes 
of women devoted to external good works of every kind St 
Vincent of Paul soon followed, m 1633 he established the Sisters 
of Chanty, bound only by yearly vows, and wholly given up to 
works of charity — chiefly nursing in hospitals and in the homes 
of the poor, ancl primary education m poor schools 
As women are debarred from exercising the spiritual functions 
of the ministry, it follows that nuns have to devote themselves 
either to a more purely contemplative hfe, or else to a more wholly 
active one, than is usual among the orders of men, who commonly, 
in virtue of their priesthood, have been able to find a mixed form 


of life between the two extremes The nuns belonging to the 
older orders tend to the contemplative idea, and they still find 
recruits in sufficient numbers, in spite of the modern rush to the 
active congregations Ihese latter exist in wondrous number 
and variety, exercising every imaginable form of good work — 
education, both primary and secondary, the care of hospitaL, 
orphanages, penitentiaries, prisons, of asylums for the blind, 
the deaf and dumb, the insane, of refuges for the aged poor and 
the destitute 

Sec the works of Helyot and Ileimbuchcr referred to below under 
“Literature also Lma Eckcnsitui, Woman under Monasiicn^m 
(1896), and for information on the various orders of women J N 
Muiphy, 1 trra incognita (1873), and F M SlLele Convents of Great 
Britain and Ireland (1902) 

16 Conclusion — hew phenomena arc more striking than the 
ch inge that has come over educated Protestant opinion in its 
estimate of monasticism The older Prdtcstantism uncompro- 
misingly judged the monastic ideal and life to be both iinc hristian 
and unnatural, an absolute perversion deserving nothing but 
condemnation But now the view of the critico-historu al school 
of Protestant thought, of whu h Dr Adolf Harnac k is so represen- 
tative a spokesman, is that the preservation of spiritual religion 
in Catholic Christianity, both Eastern and Western, has been 
mainly, if not wholly, due to monasticism (see Harnac k’s earh 
tractate Das MonchtuiUy translated under the title Monasticism , 
by E E Kclktt, 1901, also the lectures on Cireek and Roman 
Catholicism in Das We%en des Chnstentums, translated by Bailey 
Saunders, 1902, the first-named work is the most suggestive 
general aperfu of the whole subjee t — though written from a 
frankly hostile standpoint it is in large measure a panegyric) 

The views of the new Protestantism conierning monasticism 
are probably no less exc essive than those of the old I he truth 
probably lies somewhere between them It may perhaps be 
agreed that not the least of the services rendered to the Christian 
people at large by monasticism is this Into every life the spirit 
of renunciation must enter, in most li\es there are crises in which 
the path of mere duty can be followed unlv in virtue of a great 
renunc lation , if we are able to make these ordinary and nec essary 
renunc lations, it is m some measure owing to the fact that the 
path has been made easier for us bv those who (like the author 
of the Imitation of Christ) have shown the example, and thereby 
been able to formulate the theory, of renunciation in a supreme 
degree 

Literature — The literature on monasticism is immense 1 he chief 
lepertory for information on tlie historical side is Jlclyot's Hi^toire 
des ordres nligieux (8 vols 171^, 2nd cd 1 792 , diiL^csted in dictionary 
form by Mignc 18O0) This information his been condensed and 
brought up to ilate by Max Heimbuchcr Orden und Kongregatwnen 
(2 vols 1890 1897, a 2nd cd m ^ vols 1907) — this most useful 
handbook is ecpnpped throughout with an excellent and well chosen 
bibliography Otto Zockler s Ashese und Monchtum (1897) also 
covers the whole ground and is written more from the point of view 
of theory The inner spnit and working of the older monasticism is 
well portrayed in T A Gasquet s Cngltsh Mona^^tic Life (1904), 
more popular accounts are given in H T Feasy^s Monasticism (1898) 
and r M Steele's Monasteries and Religious Houses of Great Britain 
and 1 1 eland (1903) The rules of the various orders are collected 
in Brockie's edition of Holsten s Codex regularum {(> vols 1 759) I he 
'iTiicle Mdnehtum in Herzog Hduclx Realenc'^ Uopadie cd ) and in 
Wetzer und Wclte Kirchenlexicon (2nd ed ) go over the same general 
ground as the present article in the earlier portion entering into 
greater detail as to facts but in the later dealing much more sum 
nwilv The relevant separate articles m these two great diction 
ctries Protestant and Catholic respectively will supply adequate 
information and ample references on most points The Catholic 
Dictionary contains useful articles on most of the subjects here 
touched on, and an extensive Catholic Encyclopaedia is in course of 
preparation at the Catholic University of Washington The habits 
and dress of the various orders may be setn m Helyot’s Histoirc 
which abounds in plates coloured, in the ed of 1792 There are 
plates representing memliersof the chief orders in Dugdale's ATonas 
iicon and in the books of Gasquet and Steele mentioned above, 
also (coloured) in Tuker and Mallcson, Handbook to Christian Rome, 
pt in (1900) (E C B ) 

MONASTIR, or Bitolia, the second city of Macedonia, and 
the capital of the vilayet of Monastir in European Turkey, on 
the Salomca-Monastir railway, 400 m W of Constant nople 
Pop (1905), about 60,000 Monastir is situated at an altitude 
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of 2019 ft on the ver«; int of the richly wooded mountains 

which culminate in the Peristen (8300 ft ) and sever Lake 
Prespa from the valley of the Kara-Su or Tzema A tributary 
of this nver, the Dragor or Drahor, traverses Monastir through a 
rocky channel which is rarely filled except after a thaw or heavy 
lain The city possesses many mosques, churches and schools, 
baths and a military hospital It is the seat of numerous con- 
sulates, an American Protestant mission, and a Lazanst mission 
The annual v ilue of its trade is abciut £400,000 Gram, flour, 
cloth, hides and bones are exported, and a large amount of gold 
and silver ornaments is manufactured, though this industry 
tends to decline 

The military advantages of its position at the meeting-place 
of roads from Salonica, Durazzo, U&kub, and AdnanopJe led 
the Turks, about 1820, to make Monastir the headquarters of 
an army corps Since then the general and commercial impor- 
tance of the city has greatly increabed, and in 1898 it was made 
the see of a Bulgarian bishop The ancient diocese of its Greek 
archbishop is known as Pelagonia, from the old name of the 
Kara-Su Plain Monastir itself has been identified \Mth the 
ancient Heraclca Lyncestis on the Vi«i Egnatia, its modem name 
IS derived from the monastery of Bukova (“ the beeches near 
the southern outskirts of the city 

MONAZITE) a mineral consisting of anhydrous phosphate of 
the cerium metals (Ce,La,Di)P04, together with small and vari- 
able amounts of thorium (ThOg, i~io %) and yttrium It is 
of considerable commercid importance as a source of thoria 
for the manufacture of the Welsbach and other mantles for 
incandescent gas-lighting the cerium is used to a limited extent 
in pharmacy 


The following analyses are of monazite from (I ) Burke county, 
North Carolina. (II ) Arendal, Norway, (III ) Jtmmavillc, Gough 
county, New South Wales 


Phosphorus pentoxide (PaOg) 
Ceiium oxide (CcjOg) « 
Lanthanum oxide (LagOJ 1 
Didymium oxide (1)1203)" / 
Yttrium oxide ("VtaO^) 
Thorium oxide ( 1 hOj 
Silica (SiO.) 

Alumina (ALO,) 

Iron oxide (tegOj) 

I line (CaO) 

Water (H3O) 


Specific gravity 


I 

TI 

III 

29 28 

27 55 

2509 

31 3 » 

29 20 

^6 O4 

30 88 

20 26 

30 21 

— 

3 

— 

6 49 

9 57 

X 23 

I 40 

I 80 

3 21 


— 

3 U 

— 

X X 3 

— 

— . 

0 O9 

— 

0 20 

0 52 

— 

99 <">3 

100 60 

99 49 

3 10 

5 X 5 

5601 


Tliona and silica being often present in the molecular ratio i r • 
has been suggested that they exist as thorite (fliSiOJ as a mechanical 
impurity in the monazite 


Crystals of monazite belong to the monocJmic system, and are 
usually flattened parallel to the ortho pinacoid (a m the figure) 
The large (up to 5 inw m length) reddish- 
brown, dull and opaque crystals from 
Norway and the Urals are simple m form, 
whilst the small, translucent, honey-yellow 
crystals from the Alps are bounded by 
numerous bright faces Crystals of the 
latter habit were described in 1823 from 
Dauphin6 under the name tumente, and 
owing to their rarity were not until many 
years afterwards andysed chemically and proved to be iden- 
tical with monazite Monazite from the Urals was desenbed 
by A Breithaupt ift 1820, and named by him from Gr fiovd^€iv, 
to be solitary, because of the rarity of die singly occurring 
crystals The hardness is 5}, and the specific gravity s 1-5 2 
Light which has traversed a crystal or grain of monazite 
exhibits a characteristic absorption spec trum, and this affords a 
ready means of d^tec ting the mineral 

^ As minute idiomorphic crystals monazite is of wide distribu- 
tion m gyanites and gneisses, being presi nt in very small amounts 
as an accessory constituent of these rocks By powdering the 
rock and washing awav the lighter miner ds m a stream of water 
the heavy minerals (zircon, anatase, rutile, magnetite, garnet. 



monazite, xenotime, &c ) may be collected This separation has 
been effected naturally by the weathering and disintegration of 
the rocks and the accumulation of the heavier minerals in the 
beds of streams Under these conditions monazite has been 
found as rounded water-worn grams m the alluvial gold-w<ai»hings 
of the Urals, Finland Siberia, the United States, Brazil, Colum- 
bia, New South Wales, &c , and m tin-gravels in Swaziland, 
South Afnca Larger crystals of monazite are found embedded 
in pegmatite veins in the Ilmen Mountains (southern Urals), at 
Arendal and other places in southern Norway, where it is col- 
lected m the feldspar qimmes to the extent of about one ton per 
annum, and m the mica mines at Villeneuve in Quebec, where 
masses of monazite weighing 20 lb have been found The small 
crystals of the “ turnente ” habit occur implanted, often with 
anatase and rutile, on the crystallized quartz and albite, which 
line crevices m the crystalline schists of the French, Swiss and 
Tirolese Alps, similar crystals With the same associations occur 
very exceptionally m the clay-slate at Tintagel in Cornwall 
Microscopic crystals of monazite (cryptolite, from KpvTrrd^, 
concealed) have been observed embedded in the crystallized 
apatite of Arendal m Norway 

The deposits worked commercially are the monazite-bearing 
sands of North Carolina and Brazil and to a smaller extent those 
of South Carolina In North Carolina it occurs over a wide area 
m the streams rising in the South Mountains, an eastern outlier 
of the Blue Ridge I he rocks of the district arc granitic biotitc- 
gneiss and hornblende-gneiss, and are intersected by veins of auri- 
ferous quartz the percentage of monazite in the river gravels 
vanes from very small amounts up to i or 2 % The heavy mincials 
contained m the gravels arc colUcttd in the same manner as m 
washing for gold (winch is often dso present) magnetite is separated 
with a magnet, but otlicr minerals, such as zircon rutile garnet, 
corundum &c , cannot be separated by mechanical means The 
product IS a fine -grained yellowish sand containing (>5-85 % of 
monazite and 3-9 of thona In Brazil it occurs in nver giavels 
and also m the sand on the sea beichcs an extensive, accumulation 
of very rich monizite sand occius on the seashore near Alcoba9a 
in Bdhia, ind this has bc(n shipped as ballast m the natural state 

See H B C Nitze, Mon iziie * {i6th Annual Report of the United 
States Geological Survey {iSgs)) , pp bby-bg^) (L J b ) 

MONBODDO, JAMES BURNETT, I ord (1714-1799), Scottish 
judge and anthropologist, was born in 1714 at Monboddo m 
Kincardineshire He studied at Aberdeen, and, after passing 
his law examinations in Edinburgh, he quickly took a leading 
position at the Scottish bar, being made a Lord of Session in 
1767 with the title of Lord Monboddo Many of his eccen- 
tricities, both of conduct and opinion, appear less remarkable to 
us thin they did to his contemporaries, moreover, he seems to 
have heightened the impression of them by his humorous sallies 
m their defence He may have had other reasons than the 
practice of the ancients for dining late and performing his 
journeys on horseback instead of m a carnage He is remembered 
more particularly for his writings on human origins In his 
Anttent Metaphysics (1779-1799), Monboddo conceived man as 
gradually elevating himself from an animal condition, in which 
his mind is immersed in matter, to a state in which mind acts 
independently of bodv In his equally Voluminous work, The 
Origin and Progress of Language (1773), he brought man under 
the same species as the orang-outang He traced the gradual 
elevation of man to the social state, which he conceived as a 
natural process determined by the necessities of human life 
He looked on language (which is not natural ** to man in the 
sense of being necessary to his self-preservation) as a consequence 
of his social state His views about the origin of society and 
language and the faculties by Which man is distinguished from 
the brutes have many curious pqmts of contact with Darwinism 
and Neokantianism His idea of studying man as 6ne of the 
animals, and of collecting facts about savage tribes to throw 
light on the problems of civilization, bring him into contact with 
the one, ancl his intimate knowledge of Greek philosophy with 
the other In both respects Monboddo was far in advance of 
his neighbours His studied abstinence from fine writing — from 

“ the rhetorical and poetital style fashionable among writers of 
the present day^* — on such subjects as he handled confirmed 
the idea of his contemporaries that he was only an eccentric 
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concocter of supremely absurd paradoxes He died on the a6th 
of May 1799 

Boswell's Life of Johnson gives an account of the lexicographer's 
visit to Burnett at Monbodclo, and is full of references to the natural 
contemporary view of a man who thought that the human race 
could be descended from monkeys 

MONCEY, BON ADRIEN JEANNOT DE, Duke of Conegliano 
( 1754“! 842), marshal of France, was the son of a lawyer of 
Besan9on, where he was horn on the 31st of July 1754 In his 
boyhood he twice enlisted m the French army, but his father 
procured his discharge on both occasions His desire was at last 
gratified in 1778, when he received a commission He was a 
captam when, in 1791, he embraced the principles of the French 
Revolution Moncey won great distinction in the campaigns 
of 1793 and 1794 on the Spanish frontier (see French Revolu- 
tionary Wars), rising from the command of a battalion to the 
command in chief of the Army of the Western Pyr^hces m a 
few months, and his successful operations were largely instru- 
mental m compelling the Spanish government to make peace 
After this he was employed in the highest commands until 1799, 
when the government, suspecting him of Royalist views, dis- 
missed him But the coup d'etat of 18 Brumaire brought him 
back to the active list, and in Napoleon’s Italian campaign of 
1800 he led a corps from Switzerland into Ital>, surmounting 
all the difficulties of bringing horses and guns over the then 
formidable pass of St Gothard In 1801 Napoleon made him 
inspector-pcneral of gendarmerie, and on the assumption of the 
impel lal title ( rcated him a marshal of trance In 180:5 Moncey 
received the grand cordon of the legion of honour, and m 1808 
the title of duke of fonegluino In the latter year, the first of 
the Peninsular War, Aloncev was sent to Spam in command of 
an army corps He signalized himself by his victorious advance 
on Valencia, the effect of which was, however, destroyed by 
the disaster to Dupont at Baylen, and took a leading part m 
the emperor’s campaign on the Ebro and in the second siege of 
Saiagossa m 1809 He refused to seivc in the invasion of 
Russia, and therefore had no shxre in the campaign of the 
grande armte in 1812 and 1813 When, however, Frince was 
invaded (1814) Marshal Moncey reappeared m the field and 
fought the last battle for Pans on the heights of Montmaitre 
ancl at the barrier of Clichv lie remained ncutril during the 
Hundred Days, feeling himself bound to Louis XVlIl by his 
engagements as a peer of trance but after Waterloo he was 
punished for refusing to tike part m the court martial on Ney 
bv imprisonment and the loss of his marshalate He was 
reinstated in t8i6, and re-entered the chamber of peers thice 
years later His last active service was as comm indcr of an 
army corps in the short war with Spain, 1823 In 1833 he 
became governor of the Invalides He died on the 20th of 
April 1842 

MONCHIQUE, a town of southern Portugal, in the district 
of Faro (formerly the proMnee of Algarve), 13 m S of Saboia 
station on the Lisbon-Faro railway, and 12 m N of Villa Nova 
on the AtUntic Pop (1900), 7345 Monchique is one of the 
principal Portuguese health resorts, finely situated among the 
wooded heights of the Serra de Monchique, which rise on the 
west to 2963 ft There are hot sulphur springs, with baths 
and a sanatorium 4 m south Wheat, millet, rye, beans, oranges, 
wine, olive oil and chestnuts are the chief products, and there is 
a woollen factory 

MONCTON, a city and port of entry in Westmoreland county. 
New Brunswick, Canada, 89 m by rail N E of St John, at the 
head of navigation on the Petite odiac river, the seat of the 
workshops and general offices of the Inter-C olonial railway and 
the eastern terminus of the new Grand Trunk Pac ific railway 
Pop (1901), 9026 It has large stove factories, engine and boiler 
works, and is a flourishing manufacturing town The workshops 
of the railway and great part of the town were swept away by 
fire m February 1906, but have been rebuilt on a larger and 
more modern scale 

MOND, LUDWIG (1839-1909), British chemist, was born at 
Cassel m‘ Germany on the 7th of March 1839 After studying 


at Marburg under Hermann Kolbe and at Heidelberg under 
Robert Bunsen, he came to England in 1862 and obtained a 
position in a chemical works at Widnes, where he elaborated the 
practical application of a method he had devised for recovering 
the sulphur lost as calcium sulphide m the black ash waste 
of the Leblanc alkali process He became a naturalized 
British subject in 1867 In 1873 he entered into partnerslup 
with Sir John Tomlinson Brunner (b 1842- ), whom he had 

met when he was at Widnes, and thus founded the great chemical 
manufacturing firm of Brunner, Mond ^ Co They began to 
make alkali by the ammonia-soda process, under licence from 
the Belgian chemist, Ernest bolvay, but at first the veftturv, 
threatened to prove a failure Gradually, however, the tech- 
nical difticulties were overcome and success assured, largely as a 
result of improved methods worked out by Mond for the recovery 
of the ammonia About 1879 he began experiments m the 
economical utilization of fuel, and hiS efforts led him to the 
system of making producer gas, known by his name (see Gas 
II hor hud and Power) Later, while attempting to utilize the 
gas for the production of electricity b^ means of a Grove gas 
battery, he noticed that the carbon monoxide contained in it 
combined with nickel The resulting compound, mekel car- 
bonyl, which was described to the Chemical Society in 1890, is 
both formed and decomposed withm a very moderate range ot 
temperature, and on this fact he based a successful process for 
the extraction of nickel from its ores A liberal contributor to 
the purposes of scientific research, Mond founded in 1896 the 
Davy-Faraday Research Laboratory m connexion with the 
Royal Institution On lus death, which occurred m London on 
the nth of December 1909, he bequt ithed a large part of his 
collection of pictures to the nation 

MONDAY (m 0 E Monandaegf the moon’s d ly, a transla- 
tion of the Late Lat Lunae dies, from whuh the French lundi 
IS taken), the second day of the week (sec Calendar) The 
day has been humorously canonized as St Monday, the festival 
of cobblers, who seldom work on Mondays, and were supposed 
not to know exactly on which day St Crispin’s (their patron 
saint) festival fell, save that it should be a Monday, and thus 
celebrated each Monday in the year as a holiday so as to be 
ceitam to honour the day In some parts of Yorkshire any 
holiday is called Cobbler/ Monday Collop Monday, in the 
north of England, is the Monday before Shrove Tuesday, so 
called in allusion to the dish of fried eggs and bacon, and slices 
of salted, dried meat, uilled collops, taken on that day prepara- 
tory to the Lenten fast Plough Monday in Pm gland is the 
Monday after twelfth Day, the first Monday after Epiphany, 
in allusion to the fact that m medieval tunes the ploughmen 
had their fete-day and went around the villages begging plough- 
money Ihe lord mayor of London holds a Grand Court of 
Wardmote at the Guildhall on Plough Monday of each year, to 
receive returns from the wards of the election of common 
councilmen and to hear petitions against such returns 

MONDONEDO, a city of northern Spain, m the province of 
Lugo, 27 m N N E of the city of Lugo, on the river Masma 
Pop (icyoo), 10,590 Moncloncdo occupies a sheltered valley 
among the northern outliers of the Cantabiian Mountains Tlie 
prim ipal buildings are the cathedral, a Corinthian structure of 
the 17th century, an ex-convent of Franciscan friars of Alcantara, 
which IS used for a theatre and a public si hool, and the civil 
hospital Ihe industries include lace-making, hnen-weaving, 
and leather manufacture. 

According to local tradition, the bishopric of Dumium, near 
Braga, was transferred to ban Martin de Mondonedo (10 m 
from Mondonedo) in the 8th century, it was brought to 
Mondonedo itself in the beginmng of the 12th century After 
having been for nearly a century and a half in the hands of the 
Moors, Mondonedo was recaptured by Ordono I in 858, ^d the 
Cliristian possession was made permanent by Alphonso III in 
870 It was taken by surprise by the Prencfi m 1809 

MONDOVi, a town and episcopal see of the province of Cuneo, 
Piedmont, Italy, 17 m by rail E of Cuneo Pop (1901), 
5379 (town), 18,982 (commune). The lower town is 1283 ft. 
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above <;ea-lcvel, the upper 1834 ft There is a school of the 
industrial arts and handicrafts, and majolica, paper, and silk 
cocoons are produced The upper town contains the hex- 
agonal piazza, a citadel erected m 1573 by Emanuel Philibert, 
the cathedral of S Donatus, a spacious episcopal palace, and 
higher up is a tower, the Belvedere, with a fine view At the 
foot of the hill along the banks of the Ellero (a tributary of the 
Po) he the industrial and commercial suburbs of Breo, Borgatto, 
Plan della Valle and Carassone, with their potteries, tanneries, 
paper-mills, marble-works, &c The mansion of Count San 
Quintino in Pian della Valle was the seat of the printing-press 
which from 1472 issued books with the imprint Mons Regalis 

Mondovi — Mons Vici, Mons Rcgalis, Monteregale — did not take 
Its rise till about ad 1000 The bishopric dates from 1388 
About 2 m to the east is the sanctuary of Vico, a church 
designed by Ascanio Vittozzi in 1596 and crowned by a famous 
dome (1730-1748), which has been declared a national monu- 
ment In the square before it is a monument (1891) to 
Charles Emmanuel I of Savoy 

See L Mclano Rossi, The Sanctuarto of the Madonna di Vtco 
(London, 1907) » 

MONET, CLAUDE (1840- ), French painter, was born in 

Pans on the 14th of November 1840 His youth was passed 
at Havre, where his father had settled in 1845 Until was 
fifteen years old he led a somewhat irregular life, learning little 
at school, and spending all his time in decorating his books with 
drawings and caricatures which gave him notoriety in Havre 
At the same time he became acquainted with Boudin, a clever 
sea-painter, under whose guidance he learned to love and to 
understand nature At the age of twenty he became a soldier, 
and spent two years of his military time with the regiment of 
the Chasseurs d’Afrique in the desert hailing ill with fever, 
he was sent home, and entered the studio of Glcvre This 
classical painter tried in vam to keep him to conventional art 
and away from truth and nature, and Monet left his studio, 
where he had become acquainted with two other ‘‘ impression- 
istic ” painters — Sisley and Renoir At that time he also knew 
Manet (g v ), and in t86q he joined the group of Cezanne, Degas, 
Diiranty, Sisley, and became a pit in atr painter During the 
war of 1870 he withdrew to England, and on his return was 
introduced by Daubignv to a dealer, M Durand-Rucl, in whose 
galleries almost all his works have been exhibited In 1872 
he exhibited views of Argenteuil, near Fans, m 1874 a series 
entitled ** Cathedrals,’^ showing the cathedral of Rouen under 
different lights He afterwards painted \ lews of Vetheuil (i87e;, 
see Plate), Pourville and cliffs of Etretat (1881) of Bordighera 
(1886), of the C reuse (1889), Le Meules (1891), and some further 
views of cathedrals (1894) In December i()00 he exhibited 
some pictures called ** Le Bassin des Nymph6as,” and was 
engaged at the beginning of igoi in painting views of London 
Several of Monet’s paintings, bequeathed by M Caillebotte, are 
m the luxembourg Museum, Pans (See Imprfssionism ) 

MONETARY CONFERENCES (Intfrnational) These 
assemblies were one of the features of the latter half of the 19th 
century, due to the decided tendency towards securing reforms 
by conxerted international action The disorganized state of 
the European airrencies, which became more serious in conse- 
quence of the great expansion in trade and industrv, came into 
notice through the great gold discoveries and their effect on the 
relations between the two prec lous metals Both by its situation 
and its currency system, France was the country that was first 
led to aim at the establishment of a currency union, in which 
French ideas and influences would be predominant A pre- 
liminary step was the formation of the Latin union, whereby 
the currencies of France, Italv, Belgium and Switzerland were — 
m respect to their gold and silver coins — assimilated In 1867 
the Pans Exhibition furnished the occasion for summoning a 
monetary conference to which the principal countries of the world 
^nt remesentatives 1 he guiding spirit of this assembly was 
nt economist, De Parieu, who had originated the I^tin 
Unlijh By his advice a scheme was approved recommending 
the adoption of the single gold standard, the use of the decimal 
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system, and the co-ordmation of the various currencies with the 
French system Difficulties as to the mode of bringing these 
principles into practical operation were discussed, and full 
liberty had to be given to the several nations to carry out the 
proposals in the way that seemed best The result proved that 
the obstacles were insurmountable, e g the British government 
could not obtain the assent of a Royal Commission to the assimi- 
lation of the sovereign to the 25-franc piece, and the course 
of political events soon completely altered the relative position 
of the leading countries, even in their monetary relations 
Germany and the United States reformed their currencies, 
without reference to any international considerations 

The meeting of the next international conference took place 
under very different conditions A great fall m the value of 
Sliver as measured in gold, in progress from 1873, had affected 
the relations of silver-using countries, and disturbed the level of 
prices Indian interests as well as those of American producers 
of silver suffered, while the management of all doublo-standard 
(urrencies became a task of increasing difficulty The govern- 
ment of the United States invited the representatives of the 
leading powers to meet in Pans for the purpose of considering 
(1) the desirability of retaining the unrestricted use of silver for 
coinage, (2) the adoption of international bimetallism (q v ), by the 
acceptanLe of a ratio to be fixed bv agreement Fleven nations 
sent delegates, Germany being the only great power unrepre- 
sented After somewhat protracted discussion and the presen- 
tation of a large number of documents the European states 
accepted the American proposition “that it is necessary to 
maintain m the world the monetary functions of silver ”, but 
declined to bind the discretion of particular states as to the 
methods to be employed They further declared it impossible 
to enter into an agreement for a common ratio The conference 
therefore separated without any result being obtained 

In consequence of the continuing fall in the value of silver, 
which stimulated the bimetallic agitation, a third conference was 
convened by the joint action of France and the United States, it 
also met in Pans, and was more influential than its predecessor, 
since Germiny sent representatives, as did Spam, Portugal, 
Denmark and India The char ac. ten stic of this conference was 
the greater strength of the support given to the bimetallic 
proposal by France and the United States, together with the 
opposition of the delegates of the smaller European countries, 
and the refusal of Germany to promise any co-operation The 
ncvitable consequence of this situation was the adjournment of 
the conference to obtain fresh instructions, which, however, were 
never furnished 

After several abortive attempts the fourth (and last) of the 
conferences of this class was brought together at Brussels in 
I November 1S92 on the initiative of the United States A full 
I representation of the powers attended, but delay arose from the 
absence of definite proposals by the American government 
These, when the> were presented, proved to be only a re iffii ma- 
tion of the bimetallic policy, and showed no advance The 
conference therefore proceeclcd to consider the plans of Levy, 
Baron de Rothschild and Sotbeer for the more extended use 
of silver Such devices, being merely alleviations, failed to 
gam any effective support Appeals to England and Germany 
to grant some concessions likewise failed Thus, like its Pans 
forerunners, the Brussels conference adjourned, but never 
resumed its sittings 

After 1892 the currency problem passed into a new stage, in 
which action was national rather than international The method 
of procedure by conference was for the time abandoned 

The proceedings of the several conferences have been issued by the 
governments taking part in them Those of the United Stales 
are the most convenient for English and Amencan readers ^ce 
also H B Russell International Monetary Conferences (New York, 
1898) (C F B) 

MONEY. I Definition and Functions — The diflicult question 
as to the best definition of money has been complicated by the 
efforts of writers so to define the term as to give support to their 
parUcular theories It is hard to frame a precise acepunt which 
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will hold good of the many objects that have served for monetary 
use From denoting coined metal, money has come to include 
iny thing that performs the money work though there has been 
considerable hesitation m extending the term to those forms of 
credit that ar in modern societies the chief instrument of 
exchange It is therefore best to avoid a formal definition, 
and, instead, to bring out the character of money by describing 
the functions that it performs in the social svstern The most 
important is, clearly, that of facilitating exchange It is not 
necessary to dwell on the great impoitance of this office I he 
slightest consideration of industrial organizition shows th it it is 
based on the division of cmplovments, but the earliest economic 
writers saw plainly that division of employments was only 
possible through the agency of a medium of exchange They 
recognized that the result of me rtasing specialization of labour 
was to establish a state of things in which each individual pro- 
duced little or nothing for the direct satisfai tion of his own wants, 
and had therefore to live by exchanging his product for the 
products of others They saw, further, that this only became 
feasible by the existence of an article that all would be willing 
to accept for their special products, as otherwise the difficulty 
of bringing together persons with reciprocal wants would prove 
an insurmountable obstacle to that development of exchange 
which alone made division of labour poss ble A second function, 
hardly inferior m importance to the one just mentioned, is that 
of affording a ready means for estimating the comparative values 
of different commodities Without some common object as a 
standard of comparison this would be practically impossible 
“ If a tailor hid only coats and wanted to buy bread or a horse , 
it would be very troublesome to ascertain how much bread he 
ought to obtain for a c oat or how many coats he should give for 
a horse ”, indas the number of commodities concerned increased 
the problem would become harder, “for each commodity would 
have to he quoted in terms of every other c ommoclit) ” There 
IS, indeed, a good deal to bt said for the view that the conception 
of genet al exchange value could nevt r have been formed without 
the previous existence of monev, it luis certainly support from 
the evidence of competent obsci*vers respecting the methods of 
exchange followed by savage communities Ihc st lection of 
some particular article as the criterion makes the comparison of 
values easy “ I he chosen commodity liecomes a common 
denonunator, or common meamre of value in terms of which we 
estimate the value of all other goods,” and in this way money, 
which in Its pnmarv function rt nders exch inge possible by acting 
as an intermediate term m each transfer, also makes exchanges 
easier by miking them definite Still another function of money 
comes into being with the progress of society One of the 
most distinc tive features of uhanc ing civiliz ition is the mere is- 
ing tendenc > of people to trust cac h other There is thus a con- 
tinuous increase in relations irising from contrac t, as can be seen 
by examining the development of any legal system Now, a 
contract implies something to be done in the future, and for 
estimating the value of that future act a standard is required, 
and here money which has already acted as a medium of exchange 
and as a measure of value at a given time, performs a third 
function, by iffording an approximate means of estimating the 
present value of the future act, m this respect it may be regarded 
as a standard of z/cz/«^,orassome prefer to say, of deferred payments 
Nor does this exhaust the list of services that money renders 
In the earlier stages of economic life it acts as a Uore of value, 
for m no other way could a large body of wealth be concentrated 
Though this IS fio longer needed by individuals, even at the 
present da/ the great banks find that their rcsen^es must lake 
the form of a monetary store Again, money m its various forms 
has been the great agency for transmitting values from place to 
place Its international function in this respec t still continues 
The balance of debt between countries is ultimately settled by 
the passage of bullion from the debtor to the creditor nation 
But, though money has these powers, it is nevertheless correct 
to say that its essential functions are three m number, t e it 
supplies (il the common medium by which exchanges are made 
possible, (2) the common measure by which the comparative 


values of those exchanges are estimated, (3) the standard bv 
which future obligations are determined 
2 The Value of Money, its Determining Causes The Quantity 
of Money required by a Country — The value of money is in 
principle only a special case of the general problem of value, but 
owing to Its peculiar position the medium of exchange has in 
this icspeit become surrounded by difficulties that need to be 
removed The very phrase “ value of money ” is employed in 
two senses, which on the surface seem to have no connexion with 
each other, and are the cause of much confusion to those wh^ 
have not looked into the matter In mercantile phraseology the 
value of money me ins the inteiest ( harged for the use of loanable 
capital When the market rate of interest is high, money is 
said to be dear, when it is low, money is regarded as cheap 
Without entering into the reasons for this use of the term, it is 
sufficient to state the other and for our present purpose more 
( orrec t meaning of the phrase As the value of a thing is what 
It will exchange for, so “ the value of money is wliat money will 
exchange for, or its purchasing power If prices are low, money 
will buy much of other tlangs, and is of high value, if prices 
are high, it will buy little of other things, and is of low value 
The value of money is inversely as general prices, fallmg as they 
rise and rising as they bill ” Now the proximate condition 
under which value is determined is adnuttedly the establish- 
ment of an equation between demand and supply In the case 
of money, however, some explanation as to the nature of both 
these elements m the problem becomes necessary In what 
forms IS the supply of, and the demand for, money exlubited ? 
The supply of a c ommodity is the quantity of it which is offered 
for s<ilc But in what shape docs the sale of money take place ? 
Plainly, by being offered for goods The supply of monev is the 
ciuantity of it which people arc wanting to lay out, t e all the 
money in circulation at the time Demand, in like manner, 
means the quantity of a commodity desned, or, according to 
another mode of expression, the amount of purchasing power 
offend for it Taking the latter as the more convenient for the 
case of money, wc can say that the demind foi it consists in all 
goods offered for sale The position of money as the medium 
of exch inge introduces a further novel feature, for the market 
m its case is world-wide and the dciUiind is unceasing, money is 
consequently in a c onstant state of supply and demand It thus 
appears tjiat the factors determining tlie value of money tt a 
given time ire (t) the amount of money in circulation, and 
(2) the amount of goods on sale Closer exammation reveals 
other influencing conditions Ihc mere quantity of money is 
not the only dement on the supply side I he varying circula- 
tion of the monetary units must be 1 ikcn into ac c oiint Some 
coins do not make a single purchase in a vear, while others change 
hands in transactions hundreds of times By averaging, we may 
estimate the effect of the rapidity with which money does its 
wwk,or, to employ a technic j 1 term, (he “efficiency of money ” 
Similarly, the amount of sales rithcr than the quantity of 
commodities is the determining c lement on the demand side 
'Ihus, if the influence of credit be omitted, it is true to say that 
the value of money Vc ries inversely as its quantity multiplied 
by its effic lenty, the amount of transactions being assumed to be 
constant Some additional explanation is required before this 
formula can be ac c epted as an expression of the whole tnith on 
the subject It must be noticed that it is not commodities 
only that arc cxc hanged fur money Services of all kinds consti- 
tute a large portion of the demand for the c irculating medium, 
while the payment of interc st on the many kinds of obligations 
makes a further call on it The potent mfluenc e of credit must 
also be recognized The latter force is indeed the chief agency 
to be considered in dealing with the variations of prices, though 
so far as it is based on deposits of metallic money it may be 
regai ded as a form of increased monetary efficiency, and therefore 
as commg within the formula given above In its wider a pec t, 
credit acts as a substitute for ordinary money, and may be 
interpreted as equivalent to a system of perfected barter, or, 
better, as a n^^w currency development An interesting but 
paradoxical conclusion should be noticed it is that increased 
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trade and expanding business are causes which operate not 
to raise, but to lower prices, for by enlarging the work that 
money has to do they raise its value, t e provided that other 
things remain the same Another more obvious deduction is 
that a large addition to the stock of money does not necessarily 
raise prices, since money is only effective when brought into 
circulation 

The chief topic of dispute in respect to the theory of money- 
value has been concerned with the question as to the ultimate 
regulating influence The value of freely produced commodities 
IS — ^according to economic theorv—determined by ‘‘ cost of 
production,^' or, where the article is produced at different costs, 
by the cost of production under tjie most unfavourable circum- 
stances As demand varies with price, it follows that an 
adjustment of value takes place through the interaction of cost 
and demand, the latter indicating the influence of the utility 
of the commodity on the quantity required In applying the 
theory to the special case of money, the first consideration is 
the fact that gold and silver, the principal money materials, are 
the products of mines, and are produced at different costs, so 
that their values depend on the portions raised at greatest cost 
We thus obtain the proposition that has figured m so many text- 
books, VIZ that “ the value of money depends on its cost of 
production " The theory ot normal value, however, involves 
certain assumptions, which are significant in this connexion 
Competition is conceived as absolutely free, it is assumed that 
there are accurate data for computing costs, and that the deter- 
mination of value by cost is effective only “ in the long run " 
It is recognized, also, that cost operates on value through its 
power m regulating supply “ The latent mfluence," says Mill, 
“ by which the values of things are made to conform in the long 
run to the cost of production is the variation that would other- 
wise take place m the supply of the commodity " from such 
considerations it follows that the influence of cost on the value 
of money is not so predominant as a rigid interpretation of the 
theory of value seems to suggest 

In earlier times it has been a common proceeding on the part of 
governments to restnet or stimulate both mining for the precious 
metals and the business of coining At all times tlic workinj^ 
of gold and silver mines has been lather a hazardous speculition 
than a legitimate business When any person undertakes to v ork 
a now mine in Peru sa>s Adam Smith ‘ he is universally looked 
upon as a man destined to bankruptcy ancl rum and is upon that 
account shunned and avoided by everybody Mining, it seems, 
IS consideicd there in the same hght as here as a lottery in which 
the prizes do not compensate the blanks The modem cajntabstic 
organization of gold mimng has not done much to alter this con 
dition As regards the adjustment of supply to meet an altered 
cost of production the dilficulties arc if possible greater The 
actual supply of money is so large when compared with the annual 
roduction of the precious me tals that a change in output can operate 
ut slowly on its value The total stoppage of fresh supplies 
from the nunes would not be sensibly felt for some years , and though 
increased production is more rapid in its operation it takes some 
time to produce a decided ellect Hence the conclusion is reached 
that “ tne effects of all changes in the conditions of production 
of the precious metals are at first and continue to be for many 
years questions of quantity only with little reference to cost of 
production ' This is the position which is usually known as that 
of the quantity theory, though very different degrees of doctiine 
are comp* ised under the general title With due qualification and 
comment it may be taken as the prevalent theory At all events 
it 13 beyond dispute that tlie cost of production is not for short 
periods the controlling force which governs the value of money, 
while even for long periods its influence is v^ery hard to ascertain 
in consequence of the speculative nature of the industries of gold 
and silver mining Another peculiar feature of the problem of 
money value arises from the fact that it is only through an actual 
change in the supply of money that its value can be altered With 
other commodities the knowledge that they can be produced at 
lower cost will bring about a reduction in their value In the case 
of money this does not hold There must be an adjustment of 
the amount, or of the efficiency of the money stock since as ex 
plained above it is in a constant state of supply and demand 
Its value IS estabUshed in the very process of carrying on exchanges 
and that process is influenced by the available supply In regard to 
another form of money the effect of the amount in existence is still 
more <i||tisive This is paper money, not immediately redeemable 
in In this case the idea of cost is manifestly mapplicable, 

the omntitv in circulation is evidently as proved by abundant 
experwnce the ruling influence on value In fact, the “ quantity 


theory receives its simplest illustration in the case of inconvertible 
paper The truth that the theory is but an instance of the action 
of supply and demand is equally shown by this piominent class of 
instances Where metalhc coinage is artificially limited the same 
principle holds good The value of such currencies plainly depends 
on the conditions of supply and demand 

The immense growth of credit and its embodiment m instru- 
ments that can be used as substitutes for money has led to the 
promulgation of a view respecting the value of money which may 
be called the credit " theory According to the upholders of 
this doctrine, the actual amount of metallic money has but a 
trifling effect on the range of prices, and therefore on the value 
of money What is really important is the volume of credit 
instruments in circulation It is on their amount that price 
movements depend Gold has become only the small change of 
the wholesale markets, and its quantity is comparatively un- 
important as a determinant of prices The theory has some 
connexion with the view of “ money ” as consisting in the 
loanable capital of the market, taking shape in the cheques that 
transfer liabilities Thus the rate of interest comes to form a 
factor in the creation of money," and the mercantile use of 
the phrase value of money " receives a justification Like the 
pure “ cost " theory of money -value, the ‘‘ credit " theory gives 
too one-sided a view of the facts In partuular, it fails to 
recognize the ultimate dependence of all kinds of credit on the 
stock of money in the full sense, t e on metallic legal tender 
money The truths adumbrated in the theory are better ex- 
pressed in the statement of the quantity theory in its developed 
form, as set forth above It is necessary to take into account 
the varying quantities of the precious metals, the modes of use 
m respect to them, the mflueme of cost of production, and 
the why in which credit expedients replace standard money 
A complete theory must inrlude all these elements, while not 
unduly emphasizing any one of them 

At the beginning of statistical inquiry much attention was 
given to the question What quantity of money does a country 
require for the proper working of its industrial system ? Petty 
and Locke were ready to give definite answers, but modern 
inquirers decline making any quantitative statement, and content 
themselves with indicating the conditions to be considered 
Amongst these are Population, amount of transactions, the 
efficiency of money, the development of credit, and the height 
to which banking organization has attained Other elements in 
the problem are the disposition towards hoarding, and the 
employment of some form of barter in transactions The 
contrast between India and the United States m monetary and 
industrial habits supplies an effective senes of illustrations on this 
matter The conclusion is obvious that economic pi ogress is 
accompanied by a more sparing use of money The most 
important aspect of the question in modern times is m relation 
to the division of money between countries Regarded from this 
point of view, the quantity of money that a country needs is 
that which will keep its prices in due level with those of the 
countnes with which it has commercial relations For, this is 
the condition of equilibrium, there would otherwise be an excess 
of either exports or imports, involving a transfer of money to 
adjust the balance It may be added that the organization 
works automatically, since fluctuations in the stock of money 
are corrected by the action of trade The best estimates place 
the gold circulation of the United Kingdom at somewhat under 
£100,000,000, the token currency at about £15,000,000, and the 
note circulation as nearly £43,000,000 The French use of 
metallic monty is much larger, probably over £200,000,000, 
and the note circulation is also over £200,000,000 

3 Early Farms of Currency — Up to the present we have 
considered money as being fully established and properly adapted 
to fulfil Its various functions We have now to trace the steps 
by which a suitable system of currency was evolved from a state 
of barter It ys important for a right understanding of the 
question to grasp the fact that exchanges took place originally 
between groups, and not between individuals T^e slow growtli 
of exchanges is thus explained, as each group produced most of 
the articles necessary for itself, and such acts of barter as took 
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place were rather reciprocal presents than mercantile exchanges 
Such IS actually the case among modern savages “It is in- 
structive to see trade in its lowest form among such tribes as 
the Australians The tough greenstone valuable for making 
hatchets is carried hundreds of miles by natives, who receive 
from other tribes m return the prized products of their districts, 
such as red o( hre to paint their bodies with, they ha\e even got 
S0 far as to let peaceful traders pass unharmed through tribes 
at war, so that trains of youths might be met, each lad with a 
slab of sandstone on his head to be carried to his distant home 
and shaped into a seed-crusher When strangers visit a tribe 
they are received at a friendly gathering or coi rcjbborce, and 
presents are given on both sides No doubt there is a general 
sense that the gifts are to be fair ex( hanges, and if either side is 
not satisfied theie will be grumbling and quarrelling, but m this 
roughest kind of barter we do not yet find that clear notion 
of a unit of value ^\hRh is the great step in trading” I his 
vivid description of E B lylor’s enables iis to realize the way 
in which mcmey came into existeiKe When any eommodity 
becomes an object of desire, not merely from its use to the 
persons desiring it, but from their wanting it as being readily 
exchangeable for other things, then that article may be regarded 
as rudimentary money Ihus the greenstone and ochre arc on 
their wa) to being promoted to the position of currency, and 
the idea of a “ unit of value ” is all Ihit is needed to complete 
the invention “ This higher stage is found among the Indi ins 
of British ( olumbia, whose strings of haiqua-shclE worn is orna- 
mental borders to the ir dresses serve them als ^ as c urrenc y to 
trade with - a string of oidinary quality being reckoned as 
worth one heavers skin ” Such shells arc in reality mcjney, 
inasmuc h as they disc harge its functions 

On a review of existing savage tribes ind ancient races of more 
or less civilisation we in surprised at the gieat viriety of objects 
which have been used to supply the need of a circulating medium 
Skins for instance seem to be one of the earliest forms of money 
They have been found imong the Indians of AI iska performing 
this service while accounts of le ithci money seem to show that 
their use vvis fotmerly more gcnci il As the hunting stage gives 
place to the pastor il and animals become domesticated the ammU 
itself instead of its skin becomes the pnncipil form of cuireney 
There is a gn it mass of evidence to show that m the most distant 
regions and at very different limes cattle formed i currency for 
pastor il and early agncultnnl nations Alike among existing 
narbarons tubes and in the survivals discovered among classical 
nations sheep and oxen both apptar as units of vihie Ihus we 
hnd that at Rome md through the Italiin tribes Kcnerally oxen 
and sheep formed th( oldest medium of exchange ten sheep being 
reckoned equivalent to one ox The recognition of these objects as 
nnive rsal legal rtprese nt ilivcs of value or 111 other words as inonev 
may be traced back to the epoch of a purely pastoral eeonomv 
The Icelandic law bears vMtncss to a simd ir state of things, while 
the varienjs lines in the ehtterent leiitom^ ceieles ire estimated in 
cattle 1 he Latin word pecunta (pcni^) is an t vidcnee of the carln st 
Roman money being cennposeel of cattle The English fee and the 
famous term ftudal aceoiding tei its meist piob'^blc etvmology ire 
derived from the same root In a well known pissage of the Iliad 
(vi 2^5 (y) the value of two different sets of aimenir is estimated in 
terms of oxen The Irish law tracts bear evidence as to the use of 
cattle as one of the measures of value in early lush civih/ition 
Similarly oxen form the prineip il vv e slth and the circul iting me elium 
imong the Zulus and Kaffirs On the te stimony of an eyewitness 
we arc assured that ‘ as cattle constitute thi sole wealth of the 
people so they aie the ir only medium of such tr insactions as involve 
cxciiange payment or reward So also wc find that cattle rents 
arc paid by the pastoral Indian tribes to the United Slates govern 
me nt From the piommencc of slavery in early societies it is 
icasonible to suppose that slaves weiuld be adopted as a medium 
of exchange and one of the measures of value in the Irish law tracts 
cutnhal is said to hive einginally meant a female slave They arc 
at present applied to this purpose in Ccntril Afnca and also in 
New Guinea On passing to the agricultural st ige a greater numlier 
of objects arc found capable of being applied to currency purposes 
Among thesf aic corn — used (ven at present in Norway maize 
olive oil coco nuts and tea The most remarkable instance of an 
agricultural product being used as currency is to be found 111 the 
case of tobacco which was adopted as legal tender by the Lnglish 
colonists in North America Another class of articles u ed for money 
consists of ornaments which among all uncivilized tnbis serve this 
puipobc The haiqua shells mentioned before arc an instance 
eownes in India whales’ teeth among the Fiji ms red feathers 
among some South Sea Island tnbes, and finally, any attractive kinds 
of stone which ean be easily worked Mineral products, so far as 


Ihty do not come under the preceding head furnish another class 
Thus salt was used in Abyssinia and Mexico, wlulc the metals — 
a phenomenon which will require a more careful examination - have 
succeeded in finally driving all their infciior competitors out of the 
field and have become the sole substances for momy 

4 The Metals as Money Reasons for thetr ddopUon Supen- 
only of Silver and Gold — The employment of met ils as money 
material can be traced far back in the history of civilization, 
but as it IS impossible to determine the exact order of their 
appearance in this capacity, it will be ccmvcnient to take them 
in the order of their value, beginning with the lowest lion— 
to judge from the statement of Aristotle— w^as widely used as 
currency One remarkable instamc is the Spartan money, 
which was clearly a survival of a form that had died out among 
the other Greek states, though it has often been attributed to 
ascetic policy Jn conjunction with copper, iron formed one 
of the constituents of early Chinese currency, and it a later time 
was used as a subsidiary coinage in Japan Iron spikes are used 
as money in Central Africa, while Adam Smith nc^tes the employ- 
ment of nails for the same purpose in Scotland 1 ead has 
served as money, e g in Burma The use of copper as money 
his been more extensive than is the case in respect to the mctils 
just mentioned It, as stated, was used in China along with 
non— an early instance of bimetallism— and it figured in the 
first Hebrew coins It was the sole Romm coinage down to 
269 nr and it his lingered on to a compai itivelv recent date 
in the backw^ard European cinrcncics It even survives as a 
part of the token coinage of the present I in has not been a 
favourite material for monev the richness of the Cornish mines 
aceounts for its use by some British kings Silver holds a more 
prominent plac e than any of the prec cding metals Down to 
the c lose of the 18th ( cntiir> it Wris the chief form of money, and 
often looked on as forming the necessary standard substance 
It w\as the principal Greek money materiil, and was introduced 
at Rome in 261) Bt Ihe ruiTencies of medieval Europe hid 
silver as their leading ronslilucnt, while down almost to the 
present day Eastern countries seemed to prefer silver to gold 

The pre eminence of gold is money is now beyond dispute, 
there is however some difiiciiltv in discovering its earliest 
( mplcjv ment It is, perhaps, to be found in “ the pictuies of the 
ancient Lgyptuns weighing m sc lies heips of rings of gold and 
silver” According to W Ridgew ly’s ingenious theory gold 
comes into use as a currency in clue ecjuation to the older c ittle- 
iinit, the ox It vviS ccrtainl} employed h\ the great Jvastern 
mcminhs, its fuither deve Ic'ipment will be consiclcred later on 
Metals of modern discovery— such as nickel ind pi itiniim — are 
onlv used by the fancy of a few govx rnments, though the former 
makes a good token coinige 

The preceding examination of the v aried materials of c urrenc y, 
metallic and non-metallic , suggests some conclusions icspecting 
the course of monetarv t v olution, viz (i) that the metals tend to 
supersede all other forms of money among progressive com- 
munities, ind (2) that the more v aluable metals displace the less 
valuable ones I he explanation of these movements is found 
in the quilities that are specially desirable m the articles used 
for money There has been a long pioccss of selection ind 
elimination m the course of monetarv history 

First, It IS plain that nothing can serve as money which has 
not the attributes of w^ealth 1 e unless it is useful, transferable 
and limited in supply As these conditions are essential to the 
existence of value, the instrument for measuring and transferring 
values must possess them A second requisite of great effect 
is the amount of value in proportion to weight or mass High 
value in small bulk gives the quality of portability, want of 
which has been a fatal obstacle to the continued use of many 
early forms of mone> Skins, corn and tobacco were defective 
in this quality, and so were iron and copper Sheep and oxen, 
though technically described as ‘ sdf-moving,” are expensive 
to transport from place to place That the material of money 
shall be the same throughout, so that one unit shall be equal m 
value to another, is a further desideratum, which is as decidedly 
lacking in cattle-c.uiTency as it is prominent in the metals It 
I IS, further, desirable that the substance used as money shall be 
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capable of being divided without loss of value, and, if needed, 
of being reunited Most of the articles used in primitive 
societies — such as eggs, skins and cattle — fail in this quality 
Money should also be durable, a requirement which leads to 
the exclusion of all animal and most vegetable substances from 
the class of suitable currency materials 1 o be easily recognized 
IS another very desirable quality m money, and moreover to 
be recognized as of a given value Articles otherwise well fitted 
for money-use, e g precious stones, suffer through the difficulty 
of estimating their value Finally, it results from the function 
of money as a standard of value that it should alter m its own 
value as little as possible Complete fixity of value is from the 
nature of thmgs unattainable, but the nearest approxmiation 
that can be secured is desirable In early societies this quality 
is not of great importance, for future obligations are few and 
inconsiderable With the growth of industry and commerce 
and the expansion of the system of contracts, covering a distant 
future, the evil effects of a sluftmg standard of value attract 
attention, and lead to the suggestion of ingenious devices to 
correct fluctuations These belong to the later history of money 
and currency movements It is enough for the ordinary pur- 
poses of money that it shall not alter within short periods, which 
IS a characteristic of the more valuable metals, and particularly 
of silver and gold, while m contrast such an article as corn changes 
considerably in value from year to year 

From the foregoing examination of the requisites desirable 
in the material of money it is easy to dedu( e the empiru al laws 
which the history of money discloses, since metals, as c ompared 
with non-metallic substances, evidently possess those requisites 
in a great degree They are all durable, homogeneous, divisible 
and recognisable, and in virtue of these siip>erior advantages they 
are the only substances now used for money by advanced nations 
Nor is the case different when the decision has to be made 
between the different metals Iron has been rejected because of 
its low value and its liability to rust, lead from its extreme 
softness, and tin from its tendency to break All these metals, 
as well as copper, are unsuitable from their low value, which 
hinders their speedy transmission so as to adjust inequalities of 
local prices 

The elimination of the cheaper metals leaves silver and gold 
as the only suitable materials for forming the prim ipal ( urrency 
Of late years there has been a ver} decided movement towards 
the adoption of the latter lus the sole monetary standard, silver 
being regarded as suitable only for a subsidiary coinage The 
special features of gold and silver which render them the most 
suitable materials for currency may here be noted “ I he value 
of these metals changes only by slow degrees, they are readily 
divisible into any number of parts which may be reunited by 
means- of fusion without loss, they do not deteriorate by being 
kept, their firm and compact texture makes them difficult to 
wear, their cost of production, especially of gold, is so consider- 
able that they possess great value in small bulk, and can of 
course be transfX)rted with comparative facility, and their 
identity is perfect I he possession by both these metals of 

all the qualities needed in money is more briefly hut forcibly 
put by Cantillon when he says that “ gold and silver alone are 
of small volume, of equal goodness, easy of transport, divisible 
without loss, Ccisily guaided, beautiful and brilliant and durable 
almost to eternity” This view his even been pushed to an 
extreme form in the proposition of Turgot, that they became 
universal money by the nature and fon e of things, independently 
of all convention and law, from which the deduction has been 
drawn that to proscribe silver bv law from being used as money 
IS a violation of the nature of things 

r^^ntfod'uctton and Development of Coinage The State and 
earliest metallic currencies passed by weight, they 
commodities though used in a special way The 
as well as the Greek waters, bear witness to the 
of this primitive system Thus, Anstotlc, after ex- 
pljpiiingnhc circumstances that led to the invention of money, 
points out how it was at first defined simply by size and weight, 
although finally men went further and set a stamp on cveiy com 
to relieve them from the trouble of ueighing it (Pol 1 9 8) 


Coinage systems have had a long period of growth, m which two 
distinct stages can be noted In tne first only the quality or fine 
ness of the metal is denoted by the stamp no attempt being made 
to fix the weight The stamp, so to speak acts as a kind of haXl~ 
mark The cubes of gold employ ed by the Chinese may have been 
the earliest coins Modem authorities accept the view of Herodotus 
that gold and silver coins were first used by the Lydians, the same 
author mentions that the first Greek coinage was at Aegina by 
Pheidon of Argos In order to complete the invention it became 
necessary to certify the weight of metal m the com as well as its 
fineness A further result was the establishment of a regular 
shape for the purpose of preventing any tampering with the com 
after its manufacture Though vanous expel iments in form were 
made by the production of hexagonal and octagonal coins the 
universally accepted shape came to be that of a fiat arcle, each 
side of which is stamped, as also m many cases the edge The great 
number of the Greek city states afforded ample opportunities for 
experiment and competition and rapid progress in the direction 
of secunng good currencies was made The improvement m the 
Greek coinages may be regarded as the consequence and m some 
degree a cause of their grow mg commerce hrom Giccce the art 
of couung w^ introduced mto Italy by the Hellenic settlers and 
traders and became one of the essential fi atures of a civihzed 
society Progress however, did not stop with the estabhshment 
of the institution of coined money A number of practical questions 
had to be dieided respecting the best way of overcoming the 
difficulties that certain technical problems presented In spite of 
early expt rienet , it h is at times been suggested that the circular 
form might be replaced by some other e g the squan or oblong 
I^actice has confirmed the wisdom of the old established shape 
Another question was in respect to the limits of size that were most 
suitable for coins Here the lower limit is presenbed by the con- 
venience of the users Coins that are easily lost or picked up with 
trouble such as the Bntish threepenny piece ind the Amencan 
gold doll ir ought not to he issuexl Ihc determm ition of the 
upper Umit presents greater diihculties Very large pieces are 
hard to aim, and they give facilities for improper treatment by 
drilling holes and fiUmg them up with cheaper metal or even for 
the entire lemoval of the mtenor the faces bemg preserveel The 
attractive appearance of large gold coins is no compensation for this 
danger The English sovereign and, m silver the half eiown 
seem to come near the upper limit of safe issue The comparative 
wear of corns of different sizes must be considered A long senes 
of expenments, supported by ordinary expcnence, goes to show 
that the smaller coins wear more rapidly The English mmt in 
1853 estimated the loss percent per annum at 2s Od on half ciowns 
4s on shillings and 7s ()d on sixpences Ihcic irc accordingly 
reasems for adopting a medium size in preference to large or small 
coins The actual coins issued have of course to be ad iptcd to 
the requirements of the paitieular community bven prejudices 
must Ik taken into due iccount The designs employed in con 
ntxion with coinage have proved a fruitful field for the student of 
Numismitics {q v ) Fiom the monetary standpoint the aim of 
the design is to picvent either c^iintcifeiting or the abstraction 
of any portion of the mctil Tor the foiincr puipose careful 
execution m designing uid the use of powe rful machini ry are the 
really cfhetivc safeguards Ihc latter is best obviated by pro 
tectmg the edges by the proetss of milling to which a laised 
mscription has sometimes been added Great advanecs have 
been made in the organization of the modern Mmt (q v ) by the 
use of new ipphanees and scientilic methods Ihc question of 
the proper alloy in coins his received a great deal of attention 
As gold and silver arc both by nature soft some other metal such 
as copper or tin, has to be aelded in order to secuie the necessary 
hardness The English gold coins have an alloy of one twelfth, 
tht silver coins one of tluce fortieths Ear more general is the 
alloy of one tenth which is probably due to the sentiment in favour 
of a decimal sysUm, but at any rate is simple for calculations 
There docs not appear to be any strong technical reason for pre- 
feiring either of these alloys to the other The French mint 
aulhonties are m favour of their onc-tenfcli, wlule the English ones 
adhere to tl\e alloy of one twelfth 1 here is agreement only on 
the point that a very small amount of alloy, e g that of one m 
seventy-two, as used m the Austnan ducat, does not give the 
requisite hardness 

A question of far more importance, both politically and cconomi 
cally, is that of the issue of money, and the power of the state in 
regau*d to it In the ruder socit ties, where money was not sharjffy 
distmguished fiom commodities, no difficulty presented itself 
Skins, shells or cattle were money — so to sptak — by the force of 
things and the same condition persisted as long as crude metals 
were employed But with the introduction of coinage the idea of 
a regulating authority came into being Ihe necessity of enforcing 
contracts and the parallel system of penalties made it incumbent 
on the ruler and judges to provide due standards of payment 
Ihe combined effect of these influences was reinforced by the 
estabhsbment of the rudimentary forms of state revenue, which 
made it a matter of interest to the ruler to provide a good medium 
of payment Accordingly, with the origin of the organized state 
we find the coinage as a special prerogative of the king, though 
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f invate persons often exercised the privilege of coining The very 
arge number of the autonomous cities of Greece, which possessed 
the nght of issuing money, was the cause of the competition between 
different currencies, each having legal tender power only within 
Its own city In its practical outcome this free coinage system 
proved beneficial, for it compelled the maintenance of the true 
standard in order to gam wider circulation With the estabhsh- 
raent of larger states the control over the issue of money grew more 
stringent In the later Roman Empire the nght of coimng was 
reserved to the emperor exelusively After the fall of the empire 
the traditions of prerogative passed on to the medieval kings, 
a nght carefully guarded by the Lngbsh sovereigns In France 
and Germany the pnncipal nobles claimed this seignorial right, 
but in the modem state the regulation money has been defimtely 
vested in the sui)rcme authority, % e the sovereign. 

One reason for the close connexion of money with the state ls 
the fact that there is one attribute of currency which comes witlun 
the area of work sx>ecially allotted to the public authonty Money 
ought to have the power finally to close a traiisaclion, t e to say 
it should bo ‘ legal tender " Tins ‘ liberating power,** as the 
French call it, nught be regarded as one of the money functions 
Those who look on money as a purely legal institution naturally 
take tins view it seems, however, better to tike the economic 
conditions as the really fiindimcntal ones It is only on account 
of their economic effects that legal regulations rixpure consideration 
These effects are, indeed, very lar-ri aeliing By presenbmg the 
standard and amount of penalties, by tlieir power of silecting the 
substances to be used as money, and by their frequent interferences 
with existing currencies, the governments of the world have guided — 
as well as v( ry often disturbed — the normal course of d< velopmcni 
What Aristotle regarded as the unnatural ' character of money 
IS mainly attributable to state intervention But it is important 
to remember that the sphere of governmental action in rcsj^ect to 
money is hmitcd A currency system is never an arbitr iry creation 
it must grow slowly out of tin habits and customs of the commumty, 
and must subserve its ceonomie nc'cds No sudden change at the 
caprice of the state is likely to coiituiiic Further, it is clear that 
no government can dt teniune the results of its mterferenee these 
will depend on the existing conditions and will conform to econoimc 
law Monetary history is nch in examples of the failure of legal 
enactment to direct the course of events, and of the disasters that 
have followed on the ill advised measures of public luthonly 
One result of th( close connexion of the state with the business 
of coming has been the establishment of regulations in reference to 
the expense of the process \s coins are manufactuied articles 
it seems evident tliat a charge sutficicnt to eover the cost may 
rightly be imposed Such a charge is dcseiibul by the term Seignior- 
age {(] v) It h IS 111 many cases been so hxtd as to bring m a large 
profit to the government but then it amounts to a depreciation 
of the currency for the levy of a charge on coiruiig is the same es 
the subtraction of so much metal from the coins issued English 
jiohcv IS peculiar in its adoiition of gratuitous coinage of gold, an 
anomaly due m its origin to the x^itjudiees of the mereautde doc 
trines but defended on the ground of the convenience to tiadc 
from the ( quivalence of gold bullion and com Ihe heavy seigmoi- 
ige on the silver coins— at present over 60 % — is a sourc e of con 
siderablc iirofit m some years cxceedmg ^^800,000 All othei 
eouiitries levy moderate charges on their gold coinages, and make 
profit on their silver issues, though m different ways As it has 
becomi the duty of the state to maintain the currency 111 a sound 
condition, it has to deal with the eiueslion of its expense 1 his is 
composed of several elements, viz (i) the cost of manufacture, 
just raeiitioncd, (2) the loss tlirough the wear winch money under 
goes m the work of eirculating, and (3) the mtcrest on the capital 
sunk m the monetary stock \ country with a metalhc circulation 
of ^100,000,000 incurs a loss of the interest which that amount of 
capitU would produce by mvestment, t e at 4 % £4,000,000 Ihe 
exjiense is anq:)ly justified by the services tlut a good currency 
renders but, at the same lime, it proves the dcsirabihty of any 
economics that do not detract from efficiency The great economiz- 
ing agency is the use of representative money and the various 
forms of credit, m which so much of the latest advances consist 

6 Representative Money its Introduction and Development 
7 he Mode in which Credit is used as Money — Economy in the 
employment of the precious metals is naturally suggested by 
ordinary experience, but the way in which states have profited 
by the expedient of depreciation affords a special inducement 
to follow what is practically the same course, and issue paper 
documents in place of the more costly metallic medium In 
theory, as Ricardo explained, a paper currency is one in which 
the whole value has been appropriated as seigniorage The cost 
of keeping a stock of valuable money is obviated, and the new 
instrument of exchange is supported by state authonty Here 
the action of economic conditions is instructively illustrated, 
for though a government can set up a paper currency, it is not 
within Its power to prescribe its value The quantity theorv 


(§ 2) IS confirmed by the inevitable detime in value when 
issue passes a definite point The only effective mode of pre- 
venting depreciation is by limiting the amount of paper money 
to that of the metalhi money previously in circulation The 
easiest way to accomplish this is to leave the use of the paper 
currency optional by making it convertible into coin at the will 
of the holder The amount of the circulation is thus automati- 
cally fixed by the action of the ( ommumty An evident dis- 
advantage IS the necessity of keeping an adequate reserve of com 
to meet actual and prospective demands For ideal security 
the whole amount of paper issue should be covered by an equal 
value of metal In practice the reserve may he much smaller 
but so far as it is required, it means a deduction from the gam 
of issue The temptation to reduce the reserve to an inadequate 
amount and then to escape the difficulty by resorting to the 
expedient of refusing to pay com for notes, t e making the notes 
inconvcrtii)le,has proved too strong for nearly all goveinmcnts 
at times of pressure The history of state dealings with paper 
money may broadly be described as a history of inconvertibility 
Hard-bought expcncnie lias only now forced on the notice of 
governments the loss that follows from a disturbance of the 
standard used m ordinary payments rhe> are evident to all 
careful observers, and may be concisely summarized as consisting 
in (i) the injustice to creditors through being paid in a much 
lower standard than that in which they lent, (2) the disturbance 
to trade, both domestic and foreign, by the fluctuations in the 
value of money, (3) the pressure on the working classes from 
the slower rise of money wages, m contiast with the quicker 
movement of the prices of commodities, resulting in a fall of 
real wages, and (4) the check to dealings in relation with the 
international monev market, due to the risk of exchange 
fluctuations Ihe only gains are the temporary stimulus to 
certain branches of trade, and the advantage to the state bv 
contracting a forced loan without paving interest 
The origination of paper money by state direction is the easiest 
to consider and explain It does not follow that it is the most 
important or the earliest kind of representative currency As 
W Bagehot has pointed out, the real origin of cconomK institu- 
tions is often very different from the apparent one In truth, 
re presentaLive money seems to have grown up out of the elemtn 
tary contrivances of early credit A claim could be expressed and 
transferred by a document, which might be used for fai ilitating 
exchanges Ihc rigid foimalism of early law hindered the 
extensive use of this convenient machinery It was not till the 
institution of banking that the coining of credit was made easy 
Ihiis the bank-note comes into use, resting, not on the fiat of the 
state, but on the repute of the issuer At this stage the history 
of the two distin( t forms of representative money becomes mixed 
owing to the control exen ised over banks by government and 
to the fact that banking companies were in many eases the 
agents by which what wis virtually stale money w is issued 
There is, however, the fundamental difference that bank money 
finds its way into use through the ordinary system of granting 
credit, while government money is used in the purchase of 
commodities and the hire of services The former, therefore, 
returns in a short time, the latter remains in circulation and 
displaces metallic cunency In the long controversy over the 
Bank Charter Act 1844 this distinction was brought into promi- 
nence bine e that date the extraordinary development of cieposit 
banking m both Great Britain and the United States has 
furnished these countries with by far the most flexible form of 
currency yet known in the cheques that transfer claims on the 
capital held by the banking institutions The confusion so 
often shown regarding the relation of credit to money is con- 
nected with this latest progress When it is remembered that 
in its origin money is only an instrument to facilitate exchange 
— we might even say to render it possible—it follows that from 
its earliest to its latest form the ruling influence is the need of 
society for the best mechanism of exchange 
7 Production and Consumption of the Precious Metals in thetr 
Leonomte Aspects — In considering various monetary questions 
it IS esbenual to have some acquaintance with the economic 
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aspects of the production of gold and silver The first point 
to which attention may he directed is the field over which 
production extends At one time or other these two metals 
have been found in every continent Asia Minor in early times 
possessed its goldfields, or rather auriferous sands Ceylon 
also undoubtedly contained gold-mines ( hina and India both 
produced silver to a considerable extent Egyptian remains 
show that gold was commonly known in that country, prob- 
ably procured from Nubia and Abyssinia On the opposite 
side of Africa, too, the name of Gold Coast shows that that metal 
was thence exported The mines of Launum in Attica were a 
source of supply to the Athenians, and were worked as a state 
monopoly At an earlier d ite the Babylonian and Assyrian 
empires had each accumulated large stores of gold Ihc 
Phoenician importations of gold from the Red Sea coasts (Ophir) 
are known from Scrifiture The Persian kings from the time 
of Darius levied tribute on all their provinces — in gold from 
India, m silver from the remaining districts, the larger part 
of which was stored up m the royal treasuries This tendency 
of despotic rulers to accumulate treasure had all through ancient 
history important effects on the economic structure of society 
At present it is cpiite natural to assume that the materials of 
money are distributed by means of international trade, and tend 
to keep at an equal level all the world over — an assumption 
which is in general well grounded, tliough an important exception 
exists Ancient history presents a widely different set of femes 
in operation Crold and silver were produced by slaves under 
the pressure of fear, and were drawn towards the ruling parts 
of the great empires, in a word, war, not commerce, was the 
distributing agenc y hrom this condition of affairs it is easy to 
see that, whatever may be the reasons for assigning to cost of 
production a potent influence over the value of money m modern 
times (\nd grounds have been already advanced for the belief 
that Its influence has been exaggerated), no such reasons then 
existed Ihc production of the precious metals was earned 
on in similar manner to the great buildings and other works 
of those periods, on non -economic grounds, and therefore 
produced quite different effects Ihe whole history of the 
Persian monarchy to its overthrow by Alexander (330 bc) 
shows that the hoarded mass of the precious metals continued 
constantly to increase On the capture of Persepoiis hv the 
Grecian army an enoimous treasure was found there, some 
estimates placing it as high as 120 000 talents of gold and silver 
(£27,600,000) All the temples, too, were receptacles for the 
precious metals, so that the stock accumulated at about ^00 B c 
must have been very great The only causes which tended to 
diminish the store were the losses arising from wirs, when tlie 
various treasuries were liable to he plundered and their contents 
dispersed there was therefore a more unecjual distribution of 
the material of money than at present Ihe growth of the 
Roman dominion led to important results, since under their 
rule the Spanish mines were developed and became a leading 
source of supply The great masses of treasure set towards 
Rome, so that it became the monetary centre of the world J he 
overthrow of the republican government and the peace which 
followed also affected the conditions of production The in- 
efficiency of the Roman administration made it advantageous 
to let out the mines to farmers, who worked them in a wasteful 
and improvident manner, while the^^ply of slaves was rediutd, 
thus depriving the lessees of their^|lfl|l^ipal agency for carrying 
on production The result was a li^plfcmuous decline in the store 
of money W Jacob has made Tin attempt to estimate the 
amount at the death of Augustus (a d 14), and arrives at the 
conclusion that it was £358,000,000 {Precious Metals y 1 225) 
Without pla( ing much value on this necessarily conjectural 
it IS safe to assume that this period marked the 
hi gjid lgfe^t of accumulation 

centuries exhibit a steady decline, though 
It isSBpurse impossible to attach any value to even the most 
caren^ guarded numerical estimates The phenomenon which 
has since so often attracted notice — the dram of the precious 
metals to the hast- begin at this time, and was a subject of 


complaint by the Roman writers, while the stock of gold and 
silver bemgthrown into general circulation suffered fromabrasion, 
and was more likely to be lost than when stored up m the royal 
treasure-houses and temples These causes tended to depress 
the stale of prices, while the barbarian invasions pi educed a 
strong effect on the supply by drawing off the mming population 
and damaging the various erections used for working the 
mines 1 he conjectural estimate is that about A u 800 the 
total supply ha.d been reduced to £33,000,000 (or about one- 
eleventh of what It had been at the death of Augustus) A 
new period in the history of gold and silver production may be 
fixed at this date The Moors, now firmly established in Spain, 
began to reopen the mines in that country which had been allowed 
to fall into disuse Other European mines also were opened, 
notably those of Saxony and the llaiz Mountains, as well as 
the Austrian mines — the chief medieval sources of supply Tlie 
international system of (urrency, based on the pound of silver 
as a unit, which was introduced by Charlemagne must have 
tended to economize the wear of the metals We may therefore 
conclude tliat from tlxis date (ad 800) tlie supply was sufficient 
to counteract the loss by wear and exportation, and accordingly 
regard the met illu supply as fixed in amount until the next 
change m the conditions of production, which was the result of 
the discovery of America 1 hough 1492 is the date of the first 

landing, yet for some time no important additions were made to 
t he siqiply of money 1 he c onquest of Mexico (1519) gave oppor- 

tunities of working the silver mines of that country, while the first 
mmes of Chile cUid Peru were almost simultaneously discovered, 
and in it;45 those of Potosi were laid open hrom this latter 
date wc may regard the American supply as an influential fact^'r 
in causing a contmuous increase in the stock of money The 
annual addition to the store of money Ivis been estimated as 
£2,100,000 foi the period from 1545 to 1600 At this date the 
J Brazilian supplv beg^an The cour'^e of distribution of these 
fresh masses of the precious metals deserves some notice The 
flow of the new supplies was first towards Spain and Poitugal, 
whenc e they passed to the larger c ornmercial c i ntres of the other 
European countries, the effect being that prices were raised in 
and about the c hicf towns, while the value of money in the c oun- 
try districts remained unaltered Ihe additions to the supply 
of both gold and silver during the two centuries i6oo~i8oo 
continiicci to be very considerable, but, if Adam Smith’s 
view be correct, the full effect on prices was produced by 1640, 
and the increased amount of money was from that time c ouiiter- 
balancecl by the widei extension of trade At the commence- 
ment of the 19th century the annuil production of gold had 
been estimated as being jrom £2,500,000 to £s, 000, coo Ihc 
year 1809 stems to mark an epoch m the procluetion of tliese 
metals, since the outbreak of the revolts of the various Spanish 
dcptnclencKs in South America tended to check the usual 
supply from those countries, and a marked increase in the 
value of money was the consequence During the period 1809- 
1849 the value of gold and silver rose to about two and a 
half times its former level, notwithstanding fresh discoveries 
in Asiatic Russia, which became considerable from 1823 The 
annual yield in 1849 was estimated at £8,000,000 The next 
important date for our present purpose is the year 1848, when 
the Californian mines were opened, while in 1851 the Australian 
discoveries took place By these events an enormous mass of 
gold was added to the world’s supply The most careful esti- 
mates fix the addition during the years 1851-1871 at £500,000,000, 
or an amount nearly equal to the former stock in existence 
The problems raised by this phenomenon have received careful 
study The main features of interest may be briefly summed 
up (i) The additional supply was almost entirely of gold, 
thus tending to produce a distinction between the two prmcipal 
monetary metals and ap alteration m the currency of bimetallic 
countries Under this influence France, from being a silver- 
using, became a gold-using country (2) The contemporaneous 
development of the continental railway systems, and the partial 
adoption of free trade, with the consequent facilities for freer 
circulation of commodities, led to the course of distribution 
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being difTerent from that of the i6th century The more back- 
ward districts were the principal gainers, and a more general 
equalization of prices combined with a slight elevation in value 
was the out(ome (3) Ihe increased supply of gold rendered 
a general currency reform possible , and made the use of a gold 
monometallic standard appear feasible Ihe movements for 
currency reform, as will be seen, all arose after these discoveries 
(4) The change m the value of money, which may for the period 
1849-1869 be fixed at 20 %, enabled a general increase of 
wages to be carried out, thus improvmg the condition of the 
classes living on manual labour It may be added that the 
difficulty of tracing the c ffec ts of this great addition to the mone> 
stock IS a most striking proof of the complexity of modern 
economic development (tj) Ihe last point to be noticed is the 
very small influence exercised on the value of silver bv the 
new gold The gold price of silver in London rose only from 
59fd per oz to 62 Jd per oz — / e between 4 and s % Hardly 
had the gold discoveries of 1848-1851 ceased to produce i 
decided effect when new silver mines of unusual fertility came 
into working During the period immediately succeeding the 
gold discoveries the production of silver remained at an annual 
imount of from /^8, 000, 000 to jf9,ooo,ooo I his amount suddenly, 
about 1870, increased to £15,000,000, and remained at that 
amount for the next five years More than half of the supply 
came from new mines opened in Nevada This increased 
supply was ac companied bv a markc d cleprec lation in the gold 
price of silver, though the prices of commodities m countries 
having a silver standard did not rise The clisturbanc cs resulting 
from the combmed effect of the new silver and the diminution 
in the annual output of gold which began about 1870 and 
continued for nearly twenty years were the cause of much contro- 
versy and led to the propounding of novel monetary theories 
Bimetalltbfu came into prominence, and the modes of relieving 
tnule depression eaused by the fall in pric es were kce nlv discussed 
Before any rnonetar}^ adjustment took place the situation 
again changed in consequence of a lenewal of the Australian 
gold production, soon followed by the great gold discoveries 
in South Africa The annual output of gold, which had fallen 
below £20,000,000, in 1884 rose ripidlv to £60,000,000, and m 
ic)o8 reached the prodigious figure of over £80,000,000, with 
the prospect of still larger yields in the near future By this 
chemge the difficulties th it had led to the agititions for ^Hree 
silver ” in the United States, and for “ international bimetal- 
lism ’’ m Furope and in India were removed, showing the dose 
connexion between the production ot the precious metals and 
the economic, especially the monetary, policy of all periods 

I he modes of consumption of the precious mofuls — under which 
their use is included -arc of equal iTnjH)rtancc with those of tluir 
production Classed roughly, they come under llirtc heads, viz 
(i) their use as merchandise, (2) their use as money, (3) the dram 
to the Last With regard to the first, though precise data are. 
not available, it may l>e said with some coiihdence that the dc mand 
for personal use tends, after society has made some progress, to 
dcchnc 111 strength The desire for adornment is not a keen one 
with most civilized jxrsons and, so far as it exists, is gratified in 
other ways th in by using silver or gold For purpose s of manu 
facturc their use is large and mcreasing The second head is that 
with wluch wc arc prmcipally cxinccmed It is evidently connected 
with the need for metallic currency, uid this again depends on the 
level of prices and the monetary org inization, including in the 
latter the banking system Currency rt c|uircments still form the 
largest part of the demand for the precious metals Under the 
third head a remarkable exception to the tendency towards the 
equal diffusion of the precious metals is presented For nearly 
two thousand years the movement of silver from west to cast has 
been noticed Humboldt has made the ingenious remark that the 
course of these metals is m the opposite direction to that of civiliza- 
tion, and history supports his view Dunng the middle ages the 
clncf Lastcin i)roducts used in Europe were luxuries, such as silk 
and spices, and silver was sent from Europe to pay for them 
Eastern trade increased, owing to the discovery of the passage 
round the Cape of Good Hope, and the flow of silver became greater 
Special circumstances have from time to time mfluenced the move- 
ment Thus, the new supplies of gold in the middle of the last 
century caused by their action on the bi-metallic currencies of 
Europe an acceleration in the flow, the amount exported between 
1851-1862 reaching 10,000,000 To this drain of silver a more 
recent one of gold has been added India takes year by year a 
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considerable amount of gold bars, which may m the future have a 
monetary use, but up to tne jirc'^ent apptar to b( lioarded or ustd 
for ornament With the complete reconstruction of Eastern 
currencies that now seems i)robable there may come a decided change 
in the character of tht dtmand Another influencing condition 
IS also undergoing chingc the tendency to fix prices on a eusloinary 
basis is bound to yield to the pressure of competition Ihe in- 
evitable result will be to make the price level alter with each influx 
of money, and thus to hmil tin dtmand for bulhou thioiigh the 
action of the exchanges 

One of the technical features of the production of the pueious 
metals should be noted, m consequence of its econoime tthet 
Gold has more frequently been found near the surface silver 'fs 
usually oDtained b> deep mining It follows that the amount of 
the former metal pioduecd depends more on accidental eircum 
stances m contrast to that of silve r w hie h is affe'cted by the standard 
of mining skill The mines of Ne vaela were exceptional in their 
possessing both metals and in nearly equal value J he gold-mines 
of South Africa have come to be worked at deep levels anel therefore 
arc Icchmeally in the same class as silver ernes In tact, there is 
a pronounce el tendency all the world over towards the system of 
capitalistic working 

8 Rmm of the History of some Important Currencies — 
Memcliry theory requires to be elucidated b> the constant 
reference to history, just os in turn the history of currency 
has to be interpreted by the aid of general principles Each 
(Oiintrv has its peculiar problems, which call for special 
treatment , though at the same time there is no way of avoid 
ing the operation of those economic conclitionb and forces 
that are to be found in all countries Ihe first decisive fact 
th it emerges from the vast material presented bv the history 
of money is the tendency at most periods towards deterioration 
In the time of purely metallic ciirreney debasement is the most 
serious danger, when representative money has come into being 
extravagant issues of paper arc chosen as the readiest wav of 
evading the limits of a sound currency It is perhaps too 
extreme to say that monetary history is altogether made up of 
accounts of debasements and over-issues The truth is better 
expressed in the proposition that there has been a constant 
struggle between the influences that moLe for deterioration and 
those that give support to the maintenance of a good currency 
condition Ihere is also the cheering circumstance that in spite 
of much popular ignorance there has on the whole been a steady 
improvement in the trextment of monetary systems Fxpert 
knowledge has more efl< ct in the later than in the earlier 
periods The crude expedients of the luclors would not be 
tcvleritcd in modern England There is much fuller recognition 
of the danger of over-issue in piper monev, and this is 
ucompanicd by greitei care in the trextment of credit institu- 
tions in their relation to the^ modern media of circ ulation It 
IS also not»" worthy that mere populxj agitation has lost a great 
deal of its power, as shown in the failure, of both the “ soft 
money ” and the “ free silver movements in the United 
States On the other hand, the tendency to accept scientific 
methc^ds is illustialed m the treatment of the Indian currency 
question 

ijYe^U Cnrrencieb already noticed the i)olitical conditions 

of (jreck life supplied a v tried field lor monetary experiments 
UnfortuiiatUv the details are very incompletely known, and the 
subject of Hellenic money has not been suthcicntly studied from the 
economic sick Certain broad facts are jirominent The Alhcmati 
use of silver as the standard substanet coupled with the 1 iter 
employment of gold to serve for an extri or commercial ciirreney, 
IS a char tcteiistic It iture The alteration of the standard by Solon 
appears in the light of ui exceptional revolutionary expedient 
It amounted to the creation of a new standard umt—thcAttic- 
which was imitated by otht r states, c Corinth Only one doubtful 
instance of debasement can be found m the subsequent hisloiy of 
Athens This honesty in respect to the monetary standard seems 
on the whole to have prcvailetl in the Greek states borne despots, 
as Dionysius, issued adulterated coins, but these were isolated 
cases 1 he use of gold and silver in an amalgam, known as elcelrum, 
was an admissible device it, however, had tlic evil effect of suggest- 
ing the use of poorer alloys 

Homan Money —Ihe lustory of money m Rome is rather diffi rent 
Beginning with copper, the cuirtncy was changed into a double 
standard one by the introduction of silver (2O9 b c ) Gold came 
in for commercial use with the extension of the Roman dommions, and 
copper was reduced to a token coinage In the stress of the Punic 
Wars debasement was one of the financial devices of the magistrates 
The conquest ot the Greek teiritonos brought about the regulation 
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of their currencies Silver was prcscnbeci as the money substance 
The cstabhshment of the empire ltd to the definite concentration 
of the nght of coining in the sovereign though concessions were 
made in various localities, where the smaller coinages were allowed 
to contmui But the i)rintipal interest of the money of the Roman 
Empire is due to the remarkable way in which it illustrates the 
tendency of despotic and bureaucratic rule to lower the condition 
of good administration A long course of debasement is the 
characteristic aspect of the currency system Under the empire, 
we are told, the history of th silver coinage is one of melancholy 
debasement Ihe most extensive frauds in connexion with money 
were peipetratcd by the Romans ** Ihe gold aureus^ which in the 
time of Augustus was one forty-fifth of a pound, was under 
Constantine only one srvcntv second of a pound The alloy m tlie 
silver coins gradually rose to tlirct fourths of the weight Plated 
coins came into extensive use The practice of debasement was 
in accordance with the theories of the jurists, who seem to have 
regarded money as simply the creature of the slate, t e the personal 
ruler 

Medieval Money — After the overthrow of the Western Empire, 
though the invaders were in the condition of what has been c^lca 
natural economy/* the state in which monty has not come into 
being, they soon were disjxised to carry on the Roman tradition, 
and thur rulers adopted some form of silver currency With the 
temporary revival of the < mpire under Charlemagne there comes 
the effort to found a general standard money on the basis of the 
silver jx)und From this new starling ])oint it is possible to trace 
the course of some of the leading currency systems of Europe 
For purjxists of illustration it will Ixi sufhcient to sketch tht move 
ments in I ngland and France, which arc typical of the general 
course of monetary development The systems of these conn tries 
arc moreover remarkable (1) in the contrasts that they present 
to each other, and (2) in the widespread influence that they have 
exercised on the monetary arrangements of other nations 

Lngli^h Monetary Hisiorv — ■ I he English currency begins wath 
the pound of silver (troy weight) as the standard unit, subdivided 
into 20 shillings, each contaimng 12 penmes The only coin at 
first in use was the silver penny Ihis system in force before the 
Conquest is the direct descendant of the Carlo vingian system, and 
it continued without change unld alx)ut 1276, win n a slight depre 
ciation was introduced by coining the jpound into 243 {lenniis, 
instead of the original 2 jo 1 his was the nrst of a senes of changes, 
generally in the direction of lowering the wught of the com Two 
periods arc remarkable for the operation ot this tendency, viz 
(i) the reign of Edward I when the silver was debased by 20 % 
inthcpenod 1344-1351 and (2) the close of the reign of Henry VIII 
and that of Edward VI , 1 343-1532 In this short space of tin 
y<ars the expedient of tltgrading the quality of the coinigc by 
bringing the alloy up to three fourths of the mass was practised 
for the only Unit in bnghsh history The substitution of the 
pound troy for the Tower pound in 1527 was accompanied by 
a lowering in weight which far exceeded the gam from the lugher 
weight of the new pound (5760 instead of 3400 grains) fht 
reformation of the silver coinage under Ehzabeth (13O0), and its 
definite settlcmtnt in iboi on the basis of coming 02 shillings from 
the p>ound troy ilso deserve mtntion Turning to the gold currency, 
wt find some goltl pennies issued m 1257, probably in imitaUon ot 
the issue of the Itahan cities, which were due to the opening of 
eastt rn trade and the example of the Greek Empire, which had 
always retained its gold currency The regular scries of English 
gold coins begins in 1343 when Edward III ordered the coinage of 
florins — the title is significant — at 50 to the Tower jiound The 
noble " soon followed Ihc sovereign ' was first issued m 
1489 But gold was treaUd as a commtreial money, to be used 
as subsidiary to the standard silver Its value wis therefore 
varied from lime to time to meet the difficulty that local bimctalhsm 
IS certain to cause, m consequence of the undervaluing of one or 
other metal During the i7lh century the most noticeable mone- 
tary events are the proposals for depreciation, of which the most 
remarkable was that of W Lowndes (1O52-1724) for lowering 
the standard by some 23 % the introduction of the guinea as the 
leading gold com, and the freejuent readjustment of the values of 
the two metals by proclamation The great rccomage of 1696, 
earned out on the pnnciples advocated by Locke, reformed the 
silver currency In the i8th century the establishment of the 
guine4i at 2is by Newton s advice made the adoption of gold as 
the standard inevitable, since it was overvalued in an appreciable 
degree The position of gold as the practical standard is clearly 
recogmzed by Adam Smith (1770) and is regarded as settled by 
Ricardo (1809) 1 he full legal establishment of the present metallic 

currency took place in 1816, when the guinea made way for the 
present jxiund or sovereign, and silver was formally reduced 
to the level of a token coinage, being shghtly lowered by the coinage 
of the pound of silver into 66 shilhngs Thus, by a course of develop- 
ment extending over 700 years, the Enghsh currency has been 
transfonned from a crude silver standard system into one resting 
on gold, but employing both silver and representative money for 
the greater part of the actual work 
french Money its^ Development — Though the monetary system 
^JfSCharlemagne soon disappeared m Germany and Italy, it con- 


tinued in the part of his empire that became France The extreme 
confusion of tne time of his successors enabled the feudal lords to 
claim the nght of coinage No le*ss tlian 1 50 seigneurs are said to 
have exercised this power at the accession of the first Capet With 
the growth of the royal authority the freedom of pnvate coining 
was restricted, in order to reserve to the Crown the profitable 
right of seigniorage Unfortunately tlic legitimate profit from tins 
source was not sutficient to satisfy the wants of the royal treasury 
Therefore French monetary history is marked by a long series of 
debasements, extending from the time of Plullp I to that of 
Louis XV (1060-1774) In sharp contrast to English pohey the 
tampering with tlic currency was persestent so that Louis IX was 
looked on as quite exceptional In later days his management of 
the royal mint was always appealed to as the equitable standard 
for the observance of his successors * Yet m his time the hvre had 
been debased to less than one fourth ot its primitive level 1 he 
Hundred Years* War presented the occasion for still further degrada- 
tion At the accession of Ixiuis XI (1461) the hvre had bttn brought 
down to one fifteenth of its original value The lOth century is equally 
an age of depreciation, no less than nineteen occurring between 
1497 and 1 602 Again, m contrast to the Enghsh system, the 
absolute monarehy continued the process of debasing the standard 
under I ouis XIV , and the hvre was only one half what it had been 
under Henri IV At the Revolution the decline had proceeded so far 
that the hvre ha<l liecn reduced to one seventy-eighth of its primitive 
value Ihc new spirit of rtform produced an entire change The 
frine was substituted for the hvre at the equation bo franes, 
8r livrcs In fact, until the establishment of constitutional govern 
ment the French people had to deptnd on popular violence to pro- 
cure any tempor try reform in their currency Smee the Revolution 
the course of development has been tssentially orderly and regular 
All through the time of the anciLn regime silver was the prmcipal 
money and the standard, as the ust of the word argent " as a 
synonym for money shows Just as England got a gold currency 
by overvaluing gold, so did 1 ranee get a silver one by overvalumg 
silver Inde'ed, it m ly be said that the diftereiit ratios chosen by 
the two countries neeessaiily caused a rtdprocal dram, aflordmg 
a good example of the action of local bimetallic systems with 
dimrcnt ratios between the two metals A further result from 
the comparison of the systems of England and France is the greater 
maturity of the formtr England gamed an honest currency 
before E ranee sh( led the way in the adoption of the gold standard, 
while in her treatment of representative money she has held as 
decided a pnority The ditlcrcnce in economic conditions in the 
nations in part explains the contrast Thire is no doubt that in 
both cases a high degree of development has been reached Finally, 
it should be icmarked, that as I ngland has worked out in practice 
the system of composite legal tendfi,' so has Fnnec, with its 
monctaiy alhes, been the first to show efieetively the operation of 
the limping standard {dtalon botteux) Each nation has thus 
supplied i type, which recent monetary changes give evidence of 
having been used as the pattern for other less advanced countries 

9 Some General Questions respecting the ConMution of Money 
— The consideration of the history of currem y systems naturally 
suggests the general problems that the more advanced countries 
have had to encounter Of these, some may be described a.s 
formal, t e they relate to the arrangement and the definition 
of coinage and standards Others are in essence issues of principle 
involving the most complicated theoretical doctrines, on which 
there is even yet sharp diflerences of opinion between competent 
students of economics In some instances an intermediate 
class may be found, eg the question of subdivision of the 
coins docs raise some difficult matters of application, though 
It clearly belongs of right to the group of formal questions 
But the distinction is a valid one Whether a country should 
adopt the “ gold standard or prefer a “ bimetallic ” standard 
is obviously very different from the elementary points about 
units and the different classes of corns We will therefore begin 
by noticing some of the characteristics that are found in all 
modem currencies and some of which are implied in the idea 
of money llius it is true that every currency system must be 
based on a standard wwz/ii/ziizZwe which consists of a ‘‘fixed quantity 
of some concrete substance defined by reference to the units of 
weight or space ” The English unit, for example, is the pound, 
which consists of a definite quantity of gold (12327447 grs 
standard fineness) while the French unit is the franc (composed 
of 5 grammes of silver nine-tenths fine) It is not necessary, 
though It is usually the^ase, that there shall be a coin correspond- 
ing to the standard unit, all that is needed is that the current 
coins shall be multiples or submultiples of the unit, or at the 
least easily reducible to it The Portuguese ret is too small to 
be corned, and the pound of silver that formed the unit of the 
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early English and French currencies was too large Quite 
distmct from both the actual coins and the umt of value is the 
money of account, though in practice it is usually identical with 
one of them In Russia m early times the rouble was an imagi- 
nary money of account not toined, while the copper copeck was 
the unit of value Connected with the distinction between 
the coins and the unit is the highly important one between 
standard and token money, the former bemg of full power for 
discharging debts, and in the case of most systems only of 
equal value to the metal out of which it is made, while the latter 
is rated at a nominal value higher than that of its material 
The silver and copper coinage in England and the smaller coins 
m the Latin union are only tokens, in the case of Fnghsh silver 
coins, the cost value is less than 40 % of the nominal one fhe 
trench tokens are made of inferior fineness (835 per 1000) to 
the full tender silver Two restrictions are applied to token 
issues (i) they are only legally available to discharge small 
debts — in Fngland silver is limited to the payment of 40s , 
(2) they can be coined onlv by the permission of the state 1 hus 
in England the Bank of England is the state agent for the silver 
coinage Ihe limitations are evidently required to prevent 
the expulsion of standard money, and to avoid the flooding of 
the circulation with coinage that is not needed for the purpose 
of the limited exchanges to which it is confined Intermediate 
between standard and token currency are those forms of coinage 
that are free from the first limitation, but restricted by the second 
They have this further point of resemblance to tokens in that 
their nominal value is higher than that of their material — 
the hrench 5-franc pieces and the Indian rupees are promi- 
nent examples Similarly, the analogy between representative 
money and token money is deserving of attention, and suggests 
the desirability of the latter being regarded as in some respects 
a fiduciary issue, for which the issuing authority incurs 
responsibility 

A class of considerations already referred to (§ 5) requiies explicit 
notice here vi2 the influence of popular sentiment on the char icter 
and foims of a country s currency The fact that money has to 
circuLitc amongst all classes of society makes it indispcnsabU that 
it should be suited to the v\ ants and < ven the pre judicc s of the ust rs 
Many curious instances of preferences for particular coins or speri il 
forms of paper money can be given the Austrian Maria rheres«i 
dollar of 1780 is a fuouiiU on the Afiican coasts ind has been 
frequently reissued for use there Kc isons of eonvemence and of 
security combine with sentiment, as m the detcrmiiud rejection 
of the U S greenbacks " by the inhabitants of California duiing 
the inconvertibility of that euriency Kerognitiem e)f the desiies 
and tastes of the community is almost essential m ciri\ing out 
any monctaiy rcfoini It is only by building on the habits and 
customs thxt hive become estiblishcel that improvements in the 
monetary system can be eifectively completed Not only is this 
careful observance of the disposition of the m iss of society txpt dicnt , 
there is still greater need for taking account of the inclhods and 
interests of those sections of the business world that de il specially 
with money A currency change that was bitterly oppose cl by the 
banking interest would cert iinly be difficult to introduce in either 
Englind or the Uniteel btates, traders have great influence as to 
the forms of money that they will accept and facilitate the use of 
In another aspect the stuely of the interest of dealers m the arrange 
ment of the monetary system presents itself One of the baturcs 
that caused much surprise in the infancy of economic study was the 
disappearance of good coins from the circulation, while inferior 
ones remained in use mdehnitcly To the lirst observers there 
seemed to be somi thing pcrveise in the preference appircntly 
shown towards debased or worn coins In business transietions 
inferior articles ire taken only at a lower price The explanation 
IS easily understood when furnished it consists in stating the 
difference between a commodity whicli is sc^ught fur its use and 
money which is taken as merely a medium of exchange Provided 
that com is not too bad for further circulation it will be accepted 
without difficulty Still less will there be any trouble if the differ- 
ence IS only in the relative value of two metals such as silver and 
gold The great majority of any population will give and take 
money without particularly observing it It is enough if the 
coin conforms to the usual type Ihcre exists however in all 
mercantile communities a class of dealers in money, who make a 
profit by selecting the best coins for exportation or if two metals 
are m concurrent use, the coins of that metal which is undei valued 
in the proportion fixed In the case of mconveitiblc paper issues 
the withdrawal is also for the purpose of hoarding to secure the 
profit expected whpu there is a high premium on bullion The 
action of self interest under these conditions produces an effect 


which has been briefly formulated in the statement " that bad 
money tends to drive out good money 1 he proposition has been 
stylcfi ‘ Gicsham's Law V ) Abundant illustrations of its 
working are available The establishment t)f the English gold 
cuireney and the hrench stiver one m the i8th century, already 
mentioned 8) is in cffLclive one Quite as good is the transition 
of France from the silver to the gold currency form after the great 
gold discoveries of the middle of the 19th century In truth it 
may be said that most of ihe monetary transitions hav( been due 
to the operation of the force indie ited in Gresham s Law The 
importance of the law lies in the woirmng that it gives against the 
attempt to reform a degraded curitncy by the issue of belter 
money Such oxierations of the mint are in Adam SmitVs 
judgm6nt somewhat like the web of Ptnelope " The caution 
holds equally in respect to the reform of a dcprc'ciated paper cur 
reney or to an effort to force an undervalued metal into circulation 
The success of so many monetary leforms in the last forty yt irs 
has been m great measure due to the better appreciation of the 
working of the piinciplc Its iid can also be obtaine^d by setting 
up the suitable conditions, wliile it can be counteracted through 
the use of the principle of Lunitation so clearly expounded by 
Ricardo Some of the constituent parts of the I re nch ind American 
currencies rest altogether on the in imtcnance of an overvalued 
coinage along with one of higher value by tin limitation of the 
quantity of the foimer to the amount that cen be employed without 
expelling the remaining part of the circulating medium from 
monctaiy use 

Another part of the structure of any currency is the sc tie on 
which its accounts, and by consetjuence the degrees of its coins, 
aie ariangtd The pound the shilling, and the jicnny in the older 
LnglLsh system n presented so many grades m the subdivision of 
\ ilue All otlur eurrenen s have the same need for divisions 

1 lie siinpUst scale would be what is called the binary , m which 
each com is the half of the ntxt highir and double the one immedi- 
ately below it Most actual systems have series of coins on the 
binary scale Ihe penn> ihe halfpenny the faitbmg, the 4s 
piece the florin the shilling the sixpence the thicepenny, at a 
higher level the sovereign the half so\crcign the ciown the lialf- 
crown irc English ex implcs The Latin and Scandinavian unions, 
as also Germany ind the United States hi\e seviial binaiy coinage 
series But no countiT idopts i pun ly binary sc ile England 
in p«irt retains the old diiodccim il ' division in the relation of 
the shilling and the penny Neaily ill ci\ili7td nations have come 
to accept the system of Decimal Coinage (q v ) though in their actual 
currencies they admit ceilain divcigenees from the strict decimal 
system The convenience of ha\ ing the monetary sc ilc of accounts 
in aeeordanet with tlie mthmetieal scale will probably secure the 
ultimate victory of the dieimxl sjstcm (ver) where in spite of the 
obj< ctions to it on the ground of its having only tivo factors — 

2 and 5 —as igainst th< 1 irger number ot the duodecimal scale 
(234 ind t)) The imiiKiisc trouble invohed in altering accounts 
and the difficulty of ovei coining tin hostility to change felt by tho 
ordinary membirs of the community irt thi obstacles that pi event 
tlu adoption of the decimal system in England 

Connictcd with the composition of a euneney ind the scale on 
which it is based is the question of its n lation to othei currencies 
I roiii a vciy eulv tunc the conception of a money that should 
not be confined by i politic il limit aj:)pears to have existed In 
Ixct until the state took over the control of money its more important 
forms had a wide diffusion 1 he tali nt equated to the ox is a 
prominent instance Even when the city state pro\ided its par- 
ticular coinage we can still perceive the circulation of the better 
coinages outside their legd area The effect on the (xreek currencies 
has been noted above (§ 8) Under the Rom in hegemony and the 
empire that aiose out of it there was the equivalent of an inter- 
national currency m the wide circulation of the coinages adopted 
from the conquered stUcs Such coins as the drachma and the 
denarius were of gencial use m the then cimIi/ccI world In later 
tunes the Cirolingiin silver currency for a shoit period supplied 
an in tei national medium which vanished in the confusion of the 
middle ages Owing to the rise of national governments money 
became a national distinctiem peculiar to each slate It is only in 
the last sixty years iliat the idei of international money has been 
revived in a practic il foim Unfortun ilely the revival was speedily 
cheeked by the reaction m favour of nationalism that followed 
the Eraiico German War (1870-71) and by the controversies as to 
the proper standaid (Sec Bimetallism and Monetary Con- 
ferences for further discussion of this topic ) 

10 Typical Currency Systems their Evolution and Governing 
Principles — At first sight it appears that the systems of currency 
are almost infinite in their variety They have grown up m 
different nations under the influence of local ( onditions and reflect 
the customs of the particular society But, underlying these 
superficial differences, there are certain general principles tlmt 
permit of a grouping into a small number of clearly marked types 
The classification, though resting on logical grounds, is very 
largely m conformity with the course of historical development. 
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Better forms have come into being as social progress has 
become more pronounced; and further improvement may be 
expected m the future The condition of thmgs when money 
IS coming into being is characterized by the weighing or measur- 
ing of the substances used for aiding the course of exchanges 
It has therefore been ( ailed the svstem of “ currenc y by weight 
In strictness, it is better regarded as the stage before the intro- 
duction of real money and thus outside the field of iurrenc> 
systems proper The simplest system of currency seems to be 
that m wJiH h the state coins ingots of different metals and allows 
them to ( irculate without assigning an> ratio for their respective 
values Such an inconvenient form is not likely to be of long 
continuance, but it has sometimes arisen at a later time through 
the introduc tion of foreign coinages Holland at the end of the 
16th century, Turkey down to the present day may be given as 
countries approaching this state Ihe title of “cuircncy by 
tale ” IS Jevons’s apt denomination for such a currency system 
The next form in logical order is that in which a single metal is 
definitely appointed as the sole stand ird money In carl} 
ages this is the most natural arrangement, and it has, tl\crefore, 
been widely adopted Silver has been the metal generally 
used in this way, as the instances previously given (i:} 8) 
prove Ihc title of “ single legal tender ” system is the obvious 
one for this form With the growth of transactions a difficulty 
soon presents itself If the chosen metal is not of high value 
it IS cumbrous for making large payments, if on the other hand 
Its value IS high, it is unsuitable for use in small transactions 
Hence there almost inevitably follows the use of other metals, 
which are better suited for certain particular uses Ihus silver 
IS at once too he ivy and too light 1 o pa} £1000 m silver at its 
present value would take 800 tb troy, while a silver penny 
would be under the convenient limit of size Partly for these 
reasons, but also to a large extent through the persistence of 
currency by tale, we find that along with the standard money 
other kinds are brought into or retained in use ( oppe r long 
survives beside silver, and gold is employed for the more impor- 
tant commercial transactions Public convenience leads to the 
valuation of these subsidiary forms of money, and in this easy 
manner another currency system -that of “ multiple legal 
tender” — comes into being 1 hough, theoretically, several 
substances might be valued for use as money, m practice some 
kind of bimetallism is used, and generally gold and silver are 
the constituents of the system Thus for over three centuries 
England had a currency m which the values of gold and silver 
were fixed from time to time by royal proclamation France 
and the United States, as well as many other countries, have had 
long experience of national bimetallism The great problem 
in such a form of currency has always been that of keeping the 
two metals in effective c irculation As the values of the precious 
metals fluctuate, the princ iple of Gresham’s I^w is exemplified 
by the expulsion of the undervalued one Each change m the 
conditions of production or in the ratios fixed by other countries 
tends to disturb the balance and is harassing to trade I ocal or 
national bimetallism comes to be unsustainable, and is replaced 
by other currency types llie most remarkable is that known 
as the “composite legal tender” system Its object is to 
combine any advantages of multiple legal tender with the main- 
tenance of the single standard principle One metal is selected 
as the standard and is legal tender to any amount, other metals 
are utilized for the purpose of token currency Ihus in the 
system of the United Kingdom gold is the only standard coinage, 
but silver and coi>pcr are employed for the lower coins and for 
smaller payments The establishment of this ingenious arrange- 
ment IS rather the outcome of the circumstances that governed 
the English monetary situation in the i8th century than any 
refined considerations of theory, but its justification on grounds 
of principle is furnished in Lord Liverpool’s Coins of the Realm 
(1805) The extent to which the system has been copied by 
other nations and the stability of the English currency are 
strong confirmations of its merits as a solution of currency 
difficulties Though the composite legal tender system has been 
a decided success, it does not follow that it supplies the only 


mode of dealing with the troubles that attend on the use of the 
local double standard Other methods have been evolved from 
the monetary experiences of France and India, which take 
distinct forms according to the special features of the case 
There is the currency system known as the “ limping standard, ’ 
the essence of which is the concurrent use of two metals, one 
being overvalued and coined only by state authority The 
cjuantity of this favoured metal is necessarily limited in amount, 
to avoicl deprec lation or the ejection of the other metal from the 
circulation It, however, has the position of money m the 
fullest sense, in that it is legal tender for any amount The 
5-franc pieces issued by the Latin union are the best known 
specimen of such coinage In this case also the origin of the 
system was not theoretical, it was the result of the fall in the value 
of silver and the fear entertained by the French government 
that gold would be di^'placed by the cheaper metal The 
temporary expedient of limiting the coinage of standard silver 
has developed into the maintenance during more than thirty- 
five years of the limping standard which derives its name from 
the shortness of one limb of the currency body Equall} 
suggestive for monetary theor} is another phase or system 
usuallv desciibed as the “gold-exchange standard” system 
in which the ordinary currency is of a metal coined only by the 
state, and so limitecl as to keep it in a prescribed value ratio 
to another metal (gold) which dc^es not circulate, but acts as the 
standard of value Ihis variation on the limping standard 
has been produced by the effort of the Indian government to 
meet the embari assment caused by the continuous fall in the 
gold value of silver Under the pressure of failing revenue and 
of persons suffering from the rupee depreciation in gold, the 
limitation on silvei coinage was first enacted (1893), to be 
followed some years later (1899) by the establishment of gold as 
the standard, with a definite parity assigned for the state silver 
issues The success of the Indian experiment — for such it 
avowedly was — has led to its imitation by the American adminis- 
tration in the Philippine Islands and by Mexico It may be 
looked on as the natural product of the conditon m which the 
single legal tender system is proving unfit, while the material 
for the composite legal tender system is wanting The emplcjv- 
ment and theoretic cxplan<ition of these methods of currency 
adjustment mark the greatest advance made m monetary 
science and practice in recent years Whether the limping, or 
the gold-exchange standtuds will be permanent fonns is difficult 
to determine, but they are beyond doubt of much importance 
in meeting the risks of a period of transition In any case they 
arc entitled to recognition as distinct forms of currency organi- 
zation, resting on a scicntilic basih 

Ihc types presented by purely metallic currencies can be 
considered by themselves for the purpose of theoretical exposi- 
tion Tn actual working they are now affected by the existence 
of representative money Ihe state issues paper money which 
may be either convertible or inconvertible, or if it refrains from 
so doing, the banks take up the task and supply a medium of 
exchange m the form of notes, or by a later development through 
providing for the use of cheques by their customers An 
inconvertible paper currency has some pronounced affinities 
with overvalued metal, a duly regulated issue of this kind is 
quite on the lines of the gold-exchange system, and the diffi- 
culties of the two forms are very similar But, just as the cruder 
systems of metallic money have gradually given way to the 
higher ones, so it may be said that the grosser forms of misman- 
agement m representative money are being removed, notwith- 
standing the recurrence of such monetary crises as that of 1907 
in the United States The great instance of government paper 
money is the United States notes, known as “ greenbacks,” 
which are fixed at the amount of $346,681,016 The most 
prominent case of bank issue of notes is that of the Bank of 
France, with somewhat over £200,000,000 m circulation 
Examples of the cheque currency are more difficult to state m 
quantitative shape, as the constituent parts are continually 
being created and cancelled, but the clearing-house returns give 
some idea of its extent in England The figure for 1909 was 
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£13,525^446,000 It seems highly probable that the next stage 
in improvement will be the extension of currency based on 
credit, after the Anglo-American pattern, to the other commer- 
cial countries of the world But this movement can only be 
slow, it will not affect Eastern cxiuntries For a long time they 
will remain in the metallic currency stage, with the moderate 
use of a guaranteed note circulation 

I here are several plans which have been advocated as superior 
to any of the systems actually in use Most of these s( hemes 
are undeserving of notice, a few, however, claim attention on 
the ground of theoretical or practical importance The most 
conspicuous is that known as “international bimetallism,’ 
whiLh was designed to obvute the evils said to result from the 
demonetization of silver and the overflow ol the established 
ratio between the precious metals Its central idea was the 
creation of a monetary league, composed, if not of all, at leist 
of the leading states (the larger the number the better), the 
members being bound to (Oin any amount of gold and silver 
at an agreed ratio By such an agreement an adec|uate held 
for the use of both metrls would be provided, and flurtiiations 
in the relatne value of silver and gold would be completely 
prevented The expulsion of the cheipci metal would be 
impossible, owing to the absence of any p'ue to whiih it could 
be driven Variations in the production of the pucious n.ctals 
would act on both metals, not on one Another plan for meeting 
the sime set of difficulties is the composition of the monetat> 
standard by taking assigned amounts of both metals in combina- 
tion as the unit say i c^z of gold with lo oz of silver Ihe 
title “ symmetallism “ has been given to this ingenious mode of 
tiying to obtain a moic stable st indard than that afforded bv 
the employment of a single metrl Amongst the many devices 
that the use of paper money his suggested the most noticeable 
are those that aim at the rejilacement of metallic money 
by some other basis Ihe socialist conception ot i 


appears to be the outcome of these discussions The first 
established conclusion is the impossibility of obtaining an 
absolute and invariable standard The best that can be hoped 
IS a near approximation by balancing the elements of fluctuation 
I 1 he construction of the most suitable monetary system is a work 
j of practical adjustment Ihc influence of the actual conditions, 
I which has been already emphasized, helps to indicate the limits 
of profitable inquiry In respect to the metallic basis the choice 
' IS between the single standard— gold or siK er, and some combina- 
tion of these The single standard of silver can be set aside, 
though It has had influential supporters On the other hand the 
only combinations that need be considered are those indicated 
ab(3ve bv the titles “ bimetallism ” and “ symmetallism 

Ihc thcoiy of the gold standard rests on the principle that one 
metal IS a better crilcnon foi moasining values than two since the 
fluctuations that occur by the substitution of one mclal for the 
other are certain to be disturbing Ihcrt is the fuithci dilhculty 
that no ratio can be peimancntl) fixed between two mtl ds is their 
values must vary with the iltc rations in jiroduction Ihe uilurent 
simplicity and so to speak naturalness of the single st md ird is 
' best reali7td by embodying it in gold which is universally ch sired, 

I of high cost and yet found in sutheient amount to dischaige the 
1 moiifv woik of the slandaid Ihc verdict of history is appealed to 
, s eonhiming the theoretic presumption for gold has been gaining 
giound from century lo century The struggles to reverse this 
pioccss hive only made it more pronounced (see Monetary Con- 
lERiN(Fs) Most of the objections to the gold stendard rest on 
ideas which ire the support of othei economic fallacies Ihe at- 
tempts to supersede it involve the rejection of the rule of economic 
1 iw 1 ho foundation of the doctrine of ' bimetallism ' is the the ory 
tint the value ol money is dctcimined, not simply by cost of pro 
duct ion, nor by unregulated sui)ply and demand, but by the action 
of regiil ited dcminel, in coniunetion with the actual conditions 
of production States are the deinanders of metal for monetary 
use, and by ulj listing that demand they ran powerfully influence 
the coiiise of production, especially as the cost at which either 

lAHii I -Lshniated Pioductwn of Gold and '>ilvcr^ 14 ^^ n^oo 


“labour note” may be paralleled by the idea of 
“commodity notes,” resting on a development of the 
I learing sy stem Vicvyed from the prac tu al standpoint 
It may be said tha' the double standaid in any foim 
IS condcmnid by th( course of events, it has been 
defe itecl by the gold standard In respect to the other 
proposed methods there is the almost insurmountable 
difficulty of making them in any way sullicKnllv 
popular to overcome the resistance that they must 
necessarily encounter This rritu ism holds good, e-juitc 
apart from the ohjeclions of principle to whidi thev 
are all open, in very different degree it is true The 
influence of custom in relation to money can never be 
set aside h or this reason it is certain that very gradu d 
change is the only possible kind of monetary leform 
that can hope for success It is essential to preserve 
as far as possible the old surroundin^^s and avoid the 
intrusion of novel devices The adoption of what 
Sir R Giffen has styled “ fancy monetary standards ” 
is rcseived for a distant future # 

In the course of the development of monetary 
systems important theoretical problems hive presented 
themselves For the middle ages the great question 
was the best mode of securing an honest metallic 
currency At the beginning of the modern national 
states the problem of keeping a parity between silver 
and gold was the most serious issue which each state 
attempted to solve independently With the rise of 
credit there followed debate on the proper manage- 
ment of paper money in its various forms, which has 
not yet been completely closed But the tendency in 
the last fifty years has been to concentrate attention 
on the meaning and due constitution of the monetarv^ 
standard In particular, the difficulties that result 
from an alteration m general prices, and the inc^on- 
v^enience to foreign trade from different currency 
standards have been exhaustively considered It is 
therefore desirable to present in a concise form what 
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gold or silver is obtained vanes with the productiveness of the 
poorest ininc in working Thus by directing consumption, states arc 
controlling production, and therefore — within limits — fixing the 
relative value of the two metals This power has been shown in the 
stabihty of the ratio during the continuance of the French double- 
standard (xSo3~i 873) Ihe possibility of inamtaining a given 
ratio being thus c trblishcd, the argument proceeds to show the 
advantages of the systc m (i ) It sccurts the concurrent use of the 
precious metals and avoids throwing all the money work on gold 
(u ) Greater stability m value may be expected, since the fluctua- 
tions of either metal will be compensated by those of the other 
At the worst the variation can only be as great (iii ) The 1 irgei 
stock of money tends to keep up prices to the benefit of trule 
for falling price's hamper production (iv ) The fixed ratio provides 
a stable par of exchange between silver using and gold using 
countries, though uiuversal bimetallism would remove this dis- 


tinction (v ) The estabhshment of a world-currency ould be 
facilitated by allowing both metals a well-defined relation This 
enumeration of the heads of the bimetallic " ease shows that its 
working depends on the area of its operation ft must be inter- 
national ' and the states composing the umon must be great 

C owers in the monetary sense ( 3 thcrwisc, tht ir action would 

c comparatively mcticctive I he crucial diificulty has been the 
determination of the common ratio The risk of failure in carrying 
out the pfilicy has provt d a deterrent to such great powtrs as I ngland 
and Gei many, who are in possession of the gold standard On the 
theoretic side the chief weakness of bimetallism has been its failuie 
to supply any char account ot the limits within which stales can 
regulitc tlu ratio of gold to silver If the ratio 15 5 i can be set 
up why shoiilil not the ratio 100 i or that of equality? Its 
practical failure has resulted partly from political conditions 
paitly from the removal of most of the difheulLies winch it was 


Fable II — T/ie Coinage Systems of Continental LufopCy exhibiting the Gold and Silver Coins, their WttgJd, I ineness Remedy and 

Approximate Value in Lnglish and United Sides Money 
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^ Present system introduced in 1894 in place of the system 
adopted in 1870 Ihe Maruv Theresa dollar is only used as a com- 
mercial monty in Levantine trade 

- The system of the Scandinavian union came mto force on the 
I St of January 1875 It is based on gold monometallism 

* Ihe coinage system of Trance came into force on the oth of 
May 1799 It wTs extended to the countries forming the Latin 
union in 1865, it has been adopted by Greece, Kumama Scivii 
and Spam It is tin, most widely extended system in Europe 
The Austrian 8 and 4 gulden pieces were equivaknt to the 20 
and 10 frinc pieces in 1879 it was estimated that the system 

was used by pojiulations imountmg to 148 000 000 In its origin 
a double standard (with ratio of 155 i) it has become a limping 
standard by the himtation of the silver coinage Ihe unit is the 
i.me^vilue all through the umon but receives different names in 
countries I he titles are in France Belgium and 
franc and centime , in Italy lira and centesitno, m 
t^^^4chme ind lepta, in Rumania leu and ban, in Servia, 
in Spam peseta and ceniestmo 
TOWnan coinage law came into force on the ist of January 


1875 It was mock Ilcd on the English systena, but it is only m the 
last ftw years thit the old silver has been completely withdrawn 
* Ihi Dutch standard has been chinged more than once In 
1847 ^ silver standaid was introduced ind retained till 1872 the 
unit being the silvei guilder In 1875 the free coinage of gold was 
decreed, silver coinage having been restricted since 1872 Thus 
the limping standard is in force 
« Ihe nominal standard of Portugal is geild The English 
sovereign is legal tender at 4500 reis 

’ The Russnn currency until 1897 was nominally a silver 
standaid one but really was inconvertible The currency was 
improved m 1885 and in 1897 standard was adopted 

provision being made for the withdrawal of the paper monev 
Finland, which had a currency on the French model, is now being 
compelled to accept Xhe Russian currency 

^ The Spanish coinage was assimilated to that of the Latin 
umon in 1871 Spam diffcnng from the other countnes of the 
group coins a 25 peseta piece 

^ Ihc Medjidic coinage was introduced in 1844 English sov^e- 
reigns circulate at 125 piastres, 20 franc pieces at 100 piastres 
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intended to meet by the subsequent econonuc development 1 he 
proposT,! for a joint standard loaned by using a unit m which the 
two metals ire combined his the advantage of escai)mg the risk 
of failure to m untaiii the ratio, for it makes the employment ol 
both silver and gold essential Its influence in causing stability 
IS also likely to be greater, but it is open to the cl ingcr that a shortage 
of one metal would not be compensated by the abundance of the 
other The further adv ullage that it does not need international 
agreement (for t ich country could settle its own combination) is 
counterbalanced by the strange ness of the plan and by its ncet ssi- 
tating the use of rcjiresentative money I he suggestion of 


** goloid " coins on the model of the Cfteek ( Icctnim would hardly be 
acec ptabk 

ir The Present Money Systems of the World Changes of the 
• last Half Ctniury — I he facts as to the money of the leading 
^ countnts of the world are given in lables il and III It is, 
however, neetssarv to explain the way in which this position 
his been retched by the reforms of the last fifty years Since 
i86o the alterations in standards and in com denominations 
i have been of a very^ e\tcnsi\t luture Lngland is one of the 


I AHLE III — e mrincies of the more important N on- it rope an States 
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^ Until 190O the,rc was no mint in Can lela rnglish and Araeiie in 
te)ins circulate The standard is gold (£1 — 4 800 dollars) I he rc 
wore formcily different methods of counting viz English sterling 
Halifax currency and Canadiin sterling, the respective ratios 
being 100 120 io8 

- The Mexican currency lias been enlucly alte red in its standard 
by the legislation of 1905 The gold exchange system his been 
brought into force The old established dollar, which is called 
piastre is rceluctd so as to represent a ratio of aiwut 33 i 

3 The elollar was introduced m 1787 as the unit In 1792 the 
latio of gold to silver was fixed it i to 15 this valuation under- 
rated gold consequently silver beeame the stindaid In 1834 the 
ratio was altered to i to 16 and it was again changeel m 1837 
In these changes gold was ovet rated and silver was elnven out of 
circulation this led in 1853 to the reduction of the metal m 
the silver coins, which therefore became a token currency The 
suspension of cash payments teiok place m 18O1 In 1873 silver 
was demonetized, and gold became the standard In 1878 the 
Bland Bill was passed making the silver dollar a legal tender 
but confining its coinage to the executive and fixing the amount 
at from two to four million dollars per month The diflicuUies that 
resulted from this measure led to the Sherman Act of 1890 pro- 
viding for the coinage of silver to the annual amount of 54 000 exx) oz 
Owing to the cntical situation created by these efforts to aid silver, 
the icpeal of the Sherman Act w is carried in 1893 Since then the 
chief problem has been to maintain an effective gold reserve 

The Argentine cuncncy is, in practice one of inconvertible 
paper The gold coins were altered m 1881 The old South 
Amencan onsa weighed 27 grammes, was 875 fine and worth 
ji3. 4s 6<L 
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® The Brazilian currency is greatly depreciated It is derived 
from the Portuguese 

^ fhc ( hilean coinage was reformed in 1895, when the gold 
standard \v is adopted ind the sy^stem 1 roiight into idation to Iho 
Erighsh one Two Chilean Condi/rs (20 peso pieees) being equal 
to £?i 

’ In 1904 Colombia adopted the gold standard by taking the 
cquiv lie nl ol the Us dollar as the unit, but the inconvertible 
paper is the mam currency, and the old cenns pass as commercial 
money 

^ After attempting a parity with the Latin union and passing 
through a penod of ineonvci tible jiajier Pcni h is adopted the f nghsh 
gold standard and coinigc but keeps her own silver dcnomin itions 

^ 1 he silver staneiarcl was prescribed in India m 1835 with the 
use of the gold mohurs The latter was demonetized in 1853 
In czmsequence of the fall in the golel value of silver tlie Indi in 
mints were closed to the coinage of silver otherwise than by the 
government in 1803 Ihe amount of currency was so hmile^d as 
to bung the ru])ec to the value of is jd On the realizition of this 
position Enghsh sovereigns were made legal tender at the ratio 
of 15 nipccs =r- I sovereign India has by these measures joined 
the class now bcconung numerous, of gold exchange standard 
countnes 

Ihc old Japanese currency consisted of gold cobangs and 
silver ilzibus with a ratio of 4 to i fins anliepic system was 
replaced in 1871 by a double-standard one on the Eicnch plan 
the ratio being 1617 i r The system passed first into one of silver 
monometallism and then lx*came one of inconvertible paper 
The great reform of 1897 aided by the Cluncse War indemnity, 
placed the currency on tic gold basis 
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few countnes that has not found (hanpje desirable France has 
reorganized her token coins (1864), entered into the Latin 
union (1865) and adopted the limping standard m 1874 Ger- 
man v' has completely transformed the monetary system hitherto 
existing in the German States (1873) The Scandinavian union 
has been set up (1875) Holland has (hanged her system more 
than once Still later, Austria-Hungary (1892) and Russia 
(1897) have come over from the silver standard with the practu al 
use of incon\ ertihle paper to new currencies on the gold basis 
In Ameru i the United States, after a series of monetary expe- 
riences, has mule the gold dollar its standard unit, though 
the siher complication still exists Mexico has succeeded in 
establishing a gold-exchange standard at such a ratio as to induce 
the import of gold British India has had its rupee (urrency 
put into relation to the Fnglish gold unit, and has been followed 
1 )) the Straits Settlements Japan first abandoned its ancient 
(urren(v (1871) It then adopted a double standard system 
which became in practice a silver one and later passed into 
inconvertible papei V inally, it has (1897) established a composite 
legal tender s\stcm on the gold basis The Dutch Indies hi\e 
the gold-c \( h inge st inclard on the seme ] 1 m as British Indi i 

Remarks ~ln idditioii to the tabular statements the following 
points respecting the currencies of less idvanccd countries may^ be 
indicitcd 1 hough there is a tendency to establish the money of 
the mother-country m colonics some of the Britisli jxisscssions 
icqmted by conquest have kept tluir foimcr cuircncy There 
Ins l)ccn V widcspiead movement in the backwaid countiics of 
tile world towards reforming their money, chiefly by setting up 
some line of connexion with the gold stand 11 d In South an<l 
Central America the dollar has been letamed as the unit, but the 
movement lor co-ordination with the I rtnch system his ceased 
riic English standard has been prefened as a moiUl by Chile and 
Pe-iu In Asia the currency of the Philippines his been rcoiganized 
under American control Uiina is considering monetary reform 
and Siam has made progress in the diicction of the gold tvehangt 
st unlaid Ihobably the most defective currencies ate now thost 
of Tuiktv ind her tnbutary states 

Biulioc rapuy — The litcratuic on the subject of money h s Ikcu 
well dcsculied as almost me isurcless 1 he list of wuters who 
have eontiibutcd to it begins with Aristotle and includes such 
f imoiis names as Copernicus Loeke and Newton A full enumera 
tion would fill i volume of no slight size All that can be done heie 
is to give a short classilicd list of ilie most seivieeablc books 

I Economic textbooks En^dish and \mcncin -] S Mill 

PftfictfyUs of Political Economy (London new cd by Ashley 

KjO'i), Sidgwiek Pmuiples of Political Economy (London 188-j 
3rd e-d 1001), J S Nicholson Pnnitples of Political I conom\ 
(3 vols London 1893-ryoi) I A Walker Political Economy 
(New York 1883 2nd eel 1S87 often reprinted), \ T Hadley 
Leonomtes (New York 1890),! A Sdigman Principles of Lcovo 
mics (New York 1905), If K Seager Intiodxiction to Lcononucs 
(New Voik 1903 3id ed igoS) I rcncli M C hc\ ilu r Cours 
d CLOdomie politicjue [\o\ 111, I a Monnaie ' Pans 1850), P Lcioy 
Beiulieu 1 rait^ d Economic politique voU Pans 1890), C Gidc 
Lours d tcot omie politique (Pins 1900) German H Mangoldt 
itrundnss der VolkswirtschaftsUhre (2nd ed Stuttgait 1871), 
G behonbe rg Handbuch der politischcn Oeconomie (Tubingen 

4ih ed 1904), (» Schmollcr (jrundriss der allgemeinen 
I oLhswirtschaftslehre (Leipzig 1900 1904) I he Dutch work bv 
N ( Picison has been translated into Pnglish with the title 
Principles of Economics (London, 1902) 

II bperi il treatises on ‘Money W S jevons Money and 
the Mechanism of Exchange (London 1875), V A W ilker Money 
(New Y ork 1 878) , J S Nicholson Money and Monetary Problems 
(London 188S oth ed 1902), C A Conant F he Principles of Money 
and Banking (2 vols New York 1905), A Arnuine La Monnaie 
le crSdit ct le change (Pans 1893 2nd ed IQ02), \ de Fovillc la 
Monnaie (Pans 1907), C Knies i^eld und hredit (Berlin 1873- 
1879), G I Knapp Staatliche I heone des Geldes {Lcip/xg 1905) 

III Works on special questions See Bimetai lism Banking and 

Mon I \ry C onfeki nci s for writings on the problems of the standard 
and depreciation Eor the history of money I Lenormant, fa 
Monnne dans I antiquiU (Pans i87<>) , W A Shaw History of 
Currency (London 1895) Eor the history of the English 

cunt ncy l>esidcs the works on the numismatic side I-ord Liverpool 
Coins of the Realm (1805 lepnntcd 1880) For America W G 
Sumner History of American Currency (New York 1874) On the 
pl(9|it3ctioii and consumption of money malcnals W Jacob 

and Consumption of the Precious Metals (2 vols 
L0iija8}l 1831), and A Del Mar History of the Precious Metals 
(L 4 rtdon, 1880) fechnical details in Tate's Cambist (many 
editions) (C F B ) 

MONEY-LENDING, the lending of money on usury {qv) 
The business of the professional money-lender is one which, as 


tyranny and abuse are likely to appear, all countries have at 
different times endeavoured to regulate In England the lessons 
of experience have shown that the abuses of this business are 
best regulated by a system of registration coupled with relief 
to debtors against harsh and unconscionable bargains Other 
countries however still appear to cling to the belief that it is 
wisest to fix a maximum rate of legal interest Thus in Germany 
the commercial code fixes the legal rate of interest on commercial 
transactions at 5 % Moreover in that country tradcis can 
demand interest on commercial debts from the day on which 
the debts fall due In France, again, the Code fixes the rate 
of interest on ordinary loans at 5 %, and on commerc lal Irans- 
actions at 6 % In the United States of America the law 
relating to the lending of money on u uiy varies m the different 
states All the states have what is called a ‘‘ legal rate ” of 
interest, and when no rate of interest is specified in the contract 
between the parties, there is a presumption that the borrower 
has agreed to pay the legal rate I his legal rate varies from 
m louisiana to 8 ®/o in W'yoming , m the Fastern states 
it IS gencr illy (x^jo Some of the states have usury laws giving 
relief to borrowers in cases where circumstances have compelled 
them to agree to extortionate rates , but other states have no such 
laws, except that a contract in writing is invariably required 
in all cases where the “ legal rate ” is exceeded 

Practically every form of investment in which a man is 
capable of mdulg ng involves the lending and bon owing of 
money, the interest exacted being the profit which the lender 
receives for the u^c of his capital I he existence of the pro- 
fessional lender, as apart from the ordinary faeihties for borrow- 
ing money on good security, is obviously due to the fae t that 
it is not every borrower who is m a position to give good security 
for a loan Where the security is bad the market is narrowed, 
the individuals who are prepared to lend money on merely 
person il see unty icquirc a high rate of interest 

The first people to practise the profession of money-lending 
in J np] ind regularlv were the lews, and the business has 
remained largely in their hinds, though they are in the habit 
of trading under assumed ntmes The Norman and Angevin 
kings were fully alive to the disadvantages which accrued to the 
people through borrowing at usury from tlie Jews, but they were 
also alive to the advantages which they themselves were able 
to reap by extorting from the Jews the wealth which the latter 
had acquired from the people The Jews were regarded as the 
king’s serfs ind squeezing them was but a {lopular form of 
taxing the people Indeed m the reign of Hear) 11 the Scae- 
carium JiicL corum was established as a separite brinch of the 
exchequer and used for the purpose of filling the royal coffers 
The English people on the other hand were not so prone to foster 
the money-lending business Sections 10 ind ii of Magna 
Carta provided that when a peison died owing money to a Jew 
no interest should accrue during the minority of the heir, and 
further that the widow should be entitled to her dower, and any 
children who were minors should be provided with necessaries 
before the repayment of the loan Then followed a large number 
of statutes known generally as the Usury I aws (see also Usurv) 
The first of these was passed in 1235 (20 Hen III c 5) The 
acts were directed to restrain the lending of money at usurious 
rates The earlier ones m some cases prohibite d the lending of 
money on usury at all, as in a statute of Jewry of the reign of 
Edward I , but the later statutes were chiefly confined to limiting 
the rate of interest Thus 21 Jac I c 17 declared void all 
contracts where the interest was more than 8 % In 1818 a 
selec t committee of the House of Commons was appointed to 
(onsider the Usury I^ws and in 1841 a similar committee of the 
House of I ords was appointed As a result an act was passed 
in 1854 (17 & 18 Vict c 90) whereby all the existing laws against 
usury were repealed 

The question whether any interest is payable or not, and 
also the amount of such inteicst, (jfepends on whether the 
parties to the transaction have expressly or impliedly agreed 
to the payment of interest by the borrower, for apart from such 
agreement no interest can lawfully be demanded on a loan 
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Although in general there is no limit on the amount of interest 
which a borrower may agree to pay, equity has always been 
ready to grant relief from unconscionable bargains This 
equitable relief is still available, though it is not so wide as the 
relief now given to borrowers under the Money-lenders Act 
J900 This act provides that where proceedings are taken in 
any court by a money-lender for the recovery of money lent, 
and there is evidence which satisfies the court that the interest 
charged on the loan, or the amounts charged for expenses, 
inquiries, fine^, bonus, premium, renewals, &c , are excessive, 
and that in either case the transaction is harsh and uncon- 
scionable, or lb otherwise such that a court of equity would 
grant relief, the court may reopen the transaction and take 
an account between the money-lender and the person sued, and 
may, notwithstanding any statement or settlement of account 
or any agreement purporting to close previous dealings and 
create a new obligation, reopen any account already taken 
between them and relieve the person sued from payment of an> 
sum in excess of the sum adjudged by the court to be fairly due 
m respect of such principal, interest and charges as the court, 
having regard to the risk and all the circumstances may adjudge 
to be reasonable 

The Money-lenders Act of igoo was passed in consequence 
of grave abuses \v hich had arisen It had been the practice of a 
certain class of lender to trade under a vanety of names , so that 
under one name the same individual would lend money to a 
person who had borrowed from him under anothei name, the 
second loan would be spent m liquidating the first, and the 
borrower finding it always e\sy to obtain more money would 
continue borrowing until ht became hopielessly involved The 
act struck at th( root of this pernicious system by providing 
that every rnone\ -lender, as defined by the act must registei 
himself as sue h, undei his own or usual trade name, and in no 
other name, and with the iddrcss, or all the addresses if more 
than one, at which he carries on his business of a money-lender 
If a money-lender fails to register himself, or if he carries on a 
money-lending business otherwise than in his registered name, 
on in more names than one, or elsewhere than at his registerecl 
address, he is liable on summary conviction to a fine, not 
exceeding one hundred pounds For the purposes of the act 
money-lender is defined as including every person whose 
business is that of money-lending, but it dc^es not include 
pawnbrokers, in respect of business earned on b\ them under 
the Pawnbrokers Art, Registered Friendlv, I oan or Budding 
Societies, corporate bodies incorporated or empowered by 
special act of parliament to lend money, persons bona fide 
carrying on the business of banking or insurance, or bona fide 
carrying on any business not having for its primary object the 
lending of money, or bodies corporate for the time being 
exempted from registration by order of the Board of Trade 
The act is not conlincd to providing for the registration of money 
lenders and for the reopening of harsh and unconscionable bargains 
A check is placed on lalsc representations and promises m idc with 
the intention of inducing a borrowci to enter into a loan transaction 
If any money lender, or any manager, agent or clerk of a money 
lender, or any person being i director, manager or other officer of 
a cxirporalion carrying on the business of a money-lender, by any 
false, misleading or deceptive statement, representation or promise , 
or by any dishonest concealment of material facts, fraudulently 
Induces, or attempts to induce any person to borrow money or to 
agree to the terms on which money is to be borrowed, he is declared by 
the act to be guilty of a misdemeanour and is liable on indictment to 
imprisonment with or without hard labour for a term not exceeding 
two years, or to a fine not exceeding five hundre<l jxiunds, or to both 
The act further piovides that if any one for the purpose of earn 
ing interest, commission, reward or other profit sends or causes to 
be sent to a person whom he knows to bt an mfant any circular or 
other document which invites the person receiving it to Ixirrow 
money or to apply to any person or at any place with a view to 
obtaimng information or advice as to borrowing money, he shall 
be liable, if convicted on indictment, to imprisonment with or 
without hird labour, or to a line, or to Ixith imprisonment and fine 
If any such circular or document sent to an infant purports to issue 
from any address named thenm or indicates any address as the 
place at which application is to be made with reference to the 
subject matter of the document, and at that place there is carried 
on any business connected with loans, every person who attends 
such place for the purpose of taking part in or assisting m the 
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carr} mg on of such business will be deemed to liavc sent or caused 
to be sent such circular or document, unless he proves that he was 
not in any way a party to and was wholly ignorant of the sending 
of such document. Moreover by section 5 of tht Monty-lendcrs 
Act 1900, where any proceedings are taken against the senders ol 
these circulars to infants, if it is proved that th( person to whom 
the document was sent an mnnt, the person chaiged will be 
deemed to have been cognis<iiit of the f ict unless he pioves that he 
had reasonable grounds for behevmg the infant to be of full 
age Under the act of 1892 this shifting of the burden of proof 
only occurred if the circular had been sent to any person at any 
um\crsity, college, school or other place of education 

As for tlic recovery of money lent if the loin is not tainted with 
illegality or immorality, or made for a purpose contiary to jiublie 
policy the amount may be recovered oy a common law action 
Where an intending borrower breaks his agreement to bonow 
specific performance will not be granted, ind the damages recover 
aolc must be mcasuuxl by the loss sustained through the breach 
and not by the sum agrted to be Unt (7 he South ifrtcan Terttforte'i, 
Limited v Wallington (1H97) i Q B O92) 

Authorities —On ccjuitable relief to borrowers rekicnn. should 
Ixi made to Bellot and Willis's Bargains with Money Undtrs On 
the law imdei the act of 1900 sec Hastings’s Law relating to Money- 
lenders and Unconscionable Bargains, and Ldmondson’s Money 
lenders Act igoo For the taxation of the Jews in the middle 
ages, jsfc Bridges, The Jews of Europe in the Middle Ages and 
Gneist’s History of the English Constitution For Ameru in law 
relating to Usury, see Stimson’s American Statute Law, and th( 
statutes of the vanous states For France and C»(rmaiw, see th< 
codes of those countries (C G \la ) 

MONFORTE, or Monfortf de Lemos, a town of north-western 
Spain, in the province of Lugo, on the Cabc, a small right-hand 
tributary of the Sil, and at the junction of the railways from 
Tuy and Astorga to Corunna Pop (1900), 12,912 Monforte 
IS built on a hill surmounted by a ruined medieval iitadcl, it 
(ontains an ancient Benedictine monastery tonvtrttcl into a 
hospital, a Jesuit college, and a fine Renaissance parish church, 
besides several convents and palaces of the Leonesc nobility 
Monfortc his manufactures of soap and linen, and some traeJe 
in timber and livestock 

MONGE, GASPARD (1746-1818), French mathematician, the 
inventor of descriptive geometry, was born at Beaune on the 
10th of May 1746 lie was educated first at the college of the 
Oratorians at Beaune, and then in their college at Lyons - -where, 
at sixteen, the year after he had been learning physics, he was 
made a teacher of it Returning to Beaune for a vacation, he 
made, on a large scale, a plan of the town, inventing the methods 
of observation and constructing the necessary instruments the 
I plan was presented to the town, and preseived in their library 
An ofheer of engineers seeing it wrote to recommend Monge to 
the commandant of the military school at Mczi^res, and he was 
received as a draughtsman and pupil in the practical schcjol 
attached to that institution, the school itself was of too aristo- 
c ratic a character to allow of his admission to it His manual skill 
was duly apprec lated “ 1 was a thousand times tempted,” he 
I said long afterwards, “ to tear up my drawings m disgust at the 
esteem in which they were held, as if I had been good for nothing 
better ” An opportunity, however, presented itself being 
required to work out from data supplied to him the “ defile- 
ment ” of a proposed fortress (an operation then only performed 
by a long arithmetical process), Monge, substituting for this 
a geometrical method, olitaincd the result so quickly that the 
commandant at first refused to receive it — the time necessary 
for the work had not been taken, but upon examination the value 
of the discovery was recognized, and the method was adopted 
And Monge, continuing his researches, arrived at that general 
method of the application of geometry to the arts of construe tion 
which IS now called descriptive geometry (see Geometry, 
Descriptive) But such was the system in Prance before the 
Revolution that the officers instructed in the method were 
strictly forbidden to communicate it even to those engaged in 
other branches of the public service, and it was not until m mv 
years afterwards that an account of it was published 

In 1768 Monge bcc ame professor of mathematics, and m 1771 
professor of physics, at Mezi^res, in 1778 he married Mme 
Horbon, a young widow whom he had previously defended in 
a very spirited manner from an unfounded charge, in 1780 he 
was appointed to a chair of hydraulics at the Lyceum in Pans 



710 MONGHYR- 

(held by him together with his appointments at M 4 zi^res), and 
was received as a member of the Academte ^ his intimate friend- 
ship with C L Berthollet began at this tune In 1783, c^uitUng 
Mi^zieres, he was, on the death of E B&out, appomted examiner 
of naval ( andidates Although pressed by the minister to prepare 
for them a complete ( ourse of mathematK s, he declined to do 
so, on the ground that it would deprive Mme Bezout of her 
only income, from the sale of the works of her late husband , 
he wrote, however (1786), his Ivaih elementaire de la statiqiie 

Monge contributed (1770-1790) to the Memoirs of the 
Academ> of Turin, the Memoires des savantes eir angers of the 
Academy of Pans, the Me moms of the smne Academy, and the 
Annales de chtmte^ various mathematical and physic al papers 
Among these may be notu ed the memoir “ Sur la throne des 
dtblais et des remblais ’ {Mtm de Vacad de Pans, 1781), which, 
while giving a remarkably elegant investigation in regard to tlie 
problem ot earth-work referred to m the title, establishes in 
c onnexion with it his capital disc every of the curves of ( urvature 
of a surface Leonhard Euler, m his paper on curvature m the 
Berlin Memoiis for 1760, had considered not the normals of the 
surface, but the normals of the plane sections through a par- 
ticular normal, so that the question of the intersection of 
suc( cssive normals of the surface had neverpresented itself to him 
Monge s memoir just referred to gives the ordinary differential 
equ ilion of the curves of curvature, and establishes the general 
theor> m a very satisfactory manner, but the application to 
the interesting particular cast of the ellipsoid was first made by 
him in a later paper in 1795 A memoir in the volume for 1783 
rel itcs to the production of water by the combustion of hydrogen , 
but Monge s results had been anticipated by Henry Cavendish 

In 1792, on the ercation by the Legislative Assembly of an 
executive eouncil, Monge accepted the office of minister of the 
mirine, but retained it only until April 1793 When the 
( ommittee of Publu Safety made an appeal to the s wants to 
assist in producing the materiel required for the defence of the 
republic, he appluel himself wholly to these operations, anel 
distinguished himself by his inde f itigable activity therein, he 
wrote at this time his Description de Vart de jahriqucr le^ canons, 
and his 4 vn aux oiivncrs en ftr stir la fabrication de Vacier He 
took a very active part m the meisurcs feir the establishment 
of the noimil school (which existed only during the first four 
months of the ycir 1795), school for public works, 

afterwards the polyteehnu school, end was at each of them 
professor for descriptive geometry, his methods in that science 
were first published in the form in which the shorthand writers 
took down his lessons given at the nounal school in 1795, 
again in 1798-1799 In i7c;6 Monge v/as sent into Italy with 
C L Berthollet md some artists to receive the pictures and 
statues levied from several Italian towns, and made there the 
acquaintance of General Bonaparte Two years afterwards he 
was sent to Rome on a political mission, which terminated in 
the establishment, under A Massena, of the short-live d Roman 
republic, and he thence joined the expedition to kgypt, tikmg 
part with his friend Berthollet as well in various operations of 
the war as in the scientific labours of the Tgv^ptian Institute of 
Sciences and Arts, they accompanied Bonapiite to Syria, and 
returned with him in 1798 to France Monge was appointed 
president of the Egyptian commission, and he resumed his 
c onnexion with the poly tec hnic school Ills later mathematic al 
papers are published (t7c) 4 iSifi) in the Journal and the Corre- 
^pondance of the polviechnie school On the formation of the 
Senate he was appointed i member of that body, with an ample 
provision and the title of ronnt of Pelusium, but on the fall of 
Napoleon he was deprived of all his honours, and even excluded 
from the list o^members of the rec onstilutcd Institute He died 
at Paris on t^^28th of July 1818 

For (urthcr information see B Bnsson, Notice htsUmque sur 
Gaspatd Monge, Bupin, L^sat htsionque sur Ur services ei Us travaux 
scterUtfiqut s de Gaspavd Monge (Pans, 1810), which contains (pp 162- 
166) a list of Monge's memoirs and works, and the biography by 
F Arago (CEuvres, t n , 1851) 

Monge's various mathematical papers are to a considerable 
extent reproduced m the Application de E analyse d la gionUtrie (4th 
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ed , last revxsed by tho author, Pans, 1819); the pure text of this 
is reproduped ih the 5th ed (revue, coriig^e ct aiuiot6c par M 
Liouvillc) (Pans, 1850)^ which Contains also Gauss’s Memoir, '* I)is- 
quisitioncs gencralcs circa supcrhcics curvas, ’ and some valuable 
note s by the editor I he other jinncipal separate works are T rait& 
SUmentatre de la statique^ & edition, conformCe d la pvecidenie, par 
M Hachetie, et suivie d une note, G'C , par M Cauchy (Pans, 1846), 
ind the O omHne descriptive (originating, as mentioned above, in 
the lessons given at the normal scnool) The 4th edition, published 
shortly after the author s death, seems to have been substantially 
the same as the 7th {ircont^irte descriptive par G Monge, suivie 
d*une thioYxe des ombns U de la pi VRptctive, extraite des papiers de 
V auteur, par M Brissun (Pins, 1617) (A Ca ) 

MONGHYR, a town and district of British India, in the 
Bhagdlpur division of Bengal I he town is on the right bank 
of the Ganges, and has a railway station, with steam ferry to the 
railway on the opposite bank of the river Pop (1901), 35,880^ 
In 1195 Monghyr, a fortress of great natural strength, appears 
to have been taken by Mahormned Bakhiyar Khilji, the first 
Moslem eonc|ueror of Bengal Henceforth it is often mentioned 
by the Mahommedan c hronielcrs as a place of military importance, 
and was frequently c hosen as the scat oi the local government^ 
After 1590, when Akbar established his supremacy over the 
Afghan chiefs of Bengal, Monghyr wis long the headquarters of 
his general, Lodar Mai , ind it also figures prominently during the 
rebellion of Sultan Shuja against his brother, Aurangzeb In 
more recent times Nawab Mir Kasim, in Ills war with the h nglish, 
selected it as his residence and the c entre of his militaiy prepara- 
tions Monghyr is famous for its manufactures of u on firearms, 
swords, and iron articles of every kind are produc ed in abundance 
but arc noted fc:>i cheapness rather than quality Ihe art of 
inlaying swoicl hilts and other articles with gold and silver 
affords emplo) ment to a few families 

The Disihrt or Mon(,h\r Kis an area of 3922 sq m The 
Ganges divides it into two portions Ihe northein, intersected 
by the Burlu GaneJak and Iiljuga, two important tributaries of 
the Ganges, is always liable to inundation during the rainy 
season, and is a rich, flat, wheat and riec country, supporting 
a large population A considerable area, immediately bordering 
the banks of the great rivers, is devoted to pcimanent pasture- 
immense herds ol buffaloes are sent every hot season to graze on 
these marshy prairies, and the ghi, or ehnfieci butter, made from 
their milk fearins an important article oi export to Calcutta 
To the south of the (langcs the eountry is dr> , much less fertile, 
and bioken up by fragmentary iidges Irrigation is necessary 
throughout the section lying on the south of the Ganges Ihe 
population in 1901 was 2,068,804, showing an incicase of i 6 % 
in the eleeade Ihe prineipil exports sent to Caleuttvi, both 
by rail and by iivcr, are oil-seecis, wheat, rice, indigo, gram 
and pulse, hides and tobaceo, and the chief imports consist of 
European piece-goods, salt and sugar The southern portion 
of the district is well provided with railways At Lakhisarai 
junction the arc and chord lines of the East Indian railway divide, 
and here also starts the bram h to Ciaya At JamaJpur, which 
IS the junction for Monghvr, are the engineering workshops of 
the company In the early >ears of British rule Monghvr 
formed a part of Bhagalpur, and was not created a separate 
district till 1832 

See Monghvr DiRirut Gazetteer (Calcutta, 1909) 

MONO NAI (called by the Burmese and on most old maps 
Mone), one of the largest and most important ot the states in 
the eastern subdivision of the southern Shan States of Burma^ 
The state of Keng Tawng (Burmese Ky img laung) is a depen- 
dency of Mong Nai It lies approximately between 20^^ 10' and 
21° N and between 97° 30' and 98*" 45' E , and occupies an area 
of 2717 sq m ,pop (1901), 44,252, of whom more than five-sixths 
are Shans The Salween river bounds it on the east 1 he mam 
state and the sub-state of Keng Tawng consist of two plains 
with a ridge between them Tliere is much flat rice bottom, 
hut a considerable portion consists of gently undulating plain- 
land In the central plain nee is the only crop Outside this 
considerable quantities of sugar are produced Tobacco of a 
quality highly esteemed by the Shans is grown in the Nawng 
Wawp Circle at an altitude of 3100 ft above sea-level, gram. 
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thanatpet (a leaf used for cigar-^ rappers), and garden crops are 
the chief produce otherwise In the outlying tracts quantities 
of coarse native paper are manufactured from the bark of a 
species of mulberry, and much is exported to other parts of the 
Shan States 

MONGOUA, a vast terntory belongmg to the Chinese empire, 
the administrative limits of which cannot be determined with 
precision On the N it is bounded bv the frontu r of Russia, 
beginning at Mount Kalas or Kanas (49'’ 5' N , 87° 40' h ) in 
the Altai, and running to the S E corner of Transbaikalia in 
the vicinity of Dalai-nor, thus having on the N the Siberian 
provinces of Tomsk, Yeniseisk, Irkutsk and Transbaikalia 
In the E the boundai^ line which separates Mongolia from 
Manchuria runs past Dalai-nor and Lake Huir, crossing the 
Great Khingan m 47® 30' N , towards 1 sitsihar in Manchuria, 
then, crossing the Nonm river, it strikes the Sungari at Khulan- 
chen, where it turns westwards up this river, reaching the 
Shara-muren nver in 123® 30' E brom China proper on the S 
Mongolia is separated by a line running in a south-westward 
direction up the Shara-muren and across the Mongolian 
plateau to the bending of the Hwang-ho or Yellow nver in 
about 40 ® N and tto® 30' F 1 hence the boundary describes 
a sinuous line, following the Great Wall, and thus includes the 
Ordos (Ilo-tau) and Alavshah (Si-tao), and reaches its most 
southern point in 36® 40' N, 104® 20 E 1 hence it turns 
north-west, following the Great Wall for over 300 m , it then 
crosses the plateau so as to separate Mongolia from the Chinese 
province of Sin-Kiang {llan-su-sin-tstangy which includes the 
Nan-shan highlands and eastern Fui kestan), and from Dzungaria, 
reaching the Chinese or Fktagh Altai m 46® 30 N , 92® 30' E 
From that point the boundary coincides with the main water- 
parting of the Altai Mount iins till it reaches Mount Kalas 

Gec)graphic«iJlv, Mongolia may thus be s«iid to occupy both 
terraces of the great plateau of cast Asia, which stretches in the 
south of Siberia, between the Sailughem range of the Great 
Altai and the Great Khingan — with the cxcc ption of the Dzun- 
garian depression From M me huria and C lima it is separated 
by the border ridge of the plateau— the Great khingan, while 
in the south-west it runs up to the foot of the high northern 
bordei ridges of the libetan plate lu— an artificial frontier 
separating it from cast Turkestan and Dzungaria Broadly 
speaking, ]\Iongolia may be divided n iturally into three pails 
(i) north-western Mongolia, which (xcupies the high terrace 
of the plateau, (2) the Gobi, in its wide sense, coveiing the 
lower terrace ol the plateau, together with a slightly more 
elevated and bettci -watered zone along the western slope of the 
Great Khingan and its south-western i on tinuation, and (3) south- 
eastern Mongolia, on the eastern slope of tlie Khingan Of these 
parts, the second is considi red in detail under the heading Gobi 
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^^orth western Mongolia was foimerlv rcprcsnited is a region 
intersected by lofty mount un chains It appears however, fiom 
Russian exploiations duiing fhe last thud ot the 19th 
ccntuiy that it his ill the char ictcnstics of in elevated 
plateau of i rhomboid shape (like Ikihcmia) bounded 
by foul mount iin langts, namcK the Russian Alt ii on 
the Sayans on the N L , the Kcntti range on the S E 
ami the Ektagli Altai on the S W The border rid^e character 
of the biyans (Frgik laigak t iiga) is well established and the 
same orographic character is ronhimcd by recent explorers with 
regard to the bailughein range of the Altai The only point still 
remaining undecided is whether the valleys of the Bom kemchik 
(a tnbulvry of the Yenisei) and its left-hand tnbutaiics do not be- 
long gcaigraphic illy to the Altai icgion At any rale throughout 
the whole of north west Mongolia which covers an aiea of nearh 
370 000 sq m , the lUitude nowheie falls below 2370 it (Ubsa nor 
and the area round this lake which has less thin 3000 ft of 
altitude coveis only 6600 sq m Ihe remainder of this extensive 
territory ranges at altitudes of 3000 to 4500 ft , even m the 
bottoms of the nver \ illcys and in the lower plains , while the 
ridges which constitute the water-pai tings nse about 2000 ft 
above the general level of the plateau Along the south-western 
border of this division of Mongolia a gigantic border ridge, the 
Ektagh (or Mongolian) Altai runs m an E S E direction from 
the Russian Altai to 99® E , and is probably continued even 
farther by the Artsa-bogdo the Saikhat and other ranges as far 
as the northern loop of the Yellow nver The parses across the 
Ektagh Altai lie at altitudes of 10,000 ft in the norUi-west and 


9250 ft in 93® 20' E , farther east they become much lower But 
while its southern foot stands m the Dzungarian trench, t e at 
altitudes of 1550 ft only near Lake Uiungur and at 3000 ft in 91'’ E , 
Its north eastern foot rests on the high plateau t c at 4200 it at 
Kobdo 54ioatOshku 4070 at Grok nor on the route f rom Kiakhta to 
Su-chow, and so on Thus the h ktagh Altai is a true border range — 
that IS a lofty and steep escaipmcnt facing the D/unganan depres- 
sion, with a gtntlc and relatively short slope tow irds the pi item 

in the same way the Kentci (or (jcntei) Mountains, as they irc 
called to the north of Urga and the Yablonoi Mountains of Irans 
baikalia separate the higher terrace ol north west Mongoh i (dr untd 
by the tributaries of the Selenga) from the lower terrace of the Gobi 
which IS dr lined by the upper tnbutaiies of the Onon and tlfe 
Kerulen both belonging to the basin of the Amur It is also vciy 
probable that the 1 innu-ola Mountains north east of Ubsa-nor 
and the Khangai Mount ims betwetn Ijlyasutai and the upjicr 
Orkhon both running W N W to E b f border another slightlv 
higher terrace ot the same great plateau of noith west Mongolia 
upon which Lake Kossogol lies at an altitude of 5320 ft On this 
vast upper terrace even the Ixittoms of the iiver valU’\s arc at 
altitudes of 4200 to 5500 ft with one single exception— 1 hi narrow 
gorge of the Khua (Khi) khem, or upper \enisei, wlnle the highest 
pass across the faimu ola Mountains is 7000 ft though the others 
are much lower The conception of noith west Mongolia as a 
region Idled with mountain nnges radiating from the Altai must 
thus be abandonetl It is a missive swelling of the earths ciust 
representing the northern count eiparl of thr plateau of Tibet 
I his massive swelling is cut into between tht Ektagh Altai and the 
eastern T len shan by the lelativi depression of farbigatai and 
Dzungaria i5(x> to 3000 ft m altitude, while to the south of the 
eastern T len shan comes the Tarim depression from 2200 to 3000 ft 
high and occupying an arei of about 88000 sq m Neither of 
these ** depressions howevtr penetrates beyond 94° E and on 
the route from Kiakhta to Su-cnow in loo*’ E there is onlv one 
single place (42° N ) in which the altitude drops as low as 3300 ft , 
e\ cry where else it \anes between 4000 and *>000 ft 

Lakes and Ihver^ — North-\;eNtern Mongoli i is well wateicd and 
has in its) western part i group of lakes which ^xissess no outlet to 
the ocean being in reality the rapidlv desiccating remains of what 
were formerly much laiger basins Ihe chitf of them is Ubsa-nor 
(2370 ft ) which receives the large rivtr TcvS It lies in the middle 
of a laige plain and h is to the wi st of it a smaller but much higher 
lake Uiga nor besides several smaller ones Farther south on 
the same wide plain he the ‘^isier 1 ikes Kirghiz-nor and Airyk nor 
which receive another large river the D/ap hvn and the Kungui 
Many small lakes arc scatteied over the plain to the east of them 
A third group of likis occur m tin neighbourhood of Kobdo 
1 he Kobdo river which 1 scs in the Dam got (70O0 ft ) m the h ktagh 
Altai winds 111 great curves across the pi itcau and enters 1 ike 
Kara usu (3840 ft) which also receives the Buyantu an outllow 
fiom Lake Kobdo and is connected by a small liver with another 
laigc lake, Durga nor situated a score of milts to tht east Iheie 
are also many smaller lakes fed by the glacicis of the Sailughem 
(Aehit nor ft and Uryii nor) iiul others scattered through 

the Ektagh Altai Ihc largest laic of this region is however 
Kosogol (Khubsu gul) which lies at an ilLitude of 5320 ft close to 
the Russian fiuntitr at the foot of the snow clad Munku sardyk 
I CMdes the rivers pist mentioned there are others belonging to the 
bisin of the \ enisei IKhua-or Khi khem Eci khem and Bom 
kemchik), while yet others belong to the Selenga a river formed 
by the junction of ihc Edcr with the Jclghir The Selenga rtcoivcs 
the Oiklion at the head of which icrnitkable insciiptions were 
diseovcicd in the end of the iQlh century and cleverly deciphered 
bv Professor V Thomsen of Copenhagen' The rivers which flow 
down the outer slopes ot the border ndges become lost m the Gobi 
shoiMv liter entering it 

A very large portion of noith west Mongolia (onstitutes a high 
plain, 3000 to 4200 ft m altitud( which penetrates from the south- 
east m a north western dircctiun between the I ktagh Altai and the 
Khiiigii Mount iins It his a triiw Mongolian character, 1 e it is 
eovvrvd with gravel and presents tlu appear nice of a dry praine 
devoid of forests Ihis same character is also exhibited by the 
bottoms of the bund valleys, while the more elevated ind hilly 
portmns of the terntory, especially em thtir northern slopes, are 
covirtd with larch, cedn, pine and deciduous trees belonging to the 
Siberian iloia, where the forests fill they arc marshy or assume the 
character of Alpine meadows — eg m the Kh ingai the Tannuola, 
and on the slopes of the border ndges The whole of this region 
is covered with excellent pastuie The forests decrease as one 
travels southwards For instance, while both slopes of the Sayans 
are covered with forests, the Tannu-ola and the Khangai Mountains 
have woods on their northern faces only, and the Ektagh Altai is 
quite devoid of woods even on its northern slope 

Climate — ^Owmg to its high altitiule, northwestern Mongolia 
is very cold, and the seventy of the winter is mtcnsifled by the 
prevalence of cold but dry north western winds. The north cast 
wmd bangs more moisture In summer the warm winds come 
from the south and south east, but having first to cross the Gobi, 

' See V Thoinseti, Inscriptions de V Orkhon (Helsingfors, 1900) 
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they are dned before they reach north*western Mongolia The 
yearly amount of rain at Urga (altitude 4350 ft , at the northern 
foot of the Kentei Mountains) is only 9! in , and the average 
temperatures are year 27^ F , January — 18®, July 64®, a minimum 
of — 35® F has been observed I he climate of Ulyasutai (5400 ft ) 
may be taken as typical, its average temperatures bung year 
January — 12 , July 60 ® 

The geology is still very imperfectly kno^^n Ihe plateau is 
built up of granites, gneisses and crystalline schists of Archean 
and probably Primary age Coal is known to exist to the south- 
east of Kobdo, in the Tannu-ola, and in the basin of the Yenisei, 
but its age is unknown (fresh- watu Jurassic Graphite and some 
silver 01 ( s have also been found 

The fauna is a mixture of the Siberian and the Daurian — the latter 
penetrating up the valleys of the Selenga basin The chief towns 
of north west Mongolia arc l^rga, Ulyasutai, Kobdo and Ulankom 

South eastern Mongol 1 1 is the jiart of Mongolia which lus on the 
eastern slope of the Great Khmgan Mountains, entering like a wedge 
between the lowir course of the Nonni river and the 
middh Sungari C hicfly owing to the dryness of climate 
eastern physical characteristics are similar to those of 

Mongo la Mongolia proper, except that the altitude of the plains is 
much lower This portion of Mongolia is also much better watered, 
namely, by the Khatsyr, the Lao ho and the Shara muren, all flowing 
from the Khmgan Mountains casG\ards, and the last making th( 
frontier between Mongolia and the Chinese province of Chihli 

Population — The population of the whole of Mongolia is 
estimated at about 5,000,000 It consists of Mongols — Eastern 
Mongols and Kalmucks in the west — vaiious Turkish tribes, 
Chinese and Tunguses The Mongols proper, with the exception 
of those who inhabit north-west Mongolia, may be divided into 
northern and southern (more properly north-western and south 
eastern) Mongols The former, belonging to the Khilkas 
occupy the Gobi and the regions of the Kentei Mountains and 
Khmgan Mountains, while the second, divided into numerous 
minor branches, roam o\cr south eastern and southern Mongolia 
The principal occupation of the Mongols is cattle-breeding, and 
Russian writers estimate that on an average ca( h yurta, or family, 
has about 50 sheep, 25 hoises, 15 horned (attic and ro (amels 
The transport of goods is their next most important occupation 
It IS calculated that 100,000 camels are used for the transport of 
tea only from Kalgan to Siberia, and that no less than 1,200,000 
camels and 300,000 ox-carts are employed in the internal 
caravan trade Agrii ulture is only larried on sporadic ally, 
chiefly in the south, where the Mongols have been taught by 
the Chinese Various domestic industries are also carried on 
The trade is chiefly concenti ated at Urga, Ulyasutai and Kobdo 
in north-west Mongolia, Kalgan, Kuku-khoto, Kuku-crghi, 
Dolon-nur and Biru-khoto in southern and south-eastern 
Mongolia, and at Kerulen in the north-east 

Admintilratton — Before the Manchurian conquest the Mongols 
were gewerned by their own feudal princes, who regarded 
themselves as being descended from seven different ancestors, 
all, however of the same km Each group of principalities 
constituted a separate aimak, and each principality a separate 
hoshun Under Manchu rule the aimaks became c onverted into 
the same number of military corps, each composed of so many 
Jioshuns as military units Each of these again was divided 
into sumuns or squadrons, each containing 150 families In 
case a hoshun contained more than 6 sumum^ every 6 
of the latter were organized into a regiment — tsalan Four 
Manchu istan isun^, or governor-generals, acted as chiefs 
of the troops, and the prince of each aimak, nominated from 
Peking, was considered as the lieutenant or assistant of his 
respective Manchu chief The hoshuns were subject to their 
own princes, each of whom had a military adviser, generally 
a Manchu Their internal or tribal affairs were in the hands 
of the princes, those which concerned a whole aimak being 
settled at gatherings of the princes under the eldest of them, 
named khan This organization was maintained by the Manchu 
lulers, the khan being elected from among the princes, and the 
latter having each an adviser, tusalakchi, nomihated from Peking 

Mongolia is now administered by a Ltfan Yuen or superm- 
tendency with headquarters at Peking Excluding the territory 
to which the name of Mongolia is geographically applied, but 
which IS included in the provinces of Shansi and Chihli, Mongolia 
IS divided into inner and outer divisions Inner Mongolia, 


lying between the desert of Gobi, China proper and Manchuria, 
IS divided into 24 aimaks There are two military governors- 
general and two commissaries of the viceroy of Chihli, having 
control of civil matters One of each pair of officials is 
stationed^ Kalgan, and the other at Jehol Outer Mongolia, 
the remainder of the territory, has 4 aimaks, three of which ai c 
under hereditary kham There is a Chinese imperial agent at 
Urga 

Authorities — Ihc following works in Russian arc the most 
important Prjevalsky, Mongolia and the I and of the Tanguts (1875), 
and his Third and Fourth Journey (1883 and 1888), G N Potanin, 
Sketches of North-West Mongolia (1881-1883) The Tangut - 1 ibet 
Border of China and Central Mongolia (1893 seq ) V Pyevtsoff, Sketch 
of a Journey to Mongolia, &c (Omsk, 1883), D Pozdn^eff, Towns 
of North Mongolia (1880), Mongolia and the Mongols (1896 and 
1899), and the article ' Mongolia ' m Rusb.tan hncycl Dictionary, 
vol XIX (1896) G and M Gx\imGx 7 \n\di\\o, Description of a Journey 
to If tUern China (1898-1899) V Pyevtsoff, R Bogdanovitch, 
V I Roborovsky and P K Kozloff, The Tibet Expeditions (1886- 
1902) V Obiuchcff, Central Asia, Northern China and the Nan- 
shan (1900-1901) / Matusovskiy, Geogr Descr of Chinese Empire 

(1888) Batorskiy, E^say of a Military and Statistic Sketch (1890), 
A Woycikoff, Climates of the Earth (1884), Mongolia and Kham 
(Imperial Russian Gi'ographical Society's i-xpedition, 1899-1901) 
Sec also R Piimpelly, Geol Researches (Washington, i 860 ), Ney 
Llias, in Journal RG S (187^), Baron Richthofen, China (1877), 
J Gilmour, Among the Mongols (1883), W W Rockhill, Journey 
through Mongolia and I hibtl (1894) E E Younghusband, The 
Heart of a Continent (1896) (P A K ) 

MONGOLS, the name of one of the chief ethnographical 
divisions of the Asiatic peoples (see also Turks) The early 
history of the Mongols, like that of all central Asian tribes, is 
extremely obscure Even the meaning of the name Mongol 
IS a dispuUd point, tljough a general consent is now given to 
Schott’s etymology of the word from mong, meaning brave 
From the earliest and very sc inty notice we have of the Mongols 
in the histor> of the T’ang dynasty of China (a d 619-690) and 
in works of later times, it appears that their original camping- 
grounds were along the courses of the Kerulen, Upper Nonni 
and Argun rivers But in the absence of all historic al partu ulars 
of their origin, legend, as is usual, has been busy with their 
early vears T he Mongol historian Sanang Setzen gives rurrenrv 
to the myth that they sprang from a blue wolf, and the soberest 
story on record is that their an( estor Budantsar was miraculously 
conceived of \ Mongol widow By craft and violence Budantsar 
g lined the chieftainship over a tribe living in the neighbour- 
hood of his mothci’s tent, and thus left a heritage to his son 
Varying fortunes attended the descendants of Budantsar, but 
on the whole their power gradually increased, until Ycsukai, 
the father of Jcnghiz Khan, who w»’s eighth in descent from 
Budantsar, made his authority felt over a considerable area 
How this dominion was extended under the rule of Jenghiz Khan 
is shown in the article Jfnc.hiz Kh\n, and when that gieat 
conqueror was laid to rest in the valley of Kilien in 1227 
to his sons an empire whic h stretched from the China Sea to the 
banks of the Dnieper * 

Over the whole of this vast region Jcnghiz Khan set his 
second surviving son Ogotai or Ogdai as khakan, or ( hicf khan, 
while to the family of his deceased eldest son Juji he assignee! 
the country from Kayalik and Khwarizm to the borders 
of Bulgar and Saksin “ where’er the hoofs of Mongol horse had 
tramped”, to Jagatai, his eldest surviving son, the territory 
from the borders of the Uighur country to Bokhara, while lul6, 
the youngest, received charge of the home country of the 
Mongols, the care of the imperial encampment and family, and 
of the archives of the state The appointment of Ogdai as his 
successor being contrary to the usual Mongol custom 
of primogeniture, gave rise to some bitterness of 
feeling among the followers of Jagatai But the commands of 
Jenghiz Khan subdued these murmurs, and Ogdai was finally 
led to the throne by his dispossessed brother amid the plaudits of 
the assembled Mongols In accordance with Mongol customs, 
Ogdai signalized his accession to the throne by distributing 
among his grandees presents from his father’s treasures, and to 
his father’s spirit he sacrificed forty maidens and numerous 
horses Once fairly on the thione, he set himself vigorously to 
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follow up the conquests won by his father At the head of a 
large army he marched southwards mto China to complete the 
rum of the Km dynasty^ which had already been so rudely 
shaken, while at the same time fule advanced mto the province 
of Honan from the side of bhensi Against this combined attack 
the Km troops made a vigorous stand, but the skill and courage 
of the Mongols bore down every opposition, and over a hecatomb 
of slaughtered foes they captured Kai-feng Fu, the capital of 
their enemies From Kai-feng Fu the emperor fled to Ju-ning 
Pu, whither the Mongols quickly followed After sustaining a 
siege for some weeks, and enduring all the horrors of starvation, 
the garrison submitted to the Mongols, and at the same time the 
emperor committed suicide by hanging thus fell in 1234 the 
Km or “ Golden dynasty, which had ruled over the northern 
portion of China for more than a c entury 

But though Ogdai's first care was to extend his empire in the 
rich and fertile provinces of China, he was not forgetful of the 
obligation under which Jenghiz Khan’s conquests in western 
Asia had laid him to maintain his supremacy over the kingdom 
of Khwarizm this was the more incumbent on him since 
Jelal ed-dln, who had been driven by Jenghiz into India, had 
returned, reinforced by the support of the sultan of Delhi, whose 
daughter he had married, and, having reconquered his hereditary 
domains, had advani ed wc stward as far as Tiflis and Kelat Once 
more to dispossess the young sultan, Ogdai sent a fore e of 300,000 
men into Khwarizm With sue h amazing rapidity did this irmv 
march in pursuit of its foe that the acivanced Mongol guards 
reached Amid (Diarbckr), whither Jclal ecl-dln had retreated, 
before that imlortunate sovt reign haci any idea of their approac h 
Accompanied by a few followers, }elal cd-din fled to the Kurdish 
Mountains, where he was basely murdered b) a p( isant The 
primary object of the Mongol invasion was thus accomplished, 
i)ut, with the instinct of then rac e, they made this conejuest but 
a stepping-stone to anothci and without a moment’s delay 
pushed on still farther westward Unchecked and almost un- 
opposed, they overran the districts of Diarbekr, Mesopotamia, 
Erbll and kelat, and then acivanced upon Azerbaijin In the 
following Year (1236) they invaded (icorgia and Great Armenia, 
committing frightful atrocities Tifiis was among the cities 
captured by assault, and Kars was surrendered at their approach 
m the vain hope that submission would gam clemenc y from the 
victors Meanwhile, in 1235, Ogdai despatched three armies 
in as many directions One was directed against Koiea, one 
against the Sung dynastv, which ruled over the provinces of 
China south of the Yangtsze-kiang, and the third was sent 
westward into eastern h uropc 1 his last force was c ommanded 
by Batu, the son of Juji, Ogdai’ s deceased eldest brother, who 
took with him the celebrated Sabutai Bahadur as his chief 
adviser Bolgari, the capital city of the Bulgars, fell belore the 
fore e under Sabutai, while liatu pushed on over the Volga With 
irresistible vigour and astonishing speed the Mongols made 
their way through the forests of Penza and Tambov, and appeared 
before the “ beautiful cit)' ” of Ryazan For five days they 
discharged a ceaseless storm of shot from their bahstas, and, 
having made a breac h in the defence s, c arned the c ity by assault 
on the 21st of December 1237 “ Ihe prince, with his mother, 

wife, sons, the boyars and the inhabitants, without regard to 
age or sex, were slaughtered with the savage cruelty of Mongol 
revenge, some were impaled, some shot at with arrows for sport, 
others were flayed or had nails or splinters of wood driven under 
their nails Priests were roasted alive, and nuns and maidens 
ravished m the churches before their relatives ‘ No eye 
remained open to weep for the dead ’ Moscow, at this time 
a place of little importance, next fell into the hands of the 
invaders, who then advanceci against Vladimir After having 
held out for several days against the Mongol attacks, the city at 
length succumbed, and the horrors of Ryazan were repeated 
If possible, a more dire fate overtook the inhabitants of Kozelsk, 
near Kaluga, where, in revenge for a partial defeat inflicted on 
a Mongol force, the followers of Batu held so terrible a carnival 
of death ” that the city was renamed by its captors Mobalig, 
“ the city of woe ” With the tide of victory thus strong m 


their favour the Mongols advanced against Kiev, the mother 
of cities,” and carried it by assault The inevitable massacre 
followed, and the c ity was razed to the ground 

Victorious and always advancing, the Mongols, having deso- 
lated this portion of Russia, moved on in two divisions, one 
under Batu into Hungary, and the other under Baidar and 
Kaidu into Poland Without a check, Batu marched to the 
neighbourhood of Pest, where the whole force of the kmgdom 
was arraved to resist him Ihe Hungarian army was posted 
on the wide heath of Mohi, which is bounded bv “ the \ine-clad 
hills of I okay,” the mountains of Lommtz, and the woods of 
Diosg>ur lo an army thus hemmed in on all sides defeat 
meant ruin, and Batu instantly recognized the dangerous 
position in which his enemies had placed themselves lo add 
to his chances of success he determined to deliver his attack by 
night, and while the careless Hunganans were sleeping he 
launched his battalions into their midst Panic stricken and 
helpless, thev fied in all directions, followed by their merciless 
foes Two archbishops, three bishops, and many of the nobiliU 
were among the slim, and the roads for two da>s journev from 
the fit Id of battle were strewn with corpses The king, Bela , 
was saved by the fieelncss of his hoise, though closely pursued 
by a body of Mongols, who followed at his heels as far as the 
coast of the Adriatic , burning and destroying everything in 
their wav Meanwhile Batu captured Pest, and on Christmas 
Day 1241, having crossed the D inube on the ice, took Esztergom 
by assault While Batu had been thus triumphing, the force 
under Baidar and Kaidu had earned hre and swcjrd into Poland 
While laying waste the c ountrv the v received the announcement 
of the death of Ogdai, and at the same time a summons for Batu 
to return eastw ircls mto Mongolia 

While his lieutenants had been thus carrying his arms in all 
directions, Ogdai had been giving himsc If up to ignoble r vse and 
licentiousness Like many Mongols, he was much given to 
drink, and it was to a disease produced bv this cause that he 
finally succumbed on the nth of December 12 |i He was 
succeeded by his son Kuyuk, who reigned only seven years 
Little of his charac ter is known, but it is noticeable that his two 
ministers to whom he left the entire conduct of affairs were 
( hnstians, as also were his doctors, and that a Clinstian chapel 
stood before his tent I his leaning towards Christianity, how- 
ever, brought no peac eful tendencies with it On the death of 
Kuyuk dissensions which had been for a long time smouldering 
between the houses of Ogdai and ) igaiai biokc out into open 
war, and after the short and disputed reigns of kaidu and Chapai, 
grandsons of Ogdai, the lordship passed vwav for ever from the 
house of Ogdai It did not go, liowevcr, to the house of Jagatai, 
but to that of I ule 

On the 1st oi July 1251 Mangu the eldest son of Tulc and 
nephew to Ogdai, was elected khak m With perfect impar- 
tiality, Mangu allowed the light of his eounteruince 
to fall upon the Christians, Mahommedins and ^han“ 
Buddhists among his subjects although Shamanism 
was recognized as the stite religion I wo vears after his 
accession his court was visited by RubruquLs (q ) and other 
Christian monks, who were hospitably received Ihe descrip- 
tion given by Rubruquis of the khakan’s pal ice at Karakorum 
shows how wide was the interval which separated him 
from the nomad, tent-living life of his forefathers It was 
” surrounded by brick wills Its southern side had three 

doors Its central hall was like a church, and consisted of a 
nave and two aisles, separated by columns Here the court sat 
on great occasions In front of the throne was placed a siKei 
tree, having at its base four lions, from whose mouths there 
spouted into four silver basins wme, kumiss, hvdromel and 
terasinc At the top of the tree a silver angel sounded a trumpet 
when the reservoirs tliat supplied the four fountains wanted 
replenishing ” On his accession complaints reached Mangu that 
dissensions had broken out in the province of Persia, and he 
therefore sent a force under the command of his 
brother Hulagu to punish the Ismailites or Assassins “ ^ 
{q V ), who were held to be the cause of the disorder Marching 
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by Samarkand and Karshi,Hulagu crossed the Oxus and advanced 
by way of Balkh into the province of Kuhistan or Kohistan 
The terror of the Mongol name induced Rukneddin Gurshah II 
(Rokn al-din), the chief of the Assassins, to deprecate the wrath 
of Hulagu by offers of submission, and he was so far successful 
that he was able to purchase a temporary immunity from mas- 
sacre by dismantling fifty of the principal fortresses in Kohistan 
But when once the country had thus been left at the mercy of 
the mvaders, their belief in the old saying “ Stone dead hath no 
fellow ” sharpened their battle-axts^ and, sparing neither man, 
woman, nor child, they exterminated the unhappy people 
Rukneddm having been killed, 1256 (see Assassins), Hulagu 
marched across the snowy mountains in the direction of Bagdad 
to attack the last Abbasid caliph and his Seljuk protectors On 
amvmg before the town he demanded its surrender This being 
refused, he laid siege to the walls in the usual destructive Mongol 
fashion, and at 1( ngth, finding resistance hopeless, the ( aliph was 
induceci to give himself up and to open the gates to his enemic*? 
On the 15th of February 1258 the Mongols entered the walls 
ind sacked the city (see Caliphate ad fin) While at Bagdad 
Hulagu gave his astronomer, Ndsir al-dm permission to build 
an observatory The town of Maragha was the site chosen, 
and, under the superintendence of Nasir al-dln and four western 
Asiatic astronomers who were associated with him, a handsome 
observatory was built, and furnished with armillary spheres 
and astrolabe'*, and with a beautifully executed terrestrial globe 
showing the five climates ’’ The fall of Bagdad was almost 
contemporaneous with the end of the Scljuks of Konia as an 
independent power, though their actual destruction did not 
take place until 1308 (see Sfljuks) One terrible result of the 
Mongol invasion was a fearful famine, which desolated the 
provinces of Irak-Arabi, Mesopotamia, Syria and Rum But, 
though the inhabitants starved, the Mongols had strength and 
energy left to continue their onward march into Syria Aleppo 
was stormed and sacked, Damascus surrendered (1260) and 
Hulagu was meditating the capture of Jerusalem with the 
object of restoring it to the Christians when he received the 
news of Mangu’s death, and as in duty bound, at once set out 
on his return to Mongolia, leaving Kitboga (Kitiibuka) in 
command of the Mongol forces in Svria 

Hitherto a vassal of Mangu, as is ^hown by his stiikin‘>^ 
coins Iiearing the name of Mangu as well is his own, Hulagu was 
now recognized as ruler of the conquered pro\ inces He assumed 
the title of ilkhan, and, although icknowlcdging the khakan as 
supreme lord, was practically independent The title of ilkh in 
was that borne by his successor'*, who ruled over Persia for 
about a century (sec infra, “ The Ilkhans of Persia ”) 

While Hulagu was prosecuting these conquests in western 
Asia, Mangu and his next brother Kublai were pursuing i like 
course in southern China Southward they even ad\ meed into 
Tong-king, and westward they (arried their arms over the 
frontier into Tibet But m one respect there was a vast differ- 
ence between the two campaign‘d Under the wise command 
of Kublai all indiscriminate massacres were forbidden, and 
probably for the first time in Mongol history tht inhabitants 
and garrisons of captured cities were treated with humanity 
While carrying on the war in the provmie of Szech’uen Mangu 
was seized with an attack of dysentery whuh proved fatal after 
a few days^ illness His body was carried into Mongolia on the 
backs of two asses, and, in pursuance of the custom of slaughter- 
ing every one encountered on the way, 20,000 persons were, 
according to Marco Polo, put to the sword 
At the Kuriltai, or assembly of notables which was held at 
Shang-tu after the death of Mangu, his brother Kublai (see 
Kublai Khan) was elected khakan For thirt)-five years he 
sat on the Mongol throne, and at his death m 1294, in his seventy- 
ninth year, he was succeeded by his son Timur Khan, or, as 
he was otherwise called, Oldjeitu or Uldsheitu Khan (Chinese 
Yuen-cheng) The reign of this sovereign was chiefly remarkable 
for the he ilmg of the division which had for thirty years separated 
the families of Ogdai and Jagatai from that of the niling khakan 
Uldsheitu was succeeded by his nephew Khaissan, who was 


gathered to his fathers in February 1311, after a short reign, 
and at the early age of thirty-one His nephew and successor, 
Buyantu (Chinese Yen-tsung), was a man of considerable culture, 
and substantially patronized Chinese literature Among other 
benefits which he conferred on letters, he rescued the celebrated 
inscription-bcanng “stone drums,” which are commonly said 
to be of the Chow period (1122-25^ bc), from the decay and 
rum to which they were left by the last emperor of the Km 
dynasty, and placed them in the gateway of the temple of 
Confucius at Peking, where they now stand After a reign of 
nine years Buyantu was succeeded by his son Gegen (Chinese 
Ying-tsung), who perished in 1323 bv the knife of an assassin 
Yissun Timur (Chinese Tai-ting-ti), who was the next sovereign, 
devoted himself mainly to the administration of his empire 
He divided China, which until that time had been apportioned 
into twelve provinces, into eighteen provinces, and rearranged 
the system of state granaiies, which had fallen into disorder 
His cemrt was visited by Friar Odonc, who gives a minute 
description of the palace and its inhabitants Speaking of the 
p \lace this writer says — 

* Its basement was raised about two paces from the ground, and 
within there were twenty four columns ot gold, and all the walls 
were hung with skins of red leather siid to be the finest in the 
world In the midst of the p iKcc a great jar more than two 
paces in height, made of a certain precious stone called iiicrdaeas 
(jade) Its price exceeded the value of four 1 irge towns Into 

this \csscl drink was eondneted by certain conduits from the court 
of the ])alace, and beside it were many golden goblets from which 
those drink who listed When the klukin sat on his throne 

the queen was on his left hand anel a step lower two others of his 
women, while at the bottom ol the tops stood the other ladies ot 
his family All those who wen maincd woie upon their heads the 
foot of a man as it were a cubit and a h df in length, and at the 
top of the foot thtre wire certain crams' feathers, the whole foot 
being set with gieat pc iris, so that if Ihcie were in the whole world 
any fine and large })earls they were to be found in the decor ition 
of those laches " 

The following years were years of great natural and political 
convulsions Devastating floods swept over China, carrying 
death and nun to thousands of homes, earthquakes made 
desolate whole districts, and m more than one part of the 
empire the banners of revolt were unfurled Under various 
leaders the rebels c aptured a number of citic s m the provinces 
of Kiang-nan and Honan, and took possc'^sion of Hang-chow, 
the capitil of the Sung emperors At the same time pirates 
ravtiged the coasts and swept the imperial vessels off the sea 

In 1355 a Buddhist priest named Chu Yuen-(hang l)ecame 
so impressed with the misery of his countrymen that he threw 
off his vestments and enrolled himself m the rebel army His 
military geniUb soon raised him to the position of a leader, and 
with extraordinary success he overcame with his rude levies the 
trained legions of the Mongol emperor While unable to defeat 
or check the rebels m the c entril provinc es, Toghon Timur Khan 
was also called upon to face a rebellion in Korea Nor were 
his arms more fortunate in the north than in the south An 
army which was sent to suppress the revolt was cut to pieces 
almost to a man These events made a dream which the 
emperor dreamt about this time of easy interpretation He 
saw in his sleep “ a wild boar with iron tusks rush into the c ity 
and wound the people, who Vere driven hither and thither 
without finding shelter Meanwhile the sun and the moon 
rushed together and perished ” “ This dream,” said the diviner, 
“is a prophecy that the khakan will lose his empire” The 
fulfilment followed closely on the prophecy By a subterfuge 
the rebels, after having gained possession of most of the central 
provinces of the empire, c aptured Peking But Toghon Timur 
by a hasty flight escaped from his enemies, and sought safety 
on the shores of the Dolon-nor m Mongolia F'or a time the 
western provinces of China continued to hold out against the 
rebels, but with the flight of Toghon Timur the Mongol troops 
lost heart, and m 1368 the ex-Buddhist priest ascended the 
throne as the first sovereign of the Mmg or “ Bright ” dynasty, 
under the title of Hung-wu 

Thus ended the sovereignty of the house of Jenghiz Khan 
in China, nor need we look far to find the cause of its f dl Brave 
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and hardy the Mongols have always shown themselves to be, but 
TAeiHoji^/fthe capacity for consolidating the fruits of victory, 
expelled for establishing a settled form of government, and 
from China for gaming the allegiance of the conquered peoples, 
have invariably been wantmg in them 

Not content with having recovered China, the emperor 
Hungwu sent an army of 400,000 men into Mongolia in pursuit 
of the forces which yet remained to the khakan Even on their 
own ground the disheartened Mongols failed m their resistance 
to the Chinese, and at all points suffered disaster Meanwhile 
Toghon Timur, who did not long survive his defeat, was suc- 
ceeded in the khakanate by Biliktu Khan, who again in 1379 was 
followed by Ussakhal Khan During the reign of this last 
prince the Chinese again invaded Mongolia, and inflicted a 
crushing defeat on the khan’s forces in the neighbourhood of Lake 
Buyur Besides the slain, 2994 officers and 77,000 soldiers 
are said to have been taken prisoners, and an immense booty 
to have been secured Phis defeat was the final rum of the 
eastern branch of the Mongols, who from this time surrendered 
the supremacy to the western division of the tribe At first 
the Keraits or forgod, as m the earl> days before Jenghiz Khan 
rose to power, exercised lordship over the eastern Mongols, but 
from these before long the supremacy passed to the Oirad, who 
for fifty years treateef them as vassals Notwithstanding their 
subjection, however, the keraits still preseived the imperial 
line, and khakan after khakan assumed the nominal sovereignty 
of the tribe, while the real power rested with the descendants 
of Toghon, the Oirad chief, who liad originally attac^lied them 
to his sceptre Gradually, however, the Mongol tribes broke 
away from all governing centres, and established scattered 
communities with as many chiefs over the whole of eastern 
Mongolia The discredit of having finally disintegrated the 
tribe is generally attached to I ingdan Khan (1604-1634), of 
whom, in reference to his arrogant and brutal character, has 
been cjuoted the Mongolian proverb “ A raging khakan disturbs 
the state, and a raging saghan (elephant) overthrows his 
keepers ” 

At this time the Mongols, though scattered and in isolated 
bodies, had recovered somewhat fiom the shock of the disaster 
whic h they had suffered at the hand of the first Ming 
^bakhars sovereign of China When first driven northwards, 
they betook themselves to the banks of the Kerulen, 
from whence they had originally started on their victorious career 
but gradually, as the Chinese power became weaker among the 
frontier tribes, they again pushed southwards and at this time 
had establishecl colonies in the Ordus country, within the 
northern bend of the Yellow River Ihc Mongol royal family 
and their immediate surroundings oc cupud the ( hakhar c ountiy 
to the north-west of the Ordus territory, where they became 
eventually subjugated by the Manchiis on the overthrow of the 
Mmg dynasty in 1644 by the present rulers of China At times 
the old vigour and strength which had nerved the arm of jc nghiz 
Khan seemed to return to the tribe, and we read of successful 
expeditions being made by the Ordii Mongols into Tibet, and 
even of invasions into China The relations with Tibet thus 
inaugurated brought about a rapid spread of Buddhism among 
the Mongolians, and in the beginning of the 17th century the 
honour of having a Dalai Lama born among them was vouchsafed 
to them In 1625 loba, one of the sons of Bushuktu Jinung 
Khan, went on a pilgrimage to the Dalai Lama, and brought 
back with him a copy of the Tanjur to be translated into Mon- 
golian, as the Kanjur had already been But though the prowess 
of the Ordu Mongols was still unsubdued, their mode of living 
was as barren and rugged as the steppes and rocky hills which 
make up their territory Their flocks and herds, on which they 
are entirely dependent for food and clothing, are not numerous, 
and, like their masters, are neither well fed nor well favoured 
But though living m this miserable condition their princes yet 
keep up a certain amount of barbaric state, and the people have 
at least the reputation of being honest 

Several of the tribes who had originally migrated with those 
who finally settled in the Ordu territory, finding the country to 


be so inhospitable, moved farther eastward into ncher pastures 
Among these were the Tumeds, one of whose chiefs, Altan Khan 
(Chinese Yen-ta), is famous in later Mongol history for the power 
I he acquired For many years during the i6th century he carried 
I on a not altogether unsuccessful war with China, and finally, 
when peace was made (1571), the ( hmese were fain to create him 
a prince of the empire and to confer a golden seal of authority 
upon him In Tibet his arms were as successful as in China, 
but, as has often happened in lustory, the physical conquerors 
became the mental subjects of the conqiured Lamaism haj. 
always had a great attraction in the eyes of the Mongols, and, 
through the instrumentality of some lamaist prisoners whom 
Altan brought back in his train, the religion spread at this 
time rapidly among the Tumeds Altan himself embraced the 
faith, and received at his court the Bogda bodnam (jyamtso 
Khutuktu, on whom he lavished every token of honour One 
immediate effect of the intioduction of Buddhism among the 
Tumeds was to put an end to the sacrifices winch were commonly 
made at the grave of their chieftains In 1584 Altan died, and 
was succeeded by his son Senge Dugureng Timur Ihe rich 
territory occupied by the Tumeds, together with the increased 
intercourse with China which sprang up after the wars of Altan, 
began to effect a change in the manner of life of the people 
By degrees the pastoral habits of the inhabitants became more 
agricultural, and at the present clay, as in Manchuria, Chinese 
immigrants have so stamped their mark on the fields and 
markets, on the towns and villages, that the country has become 
to all intents and purposes part of China proper 

Passing now from the inner division of the Mongols who live 
in the southern and eastern portions of the desert we come to the 
outer division, which occupies the tciiitory to the 
north of the desert Of these the chief are the ® * 

Kalkas, who are divided into the Western and Eastern Kalkas 
These people form the link of communication between Europe 
and eastern Asia Early in the 17th century the Russians sent 
an embassy to the court of the Golden khan with the object of 
persuading the Mongol khan to acknowledge allegiance to the 
tsar This he did without much hesitation or inquiry, and he 
further despatched envoys to Moscow on the return oi the 
Russian embassy But the allegiance thus lightly acknowledged 
was lightly thrown off, and in a (juarrel which broke out between 
the Khirghiz and the Russians the Kalkas took the side of the 
former The breach, however, was soon healed over, and 
find the Golden Khin sending an enve^y again to Moscow, asking 
on behalf of lus master for presents of jewels, arms, a telescope, 
a clock, and “ a monk who had been to Jerusalem that he might 
teach the Kalkas how the Christians prayed ’ Their sub- 
mission to Russia on the north did not save them, however, 
from the Chine sc attac ks on the south At that time the present 
Manch’i dynasty ruled in China, and to the then reigning 
sovereign the Kalkas gave in their submission For some time 
the ( hincse yoke sat lightly on their const lences, hut diffi- 
culties having arisen with the Kalmucks, they were ready enough 
to claim the protection of China lo cement the alliance the 
emperor K’ang-hi invited all the Kalka chiefs to meet him at the 
plain of Dolon-nor This ceremony brought the separate history 
of the Kalkas to a close, since from that time they have been 
engulfed in the Chinese Empire 

During the Kin d\ nasty of China the Keraits, as has been 
pointed out, were foi a time supreme in Mongolia, md it was 
during that period that one of the earliest recognized sovereigns, 
Merghus Buyuruk Khin, sat on the throne In an engagement 
with a neighbouring Tatar tribe their khan was captured and 
sent as a propitiatory present to the Kin emperor, who put him 
to death by nailing him on a wooden ass On the treacherous 
Tatar chief the widow determined to avenge herself, and chose 
the occasion of a feast as a fitting opportunity With well- 
disguised friendship she sent him a present of ten oxen, a hundred 
sheep and a hundred sacks of koumiss These, last, however, 
instead of being filled with skins of the liquor which Mongoluins 
love so well, contained armed men, who, when the latir was 
feasted, rushed from their concealment and killed him 
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A grandson of Merghus was the celebrated Wang Khan, who 
was sometimes the ally and sometimes the enemy of Jenghiz 
Khan, and has also been identified as the Prester John of early 
western wnters In war he was almost invariably unfortunate, 
and It was with no great difficulty, therefore, that his brother 
Ki Wang detached the greater part of the Kerait tribes from 
Tb T od banner, and founded the Torgod chief tamship, 
® named probably from the country where they settled 

themselves The unrest peculiar to the dwellers in the Mongolian 
desert disturbed the Torgod as much as their neighbours Their 
historv for several centunes consists of nothing but a succession 
of wars with the tribes on either side of them, and it was not 
until 1672, when Ayuka Khan opened relations with the Russians, 
that the c ountry obtained an even temporarily settled existence 
Its position, indeed, at this time made it necessary that Ayuka 
should ally himself either with the Russians or with his southern 
neighbours the Turks, though at the same time it was obvious 
that his alliance with the one would bring him into collision with 
the other His northern neighbours, the Cossacks of the Yaik 
and the Bishkirs, both subject to Russia, had the not un- 
common propensity for invading his borders and harassing 
his subjects This ^ave nse to complaints of the tsar’s govern- 
ment and a disposition to open friendly relations with the Knm 
khan A rupture with Russia followed, and Ayuka carried 
his arms as far as K izan, burning and laying waste the villages 
and towns on his route and tarrying off prisoners and spoils 
Satisfied with this vengtante, he advamed no farther, hut made 
a peace with the Russums, which was confirmed m 1722 at an 
audience which Peter the Great gave him at Astrakhan On 
Avuka’s death shortly after this event, he was succeeded by 
his son Cheren Donduk, who received from the Dalai laxma a 
patent to the throne But this spiritual support availed him 
little against the plots of his nephew Donduk Ombo, who so 
completely gamed the suffrages of the people that Cheren Donduk 
fled before him to St Petersburg, where he died, leaving his 
nephew in possession With consummate impartiality the 
Russians, when they found that Donduk Ombo had not only 
seized the throne but was governing the country with vigour 
and wisdom, formally invested him with the khanate At his 
death he was succeeded by Donduk Taishi, who, we arc told, 
went to Moscow to attend the coronation of the empress Eliza- 
beth, and to swear fealty to the Russians After a short reign 
he died, and his throne was occupied by his son Ubasha I he 
position of the Torgod at this time, hemmed in as they were 
between the Russums and Turks, was rapidly becoming unbear- 
able, and the question of migrating “ bag and baggage ” was 
very generally mooted In the w ir between his two powerful 
neighbours in 1769 and 1770, Ubasha gave valuable assistance to 
the Russians His troops took part in the siege of Ochakov, 
and gamed a decided victory on the river Kalaus flushed 
with these successes, he was in no mood to listen patiently 
to the taunts of the governor of Astrakhan, who likened him 
to a “ bear fastened to a chain,” and he made up his mind to 
break away once and for all from a tutelage which was as galling 
as it was oppressive He determined, therefore, to migrate 
eastward with his people, and on the 5th of January 1771 he 
l^egan his march with 70,000 families In vain the Russians 
attempted to recall the fugitives, who, m spite of infinite hard- 
ships, after a journey of eight months reached the province of 
111, where they were welcomed by the CTiinese authorities 
Food for a year’s consumption was supplied to caih family, 
and land, money and lattle were freely distributed It is 
believed that 300,000 persons survived to receive the hospitality 
of the Chinese By this desperate venture the Torgod escaped, 
it IS true, the oppression of the Russians, but they fell into 
the hands of other masters, who, if not so exacting, were equally 
determined to be supreme The Chinese, flattered by the 
compliment implied by the transference of allegiance, settled 
them on lands in the province of Hi, in the neighbourhood of 
the Altai mountains, and to the west of the desert of Gobi 
But the price they were made to pay for this liberality was 
absorption m the Chinese Empire 


Among the Mongol chiefs who rose to fame dunng the rule 
of the Ming dynasty of China was Toghon, the Kalmuck khan, 
who, taking advantage of the state of confusion which 
reigned among the tribes of Mongolia, established i^muck. 
for himself an empire m north-western Asia 
Death earned him off m 1444, and his throne devolved upon 
his son Ye-seen, who was no degenerate offspring Being 
without individual foes m Mongolia he turned his arms against 
Chma, which through all lustory has been the happy hunting- 
ground of the northern tribes, and had the unexampled good 
fortune to take prisoner the Chinese emperor Cheng-t’ung 
But victory did not always decide in his favour, and after having 
suffered reverses at the hands of the Chinese, he deemed it wise 
to open negotiations for the restoration of his imperial prisoner 
Thus, after a captivity of seven years Cheng-t’ung re-entered 
his capital m 1457, not altogether to the general satisfaction 
of his subjects On the death of Yi-sien, shortly after this event, 
the Kalmucks lost much of their power m eastern Asia, hut 
retained enough m other portions of their territory to annoy 
the Russians by raids within the Russian frontier, and by 
ennstant acts of pillage In the T7tli century their authority 
was partly restored by Galdan, a Lama, who succeeded by 
the usual combination of wile and violence to the throne of 
his brother Senghe Having been partly educated 
at Lhasa, he was well versed in Asiatic politics, 
and, taking advantage of a quarrel between the 
Black and White Mountaineers of Kashgar he overran Little 
Bokhara, and left a viceroy to rule over the province with his 
capital at Yarkand At the same time he opened relations 
with China, and exchanged presents with the emperor Having 
thus secured his powerful southein neighbour, as he thought, 
he turned his arms against the Kalkas, whose chief ground of 
offence was their attachment to the cause of his brothers But 
his restless ambition created alarm at Peking, and the emperor 
K’ang-hi determined to protect the Kalkas against their enemy 
Ihc emperor, in person commanding one of the two forces, 
marched into Mongolia After enduring incredible hardships 
during the march through the desert of Gobi the imperial army 
encountered the Kalmucks at Chao-modo The engxgement was 
fiercely contested, but ended in the complete victory of the 
Chinese, who pursued the Kalmucks for ten miles, and e ompletely 
dispersed their forces Galdan, with his son, daughter and a few 
followers, fled westward and escaped, ind thus collapsed a 
power which had threatened at one time to overshadow the 
whole of Central Asia hor a time Galdan still maintained 
resistance to his powerful enemy, but death overtook him while 
yet in the field against the Chinese 

But though Galdan was dead the Chinese did not enjoy 
that complete immunity from war at the hand of his successor 
that they had looked for Tsi-wang Arabtan was, however, 
but the shadow of his brother and predecessor, and a dispute 
which arose with the Russians during his reign weakened his 
power in other directions Little Bokhara was said to be rich 
in gold mines, and therefore became a coveted region m the 
eyes of the Russians Under the vigorous administration of 
Peter the Great an expedition was despatched to force a passage 
into the desired province To oppose this invasion the Kalmucks 
assembled in force, and after a protracted and undecided engage- 
ment the Russians were glad to agree to retire down the Irtish 
and to give up all further advance 

lo Tsi-wang Arabtan succeeded Amursama owing to the 
support he received from the Chinese emperor K’len lung, who 
nominated him khan of the Kalmucks and chief of Dzungaria 
But, though to the ear these titles were as high-sounding as those 
of his predecessors, in reality the power they represented was 
curtailed by the presence of Chinese commissioners, in whose 
hands rested the real authority The galling weight of this state 
of dependence drove Amursama before long into revolt He 
dispersed the Chinese garnsons stationed m Hi (Kulja), kiUed the 
generals, and advanced his own forces as far as Pahkun on the 
river Ih To punish this revolt, K’len-lung sent a large force 
into the rebellious province As on the previous occasion, the 
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Chinese were everywhere victonous, and Amursama fled into 
Siberid, where he died of small-pox after a short illness 
While China was thus absorbing the Mongols within her reach, 
Russia was gathering within her borders those with whom she 
came into contact Among these were the Buriats, who occupied 
d large tcrntory on both sides of Lake Baikal As usual in such 
cases, disputes arose out of disturbances on the frontier, and were 
ended by the Buriats and the neighbouring Mongol tribes 
becoming one and all tnbutary to Russia 
The dominions given by Jcnghiz Khan to his son Jagatai were 
involved in the quarreL between Kaidu and Kublai for the 
khakanate, but at the beginning of the 14th century 
ofjaiaui ^ great-great-grandson of Jagatai, made him- 

^ self undisputed lord of the whole region Shortly 
after Dua’s death the Mongols of Eastern Turkestan, descen- 
dants of those who had favoured the pretensions of kaidu 
lo be khakan, separated from their western brethren and chose 
a son of Dua as their khan Henceforth the fagataids were 
divided into two dynasties, the western reigning at Samarkand, 
the eastern first at Kashgar and later at Yarkand and Aksu 
Kazan ( 1 34^-1346) was the last independent khan of the western 
Jagataidb, thereafter power fell into the hands of amirs, who, 
however, continued to place a titular khan on the throne In 
1360 Togliluk- i imur, a grandson of Dua and khan of the eastern 
jagataids (the kingdom called by the Persian historians Mogo- 
hstan), invaded the territories of the western Jagataids About 
this time Timur otherwise Timur-i-leng (Tamerlane), a 

young amir it the (ourt of tlu western Jagituds, illicd himself 
with the leadcis who had dethroned Kazan, and after the death 
of Toghluk- Timur becime by right of coiKiuest khxn of both 
sections of the Jagataids After Timur’s death the two sections 
again dividtd, while a third kingdom, Tt rghana, was held by the 
Timurids (descendants of 1 iniui) At the beginning of the i6lh 
century all three dynasties were swtpt away hv Mahommed 
ShiTbani, head of the I zhig Mongols (see infra, Uzbegs) 

The empire of the llkhans established b} Huhgu lasted 
nominally until 1353, but after the death of the Ilkhan Abu Said 
in 133s the real power w is divided lx tween fivt 
ofPersfa"^ petty dynasties which had been formed out of the 
provmccs conquered by Hulagu Meantime Islam 
had made great progress among the Mongols, the third 
Ilkhan, Nikudar Ahmed (reigned 1281 1284) having embraced 
that faith 1 he western frontiers of their empire bordering on 
the Syrian possessions of Egypt there was frequent intercourse, 
sometimes liicndly, sometimes warlike, between the llkhans and 
the sultans of Egypt (qv) Of the petty dynasties whu h 
supplanted that of Hulagu, one known as the Jclainds held 
Bagel xd until about 1400 Another dyn isty which reigned m 
Azcibaijan was overthrown in 1355 b) the western Kipehaks 
(see infia^ Golden Hoi de) Between 1369 and 1400 Timur had 
made himself master of the gre iter part of Persi i and established 
there a second Mongol dynasty, winch m turn gave place to that 
of the Ak Kuyunli (see Pfrsiv) 

Of the Mongol tribes who became entirely subject to Russia 
the principal are those of the Crimea, of Kazan, and of Astra- 
khan, of these the Tatars of Kazan are the truest 
The representatives of the Golden Horde or western 

Kipehaks, who oiiginally formed the subjects of 
Batu and Orda Batu, whose victorious campngn 
in Russia has already been sketc bed, was finally awarded as his 
fief the vast steppes which stretch from the Carpathian Moun- 
tains to lake Balkash He fixed his headquarters on the Volga, 
and there set up his Golden Tcjit from which the horde acquired 
the name of the Golden Horde In 1255 Batu died and was 
succeeded by his brother Bcrekc Khan During the reign of this 
sovereign the exactions which were demanded from the Russian 
Christians by the Mongols aroused the Christian world against 
the barbarian conquerors, and at the command of Pope Alex- 
ander IV a general crusade was preached against them But 
though the rage of the Christians was great, they lacked that 
united energy whicli might have availed them against their 
enemies, and, while they were yet breathing out denunciations, 


a Tatar host, led by Nogai and Tulabagha, -ippeared m Poland. 
After a rapid and triumphant march the invaders took and de- 
stroyed Cracow, and from thence advanced as far as Bythom 
(Beuthen) in Oppcln, from which point they eventually retired, 
e arrying with them a crowd of Christian slaves Fiom this time 
the Mongols became for a season an important factor m European 
polities Ihey corresponded and treated with the European 
sovereigns, and intermarried with royal families Hulagu 
married a daughter of Michael Palacologus, Toktu Khan took 
as his wife Mana, the daughter of Andronicus 11 , and to ^ogai 
Michael betrothed his daughter Irene loktu, the second khan 
in succession to Bereke, is the first Mongol ruler whom we hear 
of as having struck coins Ihose issued during his reign h( ir 
the mint marks of barai. New Sarai, Bulgar, Ukek, Khwanzm, 
Krim, Jullad and Madjarui, and varv in date from t 2QI to 
1312 

The adoption of Islam by the rulers of the (lolden Horde had 
as one result the drawing closer of the relations of the Mongols 
with Constanlmoplc and T gypt Embassies passed between the 
three courts, and so important was the alliance with the Mongols 
deemed by the sultan Nasir, ruler of Egypt, that he sent to dem ind 
in marriage a print ess of the house of Jenghiz Khan At first 
his request was rt fused by the proud Mongols, but the present 
ol a million gold dinars, besides a number of horses and suits of 
armour, changed the refusal into an at tjuiesccncc, and m 
October the princess hnded xt Alexandria in regxl state 
Her reception at C airo was accompanied wuth feasting and rejoic- 
ing, and the members of her escort were sent batk I idcn with 
presents With that religious tok ration common to his race, 
Uzbeg Khan, having married one princess to Nasir, gave another 
m marriage to George the prince of Moscow, whose cause he 
espoused in a quarrel existing between that prince and his uncle, 
the grand-prmce Michatl Assuming the attitude of a judge m 
the clispute, Uzbeg khan summoned Michael to appear before 
him, and, having given his decision agamst him, ordered his 
execution Ihe sentence wis earned out with aggravated 
cruelty in sight oi his nephew and accuser From this time 
Uzbeg’s sympathies turned towards Ihristianit) He protected 
the Russian chuK lies within his frontiers, and put his seal to Ins 
new religious views by marr> ing a daughter of the ( n eek emperor, 
Andronuus 111 He died in 1340, alter a reign ol twenty-eight 
years His cuins wcie struck at barai, Khwanzm, Mokshi, 
liulgar, Azak and Krim, and are dated from i ^13 to 1340 His 
son and successor, linibeg Khxn, after a reign of only a few 
months, wxs murdered by his brother | xnibeg Klian, who 
usurped his throne, and, according to the historian Ibn Haidar, 
proved himstlf to be “ just, God-fearing, and the patron of the 
nKritoncms’ Ihese ex( client qualities did not, however, 
prevent his making a raid into Poland, which was conducted m 
the usual Mongol manner, nor did they sax^e his countrv men from 
being (iecimxtcd bv the black plague The throne Jambeg had 
seized by violence was, in 1337, snatihed from him by violence 
As he lay ill on his return Irom a successful expedition against 
Persia he was murdered by his son Bcrdibeg, who in his turn 
was, after a short reign, murdered by his son Kulpa With the 
death of Bcrdilxeg the fortunes of the Golden Horde began 
rapidly to dei line As the Uzbeg proverb says, The hump of 
the camel was cut off in the person of Bcrdibeg 

But while the power of the (lolclen Horde was dwindling away, 
the White Iloide or Eastern kipchak, which was the inheritance 
of the elder bnxnch of the family of Juji, remained 
prosperexus and full of vitality Ihe descendants TheWbUa 
of Orda, Batu s elder brother, being far removed 
from the dangerous influences of European courts, Kipchak 
maintained much of the siinplK itv and vigour of 
their nomad ancestors, and the throne descended from father 
to son with undirninished authc^rity until the reign of Urus 
Khan (1360), when compile ations arose which changed the foi- 
tunes of the tribe Like many oUier opponents of the Mongol 
rulers, Khan Full Khoja paid with his IPe for his temerity in 
opposing the political schemes of his connexion Urus Khan, 
Toktamish, the son of the murdered man, fled at the news of his 
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father s death and sought refuge at the court of 1 imur, who 
received him with honour and at once agreed to espouse his c^use 
With this intention he despatched a force against Urus Khan, 
and gained some advantage over him, but while fitting out 
another army to make a fresh attack, news reached him of the 
death of Urus Only at Sighnak are coins known to have been 
struck during the reign of Urus, and these bear date from 1372 

fo 1375 

He was followed on the throne b> his two sons, luktakia and 
Timur Malik, each in turn, the first reigned but for a few weeks, 
and the second was killed in a battle against Tok- 
tarnish, the son of his father’s enemy loktamish 
now (1378) seized the throne, not only of P2astern 
Kipchak but also of the Golden Horde, over which his arms had 
at the same time proved victorious He reigned as Nasir ed-din 
Jetal ed Mahmud Ghujas Toktamish His demands for tribute 
from the Russian princes met with evasions from men who had 
grown accustomed to the diminished power of the later rulers 
of the Golden Horde, and Toktamish therefore at once marched 
an army into Russia Having captured Serpukhov, he advanced 
on Moscow On the 23rd of August 1382 his troops appeared 
before the doomed city For some days the inhabitants bravely 
withstood the constant attacks on the walls, but failed in their 
resistance to the stratagems which were so common a phase in 
Mongolian warfare With astonishing credulity the> opened 
the gates to the Mongols, who declaied themselves 
the enemies of the grand-pnne e alone, and not of the 
people The usual result followed The Russian 
general, who was invited to Toktamish’s tent, was there 
slain, and at the same time the signal was gi\en for a general 
slaughter Without discriminating age or sex, the Mongol 
troops butchered the wretched inhabitants without mercy, 
and, having made the streets desolate and the houses tenant- 
less, thev first plundered the city and then gave it over to the 
flames The same pitiless fate overtook Vladimir, Zvenigorod, 
Yuriev, Mozhaisk and Dimitrov With better fortune, the 
inhabitants of Pereslavl and Kolomna escaped with their 
lives from the troops of loktamish but at the expense of 
their cities, which were burned to the ground Satisfied with 
his conquests, the khan returned homewards, traversing and 
plundering the principality of Ryazan on his way Flushed 
with success loktamish demanded from his patron Timur the 
restoration of Khwanzm, which had fallen into the hands of the 
latter at a period when disorder reigned in the Golden Horde 
vSuch a request was not likely to be well received bv Timur, and, 
jn answer to his positive refusal to vield the (ity, loktamish 
mart heel an army of 90,000 men against labriz After a siege 
of eight da\ s the city was taken by assault and ruthlessly ravaged 
In the meantime Timur was collet ting forces to punish his 
rebellious prot6g6 When his plans were fully matured, he 
idvanced upon Old Urgenj and captured it More merciful 
than Toktamish, he transported the inhabitants to Samarkand, 
but in order to mark his anger against the rebellious 
city he levelled it with the ground and sowed barley 
on the site where it had stood On the banks of 
the Oxus he encountered his enemy, and after a bloody battle 
cx)mpletely routed the Kipchaks, who fled in confusion A lull 
followed this \ K tory, but in 1390 Timur again took the field To 
each man was given ^ a bow, with thirty arrows, a c|uiver, and a 
buckler I he arm) was mounted, and a spare horse was supplied 
to ev^ery two men, while a tent was furnished for every ten, and 
with this were two spades, a pickaxe, a sickle, a saw an axe, an 
awl, a hundred needles, 8^ B) of cord, an ox s hide, and a strong 
pan ’ Ihus equipped the army set forth on its march After 
a I onsidcrablc delay owing to an illness which overtook Timur 
his troops arrived at Kara Saman Here envoys arrived from 
Toktamish l>earing presents and a message asking pardon for 
his past conduit, but Timur was inexorable, and, though he 
^^’‘eated the messengers with consideration, he paid no attention 
^Sfcpir prayer In face of innumerable difficulties, as well 
d, hunger, and weariness, Timur marched forward 
month through the Kipchak country m pursuit 
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of Toktamish At last, on the i8th of June, he overtook him 
at Kandurcha, in the country of the Bulgars, and at once forced 
him to an engagement Tor three days the battle lasted, and, 
after inclining now to this side and now to that, victory finally 
decided in favour of Timur The Kipchaks were completely 
routed and fled m all directions, while it is said as many as 
100,000 corpses testified to the severity of the fighting 

Toktamish, though defeated, was not subdued, ana in 1393 
Timur found it necessary again to undertake a campaign against 
him This time the armies met upon the lerek and after a 
fiercelv contested battle the Kipchaks again fled in confusion 
limur, threatened by the advancing autumn, gave up further 
pursuit, and retired with a vast booty of gold ingots, silver 
bars, pieces of Antioi h linen and of the embroidered cloth of 
Russia, &c On his homeward march southwards he arrived 
before Azak, which was then the entrepot where the merchants 
of the east and west exchanged the ir wares In vain the natives, 
with the Egyptian, Venetian, Genoese, Catalan and Basque 
inhabitants, besought him to spare the city His answer was 
a commancl to the Moslems to separate themselves from the 
rest of the people, whom he put to the sword, and thtn gave 
the city over to the flames ( in assia and Georgia next felt 
his iron heel, and the fastnesses of the central Caucasus were 
one and all destroyed After these sue cesses Timur gave himself 
up for a time to feasting md rejoicing aciompamed by every 
manifestation of Oriental luxury “ His tent of audience was 
hung with silk, its poles were golden, or probably covered 
with golden plates, the nails being silver, his throne w^as of 
gold, enruhed with precious stones, the floor was sprinkled 
with rose water” But his vengeance was not satisfied, and, 
having lefreshed his troops by this halt, he marched northwards 
against Astrakhan, whic h he utterly destroyed 1 he inhabitants 
were driven out into the country to perish with the cold, while 
Ihe commander of the city was killed by being foned beneath 
the ice of the Volga Sarai next shared the same fate, and 
Timur, having thus crushed for the second time the empire of 
loktamish, set out on his return home by way of Derbcnt and 
Azerbaijan 

Ihe power in the hands of the successors of Toktamish never 
revived after the last ( ampaign of Timur They were constantly 
engaged in wars with the Russians and the Krim Tatars, 
with whom the Russians had allied themselves, and by degrees 
their empire decayed, until, on the seizure and death of Ahmed 
Khan at the beginning of the 16th century, the domination of 
the Golden Horde came to an end 

The fate which thus overtook the (jolden Horde was destined 
to be shared by all the western branches of the great Mongol 
family The khans of Kazan and Kasimov had 
already in 1532 succumbed to the growing power of y^atarJ”' 
Russia, and the Krim latars were next to fall 
under the same voke In the 15th century, when the Krim 
latars first appear is an independent power, they attempted 
to strengthen their position by allying themselves with the 
Russians, to whom they loc:)ked for help against the attacks 
of the Golden Horde But while they were m this state of 
dependence anothci power arose in eastern Asia which modified 
the political events of that region In 1453 Constantinople 
was taken by the Osmanli Turks, who, having quarrelled with 
the Genoese merchants who monopolized the trade on the 
Black Sea, sent an expedition into the Crimea to punish the 
presumptuous traders The power which had captured Con- 
stantinople was not likely to be held in check b\ any forces at 
at the disposal of the Genoese, and without any serious opposi- 
tion Kaffa, Sudak, Balaklava and Inkerman fell before the 
troops of the sultan Mahommed It was plain that, situated as 
the Crimea was between the two great powers of Russia and 
Turkey, it mustjof necessity fall under the direction of one 
of them Which it should be was decided by the invasion of 
the Turks, who restored Mengli Girai, the deposed khan, to 
the throne, and virtually converted the khanate into a depen- 
dency of Constantinople But though under the tutelage of 
Turkey, Mengli Girai, whose leading policy seems to have been 
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the desire to strengthen himself against the khans of the Golden 
Horde, formed a dose alliance with the grand-prince Ivan of 
Russia One result of this friendship was that the Mongols 
were enabled, and encouraged, to indulge their predatory habits 
at the expense of the enemies of Russia, and in this way both 
Iithuania and Poland suffered terribly from their incursions 
It was destined, however, that in their turn the Russians should 
not escape from the marauding tendencies of their allies, for, 
on pretext of a quarrel with reference to the succession to the 
Kazan throne, Mahommed Girai Khan in 1521 marched an 
army northwards until, after having devastated the Lountr\ , 
massacred the people, and desecrated the churches on his loute, 
he arrived at the heights of Vorobiev overlooking Moscow 
The terror of the unfortunate inhabitants at the sight once 
again of the dreaded Mongols was extreme, but the hoirors 
which had accompanied similar past visitations wcic happily 
averted by a treaty, by which the grand-prince Basil unckitook 
to pay a perpetual tribute to the Krim khans This, however, 
proved but a truce It was impossible that an aggressive 
state like Russia should live in friendship with a marauding 
power like that of the Krim Tatars The primary cause of 
contention was the khanate of Kazan, which was recovered 
by the Mongols, and lost again to Russia with that of Astiakhan 
in 1555 The sultan, however, declined to accept this condition 
of things as final, and instigated Devlet Girai, the Krim khan, 
to attempt their recovery With this object the latter marched 
an army northwards, where, finding the road to Moscow unpro- 
tected, he pushed on in the direction of that ill-starred citv 
On arriving before its walls he found a large Russian fore c 
occupying the suburbs With these, however, he was sived 
from an cncountei, for just as his foremost men approached 
the town a fire broke out, which, in consequence of the high 
wind blowing at the time, spread with frightful rapidity, and 
in the space of six hours destroyed all the churches, palaces 
and houses with the exception of the Kremlin, within a com- 
pass of 30 miles Thoussnds of the inh diitants perished in the 
flames “ The river and ditches about Moscow,” siys Horse), 
“ were stopped and filled with the multitudes of people , laden 
with gold, silver, jewels, chains, ear-rings and ticisures So 
many thousands were there burned and drowned that the river 
could not be cleaned for twelve months afterwards ” Satisfied 
with the destruction he hid indirectly caused, and unwill ng to 
attack the Kremlin, the khan withduw to the Ciimea, lavagmg 
the country as he went Another invasion of Russia, a few 
)ears later (1572), was not so fortunite for the Mongols, who 
suffered a severe defeat neai Molodi, 50 \crsts from Moscow 
A ( ampaign against Persia made a dn ersion in the wvu s whu h 
were ( onstantly waged between the Krim khan ind th( Russians, 
Cossacks and Poles So hardly were these last pressed by their 
pcitinacious enemies in 1649 that they bound themselves by 
treaty to pay an annual subsidy to the khan But the fortunes 
of war were not always on the side of the latirs, and with 
the advent of Peter the Grcit to the Russian throne the power 
of the Klim Mongols began to decline In 1696 the tsar, sup- 
ported by a large Cossack force undci Mazeppa, took thc 4 icid 
against Selim Girai Khan, and g lined such successes that the 
latter was compelled to cede Azov to him By a turn of the 
wheel of fortune the khan had the satisfaction in 1711 of having 
it restored to him by treaty, but this was the last real success 
that attended the Tatar arms In 1735 the Russians m their 
tuin invaded the Crimea, captured the celebrated lines of 
Perekop, and ravaged Bakhchi-sarai, the capital The inevitable 
fate which was hanging over the Knm lalxrs was now being 
rapidly accomplished In 1783 the Knm, together with the 
eastern portion of the land of the Nogais, became absorbed 
into the Russian province of Taurida 

It will now only be necessary to refer bnefly to the Uzbegs, 
who, on the destruction of the Golden Horde, assumed an 
important position on the east of the Caspian Sea 
The founder of their greatness was the khan Abulk- 
* hair, who reigned in the 15th century, and who, like 

another Jenghiz Khan, consolidated a power out of a number 


of small clans, and added lustre to it by his successful wars 
Shaibani Khan, his grandson, proved himself a worthy successor 
and by him Baber (q v ), the Timurid khan of Ferghana, who 
afterwards founded the Mogul Empire in India, was driven 
from his ancestral dominions In 1500 he inflicted a severe 
defeat on Baber’s forces, and captured Samarkand, Herat 
and Kandahar By these and other conquests he became 
possessed of all the country between the Oxus and the Jaxartes, 
of Ferghana, Khwarizm and Hissar, as well as of the tcrritor) 
of Tashkent from Kashgar to the frontiers of China In tl^e 
following year, by a dashing exploit, Baber recovered Samarkand 
but only to lose it again a few months later During several 
succeeding years ShaibanTs arms proved victorious m man\ 
fields of battle, and but for an indiscreet outrage on the 
territories of the shah of Persia he might have left behind 
him a powerful empire The anger, however, of Shah Ismail 
roused against him a force before which he was destined to fall 
The two armies met in the neighbourhood of Merv, where, aftei 
a desperate encounter, the Uzbegs were completely defeated 
Shaibani, with a few followers, sought refuge in a cattle-pound 
But finding 1 o exit on the farther side, the refugees tried to leap 
their horses over the wall In this attempt Shaibani was killed 
(1510) When his body was recognized by his exultant enemies 
thev cut off the head and presented it to the shah, who caused 
the skull to be mounted in gold and to be converted into a 
drinking-cup After this defeat the Uzbegs withdrew across 
the Oxus and abandoned Khorasan Farther east the news 
aroused Baber to renewed activity, and before long he reoc cupied 
Samarkand and the province “ Beyond the River,” which had 
been dominated by the Uzbegs feir nine years But though 
the Uzbegs were defeated they were by no means crushed 
and ere long we find their khans reigning, now at Samarkand, 
and now at Bokhara As time advanced and European powers 
began to encroach more and more into Asia, the history of the 
khanates coasts to be confined to tht internecine struggles of 
rival khans Even Bokhara was not beyond the reach of 
Russian ambition and English diplomat y Several European 
cnvo)s found their way thither during the first half of the 
iqth centiii), and the murder of Stoddart and Conolly in 1842 
torms a melantholy episode in British relations with that 
fanatical t apital With the absorption of the khanate of Bokhara 
ind the ( apturc of Khiva b> the Russians the individual history 
of the Mongol tribes in Central Asia comes to an end, and their 
name has left its imprint only on the dreary stretch of Chinese- 
owned country from Manchuria to the Altai Mountains, and 
to the equally unattractive country in the neighbourhood of 
the Koko-nOr 

BiHiioGRAPHY — S)r H Howorth, History of the Mongols (1876, 
1878) DOhsson Histotre des Mongoh (1834), Cahun, Introduction 
a I histoire d Asie Kohler, Die Cntuncklung des hnegswesens 
Sliakosch (tfos mann, Der / in fall der Mongolen in Mittel huropa , 
(foi the gcncril reader) Jenmiah Curtin, the Mongols, a history 
(igo8) (K K n ) 

language — The Mongol longue is one of the membcis of 
the gicat stock which recent scholars designate as Ural-Altaic, 
which also includes the hinno Ugne, Turkish, Minchu and Samo 
ytde The mtmbeis of this group are not so do dy related to one 
another as those of the Indo Europo'in stock but they art all 
bound together by the common principle of agglutinative formation, 
especially the so called harmony of vowels, by their grammatical 
structure anel also by certain common dements m tht stock of 
roots which run through them all, or through particular mort 
closely connected families within the group ' The fatherland propei 
of the Mongols is Mongolia (<7 i ) The sum total of the Mongol 
populition iindtr Chinese government is calculated at between 
two and three millions 

Generally the whole Mongol tribe may be divided into three 
branches East Mongols, West Mongols and Buriats 

I The East Mongols are divided into the Kalkas in the borders 
just mentioned, the Shara Mongols south of the Gobi along the 
Great Wall north eastward to Manchuiia, and lastly the Shiraigol 
or Sharaigol in Pangiit and in northern Tibet 

^ Compare W bchott, Versuch uber die tatanschen '^prachen 
(Berlin, i8ab), Ueber da$ altat ^che Oder finmsch-iatartsche Sprat hen 
geschlecht (Berlin, 1849) Altapsche Studien, parts 1 ~v (Berlin, 
1860-1870), and A Castr^n, Fthnologtsche Vorlesungen tiber die 
Altat* schen Vdlkery ed by A Schiefner (St Petersburg, iSsy) 
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a On the signihcation and rmpioyment of the ddfcrent names 
of the West Muiigula (Kaliuutivs, Ucin I, Oirad oi i^orbdn Oiiad- the 
four Oirailj Mongol Ouad), and also as rc^^ards the suIhIivisiuii ut 
th( tribes, thfK is mui li unccitaint'v Ihc name KahnuLk, so 
generally employed among us, is in fact only used by the Volga 
Kalrnueks (KhaUmak), but cvcnuith them the name is noteommon, 
tnd almost a bynanu It is ot loicign oiigin, and mostly hkth 
a I ataric word aliRh his yet to be i \plain< d Oiratl imans the 
" near ones," “ related " Ihc usual explanation gi\cn thit 
the single triN ^ eoiisider themselves ^s being relit id to each oIIki 
— hence Moni^ol Otnid, * the Mongol iclaltd tube'* this is ilu 
favouriU n une among Kalrnueks i)(abdn Oirafl t>i the loin ulaltd 
tribes, comprise (i) l^zimgais, (2) 1 orgod {]) Koshotl (4) Dirbet 
Ihi signihcition of the nanu Otlod, m thi La t Mongolian Oeu,tl<d, 
now tlu most widely sjirtad among the tribe ^ living in Chula, ii 
likewise ver> doubtful Some asseit that ‘ CK lod " is nothing but 
the Chinese traiiseription ot Otiad as theor».lmai\ t Imu laiigu lee 
dues not possess tlu sound ; We ha\e, howtxii, to be 11 m mind 
thit W( ha\ 1 a Mongolian roof d^tUKUy with tfie sins< to be 
minnc il,” “ to bear hatred, ill-will, MCe Ihe mnn population ot 
the Kalmucks li\e, or rather di ig out, llu 11 ( sistmee allei liu usiud 
lasliion oi nomad tribes in D/ungaiia, m tlu eisttiii pait of tlu 
liaii-sluin, on the soutJi border of the Ciubi, on Kdku nor, and m llu 
provirui ol Kin sith Ail thea au unden tta ( hiiusi ge>\einnuut 
In eonseipieatet however, ot the extension ot the Ivussum I.mpiic 
111 iian-shan and Alat<ui, many hordes have eome uiuh 1 the Kussian 
sway Aeeoiding to an Lppioximat< aeee)imt we m<i\ u ekon m 
the t<ni(oi\ St inu\ < tsheiisk (Kuhi) m.l St. nnpal itmsk , | o( o 
Kalmiieks while m tlu sonthein }>iil ot llu ‘U)\Mrmunt loinsk 
on the \ltai the Kalinnek populition tiinoimted fornu rl\ to 10 000 
Lh sides these we hnd a section of Kalmuck population lai m (lie 
west, on the hanks oi tiie \ olga (lu u V^triklinb I roiii tlieii 
origmil St its m D/nngani tlu \ turned in tluii mmmlions to Mu 
north crossed tlu stc]ii>e ot tiu Ktr'-hi/ ind thus gi uliuiih rt k lu d 
the Fruha ind the Or Melwic]-’ the two iivors anel Itie I ral tlu 
lorgod setth d in 1010 tlu ne^ tlit\ eiejssidthe \o^am 1050 and 
took possession of the now oot died teppe ol th Kahmu ks, being 
followed in 1073 b\ tlu Deitjct and in Koshod In 

1771 a eonsideiaiih niinilui te 1 unu fl to the t imu sr 1 m])irf Ihoe 
IS still a not unini]ioitint population in llm >o-e died sU ppe ot the 
Kdhniieks, winch ixteiids between tlu C mpiin and tlu \oha m 
the 1 1st and the J >on in the' west ind Irom tlu town ol Snepti 
in the nortli to tlu Kunii end the \riu>chm the outli Aceoidin 
to modem statistical accounts, this pesji^ 1 ituni amounts to 70 000 
lo these we have to add 25,000 more on the holders oi the Cossacks 
ol the ])on, and lasll} booo in the boidermg piovinees ol Oienbuig 
and SaraLo\ 

3 In tlu soutlurn ]iait of tlu Tiussian prtyvmc* of fikutsk m 
a wide eiiclf refund Lake Baikil, lus the he 1 dom g/ropi r of tin 
Buiiats, wliuh tlu V also cill llu ‘ Holy S( i ", tlu country uis( 
oi the lake is commonly e died liansbnkalii 1 heir country 
praetieallv extends iieim the ( limese lionlur on the south within 
almost parallel lines to tin noith to tlu town Kiren 1 on tlu 1 eni, 
and irom the Onon in tlu e ist to the OU i, <i ti ihutaiv of the \ntMri 
in the west, and still farther west towards Aizhru I dinsk ihc. 
aie most numerous be\onel Mu Lkiikal Lake, in the \alL3s ilong 
the Uda, the Onon anel the belenga, uiel m Nertehm^k Flu sl 
F ransbaikalian Buiiats e une to Muse parts only towards the end 
ot the 17th century from tlu K ilUas \Vhile Mongols and Kal- 
mucks generally continue to live alter the usual fashion ol noma<l 
we lind here agiuullural pursuits, nujst likely, howev er, due mainlv 
to Kussian lafluenee Chiistnnitv 1 aLo making iL way Ihe 
sum total of the Buiiats amounts to alxiiit 25o,e»oo 

Another tribe separitiel irom the rest ot the Mongols is the so- 
called Hazari (the thousand), .irid tlu foiii \iniak (/ e lfd)es), who 
wander about as herdsmen m Aighuiistin, between Heiit and 
Kabul In exUind ehaiactensties the v are Mongols, and in ill 
probahihtj they are the lemims of a tnhe fiom tlu time of Mu 
Mongeil dyiiistv Their language, which shows, ol eoiii-e, FVrsian 
intiueiiee, 1-^ -ti icily Mongolian, more partieiilarlv Wist Alongolian 
or Kalmuck, is has been piovtel by FI C vein d< r (ribLleiit/ * 

Agreeably with this threefold ehvisiou ot the MongoL we have 
also a thicefold ehvision of their res]>eetiv< laiiguagts (i) Last 
Mongolian or Mongolian pioper, (2) West Aluiigohan ui Kalmuck, 
(3) BmiatK 

The chahets just nuatjoned .ire foumi to be in close lelation to 
each other when we examine their roots, intlectiors and grammatical 
stiucliire Hie diitereiut between them is mdied so slight that 
whoever underst mds one of them understands all Phone lieally a 
( Iniacte Mstic of them all is the " li.irrnony 01 vowels." which arc 
divided into tw^o cliief classes the haul a, 0, u and the sejft e, e3, h, 
between which i is in the middle All vowels of the same word 
must necessarily belemg to the same chss, so that the nature of the 
first e r root vovve I eh t rminos the naturo of the other or mficctje)n- 
vowels, now and Mien a sort ot retrogressive haimony takes 
place, so that a later vowel determines the nature of the former 

^ See his essay, “ Ueber die Sprache cU r Ila/aras und Aimaks,*" m 
the Zetischri^ft dey deuhehen nwi Ueseilschaft, xx, 3^6- 
335 


The consonants pieredmg the vowels are equally under their m- 
lliu nee 

ihc Moiigcthan ehiiaetiis, which m a shghllv dtered foim aie* 
also in use among the Maiiehus, aie wnlieu jk 1 fiendieularly from 
above downward, and tlm lines loilow liom lelt to m hi, llu alpha- 
bet having sign-, fur jCv* n vowels — a, t, i, o, u, u, a, lud dqiliMiong^ 
deiiVed liom tlKiii— uo,c?/, n, ii, ‘U, in, 01, /o,and lui se v Liiteeii eon 
onints — n b, kh, qh. A, q, m, /, y (luvei imtid), t, d, 1,6 (I'/v), B, 
\II tlu se .ire moditu d m li.ipi m ^ oidmg to Muir j>osition, 
m the be'gmnmg, inidelte, 01 i nil ol .i woul, .uul ilsc) b) etilain 
orthogi iphie rules in Aioag(jii m .iiui M iiu lui wiiLmg tlu syilabh 
(/ t tlu eonson int ti),^i tlier witli tlie vovil) 1-. itmsuhrLd a^. a unit, 
in other woid > i sv h ihaiiuin 1 ii her Ih m m alph ib< t ! he (xuling 
characters aie liiual di^eendanls of Mu oriLiinl I ighuiian lorms, 
w hieh wt rt themsc Ives liu i \ ^ ti irom Mu S\ 1 1 u , In v mg In « 11 Lu ought 
to tho Li_,hius by Nestoiiaii nu aoniiRi ludiiiiaiul 1 ibi t in 

lulliienee m ly 1 o lu iiotuad, ahih tlu ni lugf limit .jf llu (lur- 
u ti F', m pi ! j' luheiil ir liiu ms LonuiioTi to tlu (hint t Hu wntnu' 
was biotudit into its piisint -.liija by Mu h irticd Limi'. Sisk^a 
l\iiuhta, idi ig- pa I ama, and Ishoit hi ( )ds< i m Mu iph eiuturv, 
but is ( \{ t i.dii.glv mi[Hltiel iotxpyess (lu tuquenth (^Ltiuiiiig 
letlii l>oin>wid iiom S uni lit uul I ibi I m which in w lUMng 
m tla Mongol al[di ila t a^'t-ieid liplnlu r, i Jinl ( ^alik, 1- t M.j'loyi d 
I \(iv OIK who lias tiud to n nl MonuoJnu 1 nows in iiiv 

dillicultus have to bt ovtieoriu, insjnt liotn tlu unb.iuty of 
e< rUiiii Imit. 1 s, or irom thi 1 n 1 that the i i< -.1^111 tom | noiioiiim <1 
dill'iiUth, aieunling to 1 ila'ii m Mu word Ihtis, Mmt tc 

no me Ills itai Intiiiguishiiig tlu o uul u, o uul rr, Mu ton immi, 
g mel A / .uul d v and s ((A) A and t o {u} and 1) (’M a h) old 
u, g and A/g t {d) anti o)i, are h ilde to be mi laki a lor < mh otlu 1 
Hthei changes will bL iiotici d and a\ouhel In d\ tin d tmlents 
It 1 I ‘ n it d' ti e 1 Ml .t Ueh eomiiioii v old adii (a / u 1 ) nd < - de 
(lien) f ,i(/i (hen) ind inidj (nu ) <ddan (t ithnui) uul (tlbni old), 
(^rdn (( onrt-rmult 111 < ) md intu (Ion ),o}i(*k}ni (to ( i/< ) uid urukhii 
(to ride) Un (tlu ) uid iftu (jidlow), q< hi (said) mel ktb< imuh), 
gmu (i \ il) and At lu (liu i nn),i,m (tioiise) uid !(> ihow) luixni ( uii) 
uul mii pium), (\vhal) uul . cum ( 'Liiiln<i) -hoiil 1 lu 

wiiM< n ( \ i( tlv dik I his list riiglu H liuHv nu o ised ilie-e 
dehets yipl\ cquallv to llu Mounoli ui indLunitu dpi) bets 

lnn>jSliu s IS I ITndil i compose el i lu w dph i|.. l plu Iv ilmuelv), 
m which tu* S' iiuhigmlu > in ivouKd Mioughilu 1 t] luc dil'e leiiem 
] 1)1 tv en the 1 uo alpli ibe Is .in oiil\ -.In ht 1 ht K ilmue k dphibet 
avoids tlu angnlai snel eliuns'y '-liqjt ol tlu Mongoli ui iiid his 
on Mu eontiuv a roimded and j)U i-vine sh ip< ihe Ixalniuek 
ilphabcl has ai o this gnat advaiitign that 'veiy sound h.m its 
dl^'tllKt giaphie ehuactei, l nusl iki between twei chai.ubis e iil 
>ean e 1\ oeeui llu dmiu K w( ud . oiu e m 1 o n < 1 t lu e e in 1 )e 
< \sil\ (coguizvil m Iheir Mongolian '-hafie Hie dialeetu M eldhr- 
e lu t aio also \ * rv slight 

J iu Fvalmuck rherefote, is tlu keyed llu Mongolian iiul shemlei 
form the gioiindvun k of Mongolian :»ludK j ihe Ivilnuiek iiid J i t 
Mongolian diileel^<Io not elilhr much if k i t m Mu -jokmi J ui- 
guige, but the Iwlimuk-. I'lite leeonhim to llun pronuiu 1 it ion, 
while the MongoL des not Foi exirnph on (/ m/) hundieel " 
is pionouneed liike liy the Kalmuclv'. aiulthe List Motuoliaiis, but 
aceunling to Mongolian eu Mu^giaplu Mu word ap])e u m tlu ham 
d ix<oi llu dialectic ddlenne^* between Mu t\vo dideLl^ viy 
fiMfuentlv lus nnlv'' in a dihennl lucmnmiiMon of mjuu le tt* is 
thus J ast Mongoli in ds is m Kilmuek soil e Ac Hr eluc f elifh r- 
( nee between the two di Meets lies m the 1 u t that m Kalmuek the 
soft guttural g between two vejwels is omitted wluh , thnmgh Mie 
jeniiiiig etf tlu two vowel i long vowel is prejduee el In Mu pro- 
nunei.ition e)t eommon Ivasl Mongedian the g is hke wise ennitted, 
hut it i-v wiitte'ii while in Ivdnmck as pi t now mcntioneel the 
guttural can onlv'' lie trace el through the leiigtluning of Mm sellable 
Ihuswetind Mongol A ‘ pi ince Jvalmnek A/u7u , M dngon, 
"\(iicr sound” K don e7?7u, M c/a/'gmu "even ' 1\ d>don, M 
(tgojii " mountain,” K ola tila ^ M nciqoy " like" " K ndy nur^ M 
ulagiui red,” K n/dn^ M yagon what” K yOn (wen), \l 
dabagan, "moimtam iidge,” K dabdn ^ iM ^sanagan, Mioughl 
K ssandn, M be yagon, on tlu light " K baron barun^ \\ 
''hibaaon, 'hnd,” K Ai noon , M thiUo^on "stone ” K Anibu 
{rhuliin) ^ M pigngan ' ^ix ' K 6m'gt77z,iM digtrc "high abo\c" 
K dire, I\I ugukhii, ” to drink ” K uKhn , M togodshi ‘ hiiioiv " 
K todshi, tudshi , M cgudeyi " door,” K oden, M d^igiin, ‘ left,” 
K sciir , M ogede, “in the hendit ” K vdo ^ Af dgilid, “the 
Kalmuck-.” K olod ^ M iiihqrd “it one his dotR " K uiHd , 
M kdbegfni “ von ” K kdiodn , M gtgftn “ in ire " K gun^ M 
keguy, “ coipse,” K ku} , M kharigad, “ntnineej ' K khattd, 

Ihe Hunalie, in these peeulianties, is almo-.t; always found with 
Last Mongolian, with which it is in tveiy respect closely allu <I 
In the pronunciation of some letters the transition of Jvasl Mongolian 

he into Bunatie ss is notieeable, lor instance Mong isetsek, 
“flower,” Buriatic sse^^ph, M tsak, “ tinug” B ssah ^ M tsagan, 
“ while,” B s:>agan^ M hetsen “ prudent ” Ji susstn Ss is some- 
times pronounced like (the Gei man) th Last M ^sain, “ goe>d,” 13. 

Cf H C von der Gabelentz, in the Zeitschnft f d hunde d, 
I Morgenlandes (Gottingen, u 1-21, ” Veasueh uber etne alte 

I moogolisdie laschnft," 
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chatn^ M s^icdkil, “ heart/* B chedkil K in the beginning or 
middle of a word is always aspirated 

The noun is declined by the help of appended particles some of 
which arc independent jxistpositions viz Gen ytn u un^ Dat 
dur a, Acc yt i, Ablat dtse, Tnstrum her yet, Associative, luffa 
luge The dative and accusative have also special forms which 
have at the same tune a possessive sense viz D it dagan degen y 
Accus ben yen The pluial is expressed by afhxcs {nav ner, od, 
ss, d) or freqiuntly by words of plurality “all** “many** eg 
kximun nogbd (man miny ^ men) The oblique cases have the 
same endings in singular and pluril Gendci is not indicated 
the adjective is uumfleeted both as attiibutc and as predicite, 
there IS no compaiatue form this idei being expressed by the eon 
stniction or by tin use nt certain pirticlcs The personal pronouns 
irc In 1 , tchi thou , b da we y ta ye , their gt nil ivcs st rve as po*^ 
sessives The demonstratives are eyie tore (this that) plural ede 
tede y ken who? The lelative is lacking and its pi ice 

IS supplied by circumlocutions The numerals an i mgeUy 2 
hhoyar y ^ gurban y \ dorhin y 5, tabnn , 0 pygugnUy 7 dologan y 
S natman y q yisiiUy 10 arbnn y 100 d^^agnyiy 1000 mtnggan The 
ordmals arc formed by appendmg iugar tuger The theme of the 
verb IS seen m the irnpciativc as ban grisp The conjugation is 
rich in forms foi tense and mood but the jieison and number iic 
with few cxcLptions unexpressed The picscnt is formed from the 
theme by adding mui {tan min) the preterite by hat or luga {barjhai 
banlu^a) the iutiire by ssugat or ’tsw {baris^ugat bayt<isu) The 
preterite has also in the third poison the Icimin itions dsugui iml 
lUHy the lutuie h is m the third pci son yn and in the fust ya Flic 
conelition il ends in ha^su {bayibn^su) the prccativf in titgnt tiign 
the potentiil in {bayimm^a) the imperitive plural in khin the 
gerund in the piesent 111 n d^u {bayin havidm) or tala uhile till ** 
{bavitala inter capiciulum ) in the pictentc it is termed in gad 
(bciYigad) y the present part has UlIu {bayikhhi) the past part 
ks^an {baytk^sayi) y the supine ends in ra the infinitive in khu 
ibankhu or when used substantively hanhhin) There is but one 
perfectly rcgul cr eonjug ilion, ind denv itive forms derived from 
the theme l)> infixes are conjugated on the same scheme Thus 
the passive has inhxcd ta or kda {bayikdalhi lo be giasped) the 
e lusativi gul (bayigulfhn to ciuse to ,jrasp) the co-operative or 
son itive Itsa or Ida {hayilisahhi to ^r isp togethci) 

Ihere art no picpfisifions onlv postpositions Adverbs are either 
simple paitules (alfumative nt :jativt inteirog itive modal &c ) 
ui an formed In suffixes from other pat Is of speech Ihcrc art 
vciy few eonjunt tions, (he relations of clauses and sentences an 
mainly indicated bv th( vcibil forms (p irt sup condition il, but 
mainl\ by the gerund) 

The order of words and sentences m eonstiuetion is pretty much 
the opposite of tint whu h wc follow In i simple sentence the 
indic ition of time vnd place whether ^iven by in adverb or a sub- 
stantive with i postjieisition always comes first, thfn comes the 
subjee f always precede d by its adieetive or ,,enitivc then the obicct 
and otfici cases depending on the verb last of ill the verb itself 
juccede el 'by any adverbs that liolong to it So in the structure eif 
i pciiod dl eaiisd h) pothctir d eonccssuc cl'^u es which e in be 
cone CIV cd as jireceding the main jircdication in point of time or 
eve:n as eonte mjior iry with it or as in inv wav modifjang it mn«-t 
come first, the tiniti verb ippcars only at the end of the mun 
picdication or aj^dosis I he periods aie loiigci than in other 
languages, a sinf.m one may fill scvei il pigis 

\uiHORiTiE - Giammars and dictionaries may be divided 
according to the three dialects For East Mongolian I ] Schmidt 
gave the fust gaammar (St Petersburg t8^i) and a Mongolian 
Germ iri-Russiaii diction 11 y (St Pc tei sbuig Next Jos Koval 

evski published in Russi in a Mongolian ^rammar (Kasan a 

chrestom ithy (2 veals Kasan 1 uid his gre it Diclumnatrc 

mongol rus^e fyancai^ (^ vols Kasan 1844 1S46 1840) We mav 
mention R Yuille "^hoyt Mongolian Gyammay {mls,lorvgo\mi\) xylo 
giaphed at the mission picss ncai Selenginsk lieyond J^ikc Baik d 
(1838) A Bobrovnikov s Russian Gyammay of the Mongolian 
Kalmuck Language (K isaii 1840) i'’ aKo very good An ibridg 
ment of Schmidt's work is C Puini I lonenii della gtammahea 
niongohca (Flounce 1878) A Popov’s Mongolian Chre*^tomathy 
ippeared in 2 vols at Kasan (1840) lor the Kalmuck we have 
giammars by Popov (Kasan 1847) Bobrovnikov, as i,bovc anel 
H A Zwick («; I rt a) autographed at Don lucschinj-cn (1851) 
Zwiek s autographed K ilniuck anel German diction iry w ilh a jninled 
Gcimin index appeared (s / et a ) in 1852 B JuP s edition of the 
tales ol Siddhi kfir (Leipzig 1866) gives a complete glossary to these 
stories Thcie are smill Russian and K ilmuck vocibulanes by 
P Smirnov (K ivin 1857) and C Golstunsk} 1 (St Petersburg i860) 
For the Biiriatic we hive ( istrdn Vcrsuch einey burjaftsihen 
Sprachlehre cd by Schiefner (1857) and A Orlov s Russian grammar 
of the Mongol-Bunatic colloejuial language (Kisan 1878) 

Ltteyatuye - -A clcai distinction must be drawn between the 
higlic r and nobler written or hook language and the common or con- 
versational language of every d ly life The difference between the 
two IS very considerable and may be fairly compared to that between 
the modern High German book-language and the clilferent dialects 
AJl grammais and dictionaries is yet published tieat onlv of the 
book-language, and so also, with a few exceptions, the published 
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literary documents are written m this higher style The exceptions 
are the Oesser-Khan and the Siddhi kur and D^anganad (the last 
two published by Golstunskyi) The populir or conversational 
languam* has been fixed in waiting by A I'ozdnoev m his Russian 
work. Seamens of the Pabular Literature of the Mongolian [rtbes 
pt i ‘ Popular Songs * (b 1 Petersburg 1880) w Inch contains rich 
material lor the study of the popul ir literature 

The literatnie consists mostly of tianslalions fiom the Tibetan, 
the holy langii ige ot Buddhism, v^hlch is still the Ian iiagc of the 
Icarnccl The Tdietan Buddhist literature is itself translated from 
the Sanskrit, hence now and then through Mongols and Kalmucks 
wc get aeejuamted with Indian woiks the originals of which aie not 
known in Sanskrit Such is the cose for inst mcc with the Uks 
of Siddhi kur Many books have also been Irinslated from the 
Chinese Most of the writings arc of a religious historical philo 
sophical medical astronomical or astrological char ictcr lavountt 
subjects are lolk lore and f iiry tales Ymong the religious books 
peril ip‘i the most important is that containing the legends entitled 
lihgry fin dalai ' ocean of comparisons (eel bv T Jacob Schmidt 
under the title Per lVe7<>e una der Thor m Tilictan and C erman 
(St Petersburg 1843) lei this may be added the boddhi mor or the 
holy patli \.hG altan gtrcl gleaming of gold the ma/n and 

yez/’ itchii yin toll 'mirror of the woilel " What was known of 
poetical literature before Pezdneev is scarcely worth mentioning 
In some parts of the histeirical and narrative literature wt hnd 
where ver the narr itiv e takes a hg lier flight in admixture of poetical 
diction The poetry appe irs m a cert iin pai illclism of the phrases 
with i letiirn either of the s imc eiuhngs (iliviiic) nr of the ^ame 
words ficfriin) rrt(juentl\ wc find besides the rhyme or lefrain 
alliter liion The essay of II C von der G ibelentz m Z f d hunde 
des Mor genic ndcs i 20-37 Einiges iiber mongolische Poe sie ** lias 
been supeiscderl by tlie woi k oi Pozdneev 

Among histeuieil worl s i high jilice is due to th it composed by 
the tnbal jirmce, Sinang Setzen in the middle of the 17th century 
((ie<;chichtc derOst Mongolen und iJucs f uysttnhau\c*iy Mongolian and 
(Tcrmrn by 1 J Schmidt, St Petersburg 1829), and to the Allan 
tobtchiy 1 1 golden knob ' or jm eious contents ' (text and Russian 
tians by the I imi fialsing C ()mb()>tv St Peteisbuig, 1858) Of 

folklore and fair\ talcs wc have the legend of the liero rz- 

hhan (text cel by T J Schmidt Petersburg, i83(> mel treiman 
version 1840 cf Schott, Utbir die Sage i (leur hhaiiy Berlin, 
1851, inel B Julg in the Tramac Hons ot the Whirzburgcr Philol 
Versuu of 186S, jij) 58 sqcj , Leipzig, i8(>o) and the tales iboiit 
Auishi houKJii (Russian version b> Gilsang(jombo\ ev ,St Pe tersburg, 
1858 text and German trins by B Julg Innsbiuek, 1867 1868) 
A favourite book is the tales of Siddhi kur, biscd on the Sansknt 
Vekda panchavtnfati (Russi in ti ms 1)^ (> )isangGombo\ev ,St Peters- 
burg, 1865, nine of the tiles in Mongolnn and Cerman by B Julg, 
Innsliruck, 1868) The fullci eolkclionof tliesc tale sin K dmuck first 
bee imc known bv the (jcrm en trins of B Bcigminnmvol 1 of his 
Nomadische Stniftnien nvterd Kalmuken {\vo\‘^ Riga, 1804, 180*)), 
an autographeel eelitioii in the vulgai cUalecl w is juiblisheal by 
C Golstiinsk>i (St i'etegsburg, text ind Geimaii tians with 

gIoss«iry by B Julg (Lcipzi L i86f)) V poetic hcroie story k the 
Djangaruid extracts from whieh were given bv Bergm inn {op cit , 
iv 181 sejq ) a complete Ru sian version by \ Bobrovnikov (St 
Petersburg, 1834) 3- (a rman version by h \ Lidin inn in / J) M G , 
1857 (K ilmuck text bv C>e)lstLinsk> i, St Pe tersbiii(^, 1 8(^4) \ similar 

})oem js the histoiy of hhi Ji 1 Khunliidshi anel his w ir with the 
Oir el, Kalmiiclc text and Rnssi in tians hvG (reuntjov ev m his Alt in 
tobtchi as above, and text alone auleigraplieel bv Golstunskyi (St 
Petersburg i8{)4) Some books of re ligion tor the Christian Bunats 
(li inscribed m Russian chaiactcrs) rejuesent the Bunatic diilect 
The Russian and Engli h Bible Societie Iiivc given us i tnnslation 
of the vvheile Bible I J Schmidt tnnslitcel the Gospels ind the 
Acts into Mongolian and Kalmuck foi the Rusm in Bible Society 
(8 vols St Peteisbnrg 1819 1821) - i nnsteilv woik The bnglish 
inissjonaiies, r Stall) bi ass and \\ Swan uid aJle i wauls R V mile 
tianslited the whole Old lest tment into Mein^nlnn (1836-1840) 
This w'-ork was pnnteel it a ini sion press ereetee] it gn it cost tor 
the pnr])osc neir Sclenginsk beyond I ik« Baikal in Siberia In 
1846 the New ic timent by the simc hands appcaieel at I emdon 

Authorities — I he ne he st eollt etion eit Memgoli in anel Kalmuck 
nntcel Iwiks and MSS ire in the Asialic museum of tin St Peters- 
urg Acaeleiny and m the libiancs of Iv izan and Irkutsk there is 
also a good collection in the reayal libiary at BreseUn Consult in 
ge ncral, besides tJic alrtu-dy cited works of Bergmaiin and Pozdneev, 
P S PalUs, Sawmlungon hisiori^cfity Nachitchicn u d mongoh^chm 
} olKtischafltn (2 vols, St Peteisbuig, lyyb-i^oi), I J Sehnndt, 
royuhungcn im Gebiete de, altenn Bildungsgeschicktc der 
V other MitteldsienSy vorz d Mongolen und Tibeter (St Petersburg 
and Leipzig 1824), B Julg * On the Present State of Mongolian 
Roscarelies, ' Journ R A'> Soc , xiv (1882), pp 42-65 (Mci) 

MONG pai (called Mobye by the Bnrmese)>j^ie most south 
westerly of the British Shan States of Burma plWas an approx 
imate area of tooo sq m , and a population of t9>35i 

The general character of the country is hilly, est wards 

in a gentle slope from the chief stream, the NamTlplu or Balu 
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This IS navigable for native boats throughout the year to the 
point where it sihks underground in Karen-ni The chief culti- 
vation IS nee, with about two acres of dry or hill rice to one of wet 
bottom The hill fields are left fallow for ten years after two 
years’ cultivation The chief, the Sawbwa Hkun Yon, held 
charge through the reigns of four Burmese kings, and submitted 
early in 1887 on the first arrival of British troops He abdicated 
m favour of his son m 1890, and died a few years later 
MONG pan (the Burmese Maingpan), a state in the eastern 
division of the southern Shan States, lying approximately 
between 19"^ 45' and 20® 25' N and between 98® and 99® L , 
with an area of 2299 sq m , and a population (1901) of 16,629 
The main state lies, except for a few insignificant circles, entirely 
west of the Salween, but beyond that river arc the four sub- 
feudatory states of Mong lun, M6ng Hang, Mong Kyawt and 
Mong Htd The only considerable area of fiat land is round the 
capital, which lies in a large and fertile plain, marking roughly 
the centre of the state From this plain rise on all sides low 
hills covered with scrub jungle, sloping up to ranges of about 
5000 ft on nearly every side Rue is the only crop, irrigated 
where possible, elsewhere dry cultivation prevails Ihe state 
has valuable teak forests on both sides of the Salween, which 
cover a considerable but undetermined area The general 
altitude of the valleys is about 2000 ft Ihe capital is small, 
and has only about 200 houses The c hief is of Sawbwa rank 
MONGREL (earliest form mengrel, probahl} from the root 
mtng-, or mong', to mix, cf mingle, among), a dog that is 
the progeny of two different breeds, or one whose bued it is 
impossible to tell on account of the various crossings In the 
case of other anim ds or plants it is the result of a fertile cross 
between two \ '^netics of the same spec les, and so to be distin- 
guished from a “ hybrid,” the result of a fertile cross between two 
distinct species (see Hybridism) 

MONIER-WILLIAMS, SIR MONIER (1819-1899), British 
orientalist, son of Colonel Monier-Williams, surveyor-general in 
the Bombav Presidency, was born at Bombay on the 12th of 
No\ ember 1819 He matriculated at Oxford from Balliol 
College in 1837, but left the university on receiving in 1839 a 
nomination for the East India Company’s civil serMce, and 
was completing his course of training at Hailcybur> when the 
entreaties of his mother, who had lost a son in India, prevailed 
upon him to relinquish his nomination and return to Oxford 
As Balliol was full, he entered University College and, devoting 
himself to the stud> of Sanskrit, he gained the Boden s( holarship 
m 1843 After taking his degree he was appointed professor 
of Sanskrit, Persian and Hindustani at Hailey bury, where he 
remained until the abolition of the college upon the transfer of 
the government of India from the Company to the Crown He 
taught Orientaf languages at Cheltenham for ten yeirs, and in 
i860 was elected Boden professor of Sanskrit at Oxford after a 
contest with Professor Max Muller {q v ), which attracted great 
public interest and severe (riticism, the motive of the non- 
resident voters, whose suffrages turned the sc ale, being notoriously 
not so mu(h to put Monier-Williams in as to keep Max Muller 
out Although, however, far inferior to his rival in versatility 
and literary talent, Monier-Williams was in no way inferior in the 
special field of Sanskrit, and did himself and his professorship 
much honour by a succession of excellent works, among which 
may especially be named his Sanskrit-Fnglish and English- 
Sanskrit dictionaries, his Indian Wisdom (1875), ^ti anthology 
from Sanskrit literature, and his translation of (1853) 

in his later years he was especially attracted by the subject of 
the native religions of India, and wrote popular works on Brah- 
manism, Buddhism and Hinduism His principal undertaking, 
however, was the foundation of the Indian Institute at Oxford, 
which owes its existence entirely to him He brought the pro- 
ject before the university in May 1875, 

following, anc^^^ain in 1883, visited India to solicit the moral 
and financiaiifinport of the native pnne es and other leading men 
Ixird Brassqj^me to his aid with a donation of £9000, and in 
Kovembet^J^P the institute was adopted by the university, 
but the putenase of a site and the erection of a buildmg were left 


to the professor Upwards of £s^,ooo was eventually collected, 
the prince of Wales, in memory of his visit to India, laid the 
foundation stone in May 1883, ^Jid the edifice, erected in three 
instalments, was finally completed in 1896 Ere this, failing 
health had compelled Monier-Williams to withdraw from the 
active duties of his professorship, which were discharged by the 
deputy -professor, Dr A Macdonell, who afterwards succeeded 
him He continued, nevertheless, to work upon Sanskrit 
philology until his death at Cannes on the nth of April 1899 
He hacl been knighted in 1886, and was made K C I E in 1889, 
when he adopted his Christian name of Monier as an additional 
surname 

MONISM (from Gr /advos, alone), the philosophic view of the 
world which holds that there is but one form of reality, whether 
that be material or spiritual 1 he aim of knowledge is explana- 
tion, and the dualism or pluralism which acquiesces in recog- 
nizing two or more wholly disparate forms of reality has in 
so far renounced explanation (see Dualism) To this extent 
monism is justified, but it becomes mischievous if it prompts us 
to Ignore important differences m facts as they present them- 
selves to our intelligence All forms of monism from Plotinus 
downwards tend to ignore personal individuality and volition, and 
merge all finite existenc e m the featureless unity of the Absolute, 
this, indeed, is what inspires the passion of the protest against 
monism Turning to the historical forms of the theory we may class 
Plotinus as a mystical monist he attains to the One whic h is the 
All by an act of mystic union raising him above the phenomenal 
sphere Spinoza is a materialistic monist with an inconsistent 
touch of m> sticism and a certain concession, more apparent than 
real, to the spiritual side of experience Hegel’s is an intellcctualist 
monism, explaining matter, sensation, personal individuality and 
will as forms of tnought Ihe doctrine of Schopenhauer and 
von Hartmann is a monism of cosmic will which submerges the 
individual no less completely than Hegelianism, though in a 
aifferent manner Haeckel’s monism is mere materialism 
dignified by a higher title Ihose wdio maintain tha^ all these 
forms of synthesis are hasty and superficial stand by the convic- 
tion that the right philosophu attitude is to accept provisionally 
the mam distinctions of common sense, above all the distinction 
of personal and impersonal, but to press forward to the under- 
lying unity so far as expeneme and reflection justify 

See ABSOLUit , Dualism, Metaphysics, Maierialism, Idealism 

MONITION, or Admonition (I at monere, to admdnish), in 
English ecclesiastical law, an ordei requiring or admonishing the 
person complained of to do something specified in the monition, 
or appear and show cause to the contrary, “ under pain of the 
law and penalty thereof ” It is the lightest form of ecclesiastic d 
censure, whether to clergymen or laymen, but disobedience to it, 
after it has been duly and regularly served, entails the penalties 
of contempt of court Monitions of a disciplinary character 
are either foi the purpose of enforcing residence on a benefice, 
or in connexion with suits to restrain ritual alleged to be unlawful 

MONITOR (from Lat monere, to warn, advise), an ad\ isor or 
i^ounsellor, one who warns another person as to his course of 
tection also used of things that are more or less personified, as 
conscience The word is chiefly applied to senior pupils (also 
known as prefects ”) in some of the great secondary schools in 
England, in America to senior students in certain colleges to 
whom special duties are assigned, particularly that of keeping 
order, and also to pupil teachers in English elementary schools 
It is used in a general way of anything that gives warning, and 
m this sense is applied to a lizard of the family Momtondae, or 
Varamdae, found m Africa and Australia, which is supposed to 
give warning of the approac h of crocodiles The name of moni- 
tor was also given to a particular kind of ironclad invented for 
the American navy by Captain John Ericsson {qv) in 1862, 
which had a very low freeboard and revolving gun-turrets 
1 he letter of Ericsson to the assistant secretary of the navy, of 
the 20th of Januar> 1862 (quoted in the Century Dictionary), 
gives the inventor’s reason for the name ** The impregnable 
and aggressive character of this structure will admonish the 
leaders of the Southern Rebellion that the batteries on the banks 
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of their nvers will no lonj^er present barriers to the entrance of the 
Union forces The ironclad intruder will thus prove a severe 
monitor to those leaders * Downing Street ’ will hardly 

view with indifference this last ‘ Yankee notion,’ this monitor ” 
It is also the name of an ironclad railway truck used for carrying 
a big gun In America the raised part of the roof of a railway 
carriage or omnibus in which the lights or ventilators are placed 
IS known as a monitor roof or top In mining the word is applied 
to a jointed nozzle which may be turned m all direi tions, and is 
used in hydraulic mining 

MONK (or Monck), GEORGE, ist Duke oi* Albemarif 
(1608-1670), second son of Sir Ihomas Monk, a gentleman of 
good family but m embarrassed circumstances, was born at 
Potheridge, near Torrington, m Devonshire, on the 6th of Decem- 
ber 1608 Having thrashed the undtr-sheriff of the county in 
revenge for a wrong done to his father, he had to leave home, 
and naturally took to the career of arms He served as a 
volunteer in the expedition to C adiz, and the next \ car did good 
service at the Isle of Rhe In 1629 Monk went to the Low 
Countries, then the school of war, and there he gained a high 
reputation as a leader and disciplmaruin In 1638 he threw up 
his commission in consequence of a quarrel with the c ivil autho- 
rities of Dordrecht, ancl came to England He obtained the 
lieutenant-colonelcy of Newport’s regiment During the opera- 
tions on the Scottish border he showed his skill and coolness in 
the disjiositions by which he saved the English artillery at 
Newburn, though himself destitute of ammunition At the 
outbreak of the Irish rebellion he was appointed colonel of Lord 
Leicester’s regiment All the qualities for which he was noted 
through life —his talent of making himself indispensable, his 
imperturbable temper, and his impenetrable seertey — were fully 
displayed in this employment I he governorship of Dublin was 
vacant, and Monk was appointed by Leicester Rut Charles I 
overruled the appointment in favour of Lord Lambart, and 
Monk with great shrewdness gave up his claims Ormonde, 
however, who viewed him with suspicion as one of the two olheers 
who refused the oath to support the Royal cause in England, 
sent him under guard to Bristol But he justified himself to 
Charles in person and his soldierly criticisms on the conduct c^f 
the Irish War impressed the king, who gave him a command in 
the corps sent over from Ireland during the English ( nil War 
Monk was, however, soon taken prisoner, at Nantwich (1644), 
and spent the next two years in the I ower, where he founci it 
difhcult to live owing to his want of means fhe king himsell 
sent him £too, a gift for which Monk himself was sincerely 
grateful He beguiled his imprisonment by writing his Observa- 
tions on Military and Political Affairs 

Monk’s Irish experience, however, led to his release and an 
invitation to take service in the parliament’s army against the 
Irish rebels Making a distinction like other soldiers of the time 
between hghting the Irish and taking arms against the king, 
he accepted the offer and took the covenant At first as adju- 
tant-general to the Parliamentary lord-lieutenant, his old friend 
Lord Lisle, and afterwards as governor of Ulster, he rendered 
great services to his new masters In conjunction with Colonel 
Michael Jones, governor of Leinster, he made head against the 
rebels for two years, but in the third (1649) the Parliamentarians, 
weakened by defections brought about by the execution of the 
king, were no longer able to keep the field Losing one strong 
place after another, Monk concluded an armistice with the rebel 
Owen Roe O’Neill upon terms which he knew the parliament 
would not ratify The convention was indeed a military 
expedient to deal with a military necessity, and although 
most of his army went over to the Royalist cause, he him- 
self remained faithful to his employers and returned to 
England As he expected, parliament ‘‘ utterly disapproved ” 
of the armistice but exonerated their general His next 
service was in Cromwell’s army in Scotland He commanded 
a brigade at the great victory of Dunbar, and afterwards 
captured a number of small places When in 1 65 1 Cromwell with 
the field army hurried southward into England to bring the 
invading Scots to battle, Monk was left behind to complete the 


subjugation of the country In February 1652 he left Scotland 
to recruit his broken health at Bath, and in November of the same 
year he became an admiral, or rather a ‘‘ general at sea,” mstead 
of a soldier Ten days after hoistmg his flag for the first time he 
was engaged with his colleagues, Blake and Deane, m the battle 
of Portland (Feb 18, 1653) In the action of June 2-3 Monk 
exercised the general command after Deane’s death A third 
battle followed on the 29th and 30th of July, which was a decisive 
victory for the Commonwealth’s fleet (^ee Dutch Wars) On 
his return he married Anne Clarges, a woman of low extractipn, 
often supposed to have been his mistress, “ ever a plam homely 
dowdy,” says Pepys, who, like other writers w^ho mention her, 
is usuallv still less complimentary Next year he was back in 
Scotland, methodically beating down a R oval 1st insurrection 
in the Highlands, and when this service was over settled down 
to a steady government of the country for the next five years 
Ihc timely discovery of a plot fomented by 0\erton, his second 
in command, in i6c;4, gave him an excuse for thoroughly purging 
his army of all Anabaptists, Fifth Monarchy men, and other 
dangerous enthusiasts It is improbable that at this time Monk 
had proposed to himself the restoration of the king, though so 
astute a diplomatist must have weighed the chances of such an 
event His ver) rctic ence, however, caused alarm on one side and 
hope on the other In 1655 received a letter from Charles II , 
a copy of which he at once sent to Cromwell, who is said to 
have written to him in 16157 ^ I^c following terms “ Ihere be 
that tell me that there is a certain cunning fellow in Scotland 
called George Monk, who is said to Ive in wait there to introduce 
Charles Stuart, I pray you, use your diligence to apprehend 
him, and send him up to me ” Monk’s personal relations with 
Cromwell were those of sincere friendship on both sides 

During the confusion which followed ( romwcll’s death Monk 
remained silent and watchful at Edinburgh, careful only to 
sec ure his hold on his troops At first he c ontemplated armed 
support of Richard Cromwell, but gave up this idea on realizing 
the young mans iniapacity for government, and renewed his 
waiting policy In July 1659 direct and tempting proposals 
were again made to him bv the king His lirothcr Nicholas, a 
c lergyman, was employ^ed b) Sir J Grenvil to bring to him the 
substance of ( harks s letter No bribe, however, could induce 
him to act one moment before the right time He bade his 
brother go back to his books, and refused to entertain any 
proposal But when Booth rose in Clu shire for the king, so 
tempting did the opportunity seem that he was on the point of 
joining forces with him, and a manifesto was prepared His 
habitual caution, however, induced him to wait until the next 
post from England, and the next post brought news of Booth’s 
defeat 

Por a moment he thought of retiring into private life, but 
soon Fleetw'ood and Lambart declared against the parliament, 
and to their surprise Monk not only refused to join them, but 
(Oct 20, 1 6 £59) at once took measures of active opposition 
Securing his hold on Scotland by a small but trusty corps of 
occupation, he crossed the border with the rest of his army 
Holding Lambart in play without fighting until his army began 
to melt away for want of pay. Monk received the commission of 
c ommander-in-c hief of the parliaments forces (Nov 24) The 
imvy, some of the English garrisons and the army in Ireland 
declared for the parliament, ancl the army from Scotland crossed 
the Tweed on the 2nd of Januar> 1660 It was inferior in 
number, but in all either respects superior to Lambart’s, and 
Monk slowly marched on to London, clisbanding or taking over 
on his way the detachments of Lambart’s army which he met, and 
entered the capital on the ^rd of February In all this his 
ultimate purpose remained mvsterious At one moment he 
sec retly encouraged the demands of the Royalist Cit} of London, 
at another he urged submission to the existing parliament, 
then again he refused to swear an oath abjuring the house of 
Stuart, and further he hinted to the attenuated Long Parliament 
the urgent necessity of a dissolution Lastly, acting as the stern 
military agent of the infuriated parliament, he took away the 
gates and portcullises of the city This angered not only the 
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Citizens but his own armv, and gave him the lever that he desired 
to enforce the dissolution of parliament, while at the same time 
enabling him to break up as a matter affecting discipline, the 
political camarillas that hid formed m his own regiments He 
was now master of the situation, and though he protested his 
adherence to republu an principles, it was a matter of common 
knowledge that the new parliament, which Monk was imposing 
on the remnant of the old, would have a strong Royalist colour 
Monk himself was now in communication with Charles II, 
whose Dedarition of Breda was based on Monk’s recommenda- 
tions The new parlument met on the 25th of April, and on the 
ist of May voted the restoration of the monarchy 

With the Restoration the historu interest of Monk’s career | 
( eases Soldier as he w is, he had played the difficult game of | 
diplomacy with incomp irable skill, and had won it without firing 
i shot lhat he was vutor sdu sangutfiCy as the preamble of his 
patent of nobility st ited, was felt by ever) one to bt the greatest 
service of all He was made gentleman ol the bedchamber, 
knight of the (iirter, master of the horse and commandei- 
in-(hief, raised to the pierage with the titles of Baron Monk, 
earl of Toinngton and duke of Albemarle, and had a pension of 
£7000 i veir allotted to him As long as the armv existed of 
whieh he w is the idol, and of whuh the last service was to 
suppress Vennei s revolt, he was a person not to be displeased 
But he entirely eoncurred in its disbandment, and only the 
regiment of whuh he was colonel, the Coldstre im (Guards), 
survives to represent the armv of the Civil Wars In 1664 he 
hid charge of the admiralty when James, duke of York, was in 
command of the fleet, and when in 1665 London was deserted 
on account of the plague, Monk, with ill the readiness of i man 
aLCUstomed to obey without thinking of risk, remained in charge 
of the gov^ernment of the city Once more, at the end of this 
year, he was called upon to fight, having a joint commission 
with Pnnee Rupert against the Dutch Ihe whole burden ol 
the preparations fell upon him On the 23rd of April 1666 the 
admirals joined the fleet, and on the ist of June began the gicat 
four days battle, in whuh Monk showed not only all his old 
coolness and skill, but also a reckless diring whuh had seemed 
hitherto foreign to his (h trie ter Liter in the same year he 
maintained order in the citv of London during the Great Fire 
His list servi(e was in 1667, when the Dutch fleet sailed up 
the Ihamcs, md Monk, though ill, histcned to Chatham to 
oppose their farther progress From th it time he lived much in 
privacy, and died of diopsv on the ^rd of )aiiuary 1670, “ like 
a Roman gc neral with all his ofheer^ ihcjut him ” The dukedom 
became extinct on the death of his son ( hristophcr, 2nd duke of 
Albemarle (16^3^1688) 

b( i the Life of Monk by Dr Gumbic his cha])! iin (I ondon, 1071), 
and the memoir and Inbliogr iphy by C H birth in th( Dut Nat 

MONK, JAMES HENRY (178^^1856), Fnghsh divine and 
elassual scholar, was born at Buntingford, Herts He was edu- 
cated it Charterhouse School and Irinity College, Cambridge, 
and in 1800 '' is elected prnfc ssor of Greek in sue c ession to Porson 
Ihe est ihhshmenl of the classical tripos was in great mcisure 
due to his efforts In 1822 he was ippointed dein of Peter- 
borough, in 1830, bishop of Gloucester (with which the see of 
Bristol was amilgamited in 1836) He is best known as the 
author of a Ltfs of Bciiiley (1830) and as tlje editor (with C J 
Blomficld) of Porson s idvtrsaria (1812) 

MONK, MARIA (c 1817-1830), an adventuress and impostor, 
who coming to New York m 1833 i laimed to have escaped from 
the Montreal nunnerv of the Hotel Dieu, concerning winch, and 
the praetKcs prevalent there, she circulated sensational charges 
m iwful Disclosures by Maria Monk (1836) Over 200,000 
copies of this book and a sequel were sold, and a violent anti- 
Cathohe agitation resulted She was finally exposed as a woman 
of15ad character, and her story proved to be absolutely false, 
bi?{ not until she had deceived many people of good standing 

MONK (O Eng munuc, this with the Teutonic forms, eg 
Du monnikyijex and the Romanic, r g Fr moine^W^X 

monachOy and Span motif Cy are from the Lat monachus, adapted 


from Gr fxovayo^, one living alone, a solitary, ftJvo?, alone), a 
member of a eommumt) of men living a life under vows of 
religious observance, the term is properly confined to a member 
of a Christian community, but is sometimes applied to mem- 
bers of Buddhist and Mahommedan religious brotherhoods 
1 he Greek and Latin name was first used of the hermits, but was 
early widened to embrace the coenobites The term “ monk ” 
should not be used cither of “ friars ” or of “ canons regular ” 
(See Monasticism ) 

MONKEY, i term apparentl) applicable to all meml3ers of 
the order Primaips (q ) except man and perhaps the larger 
apes In zoology it may be used in this wider sense, as inc lusive 
of all the Primates except man and lemurs, but it may also be 
employed in a more restricted application, so as to denote all 
ordinary monkeys,” as distinct from baboons on the one hand 
ind the tailless man-like apes on the other I he word appears 
in English first m the i6th century 1 he Low-German version of 
Reynard the box {Rein! e de Vos, 1479) calls the son of Martin, 
the ape, Moneke, inci the French version Monnehn , Monne- 
quin, these are apparently Teutonic diminutives of a word for 
ape vvhu li occurs in scveial Romanic languages, eg Fr monne. 
It monna, bit 

MONKHOUSE, WILLIAM COSMO (1840-1901), English poet 
and critic, was horn in London on the i8th of March 1840 His 
father, Cyril John Monkhouse, wis a solicitor, his mother’s 
maiden name was Del ifosse He was ediic ated at St Paul’s 
School, (juitting It at seventeen to enter the Board of liadc as a 
junior supplementary c lerk, from whic h grade he rose eventually 
to be the iissistant-secrctary to the finance department of the 
office 101870 1871 he visited South America in connexion with 
the hospital accommodation for seamen at Valparaiso and other 
ports, and he served on different departmental committees, 
notably that of 1804-189600 the Mercintile Marine Eund He 
was twice married lirst, to I aura, ejaughterof James Keymer 
of Dartfc^rd, and serondlv, to Leonora Eliza, daughter of 
Commander Blount, R N He died in London on the 20th of 
July 1901 Cosmo Monkhouse was one of those who have not 
only a voc ition, hut an av'ocation His first bias was to poctrv, 
and in 1863 he issued A Dnam of Idleniss and Other Poems, a 
collection strongly coloured by liis admiration for Wordsworth 
and lennvson It was marked by exceptional maturity, and 
scircely received the recognition it deserved Owing perhaps 
to this ( ircnmstanc e, it wis not till 1890 that he put forth Corn 
and Poppies, a collection which contains at least one memorable 
effort in the wdl-known Dead March ” Five years later 
ippeired a limited edition of the striking ballad of The Christ 
upon ihe Hill, illustr ited with etchings by Mr William Strang 
After his death his poetical output was completed by Pasiteles 
the Elder and other Poems (including The Christ upon ihe HiLL) 
In t868 Monkhouse essayed a novel, A Question of Honour 
Then, after preluding with a Life of Tiirmr in the “ Great 
Artists Series” (1879), he devoted himself almost exclusively 
to art criticism Besides many contributions to the Academy, 
the Saturday Remciv, the Magazine of Art and other periodicals, 
he published volumes on Ihe Italian Pre-Raphaehtes (1887), 
The Earlier English Water-Colour Painters (1890 and 1897), 
In ihe National Gallery (1895) British Contemporary 

Artists (1899) He was a contributor to the Diet Nat Btog 
from the beginning Monkhouse also wrote an excellent 
Memoir of Leigh Hunt in the “ Great Writers Senes ” (1887) 
As an art critic Monkhouse’s judgments were highly valued, 
and he had the rare gift of differing without offending, while 
he invariably secured respect for his honesty and ability As 
a poet, his ambition was so wide and his devotion to the art 
so thorough, that it is difficult not to regret the slender bulk of 
his legacy to posterity 

MONKSWELL, ROBERT PORRETT COLLIER, 1st Baron 
(1817-1886), Fnghsh Judge, was born at Plymouth, on the 21st 
of June 1817, and was the son of a prominent merchant of Quaker 
extrac tion He was educated at Oxford, w is called to the bar 
in 1843, and went the western circuit He obtained a high 
reputation by his successful defence of Brazilian pirates m 1845, 
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they were, indeed, convicted at the ashizes, but Collier ultimately 
procured their escape upon a point of law wluch the judge had 
refused to icserve He was elected member of parliament for 
Plymouth in the Liberal interest in 1852, and in 1859 was 
appointed counsel to the admiralty and judge-advocate to the 
fleet In this capacity he gave in 1862 an opinion in favour of 
detaining the ( onfederate lams building in tht Mersey, which 
would have saved his country much money and much credit if 
it had been acted upon In 1863 he became solicitor-general 
and in 1868 attorney-general, and in i86g successfully passed 
a bankruptcy bill In 1871 he was appointed by Mr Gladstone 
one of four new judges ujjon the juda lal committee of the pnvv 
council, although it was expressly provided by the act creating 
tliese otfices that none of them should be filled by a law-officer of 
the Crown I his prohibition was evaded by making ( oilier a 
judge of common pleas, and transferring him after a few days 
to the privy council I his arrangement was unanimously 
condemned by public opinion, and gave the Gladstone cabmet 
a serious blow He officiated, nevertheless, witli distinction 
until his death on the 3rd of November 1886, and was raised 
to the peerage as Baron Monkswcll in 188*5 1 ^^ ^ 

of many accomplishments, and especially distinguished as a 
amateur painter, frequently exhibiting landscapes at the Royal 
Academy and elsewhere In his younger days he had been 
noted as a ( lever caricaturist He was succeeded in the peerage 
by his elder son, Robert (b 184^) who, after taking a first class 
in law at Cambridge, went to the bar, and became (1871) 
(onveyancing counsel to the treasurv and (188*5-1886) an 
official examiner of the High Court, and, taking to politics as a 
Liberal undcr-stc retarv for war (1895) The younger son, 
John Collur (b 1850), inherited his fathei’s artistic tastes, 
and became a well-known painter 
MONLUC, or Montluc, the nunc of a French family The 
house of I isstran-Manscncommc, which possessed the estate 
of Monluc in Agcnais, and took its name in the i6th century, 
IS held to be a hram h of the family of Montcsquiou Marshal 
Blaise de Monluc (d iS77)i author of the Commcntatrf<;, had a 
son, Pieirc Bertrand, callecl the ( apitainc Feyiot, who perished 
in an expedition to Madeira m is66, and another son, habieii 
dc Monluc, whose granddiughter, Jeanne de Monluc (d 1657), 
countess of C irmaing, princess of ( habanais, brought the estates 
of her house to the family of Escoubleau b\ her marriage with 
Charles d’Escoubleau, mar(|uess of bourdis and Alluycs jean 
de Mcmluc, brother of the marshal, was bishop of Valence and Die, 
and distinguished himself in several embassies He died in 
1579, leaving a natural son, Jean de Monluc (d 160^^), seigneur 
de Balagnv, who was at first i zealous member of the League, 
but made bis submission to Henry l\ , and received from him 
the pnnnpahtv of ( arnbrai and the baton of a marshal of France 
MONMOUTH, JAMES SCOTT, Duke 01 (164^} 1685), leader 
of his abortive insurrection against James II in 1685, '''^as the 
son of Lucy Walters, “ a biown, beautiful, bold but insipid 
creature,” who became the mistress of Charles II dunng his 
exile at the Hague He was born at RcHterdam on the 9th of 
April 1649 That Charles wis his father is more than doubtful 
for I ucy Waltcis had prcvicmsly lived with Robert Sidney (son 
of the earl of Leicester), brother of Algernon, and the bo\ 
resembled him very closely Charles, however, always recog- 
nized him as his son, and lavished on him an almost doting 
affection Until the Restoration he was placed under the care, 
first of Ix)rd Crofts, by whose name he was known, and then of 
the queen-dowager, receiving his education to the age of nine 
from Roman Catholics, but thenceforward from Protestant 
tutors In July 1662 he was sent for by Charles, and at thirteen 
was placed under the protection of I idy Castlemaine and 
in the full tide of the worst influences of the court No formal 
acknowledgment of his relation to the king was made until his 
betrothal to Anne Scott, lountess of Buccleu(h, the wealthiest 
heiress of Scotland, whom he married m 1665 During 1663 he 
was made duke of Orkney, duke of Monmouth and knight of the 
Garter, and received honorary degrees at both universities, and 
on his marriage he and his wife were created duke and duchess 


of Buccleuch, and he took the surname of Scott At court he 
was treated as a prince of the blood In 1665 he served with 
credit under the duke of York in the sanguinary naval battle off 
Lowestoft A captaincy in the Life Guards was given him, and 
m 1670, on the death of Monk, he was made captain-general of 
the king’s forces In 1670 Monmouth was with the court at 
Dover, and it is affirmed by Rercsby that the mysterious death 
of Charles’s sister, Henrietta, duchess of Orleans, w as due to her 
husband’s revenge on the discovery of her intrigue with the duke 
It is certain, from an entry by Pepys, that as early as 1666 he 
had established a chaiacter for vice and profligacy He was the 
direct author of the attack in December 1670 on Sir john 
( oventry, and onl\ a few months later received the royal pardon 
for his share in the wanton murder of a street watchman 

Hitherto Monmouth had been but the spoiled c hild of a wicked 
court Now, however, by no act or will of his own he began to 
be a person politically important As early as 1662 the king’s 
excessive fondness for him had c aused anxiety E\ en the n the 
fear of a difference ’ between Monmouth and James, duke of 
York, exercised mens minds, and every caress or promotion 
kept the fear alive Who c ould tell but that, in default of legiti- 
mate issue from his cjueen, Charles might declare Mc>nmouth 
himself his lav/ful son ? A civil war would be the certain conse- 
quenc c Soon after 1670 the matter took a more serious aspect 
The anti-popcry spirit was rapidly becoming a frenzy, ancl the 
succession of )ames a probability and i terror ( harles was 
uiged to legitimize Monmouth by a declaration of his m image 
with Lucy Walters He rctumecl answer that, much as he loved 
the duke he would rather see him hanged at Tyburn than own 
him for his legitimate sun F\ c ry attempt, however, was hence- 
forth made, especialh l)v Shiftesbuiy, to accustom people to 
this idea, and his position wais emphasized bv James s second 
marriage, walh the Roman Catholic princess Marv of Modena 
firom this time his popular title was the Protestant duke ’ 
In 1674 he was made ‘ c omm inder-m-c lucf ” , and in connexion 
with this another unsuccessful attempt, graphically described 
in Clarke s Ltje of James ^ was made to gam from Charles a tacit 
admission of his legitimacy At Shaftesbury s instance he was 
placed in command of the army employed in 1675 against 
the Scottish (o\enanters, md was piesent at Both well Bridge 
(June 22, 1679) In 1678, when ( harles was dnven into war 
with Louis, Monmouth took the command of the English contin- 
gent, and «ig iin gained c redit for personal courage at the b ittle of 
St Denis On his return to London England was in the throes of 
the poprsh terror Ihe idea of securing the Protestant succes- 
sion by legitimizing Monmouth again took shape and was eagerly 
pressed on by Shaftesbury, at the lime it seemed possible thit 
success would wait on the audacity 

Ihe pensionary parliament was dissolved in january 1678- 
1679, and was succeeded by one still more determined in its anti- 
pope ry spirit lo avoid the storm, md to save, if possible, his 
brother s interests, C harles instructed him to leave the country 
James rctiied to Brussels, th( king hwing previously signed a 
declaration that he ‘ never was married, nor gave contract to 
any woman whatsoever hut to my wife Queen Catherine ’ In 
the summer of 1679 the king suddenly fell ill, and the dangers of 
a disputed succession became terribly apparent The partv 
opposed to Monmouth, or rather to Shaftesbuiy, easily prevailed 
upon Charles to consent to his brother’s temporary return 
When, after the king s recovery, Janies went back to Brussels, 
he received a promise that Monmouth too should be removed 
from favour and ordered to leave the country Accordingly, 
in September 1679, the latter repaired to Utrecht, while shortly 
afterwards James’s friends so far gained ground as to obtain for 
him permission to reside at Edinburgh instead of at Brussels 
Within two months of his arnval at Utrecht Monmouth secretly 
returned to England, arriving m I ondon on the 27th of Novem- 
ber Shaftesbury had assiduously kept alive the anti-popcry 
agitation, and Monmouth, as the champion of Protestantism, 
was received with every sign of popular delight The king 
appeared to be greatly incensed, deprived him of all his offices, 
and ordered him to leave the kingdom at once This he refused 
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to do, and the only notice taken of the disobedience was that 
Charles forbade him to appear at court 

It was at this time that the Appeal from the Country to the City, 
written by Ferguson, was published, in which the legitimacy 
was tacitly given up, and in which it was urged that he that 
hath the worst title will make the best king ” Now it was, too, 
that the exclusionists, who in the absence of parliament were 
depnved of their best basis for agitation, developed the system 
of petitioning So promptly and successfully was this answered 
by the “ abhorrers ’’ that Charles, feeling the ground safer under 
him, recalled James to London— a step immediately followed by 
the resignation of the chief Whigs in the council 

Once more, however, a desperate attempt was made, by the 
fable of the “ black box,” to establish Monmouth’s claims, and 
once more these claims were met by C harles’s public declarations 
in the Gazette that he had never been married but to the queen 
Still acting under Shaftesbury’s advice, Monmouth now went 
upon the first of his progresses in the west of England, visiting 
the chief members of the ( ountry party, and gaining by his open 
ind engaging manner much popularity among the people In 
August 1680 James returned to Edinburgh, his right to the 
succession being again formally acknowledged by Charles 
Monmouth at once threw himself more vehemently than ever into 
the plans of the exclusionists He spoke and voted for exclusion 
in the House of Lords, and used language not likely to be for- 
gotten by James when an opportunity should come for resenting 
It He was ostentatiously feasted by the city, the stronghold of 
Shaftesbury’s influence, and it was observed as he drove to 
dinner that the mark of illegitimacy had been removed from 
the arms on his coach 

The year t68i seemed likely to witness another civil war 
Ihe parliament finished a session of hystera al passion by passing 
a series of resolutions of extreme violence, of which one was that 
Monmouth should be restored to all his offices and commands, 
and when Charles summoned a fresh parliament to meet at 
Oxford the leaders of the exclusionists went thither with troops 
of armed men Not until the dissolution of this last parliament, 
on the 27th of March 1681, did the weakness of Monmouth’s 
( ause appear The deep-seated respect for legitimate des( ent 
assertecl itself, and a great reaction took place In November 
Dry den published Absalom and A ditto ph el Shaftesbury was 
attacked, but was saved for the time by a favouring jury 
Monmouth himself did not escape insult m the street and from 
the pulpit He was forbidden to hold communication with the 
( ourt , and when he went, in September 1682, on a see ond progre ,s 
through the western and north-western eounties his proceeelings 
were narrowly watched, and he was at length arrested at Stafforel 
Severity and extreme lenity were strangely mingled in the treat- 
ment he received He was released on bail, and in February 
1683, after the flight and death of Shaftesbury, he openly broke 
the implied conditions of his bail by paying i third visit to 
Chichester with Lord (ji^y and others on pretence of a hunting 
expedition 

It is probable that Monmouth never went so far as to think of 
armed rebellion, but there is little doubt that he had talked 
over schemes likely to lead to this, and that Shaftesbury had 
gone farther still The Rye House plot gave an excuse for 
arresting the \^hig leaders, Russell and Sidney were judiciall> 
murdered, Monmouth retired to loddington, in Bedfordshire, 
and was left untouched Court intrigue favouring him, he 
suejeeeded, bv the betrayal of his comrades and by two submissive 
letters, in reconciling himself with the help of Halifax both to 
the king and to James, though he had the humiliation of seeing 
his confessions and declarations of penitence published at length 
in the Gazette His character for pettishness and folly was thus 
amply illustrated Charles heartily despised him, and yet 
appears to have retained affection for him His partial return 
to favour raised the hopes of his partisans, to check these, 
Algernon Sidney was executed Monmouth was now subpoenaed 
pd give evidence at the trial of young Hampden To escape 
from the difficulties thus opened before him he fled to Holland, 
probably with Charles’s connivance, and though he once more. 


in November 1684, visited England, it is doubtful whether he 
ever again saw the king 

Ihe quiet accession of James II soon brought Monmouth 
to the crisis of his fate Within two months of Charles’s death 
he had yielded to the impetuosity of Argyll and others of the 
exiles and to vague invitations from England It is curious, 
as showing the light in whic h his claims were viewed by his 
fellow-conspirators, that one of the terms of the compact between 
them was that, though Monmouth should lead the expedition, 
he should not assume the title of king without their consent, 
and should, if the rebellion were successful, resign it and accept 
whatever rank the nation might offer Now, as always, he was 
but a puppet in other men’s hands 

On the 2nd of May Argyll sailed with three ships to raise the 
west of Scotland, and three weeks later, with a following of 
only eighty-two persons — of whom Loid Grey, Fletcher of 
Saltoun, Wade, and Ferguson, the author of the Appeal from the 
Country to the City, were the chief — Monmouth himself set out 
for the west of England, where, as the stronghold of Protestant 
dissent and as the scene of his former progresses, he could alone 
hope for immediate support Even here, however, there was 
no movement, and when on the nth of June Monmouth’s 
three ships, having eluded the royal fleet, arrived off Lyme 
Regis, he landed amid the curiosity rather than the sympathy 
of the inhabitants In the market-place his “ declaration,” 
drawn up by Ferguson, was read aloud In this document 
James was pamteci in the blackest colours Not only was he 
dec lared to be the murderer of Essex, but he was directly e harged 
with having poisoned Charles to obtain his crown Monmouth 
soon collected an undisciplined body of some 1300 men, with 
whom he seized Axminster, and entered launton Meanwhile 
the parliament had declared it treason to assert Monmouth’s 
legitimacy, 01 his title to the crown, a reward of £5000 was 
offered for him dead or alive, md an act of attainder was passed 
in unusual haste I roops had been hurriedlv sent to meet him, 
and when he reached Bridgwater Albemarle was already in his 
rear h rom Bridgwater the army m irched through Glastonbury 
to attack Bristol, into which Lord hevershim had hastily thrown 
i regiment of foot-guards The attempt, however, miscarried , 
and, after summoning Bath in vain, Monmouth, with a disordered 
force, began his retrograde march through Philips Norton and 
hroine, continually harassed by levcrsham’s soldiers At the 
latter place he heird of Argyll’s total rout in the western 
Highlands He w is now inxious to give up the enterprise, but 
was overruled by Grey, Wade and others On the 3rd of July he 
reached Bridgwater again, with an army little better than a 
rabble, living at free quarters and behaving with reeklc ss violence 
On Sunday, the 5th, Feversham entered Sedgemoor in pursuit, 
Monmouth the same night attempted a surprise, but his troops 
were hopelessly routed He himself, with Grey end a few others, 
fled over the Mendjp Hills to the New Forest, hoping to reach 
the coast and esc ape by sea Ihe whole country, however, was 
on the alert and at midnight on the 8th, within a month of their 
landing, J 'mes heard that the revolt, clesperate from the first, 
was over and that his rival had been captured close to Ringwood 
in Hampshire 

On the day of his capture Monmouth wrote to James in terms 
of the most unmanly contrition, ascribing his wrong-doings to 
the action of others, and imploring an interview On the 13th 
the prisoners reached the lower, and on the next day Monmouth 
was allowed to see James No mercy was shown him, nor did 
he in the least deserve mercy, he had wantonly attacked the 
peace of the country, and had c ruelly libelled James The king 
had not, even in his own mind, any family tie to restrain him from 
exercising )ust seventy, for he had never believed Monmouth 
to be the son of any one but Robert Sidney Two painful 
interviews followed with the wife for whom he bore no love, 
and who for him eouW feel no respect, another imploring letter 
was sent to the king, and abject protestations and beseechmgs 
were made to all whom he saw He offered, as the last hope, 
to become a Roman Catholic, and this might possibly have 
proved successful, but the priests sent by James to ascertain 
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the smcenty of his “ conversion ” declared that he cared only 
for his life and not for his soul 

He met his death on the scaffold with calmness and dignity 
In the paper which he left signed, and to which he referred in 
answer to the questions wherewith the busy bishops plied him, 
he expressed his sorrow for having assumed the royal style, 
and at the last moment confessed that Charles had denied to 
him privately, as he had publicly, that he was ever married to 
Lucy Walters He died at the age of thirty-six, on the T5th of 
July 1685 

Monmouth had four sons and two daughters by his wife, 
who in 1688 married the 3rd Lord Cornwallis and died in 1732 
I he elder of the two surviving sons, James, earl of Dalkeith 
(1674-1705), had a son Francis (i69‘5-i75i), who through his 
grandmother inherited the title of ciuke of Buccleuch in 1732, 
and was the ancestor of the later dukes The younger son, 
Henry (1676-1730), was created carl of Deloraine in 1706, and 
rose to be a major-general in the army 

The best accounts of Monmouth's career, apart from the modern 
histones, are G Roberts s detailed Life (1844), the articles in the 
Diet Nat Btog (by A W Ward) and in Collins s Peerage, and the 
Correspondence of Lord Clarendon with James, Carl of Abingdon 
1683-1O85 (Clarendon Press, 189O) For the rebellion Lord Grey's 
Secret History (1754) should be consulted Sec also Evelyn's and 
Pepys's Diaries, &e 

MONMOUTH, ROBERT CAREY, 1ST FARI OF (c 1560-1639), 
youngest son of Henry Carey, ist Baron Ilunsdon, chamberlain 
and first cousin of Queen Elizabeth, by Anne, daughter of Sir 
Thomas Morgan, of Arkestonc m Herefordshire, was born about 
the year 1560 As a young man he aiiompanied several diplo- 
matic missions abroad and took part in military expeditions 
In 1587 he joined in the attempt to relieve Sluys, in 1588 served 
as a volunteer against the Spanish expedition and commanded 
a regiment in Fssex^s expedition to Normanch in 1591, taking 
part m the siege of Rouen He was knighted by Essex the same 
year for having by his intercession with the queen procured his 
recall In the parliamtnts of 1586 and 1588 he represented 
Morpeth, in that of 1593, ( allington, and in those of 1596 and 
1601, Northumberland hrom i«;93 till the (nd of Elizabeth’s 
reign he oceupu d various posts in the government of the Scottish 
borders, su(( ceding to his fuher’s appointment of lord warden 
of the marches m 1596, which ht held till hebruary 150)8 In 
March 1603 he visited the court, and witnessed the queen’s 
last illness, which he described in his Memoirs Anxious to 
recommend himself to her successor, and disobeying the orders 
of the council, he started cm horseback immediately after the 
quc( n’s death on the morning of the 24th of March, in order to be 
the first to commimirite the tidings to James, arrived at Hol\- 
rood late on the 26th, and was appointed by the king a gentleman 
of the bedchamber But his conduct met with general and 
merited censure as “ contrary to all decency, good manners and 
respect,” and on James’s arrival in England he was dismissed 
from his new post On the 23rd of February 1603, however, 
he was made governor of Prince Charles, in 1611 his master of 
the robes, in 1617 his chamberlain, and on the 6th of February 
1622 he was created Baron Carey of Leppington In 1623 he 
followed Charles to Spain, and after the latter’s succession to 
the throne he was created earl of Monmouth in 1626 He died 
on the 1 2th of April 1639 His eldest son Hfnry (1596-1661) 
succeeded him as 2nd earl of Monmouth, and on his death 
without surviving male issue the peerage became extinct 

His Memoirs were published first by the e.irl of Cork ind On cry 
in 1759, a new edition, annotated by Sir Walter Scott, being printed 
in 1808 

MONMOUTH (Welsh Mynwy), a municipal and contributory 
parliamentary borough, and the county town of Monmouthshire, 
England, 18 m S of Hereford, on the Great Western railway 
Pop (1901), 5095 It IS picturesquely situated at the confluence 
of the Wye and the Monnow, between the two rivers, and is 
almost surrounded by hills Portions of the town walls remain, 
and there is a picturesque old gateway on the Monnow bridge, 
but there are only insignificant ruins of the castle, which was 
originally a Saxon fortress, and was twice taken by the Parlia- 
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mentary forces during the Civil War Besides the churches — 
that of St Mary, completed in 1882 on an ancient site, and the 
chapel of St Ihomas, a late Norman structure — the principal 
buildings are the town hall, the Rolls Hall, and the free grammar- 
school, which was founded in 1614, and educates about 150 boys 
on the usual lines of a public school A statue of Henry V , 
who was born in its castle, stands in the market-place With 
Newport and Usk, Monmouth forms the Monmouth parlia- 
mentary district of boroughs, returning one member 

Monmouth (Monemuta) from the coincidence of position 
supposed to be the Blaestium of Antoninus Situated between 
the Severn and the Wye, its strategic importance was early 
recognized by the Saxons, who fortified it against the Britons 
while in later years it played a leading part in Welsh border 
warfare At the time of the Domesday Survey the castle was 
in the c ustodv of William Fitz Bacleron He nry HI granted it, 
together with the lordship of the borough, to his son EdmuncI 
Crouchback, through whose descendants both borough and 
castle passed into the duchy of Lancaster Since the i8th 
century the duke s of Beaufort have been lords of the borough 
Monmouth was a borough by prescription as early as 1256, and 
was governed bv a mayor in 1461, but was not incorporated 
until 1550 under the title of ” Ma)^or, Bailiffs and Commonalty 
This charter was confirmed m 1558, 1606 and i666, a recordci 
and town c lerk being added to the constitution In accordance 
with the act of 1535-1536 Monmouth as county town obtained 
the right of representation in parliament, the earliest returns 
existing arc for 1553, since which date one member has been 
returned regularly Wednesdav and Saturday markets were 
confirmed to Monmouth in 1550 with the further proviso that 
no others were be held within five miles of the borough 
hnday is now the weekly market-day At the same time 
an annual three-days’ fair, which still exists, was granted on 
' Whit-Tuesday and successive days During the i6th and 17th 
centuries the manufacture of Monmouth caps was an important 
industrv, fostered by legislation and mentioned by hulltr m his 
Worthies of h n gland 

Sec Charles Heath, Lhe Town of Monmouth (Monmouth, 1804) 

MONMOUTH, a city and the county-seat of Warren countv, 
Illinois, in the W part of the state, about 40 m S of Rock 
Island Pop (i8c;o), S036, (1900), 74fio (S04 fore ign horn), 
(1910), 9128 It is served bv the Chicago Burlington & Quincy 
and the Iowa Centr d railways, and by electric railways to G iles- 
burg and to Rock Island The city is the seat of Monmouth 
College (1856, United Presbyterian), which in 1908 had 28 
instriK tors ind 434 students Among the public buildings and 
institutions arc the county court-house, the federal building a 
hospital, and the Warren county library (1836) Monmouth is 
situated in a good farming region, and cattle, swine and ponies 
ire raised in the vicinity The city has various manufactures 
Monmouth wxs settled about 1824, first incorporated as a village 
in 1836, chartered as a c ity in i852,and in 1882 reorganized under 
a general state law 

MONMOUTH, BATTLE OF (1778), a battle in the American 
War of Independence The prospect of an alliance between 
France and America in 1778 induced the British to concentrate 
their forces Sir Henry Clinton, who had succeeded Sir W 
Howe in command, determined to abandon Philadelphia, 
captured in the previous year, and move his troops direct to 
New Yoik through New Jersey Washington, who had spent 
the winter at Valley Forge, Pennsylvania, anci had materially 
recruited his army, immediately marched to intercept the British 
and overtook them near Monmouth Court House (now Freehold), 
New Jersey, on the 28th of June 1778 A strong deiachmc nt of 
Americans under General C harles I ee was sent forward to harass 
the enemy’s rear and if possible c ut ofl a portion of their long 
baggage tram Clinton strengthened his rearguard, which 
turneci upon the Americans and compelled them to retreat 
When Washington, who was well up with his main body, heard 
of Lee’s retreat, he spurred forward and exerted himself in 
forming a strong line of battle in case the British continued their 
determined attack Warm words passed between Washington 
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and Lee, which subsequently led to the latter’s court martial 
and suspension for a year The readjusted American line was 
composed of the divisions of Lafayette, Greene, Alexander and 
Patterson, while Wayne’s brigade, which had been m Lee’s 
advance from the first, was posted in a favourable position 
Ihe British attacked this line and a warm, though brief, engage- 
ment ensued Both sides encamped at night on the ground 
occupied The British, having accomplished their object in 
delaying Washington’s pursuit, continued their march the next 
day towards New York Washington turned to the left, crossed 
the Hudson above, and encamped for the remainder of the season 
at White Plains, New York, within striking distance of the city 
Each side suffered about the same loss m the battle, that of the 
British being 400 (60 due to sunstroke), the American somewhat 
less In this engagement Lieut -Colonel Henry Monckton (1740 - 
1778) of the British Grenadiers was killed in leading a charge 

MONMOUTHSHIRE, a western border county of England, 
bounded E bv Gloucestershire N E by Herefordshire, N W 
by Brecknock W and S W by Glamorganshire (Wales), and 
S by the estuary of the river Severn The area is S34 sq m 
The surface is varied, and m many districts picturescjue, especi- 
ally along the valley of the Wye, and between that river and 
the Usk In the west and north the hills rise to a considerable 
height, and this mountain region encircles a finely undulating 
country Ihe highest summits are Sugar Loaf (1955 )> 
Blorenge (1838), and Skirrid Lawr (1601), summits of the hills 
which almost encircle the town ol Abergavenny On the other 
hand, along the shore of the Severn estuary on either side of 
the Usk, are two extensive tracts of marshland, c^Ikd the 
Calduot and Wcntlloog levels, stretching Irom Cardiff to 
Portskewet, and protected from inundations by strong embank- 
ments ihe principil rivers are the Wye, which forms the 
greater part of the eastern boundary of the county with Glouces- 
tershire, and falls into the Severn, the Monnow, which forms a 
portion of its boundarv with Herefordslure, and falls into the 
Wye at the town of Monmouth, the Usk, which rises in Breck- 
nock, and flows southward through the centre of the count) , 
the Ebbw, which rises in the north-west, and enters the estuar> 
of the Usk below Newport, and the Rhymncy, which uses in 
Brecknock, and, after forming the boundary between Monmouth 
and Glamorgan, enters the Bristol C hanncl a little cast of Cardiff 
Salmon abound especially in the Wyc and the Usk, and trout arc 
plentiful in many of the streams 

(reology — Ihc olclcbt rocks in the county arc the bilurian stiata 
(Wcnlock Shale and Limestone, ineJ Luellow Beds) winch form 
an extensive uiticline at Usk a smaller inlicr ij)poais it Rumney, 
on the south west borders of the county ne^r C^ardifl I hese beds 
dij) under the Old Red bandstonc, a great senes of red marls, 
sandstone s and concrctionai v limestones (cornstones) which occupies 
the northeastern ])ait of the county the highest beds cemtiin 
gnts inel conglomerates which give use to bold escaipmcnts md 
lofty plate lux (c ^ the Sugar Loaf md Skimd Fawr) alongsieic the I 
outcrop of the Carboniferous Lime steinc T he western part of the 
county, between Pontyjxx)! md the river Rhymncy, is occupied 
by the eistcni end of tlie greit South Wilc-j coal licld, where the 
C irbomfe rous Limestone, Millstone Liit and Cod Measures (Lower 
Coal Senes Pennmt Sandstone and Upper Coal Series) dip west 
ward and succeed c ach othe r from east to west The Coal Measures 
abound m coal seams and ironstone, and the ir densely jx>pulated 
valleys offer i maiked contrast to the agiicultural anet pastoral 
districts of tlie rest of the county 1 he Carboniferous Limestone 
comes m again in the south cast near ( hepstow, and has imparteel 
its charaeteristie scenery to the lower re«ichc.s of the Wye Alter 
a prolonged interval, during which these older formations wcic 
folded, faulted, upheavtd, and finally carveel by erosiem into hills 
and valleys, the southtm jx)rtion of the region was submerged 
beneath the waters of the Inassic lake in which the KeHi|>er Marls 
were deposited These consist of red conglomerates and marls 
which wrap round the heights and fill up tnt hollows among the 
older rcKks to the south-west of Chepstow, and the subsidence 
continuing, admitted the waters of the Jurassic sea which deposited 
the fossilifc rous Khactic and Lias limestones and shales of Llanwern 
and Goldcliff near Newport Glacial gravel md boulder clay arc 
found jn the valleys, and a broad tract of alluvium borders the 
shores of the Bristol Channel 

Agriculture — Along the Severn shore the soil is deep and loamy, 
and admirably suited for the growth of trees The most fertile 
land IS that resting on the Sandstone, especially along the 
banks of the Usk, where wheat of fine quality is raised In the 


mountamous regions more attention is paid to grazing than to 
the raising of crops Iherc are a consideiable number of dairy 
farms, but she tt> farming is much more largely followed Onb 
about seven-tenths of the total area of the county is under cultiva 
tion There is a large extent of hill pasture, and a considerablo 
acreage under orchards 

Mining "Iho coal mines and iron works which Monmoutlishire 
shares with South Wales iie very unpoitant They occur tn the 
wild and mountamous western part of the county, where a senes 
of upland valleys, running parallel from N N W to S , has 
each its jiopuloiis mining townships and railways, which have in 
many casts necessitated remark lule engineering works -such as 
the great Crumlm viaduct Th(sc valleys, lu ordci fiom east to 
west, with th( principal townships in each, are as follow ^fon 
Lwyd (Panteg, Pontypool, Abersychan and Blaenavon) Fbbw^ 
Each (Abcrtillery, Nantyglo and Blaina), loimng the Ebbw (Risca, 
Ebbw Vale) Sirhowy (Bcdwellty and Ircdcgai) Rhymncy (New 
Tredegar md Rhymncy) Besides coal, a considerable quantity 
of fire clay and some iron are raised 

Commumcaiions — The pnncipal railway serving the county is 
the Great Western, but m the mnung districts then are also various 
hr inches of the London and North Western, Rhymncy and Brecon 
and Merthyr systems Ihe Cruinlin C^nal fiom the Ebbw V illey 
and the Monmouthshue Canal from Pontypool converge upon 
Ncwjxirt, which is the principal port in the county The Brecon 
Canal runs north from Pontyjxjol into the valley of the Usk 

Population and Adminislraiwn — The area of the ancunt 
county IS 341,688 acres, with a population in 1891 of 252,416, 
md in T901 of 292,317 Ihe area of the administrative eounU 
is 349,712 acres The county comprises 6 hundreds The 
municipal boroughs ire Abergavenny (pop 7795), Monmouth 
(5095), and Ncwpoi t, a county borough (67,270) 1 he following 

are urban districts Abtriarn (12607), Abersvchin (17,768), 
Abertilkry (21,945), Bcdwellty (99S8), Blaenavon (10,869), 
Caerlcon (1367), Uiepstow (5067), Fbbw Vale (20,0^94), Llan- 
freehfa, Upper (297e>), 1 J intamam (5287), Mynyddislwyn 

(^U 7 )> Nantyglo and Blaina (13,489), Panteg (7484) Pontypeiol 
(6126), Rhymncy (7915), Rise i (9661), Tredegar (i8,4e)7), and 
Usk (1476) Monmouthshire is in the Oxford (ircuit, and 
assizes arc held at Monmouth It his one (ourt of quarter 
sessions, ind is divided into ii petty sessional divisions The 
boroughs of Monmouth and Newport have (ommissions of the 
ptaee, but no separate court ol quarter sessions The p irlia- 
rucntaiy divisions are the northern, wcstein and southern, each 
returning one memljei , and the Monmouth distrii t of parlia- 
mentary boroughs, (onsistmg of the towns of Monmouth, 
Newport and Usk, returns one member 

History — The distrif t which is now Monmouthshire formed the 
Welsli kingdom of Gwent at the time of the Heptarchy, and, 
owing to the extraordinary courage of the Gwcntians in resisting 
the repeated inro ids of the Saxons, no permanent English settle- 
ment was effected in the district until close upon the middle of 
the nth ecnturv Ihe incursions of the West Saxons begin in 
the 7th century, and during tlie reign of Alfred, Broehmael 
and hermael, kings of Gwent, acknowledged Alfred as then 
lord, and sought his protection against their enemies In tho 
9th and 10th centuries the district was frequently harried by 
the Danes, who m 915, under Ohter and Hwald, sailed round 
Wessex and Cornwall to the moutkof the Severn and plundered 
all along the banks of the Wyc, finally taking prisoner the 
bishop of Llandaff, whom they only released on a ransom of 
^f4o In 926 yEthelstan obhged the kings of the north Britons 
to meet him at Hereford and fixed the Wyc as the limit of their 
territory In 976 the Danes destroyed Caerlcon, at this time 
the chief town of the district The early nth century was 
taken up with a senes of interminable contests between the 
Welsh princes for the su( cession in South Wales, as a result 
of which the Welsh Chronicle relates that in 1047 whole 
of South Wales lay waste, and in 1049, when a fleet of Irish 
pirates entered the Severn estuary, Griffith, the king of South 
Wales, assisted them m plundering the neighbourhood In 
1065 Harold conqu 5 i*ed the whole district between the lower 
reaches of the Wye and the Usk, and gave orders for the 
construction of a hunting-box at Portskewet for Edward the 
Confessor, but very shortly after Carador ap Griffith, with 
a large body of followers, killed all the workmen engaged in 
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the building and carried away the provisions prepared for the 
king’s reception 

After the Conquest the district conquered by Harold was 
bestowed on William Fitz Osborne, earl of Hereford, who built 
Monmouth Castle, and continued the line of defence against 
the Welsh frontier along the Wye, while a second line of fortifi- 
cations along the Usk Valley marked the continued advance 
of the Normans, who by 1085 had subjugated almost the whole 
of Gwent The lordship of Overwent fell to Hamelin de Baladun, 

who founded the castle and priory of Abergavenny, and from 
him passed to Brian Fitz Count and later to Walter Fitz Miles, 
earl of Hereford The lordship of Netherwent remained for many 
centuries with the Clare family Penhow Castle was a strong- 
hold of the family of St Maur or Seymour, from whom are 
descended the present dukes of Somerset, and Grosinont and 
Skenfnth Castles of the family of Braose Gwent still ranked 1 
as Welsh territory at the time of the Domesday Survey, but 
the town of Monmouth, the castle of Caerleon, and the district 
of Archcnfeld, are assessed under Herefordshire, and the 
three hardwicks of Llanwern, Portskewet and Dinam under 
Gloucestershire The Norman lords of the present county held 
their lands “ per baroniam,” so that the king’s writ did not run 
in them, and the lives and property of the poorer inhabitants 
were entirely at the mercy of these lords marchers as they were 
termed Ihe county still exhibits remains of no less than 
twenty-five Norman lastles Ihe province of Gwent was 
formerly divided into four cantrefs, each comprising several 
commotes Cantref Uw( hcoed, or Upper Gwent, comprised the 
commotes of Urging and Ewyas, now principally in Hereford- 
shire, and the greater part of the present hundreds of Skenfnth, 
Abergavenny and Usk, Cantref Iscoed, or Lower or Nether 
Gwent, comprised the present hundred of Raglan and parts 
of Calclecotc and Usk, Cantref Gwentlwg comprised the present 
hundred of Wentlwg, while the fourth cantref, Cantref Coch, 
now forms the Forest of Dean in Ciloucestcrshire Leland, 
writing in the i6th century, describes Gwent as comprising , 
the three divisions of low, middle and high Venteland,” 
and at this period it included no less than 24 lordship 
marches, each governed by its own ancient laws and customs 
and ruled by its own lord Under the act of 1536 for the 
abolition of the marches, these 24 lordships were united to 
form a shire, Monmouth was constitutecl the shire town, 
and the sheriff’s court was ordered to be held alternately at 
Monmouth and Newport A commission was also appointed 
to divide the shire into hundreds, which were made 6 in 
number Abergavenny, Caldecote, Raglan, Skenfnth, Usk 
and Wentlwg, the bounds being subsequently ratified by act of 
parliament of 1542-1543 No sheriffs were actually appointed 
for Monmouthshire until 1541, and the legal authority of the 
lords marc hers was not finally abolished until 1689 
of 1536 did not expressly separate the county from Wales, and 
it was only gradually that Monmouthshire c ame to be regarded 
as an English county, being me luded in the Oxford circuit for 
the first time in the reign of Charles 1 1 

Ecclesiastically Monmouthshire has been almost entirely included 
in the diocese of I landaff since the foundation of that diocese in 
the 6th century Monmouth, however, was m the diocese of Here- 
ford, and a few parishes formed part of the diocese of St Davids, 
until under the statute of i8v> the whole county was placed under 
the jurisdiction of the bishop of Llaiidatf It contains, wholly or 
m part, 134 ecclesiastical parishes 

The river fisheries of Monmouthshire have been famed from vciy 
early times, Caerkon with seven fisheries in the Wye and the Usk 
yielding a return of £7, los at the time ol the Domesday Survey 
Coal IS said to have been worked in the reign of Edward I , but 
the industry lapsed altogether until it received new life from the 
construction of the canal between Blaenavon and Newport begun in 
1792 and completed in 1795 The first iron workers at Pontypool 
were a family of the name of Grant, who were succeeded in 1565 
by Mr Richard Hanbury In 1740, however, Monmouthshire 
contained only two furnaces, making 900 tons annually Fifty 
years later three new furnaces were constructed at Blaenavon, 
and from that date the industry steadily improved 

By the act of two knights were to be returned for the shire 
and one burgess for the borough of Monmouth, but the first returns 
for the county were made in 1547 and for the borough in 1553 


From 1 098 the Ixiroughs of Newport and Usk returned one member 
each Under the Redistribution of Scats Act of 1885 the county 
now returns three members in three divisions 

Antiquities — Of Norman fortresses in Monmouthshire, cither 
built or taken possession of by the lords of the marches, there are 
remains of no less than twenty live The more inteiesting and 
impoitant are Caldicot, the seat of tlie De Bohuns, with a round 
keep of the i ^th eentury, gatehouse and other portions still partly 
inhabited Chepstow, one of the finest examples of tht Norman 
fortress extant, in an imposing situation on a cliff abo\L the Wye, 
Newport, Abergavenny, the gatewiy and hall of Grosinont, onee 
the residence ot the dukes of Laneaster, and Usk Castle, rebuilt 
by the Cl ires in tht time of Edward IV Raglin Castle, begun !h 
the reign of Henry V , is a very extensive rum, still in good pre 
servation, and of speeial interest as a very late cxamiile of the 
feudal stronghold Charles 1 resided in it after the battle of 
Naseby, ami in 1646 it was delivered up to the p iilnmentary forces 
after a stubborn resistance of ten weeks against Colonel Morgan 
anel C^cneral Fan fax 

At the Reformation there were m Monmouth two hospitals 
and fifteen other religious houses but of these there arc now im- 
portant remains of only two —Llanthony Abbey and 1 intern 
Abbey, both Cistcician Llanthony Abbey in the Black Mountains 
was founded by William de Lacy in 1103, and the church dating 
from about 1200, is one of the earliest examples in England of the 
Pointed style Ihe rums consist of portions of the nave, transept, 
central tower and choir Tintcrn Abbey {qv), founded by W^altcr 
de Clare in 1131, occujiies a position of gieat beauty on the W>(, 
and is among the finest monistic rums in England Of the churches, 
those chiefly worthy of menlion are at Abergavenny, belonging to 
a Benedictine priory, and containing a number of old tombs Chep- 
stow, partly Norman, and possessing a richly moulded doorway 
St W^oolos Church, Newport, also Normm the Norman chapel 
of St Thomas, Monmouth Chrislchiirch, principally Norman 
Mathcrn, Early English, with a tablet to lewdrig, king of Gwent 
in the 6th century and Usk, formerly attached to a Benedictine 
priory 

bee Victoria County History Monmouthshire, William Coxc, 
An Historical lour in Monmouthshire, 2 pis (I ondon, i8otJ 
N Rogers, Memoirs on Monmouthshire (London, 1708) David 
Williams, History of Monmouthshire (1796) George Ormercxl, 
Strigulcnsia Archaeological Memoirs relating to the District adiacent 
to the Confluence of the Severn and the U ye M J B«ignall Odkeky, 
Account of the Rude Monuments in Monmouthshire (Newport, 
i8Sq) J a Bridncy, A History of Monmouthshire (190J, Ac) 
also the publications ol the Caerkon Antiquarian Assoeialion 

MONNIER, MARC (1827-188S), French writer, was horn at 
Florenct on the 7th of December 1827 His father was krench, 
and his mother a Genevese, he received his early education 
in Naples, he then studied in Pans and Geneva, and he completed 
his cdiuation at Heidelberg and Berlin He became professor 
of comparative liteiature at Geneva, and eventually vicc-rcttor 
of the university He died at Geneva on the i8th of April 
1885 He wrote a senes of short, satirical, dramatic sketches 
collected as Thiatre de marionettes (1871), and stories, notably 
Nouvelles napolitaines (1879), numerous works on Italian historv, 
a translation of Goethe’s Faust, Geneve et ses pokes (1873), &( 
fhe first volume of his Histoire de la litterature moderne, La 
Renaissance de Dante a Luther (1884), was crowned by the 
Freni h Acidemy 

Sec E Rambert, / cnvains nationaux suisses, vol 1 (Geneva, 
1874) 

MONNIKENDAM, a fishing village of Hollincl, in the provime 
of North Holland, on an inlet of the Zuider Zee known as 
the Gouw Zee, 12 m NNE of Amsterdam, with which it is 
connected by steam tramway It was once a flourishing town, 
but its quietness now is only disturbed by the advent of the 
numerous tourists who visit it m the summer, crossing hence 
to the island of Marken Among the notable buildings are 
the weigh-house (17th century), the bell-tower (1591), formerly 
attached to the towoi hall before this was destroyed in the i8th 
century, and the chunh of St Nicholas, with its beautiful 
massive tower Mention is made of this ( hurch in a document of 
1356, but it was not completed until the beginnmg of the 15th 
century It contains some fine carvings, many interesting 
old tombs, and a monument of Jan Nieuwenhuizen, the founder 
of the Society for Public Welfare (Tot Nut van het Algemeen) 
in 1785 

MONOOHORD (Gr /AovoyopSov, Kavwv fi€va’iK 6 ^ med Lat 
monochordum), an instrument having a single string, used 
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by the anaent Greeks for timmc: purposes and for measuring 
the scale arithmetically Ihe monochord, as it travelled 
westwards durmg the middle ages, consisted of a long board, 
or narrow rectangular box, over which was stretched the smgle 
string, along the edge of the sound-board was drawn a line 
divided according to simple mathematical ratios to show all 
the intervals of the scale A movable bridge was so contrived 
as to slide along over the string and stop it at will at any of 
the points marked The vibrating length of string, bemg thus 
determined as on the guitar, lute, violin, &c , yielded a note 
of absolutely correct pitch on being twanged by fingers or 
plectrum In order the better to seize the relation of various 
intervals, a second string tuned to the same note, but out of 
reach of the bndge, was sometimes added to give the funda- 
mental (K S ) 

MONOD, ADOLPHE (1802-1856), French Protestant divine, 
was bom on the 21st of January 1802, m Copenhagen, where 
his father was pastor of the French church He was educated 
at Pans and Geneva, and began his life-work in 1825 as founder 
and pastor of a Protestant church in Naples, whence he removed 
in 1827 to Lyons Here his evangelical preaching, and especially 
a sermon on the duties of communicants (“ Qui doit com- 
munier ” ?), led to his deposition by the Catholic Minister of 
education and religion Instead of leaving I yons he began 
to preach m a hall and then in a chapel In 1836 he took a 
professorship m the theological college of Montauban, lemoving 
in 1847 to Pans as preacher at the Oratoire He died the 
6th of April 1856 Monod was undoubtedly the foremost 
Protestant preacher of 19th-century franco He pubkshed 
three volumes of sermons in 18^0, another, La Crediihte de 
I tncredule m 1844, and t^\o more m 1855 Two further volumes 
appeared after his death His elder brotlier I r6dene ( 1 794-186 
who W2u> irflueneed bv Robert Haldane, was also a distmguishccl 
French pastor, who with ( ount Gasparin founded the Union 
of the Evangelic il Churches of France, and Fr6d6ncs son 
Theodore (b 1836) followed m his footsteps 
MONOD, GABRIEL (1844- ), French historian, \\as born 

at Havre on the 7th of March 1844 Adolphe Monod (qv) 
was his uncle Having studied at Havre he went to Pans to 
compkt< his education, and whilst there lived with the family 
of Dc Pressens<^ The influence of Edmond de Pressens^, a 
pastor and large-minded theologian, and of Mad xrnc de Pn ssensC, 
a woman of superior intellect and refned feeling, who de\otcd 
her life to educational works and chantv, made a great impres- 
sion on him In i86s he left the Ecole normile sup^rieure, and 
went to Germany, where he studj^d at Gottingen and Berlin 
The teaching of George W iit/ definitelv directed his studies 
towards the history of the middle ages Returning to France 
m 1868 he w as nominated by V Duruy to gi\ e lectures on history, 
follow mg the method used in German seminaries at the Fcolc 
dcs hautes etudes When the Franco-Prussian War broke out, 
Gabriel Monod, with his cousins, Alfred ind Sar ih Memod, 
orginized an amhulanee wath which he followed the whole 
campaign, from Sedan to Mins He wrote a small book of 
memoirs of this campaign, Allemands ct franfats (1871), in 
which he spoke of the eomjuerors without bitterness, this 
attitude was all the more praiseworthy as his mother was an 
Alsatian, and he was unable to resign himself to the loss of 
Alsace and Lorraine The war being over he retuincd to 
teaching At this period of his life he wrote Gregotre de Tours 
et Manus (1872), Lredigatre, whose historv, taken 

from original MSS, he published in 1885, a translation of a 
book of W Junghans, Hi^otre critique des regnes de Childench 
et de Chlodovechy with introduction and notes (1879), itudes 
critiques sur les sources de V histone caroltngienne (1898, ist part 
only published), and Btbliographte de Vhistotre de France 
He himself said that his pupils were his best books, he mtended 
to teach them not so mue h new facts as the way to study, 
endeavouring to develop m them an idea of cnticism and truth 
They showed their gratitude by dedicating a book to him in 
1896, Etudes dkistoire du moyen age, and after his retirement 
m 1905 by having his features engraved on a slab (see A Gabriel 


Monod, en souvenir de son ensetgnement ecole pratique des hautes 
etudes, 1868-1^05, hole normale supeneure, 1 880-1 ^04 May 
26, igoj) In 1875 he founded the Revue Htstonque, which 
rapidly became a great authority on scientific education Some 
of his articles in this and other periodicals have been put 
together m book form, Les Matires de Vhtsiovre Renan, Tame, 
Michelet (1894), Portraits et souvenirs (1897 on Hugo, Pus tel 
de Coulanges, V Duruy, &e ) 

MONODELPHIA {i e single uterus,’' — in allusion to the 
fusion of at least the basal portions of this organ, and in con- 
tradistinction to their duality in the Didelphia, or Marsupialia), 
Cuvier’s name for the group which includes all the orders of 
mammals (see Mammalia) except the Marsupialia and Mono- 
tremata, other titles for this group being Placentaha and 
Euthena With the Monotremata (qv) this group has no 
near afiimty, and while more nearly related to Hie Marsupiaba 
{q V ), in which an imperfect allantoic placenta is sometimes 
developed, it is broadly distinguished therefrom by the invariable 
presence of a functional placenta by the aid of which the foetus 
is nourished throughout the greater portion of mtra-uterine 
life Other distinctive features by which marsupials are separ- 
ated from monodelphians or placentals will be found in the 
article last mentioned (K L *) 

MONOGENISTS, the term applied to those anthropologists 
who claim that all mankind is descended from one original 
stock (fx6vos, single, and ylvos, race), and generally from a 
single pair, while polvgemsts (ttoXvs, man>) contend that 
man has had many original ancestors Of the older school 
of scientific monogeiiists J F Blumenbaeh and J C Prichard 
are eminent repre>sentdtives, as is A de Quatrefages of the more 
modern The great problem of the monogenist theory is to 
explain by what course of variation races of man so different 
have sprung from a single stoik in ancient times little diffi- 
culty was felt in this, authoritH s such as Aristotle and Vitruvius 
seeing in climate and < ircumstance the natural cause of laeial 
differences, the Ethiopian having been blackened by the tropical 
sun, &c Later and closer observations, however, have shown 
such influences to be, at any rate, far slighter m amount and 
slower in operation than was supposed M de Quatrefages 
brings forward {Lniie de Vespece Jmmaine, Pans, 1861, ch 13) 
his strongest arguments for the variability of rac es under change 
of (lunate, &c {action du imlteii), instancing the asserted 
alteration in complexion, constitution, and ehai alter eff negroes 
m America, and Englishmen m America and Australia But 
although the reality of some such modification is not disputed, 
especially as to stature and constitution, its amount is not enough 
to countervail the remarkable permanence of t)pe displayed 
by races ages after they have been transported to climates 
extreme ly different from that of their former homes Moreover, 
physic all) different rices, such as the Bushmen and the pure 
negroid types in Africa, show no signs of approximation under 
the influence of the same climate, on the other hand, the coast 
tribes of Tien a del huego and forest tribes of tropical Brazil 
( ontmue to resemble caeh other, in spite of extreme differences of 
climate and food Darwm, than whom no naturalist could be 
more competent to appraise the variation of a species, is moderate 
in his estimation of the changes produced on races of man by 
climate and mode of life within the range of history {Descent 
of Man, pt i chs 4 and 7) The slightness and slowness of 
variation in human races having been acknowledged, a great 
difficulty of the monogenist theory was seen to lie in the shortness 
of the chronology with which it was formerly associated Inas- 
much as several well-marked laces of mankind, such as the 
Egyptian, Phoenician and Ethiopian, were much the same 
three or four thousand years ago as now, their variation from 
a single stock in the course of any like period could hardly be 
accounted for except by a miracle This difficulty was escaped 
by the poly genisf theory (see Georges Pouchet, Plurality of 
the Human Race, 1858, 2nd ed , 1864, Introd ) Two modern 
views have, however, intervened whic h have tended to restore, 
though under a new aspect, the doctrine of a smgle human 
stock One has been the recognition of the fact that man has 
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existed during a vast period of time, which has made it easier 
to assume the (ontinuance of \cry slow natural variation of 
laces The other view is that of the evolution or development 
of species It does not follow necessarily from a theory of 
evolution of species that mankind must have descended from 
a single stock, for the hypothesis of development admits of the 
argument that several simian species may have culminated 
m several races of man (Vogt, lectures on Man, I ondon, 1864, 
p 463) The general tendency of the development theory, 
however, is against constituting separate species where the 
differences are moderate enough to be accounted for as due to 
variation from a single type I) irwin’s summing up of the 
evidence as to unity of type throughout the races of mankind 
is as distinctlv a monogenist argument as those of Blumenbach, 
Prichard or Quatrefage s — 

Although the existing races of man chfTcr in many lespccts as 
in colour, hair, shape of skull pioportions of the body, dc , yet if 
their whole organization be taktii into consider ition they arc found 
to resemble each other closely 111 a multitude of points Mariya of 
these arc so unimportant, or of so singulai a naluie lliat it is ex 
tremcly improbable that they should have been indepc nd< ntly 
acquired by aboriginally distinct specie s or r ic cs 1 he same 1 em irk 
holds good with ccjual or greater tuicc with respect to Uic numerous 
points of mental similarity betuecn tlic ino^t distinct rices of man 
Now when naturalists nbs(i\( 1 close agi cement in riumeienis 
small details of h ibits, tastes and dispositions bet\\een two or 
more domestic laces or betwn n nearly illied natui d forms, they 
use this fact IS an argument that all art descended fiom a common 
progenitor who was thus endowed, and, consee|uently, that all 
should be classeel undei the same species I he s ime irgument 
may be ipplied with much force to llu^ lacesof m ui (Descent of 
Man pt i cli 7 ) 

A suggestion bv A R \V ill ice has gicat importance in the 
applie ation of the dc\ clopment theory to the origin of the various 
rices of man, it is aimed to meet the mam difficult) eif the 
monogenist school, how races which ha\ c remained compiraln ely 
fixed in type during the leing period of history, sue h as the white 
man and the negro, shouM hi\c, in e\cn a far longer period, 
passed by aarulicm from i eommon origin il Walhee’s \ic\\ 
IS substanti lily that the remotely aneient represent itucs of 
the human race, being as yet inimals too low in mind to have 
developed those arts of rnimtcnance ind social ordinances b\ 
which man holds his own igunst influences from climate xnd 
e irciimstance, were in their then wild stile much more plastic 
than now to external nature, so th it “ natural sclcrtion ’ ind 
other causes met with hut feeble resistance in forming the 
perm merit virietics or riecs of man, whoso complexion and 
strueture still remain fixed in their descendants {C outnbufious 
to the TJnorv of Natural SdccUon, p 3Te)) 

MONOGRAM (from Late I it monogramma, in T ite Gr 
fwvoypaiifiov, from /ie>io9, Single, ypay^pei, letter) oiiginall) a 
cipher consisting of a single Icttei, now a design or mark 
consisting of two or more letters mtertwaned together I he 
letters thus interlaced miv be cither all the letters of a name, 
or the initial letters of the ( hnstian and surnames of i person 
for use upon note paper, seals, Man) of the earh Greek 
and Roman coins bear the monogrims of rulers for w'hom or 
the towns in which they were struck The Tate T atm and 
Greek words were first applied to the signatures, whie h took this 
form, of the emperors of the Eastcin Empire The signatures 
of the Frankish kings also took the form of a 
monogram The accompan\ mg monogram, from 
a com of Charles the Bald, is a good example 
of a “ perfect ’’ monogram, in whie.h all the 
letters of the name Karolus can be traced 
(see Dipiomatic md Autograph) The most 
famous of monograms is that known as the 
Sacred Monogram,” formed by the conjunction of the two 
initial letters of Christ The most usual form of 

this IS the symbol sg , and sometimes the a (alpha) and 
<0 (omega) of the Apocalypse were placed on either side 
of It 'I he symbol was incorporated m the Laharunt {q v ) 
when the imperial standard was christianized The interlaced 
I H S (also called “ The Sacred Monogram ”) apparentl) 
possesses no great antiquity, it is said to have been the 
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creation of St Bernard 6f Siena in the middle of the 15th 
century Monograms or ciphers were often used by the early 
printers as devices, and are of importance in fixing the identity 
of early printed books Similar devices have been used by 
painters and engravers I he middle ages were, indeed, extremely 
prolific in the invention of ciphers dike for cce lesiastieal, artistic 
and commercial use Every great personage, every possessor of 
fine taste, every axtist, had his monogram The mason’s mark also 
was, in effee t, a cipher As the merchant had as a rule neither 
right nor authority to employ heraldic emblems, he therefore fell 
bac k upon pi im simple letters arranged verv much in monogram 
form These ‘‘ merchants* marks ” generally took the form of a 
monogram of the owner s initials together with a private device 
1 hey nearly always contain a ( ross, either as a protec tion against 
storms or other catastrophes, or as a Chiistian mark to dis- 
tinguish their goods frixm Mahommedin traders in the East 
There is a fine example of a ibth century gold ring with a 
merchant’s mark in the British Museum One of the most 
famous of scculai monograms is the interlaced “HD ’ of 
Henri IT and Dune de Poitiers Upon every building which 
that king erected it was sown protusely, it was stamped upon 
the buildings in the royal library, together with the bow, the 
quiver and the interlocked crescents of Diana It has been 
argued that “HD” is a misreading of “ H C which would 
naturallv point to husband and wife, but the ejuestion is set at 
rest by the fact that Henri II sometimes signed his letters to 
Diane with this very monogram Henri IV invented a punning 
cipher for his mistress Gihnelle d’Estr^es, the surname being 
represented by a capital S with a trail, or stroke through it 

See F Builliot Dutwnnat^e dtb nionoi>rammes j parts), 

(r K Die Monody amniibten (1857-1 ->70, 5 i)arts) Kis Paquot, 

Dtcttonnaire tnisctoptdiqiie di s marques et monogrammes, chtfjtes, S'C 
(1891) also Du Cange, Olossamnn (s i Monogramma), with plates 
giving examples ot the mono^runs of caily popes, the emperors of 
the Western Fmpire and of othei kings 

MONOLOGUE (from Gr /xovog, alone, and Aoyo9, speech), a 
passige in a dramatic piece in which a pcrsonige holds the 
scene to himself and speaks unconsciously aloud The theory 
of the monologue is th it the audience overhe irs the thoughts of 
one who believes himsell to be alone, incl who thus informs them 
of whit would otherwise he unknown to them The word is 
also used incases when a character on the stage speaks at great 
length, even though not alone, hut is listened to in silence b) the 
other charuters The old-fashioned tragedies of the 17th and 
iSth centuries greatlv affected this corn enlion of the monologue, 
which has ilwivs, however, been liable to iichcule There is 
seifnething of a lyric il character about the monologue in verse, 
and this has been felt b) some of the classic poets of France 
so strongly, that man) of the examples in the tragedies of 
Corneille are nothing more or less thin odes or cantatas The 
monologues of Shakespeire, and those of Hamlet in puticular, 
have i fir more drimitic charicter, incl are, indeed, essential 
to the development of the pliy Equally important are those 
of Racine in Phedre ind in ItJiahc I he Fremch critics reecxrcl, 
as the most ambitious examples of the monologue in two cen- 
times, thit of Tigaro in Beaumarchais s Le Manage de Figaio 
and that of Charles V in Victor Hugo s Ucniani, the latter ex- 
tends to 160 lines In the Elizabeth in cirim i, the popularity of 
Kyd’s Spanish Tragedy, in which Ilieronvmo spouts intennin- 
xbl), set a fashion for ranting monologues, which are ver) 
frequent in Shakespeare’s immediate predecessors and contem- 
poraries After 1600 the praetiee was much rexlueed, and the 
tendency of solitary heroes to pour forth columns of blank 
I verse was held in cheek by moie complex stage airangcments 
After the Restoi ation the classic tragedies of the English play- 
wrights agxiix abused the privilege of monologue to such a 
degree that it became absurd, anci fell into desuetude 

MONOMOTAPA In old maps of south-east Afnca, derived 
originally from Portuguese and from Dutch sources, an extensive 
region on the Qiiama or Zambezi and to the south of it is styled 
regnum monomotapac The precise character of the kingdom 
or empire to which allusion is made has been the subject of 
much discussion, and some modern historians have gone so far 
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as to relegate the monomotapa to the realm of myth But 
such scepticism is unjustifiable in view of the perfect unani- 
mity with which, in spite of variations of detail, all Portuguese 
writers from the beginning of the i6th century onwards reiter- 
ated the assertion that there was a powerful ruler known far and 
wide by that title 

The word “ monomotapa i^^ of Bantu origin and has been 
variously interpreted father J I orrend, Comparative Grammar 
of the South African Bantu Languages {p loi), renders it “ I ord 
of the water-elephants,” and remarks that the hippopotamus 
IS even to the present day a sac red animal among the Karanga 
The earliest recorded bearer of the name is Mokomba Menamo- 
tapam, mentioned by Diogo de Alca^ova in 1506 as father of 
the Kwesanmgo Menamotapam who ruled at that date over 
Vealanga, a large kingdom that included Sofala Ills capital 
was called Zumubany, an obvious corruption of the term 
“ Zimbabwe,” regularly used to describe the residence of any 
important chief 1 he title is still found during the 18th century, 
but had probably become extinct by the beginning of the icjth 
if not earlier Possibly its use was not confined to a single 
tribal section, occurring as it does in conjunction with the distinct 
dynastic names of Mokomba and Mambo, but the Karanga 
IS the only tribe to which the Portuguese chroniclers attribute 
It 1 he latter, indeed, not only refer to the territory and the 
people of the monomotapa as “ Mocaranga ” (j ^ of the Karanga 
tribe), but explicitly assert that the “ emperor ” himself was a 
‘Mocaranga” Consequently, he must have been a negro, 
and the Dominican who records the baptism of Dorn hihppe 
by a friar of the order in the middle of the 17th century actually 
states that this “ powerful king ” was a black man (“ com as 
carnes pretas ”) Plus alone would be sufficient to controvert 
the baseless assumption that there existed in southern Rhodesia 
a ruling caste of different racial 01 igm from the general Bantu 
population The events following on the murder of the Jesuit 
father Dom Gon^alo da Silveira (cf Lustads, x 93) sufficiently 
demonstrate that the monomotapa, though susceptible to 
the persuasion of foreigners, was an independent potentate 
in the i6th century The state and ceremony of his court, 
the number of his wives, and the order and organization of his 
officials, are described by several of the chroniclers 

It is difficult to arrive at an estimate of the extent of territory 
over which this great negro chief exercised direct or indirect 
control The most extravagant theory is naturally that which 
was expressed by the Portuguese advocates in connexion with 
the dispute as to the ownership of Delagoa Bay 1 he crown of 
Portugal based its case against England on the c cssion of territory 
contained in a well-known treaty with the monomotapa (1629), 
and stated that this monarch’s dominions then extended nearly 
to the Cape of Good Hope A more model ale and usual view 
IS given by Diogo de Couto, who in 1616 speaks of “ a dominion 
over all Kaffraria from the Cabo das Correntes to the great 
river Zambezi ” Several 17th-century writers extend the 
** empire ” to the north of the Zambezi, Bocarro giving it 
in all “a circumference of more than three hundred leagues ” 
It was “ divided among petty kings and other lords with fewer 
vassals who are called inkosis or fumos ' According to these 
authors, however, including Dos Santos, the paramountcy of 
the monomotapa was impaired in the 17th century by a series 
of rebellions His Zimbabwe, wherever it may have been in 
earlier days, was now fixed near the Portuguese fort of Masapa, 
pnly a short distance south of the Zambezi A Portuguese 
garrison was maintained in it, and the monarch himself from 
the year 1607 onwards was little more than a puppet who 
was generally baptized by the Dominicans with a Portuguese 
name 

The only authoiities of value nre the original Portuguese docu- 
ments collected, translated and edited by G McC Theal under the 
title Records of South-Eastern Africa (g vols , London, 1898-1903) 
Reference may be made to A Wilmot s Monomotapa (London, 1896), 
which IS, however, to a large extent superseded by 1 heaPs far richer 
collection of material (D K M ) 

MONONGAHELA, a city of Washington county, Pennsyl- 
vania, U S,A , on the Monongahela river, 31m by rail S of 


Pittsburg Pop (1890), 4096, (1900), 5173, of whom 711 were 
foreign-bom and 345 were negroes It is served b) the 
Pennsylvania and the Pittsburg & Lake Erie railways, 
and by electric railways to Pittsburg and Washington, Pa 
Monongahela is in a coal region, and the mining of coal is its 
pnncipal industry It was laid out as a town in 1792 by Joseph 
Parkinson, and named by him Williamsport, but it was com- 
monly known as Parkinson’s Ferry until 1833, when it was 
incorporated as a borough Four years later the present name 
was adopted, and in 1873 Monongahela was chartered as a ( ity 
It was here that the Whisky Insurrection convention met on 
the 14th of August 1794 

MONOPHYSITES (Gr ^ovocpvaiTai)^ the name given to those 
who hold the doctrine that Christ had but one (/xovo?) composite 
nature and especially to those who maintained this 

position in the great controversies of the 5th and 6th centuries 
The synod of Chalcedon {qv) in 451, following the lines of 
Pope Leo I ’s famous letter, endeavoured to steer a middle 
course between the so called Nestorian and Eutychian positions 
But the follow eis of Cyril of Alexandria, and with them those 
of Futyches, saw in the Chalcedon decree of two natures only 
mother form of the “ Nestorian ” duality of persons in Christ, 
md rose everywhere m opposition For a century they were 
a menace not only to the peace of the Church but to that of 
the empire 

The first stage of the controversy rovers the seventy-five 
}cars between the couniil of Chalcedon and the accession of 
Justinian in 527 In Palestine the fanatical monks led by 
Theodosius captured Jerusalem and expelled the bishop, Juvenal 
When he was restored, after an exile of twenty months, Theodo- 
sius fled to Sinai and continued his agitation among the monks 
there In Alexandria an msurrec tion broke out over the super- 
session of the patriarch Dioscurus by the orthodox Protenus, 
who was killed during the struggle Timothy Aclurus was 
chosen bishop, and a s> nod which he called was so powerful 
as to impress ev en the emperor Leo I at ( onstantinople, who, 
however, deposed him as well as Peter Fullo, who at Antioch had 
usurped the see of the orthodox bishop Martynus The short 
reign of Basiliscus (474-476) favoured the Monoph> sites, but 
the restoration of the rightful emperor Zeno marked an attempt 
at conciliation On the ad vie e of Acacius, the energetic patriarc h 
of Constantinople, Zeno issued the Henotikon edict (482), m 
which Nestorius and Fut)ches were condemned, the twelve 
( hapters of Cyril accepted, and the Chalcedon Definition ignored 
this effort to shelve the dispute was quite in vain Pope 
helix III saw the prestige of his see involved in this slighting 
of Chalcedon and his preclecessor leo s epistle He condemnecl- 
and deposed Acacius, a proceeding which the latter regarded 
with contempt, but which invohed a breach between the two 
sec s that lasted aftc r Acacius’s dc ath (489), through the long c nd 
troubled reign of Anastasius, and was only healed by Justin I 
m 519 The monophysite cause reached its crowning point 
in the Fast when Severus was made bishop of Antioch in 513 
This man was the stormy petrel of the period A law student 
who had been converted from paganism, he became a mono- 
physite monk at Alexandria Expelled from that city in 513, 
he went with his followers to stir up strife in Constantinople, 
and succeeded in bringing about the deposition of the orthodox 
bishop, Macedonius, and of Flavian, bishop of Antioch But 
Sevenis himself was deprived in 518 he went back to Alex- 
andria, and became leader of the Phthartolatrai (see below), a 
subsection of the Monophysites 

Justin I was only a tool in the hands of his nephew Justinian, 
who sided with the orthodox and brought about the recon- 
ciliation between Rome and Constantinople In Jerusalem, 
Tyre, and other centres also, orthodoxy was re-established In 
Egypt, however, monophysitism was as strong as ever, and 
soon at Constantinople the arrogance of Rome caused a reaction, 
led by Theodora, the wife of the new emperor Justinian (527- 
565) Justinian himself, with the aid of Leontius of Byzantium 
{c 485-543), a monk with a decided turn for Aristotelian logic 
and metaphysics, had tried to reconcile the Cyrilhan and 
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Chalcedonian positions, but he inclined more and more towards the 
monophysite view, and even went so far as to condemn by edict 
three teachers (Theodore of Mopsuestia, Iheodoret, the opponent 
of Cyril, and Ibas of Edessa) who were offensive to the monophy- 
sites The Eastern bishops subscribed these edicts, and even 
Pope Vigilius yielded, in spite of the protests of the Western 
bishops, and at the i^th General Council (Constantinople, 553) 
agreed to the condemnation of the “ three chapters ” ^ and 
the anathematizing of any who should defend them by 
an appeal to the Definitions of Chalcedon In the last 
yeais of his life (561:;) the emperor adopted the extreme 
Aphthartodocetae position, and only his sudden death pre- 
vented this being forced on the ( hurch His successor, fustin II 
took no action either way for six or seven yeais, and then in- 
stituted a (|uict but thorough system of suppression, closing 
monophysite churches and imprisoning their bishops and 
priests 

Meanwhile monophysitism had split into sc\eral factions 
Of these that represented by Severus stood nearest to the 
Christology of Cyril Then objection to Chalcedon was 
that it was an innovation, and they full\ acknowledged the 
distinctness of the two natures n Christ, insisting only that 
they became indissolubly united so that there was only one 
energy (/xia Katv») O^avSpiKyi ivipyaa) of Christ s will Thus, as 
Harnack points out, “thcie is no tra(e of a Iheolo^tcal differ- 
ence between Severus and 1 eontius,” only a ditf( rcncc of termin- 
ology and of degree of willingness to asst nt to the formula of 
Chalcedon Severus laid such stress on the human infirmities 
of Christ as proving that His body was like ours, created aid 
corruptible (f^aprov) that his opponc nts dubbed him and 
his followers Phthartolatrac —worshippers of thi corruptible “ 
The school of Ihcmistuis of Alexandiia extended the argu 
ment to Christ’s human soul, which thev said was, like ours, 
limited in knowledge Ilcncc their name Agnoctie and their 
excommunK ation 

An opposite tendenc v was that of the Aphthartodocetae or 
Phantasiastae, represented by Julian, bishop of Halicarnassus, 
and, m his dosing days, by Justinian Ihc\ held that Christ’s 
body was so inseparably united with the I ogos as not to be 
consubstantial with humanity, its natural attributes were so 
heightened as to make it sinless and incorruptible An extreme 
school, the Aktistetae or Gai mists (Gaianus was bishop of 
Alexandria c 5^0) even held that from the moment the Logos 
assumed the body the latter was untreated, the hum in being 
transmuted into the divine natuu , and the Adiaphorites went still 
further, denying, like Stephen Barsudaili, an Edessan abbot, all 
distinction of essence not even Ixitween the manhood and the 
Godhead in Christ, but between the divine and the human, and 
asserting that “ all creatures are of the same essence with the 
Creator ’ 

A third variety of monophysitism was that known as Iheopas- 
(hitism, a name giv^en to those who accepted the formula that 
in the death of Christ God had suffered and been crucified ” 
Peter Fullo introduced these words into the Trishagion^ and 
after much co itroversy the council of Constantinople (553), while 
disallowing this, gave its sanction to the similar statement — 
ununt crucifixum esse ex sancta et consubstantiali Trtnitaie The 
development of this line of thought led in some thmkeis like 
John Philoponus to a kind of tntheism 

There is no doubt that the disintegration caused bv mono- 
ph)Sitism largely facilitated the rapid and easy victory of 
Islam in Syria and Egypt The “ ethical complement ” of 
monophysitism is monothehtism (see Monotiiflites) 

Sec the Histones of Dogma by A Harnack, F Loofs and R 
Seeberg, also R L Ottley, Ihe Doctrine of the Incarnation 

MONOPOLI, a seaport town and episcopal see of Apulia, 
Italy, in the province of Ban, from which it is 25 m S E by 
rail, 30 ft above sea-level Pop (1901), 22,616 The medieval 

^ I e (i) The person and wniings of Iheodore of Mopsuestia, 
(2) the wntings of Theodorct in defence of Nestonus, (3) tne letter 
written by Ibas to the Persian Mans 

^ tpOapris, corruptible, from tpBtlptiv, destroy 


walls are preserved and the castle dates from 1552 The harbour 
IS small, the principal trade being in agricultural products 
Close to it are rock-hewn tombs, possibly belonging to the 
ancient Gnathia {q v ) 

MONOPOLY ((if p.ovoTT(ii\ui or /iovoTrtuAior, exclusive sale, 
from piovoq, alone, and TreoXerv, to sell), a term which, though 
used generally in the sense of exclusive possession, is more 
accurately applied only to grants from the Crown or from 
parliaments the private act of an individual whereby he 
obtains control over the supply of any particular artidp, 
being properly elefined as “ engrossing ” It was from the 
practice of the sovereign granting to a favourite, or as a 
reward for good sc rvice, a monopoly in the sale or manufacture 
of some paiticular class of goods that the system of protecting 
inventions arose, and this fact lends additional interest to the 
history of monopolies (sec Pa 11^ nts) When the piactue of 
making such grants first arose it does not appear easy to say 
Sir Edward Coke laid it down that by the ancient commem law 
the king could grant to an inventor, or to the importer of an 
invention from abroad, a temporary monopoly in his invention, 
but that grants in restraint of trade were illegal Such, too, was 
the kw laid down in the first iccorded case, Darcy v Allen (the 
case of monopolies, 1602), and this decision was never overruled, 
though the law was frequently evaded The patent rolls of 
the Plantagenets show few instances of grants of monopolies 
(the earliest known is temp Edw III ), and wc come down to 
the reign of Henry VIII before we fine! much evidence of this 
exercise of the prerogative m the case of cither new inventions 
or known articles of trade Elizabeth, as is well known, granted 
pate nts of monopoly so freely that the practice bcc ame a grave 
abuse, and on several occasions gave rise to serious complaints 
in the House of Commons Lists prepared at the time show 
that many of the c ommonest necessaries of life were the subjtv ts 
of monopolies, by which then price was grievously enhanced 
That the queen did not assume the right of making these grants 
entirely at her pleasure is shown, not only by her own statements 
in answer to addresses from the house, but by the fact that the 
preambles to the instruments conveying the grants always 
set forth some public benefit to be derived from their action 
1 bus a gr int of a monopoly to sell playing c ards is made, because 
‘‘ divers subjects of able bodies, which might go to plough, 
did employ themselves in the art of making ol cards ”, and one 
for the sile of starch is justified on the ground that it would 
prevent wheat being wasted for the purpose Accounts of 
the ingry debates in 1565 and i6or are given in Hume and 
elsewhere The former debate produced a promise from the 
queen that she would be careful in exercising her privileges, the 
latter a proclamation which received with great joy by the 
hou^, really had but little effect m stopping the abuses 
c on(;^)laincd of 

In the first pailiament of James 1 i “committee ol griev- 
ances ' was appointed, of which Sir Edward C oke was c hairman 
Numerous monopoly patents were brought up before them, and 
were canc ellcd Many more, however, were granted by the king, 
and there grew up a rac e ol “ purveyors,” who made use of the 
pi iv lieges granted them under the great seal for various purpose s 
of extortion One of the most notorious of these was Sir Giles 
Mompesson, who fled the country to avoid trial m 1621 After 
the introduction of several bills, and several attempts by Janies 
to compromise the matter by orders in council and promises, 
the Statute of Monopolies was passed m 1623 this made all 
monopolies illegal, except such as might be granted by parliament 
or were m respec t of new manufactures or inventions Upon 
this excepting clause is built up the entire English system of 
letters patent for inventions The act was strictly enforced, 
and by its aid the evil system of monopolies was eventually 
abolished Parliament has, of course, never excrc ised its power 
of granting to any individual exclusive privileges of dealing in 
any articles of trade, such as the privileges of the Elizabethan 
monopolists, but the licences required to be taken out by dealers 
in wine, spirits, tobacco, &c , are lineal descendants of the 
old monopoly grants, while the quasi -monopolies enjoyed by 
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railways, ranals, pas and water companies, &c , under acts of 
parliament, are also representative of the ancient practice 
W H Pnce, the English Patents of Monopoly (iQoO) 

MONOTHELITES (ftovo^cXT/rat, monotkehtacy from Or /tovo?, 
only, Oi\€iv^ to will),' in Church historv, the name given 
to those who, in the 7th century, while otherwise orthodox, 
maintained that ( hrist had only one will Their effort, as 
defined by Dormer, was “ an attempt to effect some kind of 
solution of the vital unity of Christ s person, which had been 
so seriously proposed by monophysitism, on the basis of the 
now firmly-est iblished doctrine of the two natures’’ The 
c()ntro\crsy had its origin in the efforts of the empcior Heraclius 
to w in bark for the c hurch xnd the empire the cxc ommunicated 
and persecuted Monophysites or Kutychians of Dgypt and 
Syria In Fgypt especially the monophysite movement had 
assumed a nationalistic, patriotic ( haracter It was in Armenia, 
while on his expedition against Persia, in 622 that, in an inter- 
view with Paul, the head of the Severians (Monoph> sites) there, 
Heraclius first broached the doctrine of the fii'a ivepyua of 
Christ, / e the doc trine that the divine inci human natures, 
while quite distinct in llis one person, had but one activity and 
operation - At a somewhat later dxte he wrote to Arc idius of 
Cyprus, commanding that “ two energies ” should not be spoken 
of, ind in 626, while in Lazistan (Colchis), he hid a meeting 
with the metropolitan, Cyrus of Phasis, during which this com- 
mand w^as discussed, and Cyrus was at last bidclcn to seek further 
instruction on the subject from Sergius, pat nan h of Constanti- 
nople, a strong upholcler of the fxfa cV/pyaa, and the emperor’s 
counsellor with regard to it So well dici he profit by the tcac h- 
ing he received in this quarter that, in 6^0 or 631, C>rus was 
appointed to the vacant patriarchate of Alexandria, and in 
633 succeeded in reconciling the Sevcrians of his province 
on the basis of fiut 6€av8ptKrj ivepyaa (one divine human 
energy) He was, howe\er, opposed by Sophronius, a monk 
from Palestine, who, after vainlv appealing to C)rus, actually 
went to ( onstantinople to remonstrate wnth Sergius himself 
Shortly afterwards Sergius wrote to Pope Honorius, and 
received a friendly reply® Sophronius, howTvtr, who mean- 
while had been made patriarch of Jerusalem (6^4), refused 
to be silenced, and in his Fpislola ^ynodica strongly insisted 
on the “two energies” So intense did the controicrsy now 
become, tint at list, towards the end of 638, Heraclius published 
an Erihtsis, or Exposition of the T'aith (composed by Sergius), 
which prohibited the use of the phrise “ one energy,” because 
of Its disquieting effects on some minds, as seeming to militate 
against the doctrine of the two natures, while, on the other 
hand, the expression “ two energies ” was interdicted because 
it seemed to imply that Christ had two wills lhat Christ 
had but one will was decl ired to be the only orthodox doc trine, 
and all the faithful were enjoined to hold and teach it without 
addition or deduction The document was not acceptable, 
however, to Popes Scierinus and John IV, the immediate 
successors of Honorius, and M ixinius the confessor, succeeded 
m stirring up such violent opposition in North Africa and Itily 
that, in 648, Constans If judged it expedient to withdraw his 
grandfather’s edict, and to substitute for it his own Fypm 
or Precept (titto? Trept TrtVrrew?), forbidding all discussion of 
the fjuestions of the cluality or singleness of either the energy 
or the will of Christ The scheme of doctrine of the first four 
general councils, m all its vagueness as to these points, was to 
be maintained , so far as the controversy had gone, the disputants 
on either side were to be he Id free from censure, but to resume it 

* The name seems to occur first in John of Damascus 

^ Paul, speahing for the monophysite bishops, had said tliat what 
was particularly repugnant in the definition of ChalccKlon {q v ) was 
the implication of two wills in ( hnst Sec Hcfelc Conaltengesch 
III 124 sexj (1877), who also traces the previous history of the exjircs 
sions /n/a 4 t 4 pytia 6 (av 9 ptK^ especially as found in the writings 

of the Pseudo Dionysius Areopagita, which first appeared in Egypt 
in the 5th century 

® In two letters Hononus expressed himself m accord with the 
monothclite view, for which he was denounced as heretical by the 
Sixth General Council and anathematized by Pojhj Leo U 


would involve penal consequences The reply of the Western 
Church was promptly given m tlie unambiguously dyothelite 
decrees of the Lateran synod held by Pope Martm I m 649, 
but the cruel persecutions to which both Mai tin and Maximus 
were exposed, and finally succumbed, secured for the imperial 
lypus the assent at least of silence With the accession of 
C onstantine Pogonatus in 668 the controversy once more revived, 
and the new emperor resolved to summon a general council 
It met at Constantinople in 680, having been preceded m 679 
by a brilliant svnod under Pope Agatho at Rome, where it had 
been agreed to depart m nothing from the decrees of the Lateran 
synod The will, Agatho said, is a property of the nature, 
so that as theie are two natures there are two wills, but the 
human will determines itself ever conformably to the divme 
and almighty will 

See R L Ottley, The Doctrine of the Tnearnaiton (pt vii 5, 6, 7) 

A Ilarnack, History of Dogma iv 252 2()7, art Monolholcten ’ 
in llauck Herzog s Kealencyklop fur prot Theologte (vol is) by 
W Mollcr and G Kruger 

MONOTREMATA (a name referring to the single outlet for 
all the excretory channels of the body), the lowest subclass 
of the Mammalia, represented at the present day solely by the 
pldl\ pus and the echidnas It has been proposed to replace this 
name, wht n used as a subclass, by Protothena, but it is jxerhaps 
on the whole preferable to retiin it both for the subdass and 
for the single order bv which it is now represented, distinguish- 
ing the latter as Monotremata Vera 

Existing monotremes are charicterizcd by the fifilowmg 
features In the first place they differ broadlv from all other 
mammals m being oviparous, or possibly in the case of one 
family ovoviviparous, and also in the absence of mammae, or 
teats, the milk-glands opening on the surface of the skin of the 
breast by means of a number of fine pores Moreover, the 
milk-glands themselves are commonly believed to represent 
sweat-glands and not those of other mammals, although it has 
been suggested that this distinc tion m ly not prove to be valid 
In the strict sense of the term monotremes are not, therefore, 
mammals at all Another feature in which these creatures 
differ from all other living mammals is the presence of a pair 
of coracoid bones, which articulate with the sternum, or breast- 
bone, as well as of paired precoracoids, or cpicoracoids, and 
an unpaired 1 -shaped intcrdavicle, the arms of which overlie 
the clavicles or collar-bones In all these respects monotremes 
closely resemble many reptiles The brain lacks a corpus 
callosuniy or band of ncrve-tissue connec ting the two hemispheres 
Again, the bodies of the vertebrae are for the most part without 
terminal caps, or epiphyses, and each rib articulates to the 
vertebral column solely by its head or capitulum, instead of 
by a capitulum and a tuberculum More important is the 
circumstance that the testes, which remain throughcaut life 
within the abdominal cavity, do not discharge by means of 
their ureters into a urinary bladder, but into a unno-genital 
sinus, which is in close commimic ation with the lower end of the 
alimentary canal, so that the genital and waste products of the 
body arc discharged by means of a common tube, or cloaca 
- -another reptilian feature, although met with m certain other 
mammals As regards other soft parts, the heart has the valve 
dividing the right auricle and ventricle incomplete and to a great 
extent fleshy — a feature which may, in some degree, account for 
the lower temperature of monotremes as compared with higher 
mammals Ihe presence of an anterior abdominal vein, or 
at least its supporting membrane, running right through the 
abdominal cavity, is another distinctive feature of the group 
Of less importance is the presence of a pair of epipubic, or 
marsupial, bones attached to the front edge of the pelvis Ihe 
females have a complete or rudimentary pouch on the abdomen 

In the jiresence of hiir, the relatively high temperature of the 
blood, the absence oT nuclei to the red blood corpuscles, and the 
existence of only the left aortic arch, is well as in the absence of a 
separate quadrate-bone, and the simple structure of the lower jaw, 
monotremes conform to tlie ordinary mammalian type On the 
other hand the skull of the platypus possesses a peculiar dumb* 
bdl bone/* believed to represent the reptihaii pre vomer 
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The females produce their younpj from eggs, which are relatively 
large, and ilevelop in the same manner as those of birds and reptiles, 
a portion only of the yolk segmenting to form the embryo, while the 
remainder serves for the nutriment of the latter In the case of 
Ornitkorhynchu^ it has been said that two eggs are laid in the chamber 
at the end of the burrow,^ but those of the Lchidntdae are carried 
about in the pouch on tht abdomen of tlie female, which becomes 
enlarged during Ihe time of incubation In the adult stale neither 
of the living groups of Monotremata have teeth but this is evidently 
only a specialized feature, the young platyjius having functional 
teeth in the latter, three pairs of these teeth are developed in the 
upptr and three in the lower jaw, but after being for some time m 
use, they gradually become worn away, and are hnally shed Under 
and around the teith are developed the horny plates, or comiiUs ' 
which gradually grow round them and assume their functipn, the 
hollows on the surface of the cornules mtlicatmg the positions of 
the teeth In form these teeth make a distant approxunalion to the 
molars of some of the extinct Mufti tubcrculata {q v ) 

A peculiarity of the males is the pn sence in the hind limb of an 
additional, flat, curved ossielc on the hinder and tibial side of the 
plantar aspect of tlie tarsus, irticulating chiefly to the tibia, support 
ing in the adult a sharji-pomtcd ptrforated homy spur with whicli 
is connected the duct of a gl ind situated beneath the skin of the back 
of the thigh (A rudimentary spur is found in the young female 
Ovnithorhynchus , but tlus disappears when the animal becomes adult ) 
The stomach is sub globular and simple the alimentary canal has 
no ileo caccal valve, or marked ehstinction between large and small 
intestine, but is furnished with a small, slender vermifoim caecum 
with glandular w dls 1 he liver is divided into the iisinl number of 
lobes, anel is provided with a gall bladder 

Ihe trunk vertebrae are nineteen in number The transverse 
processes of the cervual vcrtebrie aie inde jieiidently developed, and 
remain suturally conneeted with the bodies of the vertebrae until 
the inimal is full grown 1 hough in this respect monotremes pre- 
sent an approximation to leptiles, they differ in that there is not a 
gradual transition from these transverse processes of the neek verte- 
brae (or cervical ribs, as they may be considered) into the thoracic 
ribs, for in the seventh virtcbra the costal ehmeiit is much smaller 
than in the othtr, mdicalivc of a very marked separation of neck 
from thorax, not seen in reptiles 1 he sternal nbs are well ossified 
and there arc distini t, partly ossified intermediate ribs 1 he bram- 
cavity, iinliki that of the lower marsuiuils or riptiles, is large and 
hemispherical, flattened below, arched above and about as broad 
as long 1 he cribriform plate of the ethmoid is ncaily horizontal 
The cranial walls aie very thin and smoothly rounded cxternallv 
and the sutures become completely obliterated in adults The 
broad occipital region slopes upwards and forwards, and the face 
IS piodneed into a long depressed beak The bony palate is pro- 
longed backwards, so that the posterior nares are nearly on a level 
with the glenoid fossa flic lower j iw, or mandible, is without 
distinct ascending ramus the coronoul process and angle being 
rudiment iry and the two hah cs loos( ly eonncch d it the symph> sis 
The libuJ i has a broid, flattened process, piojocting from its upper 
extremity above the articiil ition, like an olecranon 

The first family, OrnithorhynchidaCy is represented solely by the 
diuk-billed platypus, or pi itypus (Ormthorhynchus miatinus), in 
winch the hemispheres of the brain are relatively small and 
smooth, while the muzzle is expanded to foim a spatula-like 
beak, covered during life with a delicate sensitive skin, which 
dries m museum-specimens to a horny consistency Although, 
as mentioned above, functional teeth are developed m the young, 
in the adult their function is discharged by “ cornules,^’ or 
horny structures — elongated, narrow and sharp-edged, along 
the anterior part of the sides of the mouth, and broad, flat- 
topped or molariform behind The legs art short and adapted 
for swimming, the feet webbed, each with five well-developed 
toes armed with large claws, and bey ond whu h m the fore-feet 
the mterdigital membrane IS extended Vertebrae C 7,13 17, 
L 2 ,b 2, Ca 2t Acetabulum of pelvis not perforated Tongue 
not extensile Mucous membrane of small intestine covered 
with delicate, close-set transverse folds or ridges Tail rather 
short, broad, and depressed Eyes very small Fur close and 
soft 

The platypus, or water-mole, is common to Australia and 
Tasmania, and entirely aquatic in habits, diving freely, and 
making its burrow m the nver-banks It feeds on insects, 
snails, small bivalve molluscs, and worms In the adult state 
bivalves form its chief food, and it is believed that the sub- 
stitution of horny plates for brittle teeth is an adaptation for 
cracking the shells of these creatures (See Platypus ) 

* There does not appear to be authentic evidence that the egg® m 
this genus are actually laid (bee Platypus ) 


The second family, Echidntdae, has a wider geographical 
distribution, including Australia, Tasmania and New Gumea, 
and IS represented by two genera The hemispheres of the 
brain are large and convoluted, and the muzzle is produced 
into a long, tapering, tubular beak, at the end of which the 
nostrils are situated The two branches of the lower jaw are 
slender and rod-like Opening of mouth small, and placed 
below the extremity of the beak No teeth, though the palate 
and tongue are furnished with spines longue very long, 
vermiform, slender and protractile Lining membrane of 
small intestine villous, but without transverse folds Feet wirti 
lor^ strong claws for scratching and burrovMng Ihe hincl-feet 
with the ends of the toes turned outwards and backwards m 
the ordinary position of the animal when on the ground lail 
very short Acetabulum with a large perforation Calcaneal 
spur and gland of the male much smaller than in Ormthorhynchus 
bur intermixed with strong sharp-pointed spines Terrestrial 
and fossonal in habits, feeding exclusively on ants 
The typical genus Echidna is represented by the echidna, 
or porcupine-antcater (E aculeafa), which has a distribution 



Brill] n's Echidna (Procchidna brutpit) 


equivalent to that of the family, and ini ludes several local 
races It is characterized bv the presence of five claws to 
each foot, the moderately long and straight beak, the tapering 
tongue, with its spines restricted to the basal portion, and the 
vertebrae numbering C 7, D 16, L 3, S 12 In Proechtdna, 
represented by the larger P brmpn and P moroaculeata, both 
from New Guinea, on the other hand, terminal phalanges and 
claws are present onlv on the three middle toes of each foot, 
the tongue is somewhil spoon-shaped and carries three rows 
of spines along its upper surface, and there are 17 dorsal and 
four lumbar vertebrae (bee Ec hidn\ ) 

At present no light is shed by palaeontology on the past 
history of the Munotremata Vera Species of Echidna and 
Ormthorhynchus have indeed been described from the superficial 
formations of Australia, but they apparently differ in no struc- 
tural details from their existing repu sentativcs 

Possibly some of the extinct Jurassic mammals with a mar- 
supial or insectivorous t\pe of dentition referred to in the 
article Marsi pialia may be monotremes, but there is no 
definite evidence that this is the case On the other hand, 
there is a possibility that another extinct group of mammals, 
dating from the Trns and continuing till the Ixiwer Eocene, 
may belong to the present subclass, of which they form a second 
order (See Muliipubercui ata ) 

The most important recent information with regard to the Mono- 
tremata will be found in Dr R Semon s Reise tn Ausiralien^ in the 
Denkschrift of the Jena Natural History bociety (R L *) 

MONOTRICLYPH, in architecture, the interval of the mter- 
columniation of the Done column, which is observed by the 
intervention of one tnglyph only between the tnglyphs which 
come over the axes of the columns Ihis is the usual arrange- 
ment, but in the Propylaea at Athens there are two tnglyphs 
over the central intercolumniation, in order to give mcreased 
width to the roadway, up which chariots and beasts of sacnfice 
ascended 

MONOTYPIC (Gr /iwo?, alone, single, and twov, a type), 
a term used in biology, &c , for subjects having only one 
exponent, for example a genus containing only one speaes 
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MONREALE (contraction of tnonle'teale, so called from a palace 
built here by Roger 1 ), a town of bicily, in the province of 
Palermo, 5 m inland (W S W ) from it, on the slope of Monte 
Caputo, overlooking the beautiful and very fertile valley called 
La Conca d^oro (the Golden Shell ”), famed for its orange, 
olive and almond trees, the produce of which is exported m 
large quantities Pup (1901), 17,379 (town), 23,556 (commune) 
The town, which for long was a mere village, owed its origin 
to the founding of a large Benedictine monastery, with its 
church, the seat of the metropolitan archbishop of Sicily^ 
This, the greatest of all the monuments of the wealth and 
artistic taste of the Norman kings in northern Sicily, was begun 
about 1170 by William 11 , and m 1182 the church, dedicated 
to the Assumption of the Virgin Mary, was, by a bull of Pope 
Lucius III , elevated to the rank of a metropolitan cathedral 

I he archiepiscopal palace and monastic buildings on the 
south side were of great size and magnificence, and were sur^ 
rounded by a massive precinct wall, crowned at intervals by 
twelve towers This has been mostly rebuilt, and but little 
now remains except rums of some of the towers, a great part 
of the monks’ dormitory and frater, and the splendid cloister, 
completed about 1200 This last is well preserved, and is 
one of the finest cloisters both for size and beauty of detail 
now extant It is about 170 ft square, with pointed arches 
decorated with diaper work, supported on pairs of columns m 
white marble, 216 m all, which were alternately plain and 
decorated by bands of patterns in gold and colours, made of 
glass tesserae, arranged either spirally or vertically from end 
to end of each shaft The marble caps are each richly carved 
with figures and foliage executed with great skill and wonderful 
fertility of invention -—no two being alike At one angle, a 
square pillared projection contains the marble fountain or 
monks’ lavatory, evidently the work of Moslem sculptors 

I he church is fortimitcly well prts< rved In plan it ib a cunous 
mixture of Eastern and Western amngement I he nave is like 
an Italian basilica, while the large triple apsed choir is like one oi 
the carl) tlirec apsed churches, of which so many examples still 
exist in Syria and other eastern countnes It is, in fvcl, like two 
quite dilfiHnt churches put together cnduisc The basilican nive 
IS wid(, with narrow aisles Monolithic columns of grey oriental 
granite (except one, which is of cipollino), evidently the spoils of 
older buildings, on each side support eight pointed arches much 
stilted The cqiilals of these (mainly Corinthian) ire also of tlu 
classical period The re no triforium, but a high clerestor) 
with wide two light windows with simple tracery like those m the 
nave aisles and throughout tht ehuich, which give sufficient (li 
anything too much) light I he other half, Eastern in two senses, is 
both widei and higher than the nave It also is divided into a 
central sjiacc with two aisles, each of the divisions ending at the cast 
w ith an apse I he roofs tliroughout arc of open woodwork vi ry low 
m pitch, construction illy plain, but nehly decorated with colour, 
now mostly restored At the west end of fhc nivc are two project 
ing towns with a narthex entrance between them A large open 
atrium which once existed at the west, is now completely eh stioyed, 
h ivine been replaced by a Ri naissancc portico I he outside of the 
church IS plain, excejit tht aisle walls and throe eastern apses which 
arc decorated with intersecting pointed arches and other oriuments 
inlaid m marble ihe outsides of the prmcipxl dooiways and their 
pointed arches are magnificently eniiched with carving and eoloured 
mlay a curious combination of three styles -Norman French, 
Byzantmt and Arab 

It IS, however, the enoimous extent (70,400 sq ft ) vnd ghtteiing 
splendour of the glass mosaics covering the interior which make this 
church so sphndid With the exception of a high dado, itself vciy 
beautiful, made of marble slabs with baiiels of mosaic between them, 
the wliole mtenor sutface of the walls including soffits *and jambs of 
all tht aichts, is covered with minute mosaic pictures in brilliant 
colours on a gold ground Ihe mosaic pictures arc arranged in 
tiers divided by horizont d and vertical bands In parts of the choir 
there arc hve of these tiers of subjects or single figures one above 
another The half dome of the central apse has a colossal half 
length figure of Chnst, with i seated Virgin and Child below the 
other apses have full length colossal figures of St Peter and St Paul 
Inacjtiptions on each picture explain the subject or saint represented 
th«V arc m Latin, except some few which arc m Greek The sub- 
the nave begin with scenes from the Book of Genesis illus 
tr^Bpilie Old Testament types of Chnst and His scheme of redemp 
tiqJ^wth figures of those who prophesied anel prepared for His 
comig Towards the east are subjects from the New Testament, 

^ An earlier church appears to have existed at MonreaJe since the 
t th century, but no traces of it now remain 


chiefly representing Christ’s miracles and suffermg, with apostles, 
evangelists and other saints The design execution and choice 
of subjects all appear to be of Byzantine origin, the subjects being 
selected from the Menologium drawn up by the emperor Basilius 
Porphyrogenitus in the loth century 

In the central apse at Monreale behind the high altar is a fine 
marble throne for the archbishop This position of the throne is a 
survival of the early basilican arrangement, when the apse and 
altar were at the west end In that case the celebrant stood behind 
the altar at mass and looked over it eastwards towards the people 
On the north side m front of the high altar, is another somewnat 
similar throne for the use of the king Ihe tomb of William I the 
founder’s father —a magnificent porphyry sarcophagus contemporary 
with the church under a maible pillared canopy — ^and tht founder 
Wilhaqi II s tomb erected m 1575 were both shattered by a fire 
which m 1811 broke out in the choir injuring some of the mosaics 
and destroying all the fine walnut choir-fittmgs the organs, and mo*5t 
of the choir loof Ihe tombs we/e rebuilt and the whole of the 
injured part of the church restored mostly vciy clumsily i few 
ycais alter the lire On the north of the choir aie the tombs of 
Margaret wife of William I and her two sons Roger and Henry 
together with an urn contaming the viscera of bt liuis of France, 
who died in 1270 The pavement ol the triple choir though much 
lestored, is a vtiv magnificent specimen of marble md porphyry 
mosaic in opus alexandrtnum with signs of Arab influence in its 
mam lines I he pavement of the nave on the other hand is of the 
ibth century I wo baroque chapels were added in the 17th and 
1 8th centuries which are loitunatelv shut oft from the rest of the 
chureh 

Iwo bionze doors those on the north and west of Ihe church 
are of great interest in the history of irt Ihcv are both divided 
into a number of square panels with subjects and single figures, 
chiefly from Bible history cast in relief 1 hat on the north is by 
Bansanus of Tram m southern Italy an artist probably of Greek 
origin It is inscribed barisanus tran me fecit The cathedrals 
at Irani and Ravtllo also have bronze doors by the same sculptor 
The western door at Monrealc inferior to the northern one both in 
richness of design and m workmanship is by lionannus of Pisa loi 
the cathedral of which place he cast the still existing bronze door 
on the south opposite the leaning tower The one at Monreale is 
inscribed a d mclxxxvi ind hi bonannus civis pisanvs me fecit 
It IS superior m execution to the Lisan om The door by B insanus 
IS probably of about the same time as other examples of his work 
with inscribed dates show that he was a contemporary of Bonannus 
The effect of the facade is not improved by the Renaissance portico 
that his been added to it The monastic libraiy contains some 
valuable M sb especially a number of bilingual documents in Greek 
and Aiabic the earliest being dated 1144 The archbishop now 
occupies the eastcin part of the monastic buildings, the original 
palace being destroyed 

bee D B Gravma II Vuomo di Monreale (Palermo 1859-1865) 

(1 H M , 1 As ) 

MONRO, DAVID BINNING (1836^1905), English Homeric 
scholar, was horn m Edinburgh on the iGth of November 1836 
He was a grandson of Alexander Monro, tertius (1773-1839), 
professor of anatomy in Edinburgh University, whose father, 
Alexander Monro, secundus (1733-1817), and grandfather, Alex- 
ander Monro, primus (1697-1767), both filled the same position 
He was educated at Glasgow University, and Brasenosc and 
Balhol Colleges, Oxford In 1859 he was elected fellow, and 
in 1882 provost of Oriel, which office he held till his death at 
Hciden, Switzerland, on the 22nd of August 1905 He was 
a man of varied attainments, an excellent linguist, and possessed 
considerable knowledge of music, painting and architecture 
His favourite study was Homer, and his Grammar of the Homeric 
Dialect (2nd cd , 1891) established his reputation as an authority 
on that author He also edited the last twelve books of the 
Odyssey, with valuable appendices on the composition of the 
poem, its relation to the lhad and the cyclic poets, the history 
of the text, the dialects, and the Homeric house, a critical 
text of the poems and fragments (Homen opera et reliquiae, 
1896), Homen opera (1902, with T W Allen, m Scriptorum 
classicorum bibliotheca oxoniensts), and an edition of the Iliad 
with notes for schools His article on Homer, written for the 
gth edition of the Encyclopaedia Britanmca, was revised by him 
for this work before he died Mention may also be made of 
his Modes of Ancient Greek Music (1894), on which see Classical 
Review for December 1894, with author’s reply m the same 
for February 1895 

Memoir bv J Cook Wilson (Oxford, 1907) 

MONROE, JAMES (1758-1831), fifth president of the United 
States, was born on Monroe’s Creek, a tributary of the Potomac 
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river, m Westmoreland county, Virginia, on the 28th of April 
1758 His father, Spence Monroe, was of Scotch, and his 
mother, Elizabeth Jones, was of Welsh descent At the age 
of sixteen he entered the College of William and Mary, Williams- 
burg, Virginia, but in 1776 he left college to take part in the 
War of Independence He enlisted in the Third Virginia 
regiment, in which he became a lieutenant, and subsequently 
took part in the battles of Harlem Heights, White Plains, 
Trenton (where he was wounded), Brandy wme, Germantown, 
and Monmouth In November 1777 he was appointed volunteer 
aide-de-camp to William Alexander (“ Lord Stirling ’'), with 
the rank of major, and thereby lost his rank in the Continental 
line, but in the following year, at Washington’s solicitation, 
he received a commission as lieutenant-colonel in a new regiment 
to be raised in Virginia In 1780 he began the study of law 
under Thomas Jefferson, then governor of Virginia, and between 
the two there developed an intimacy and a sympathy that had 
\ powerful influence upon Monroe’s later career 

In 1782 he was elected to the Virginia House of Delegates, and 
though only twenty-four years of age he was chosen a member of 
the governor’s council He served m the ( ongress of the Con- 
federation from 1783 to 1786 and was there conspicuous for his 
vigorous insistence upon the right of the United States to the 
navigation of the Mississippi River, and for his attempt, in 1785, 
to secure for the weak C ongress the power to regulate commerce, 
in order to remove one of the great de fects in the existing central 
government On retiring from Congress he began the practice 
of law at Fredericksburg, Virginia, was chosen a member of 
the Virginia House of Delegates in 1787, and in 1788 was a 
member of the state convention which ratified for Virginia 
the Federal constitution In 1790 he was elected to the United 
States senate to fill the vacancy caused by the death of William 
Grayson, and although in this body he vigorously opposed 
Washington’s administration, Washington on the 27th of May 
1794 nominated him as minister to France It was the hope 
of the administration that Monroe’s well-known hrench sym- 
pathies would secure for him a favourable reception, and that 
his appointment would also conciliate the friends of France 
in the United States His warm reception in France and his 
enthusiastic Republicanism, however, displeased the hederahsts 
at home, he did nothing, moreover, to reconcile the French 
to the Jay Tieaty (see Jay, John), whidi they regarded as a 
violation of the French creaty of alliaiK e of 1778 and as a possible 
casu^ belli The administr ition therefore decided that he was 
un iblc to represent his government properly and late in 1796 
recalled him 

Monroe returned to America in the spring of 1797, and in 
the fcfllowing Dec ember published a defenc e of his course in 
a pamphlet of 500 pages entitled A Vmv of the Conduct of the 
Lxecutive in the foreign Affairs of the United States y and printed 
in Philadelphia by Benjamin Prankhn Bache (1769-1798) 
Washington seems never to have forgiven Monroe for this, 
though Monroe’s opinion of Washington and Jay underwent a 
change in his later years In 1799 Monroe was chosen governor 
of Virginia and was twice re-elected, serving until 1802 At 
this time there was much uneasiness in the United States as 
a result of Spain’s restoration of Louisiana to France by the 
secret Treaty of San lldcfonso, in October 1800, and the sub- 
sequent withdrawal of the “ right of deposit ” at New Orleans 
by the Spanish intendant greatly increased this feeling and led 
to much talk of war Resolved upon peaceful measures. 
President Jefferson in January 1803 appointed Monroe envoy 
extraordinary and minister plenipotentiary to France to aid 
Robert R Livingston, the resident minister, in obtaining by 
purchase the territory at the mouth of the Mississippi, including 
the island of New Orleans, and at the same time authorized 
him to co-operate with Charles Pincknev, the minister at 
Madrid, m securing from Spam the cession of East and West 
Florida On the i8th of April Monroe was further commissioned 
as the regular minister to Great Britain He joined Livingston 
in Pans on the 12th of April, after the negotiations were well 
under way, and the two ministers, on finding Napoleon willing 
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to dispose of the entire province of I ouisiana, decided to exceed 
their instructions and effect its purchase Accordingly, on the 
30th of April, they signed a treaty and two conventions, whereby 
Prance sold I ouisiana to the United States (see Louisiana 
Purchase) In July 1803 Monroe left Pans and entered upon 
his duties in London, and in the autumn of 1804 he proceeded 
to Madrid to assist Pinckney in his efforts to secure the definition 
of the Louisiana boundaries and the acquisition of the P loridas 
After negotiating with Don Pedro de Levallos, the Spanish 
minister of foreign affairs, from January to May 1805, without 
success, Monroe returned to London and resumed his negotii- 
tions, which had been interrupted by his jouiney to Spain, 
( oncerning the impressment of American seamen and the 
seizure of American vessels As the British ministry was 
reluctant to dis( uss these vexed questions, little progress was 
made, and in May 1806 Jefferson ordered William Pinkney of 
Maryland to assist Monroe The British government appointed 
Lords Auckland and Holland as negotiators, and the result of 
the deliberations was the treaty of the 31st of December 1806, 
which contained no provision against impressments anti pro- 
vided no indemnitv for the seizure of goods and vessels In passing 
over these matters Monroe and Pinkney had disregarded their 
instructions, and Jefferson was so displeased with the treaty 
that he refused to present it to the senate for ratification, and 
returned it to England for revision Just as the negotiations 
were rc-opened, however, the questions were further ( omplicated 
and their settlement delayed by the attack of the British ship 
“ Leopard ” upon the American frigate ‘ C liesapeake ” Monroe 
returned to the United States in December 1807, and was elected 
to the Virginia House of Delegates in the spring of 1810 In 
the following winter he was again chosen governor, serving 
from January to November 1811, and resigning to become 
sec retary of state under Madison, a position which he held until 
the 3rd of March 1817 The diiection of foreign affairs in the 
troubled period immediately preceding and durinj^ the second 
war with Great Britain thus devolved upon him On the 
27th of September 1814, after the disaster of Bladensburg and 
the capture of Wasiiington by the British, he was appointed 
secretary of war to succeed General John Armstrong, and 
discharged the duties of this office, in addition to those of the 
state department, until March 1815 

In 18 1 6 Monroe was chosen president of the United States, 
’ e received 183 electoral votes, and Rufus King, his Federalist 
opponent, 34 In 1820 he was re-elected, receiving all the 
electoral votes but one, which William Piumer (1759-1850) of 
New Hampshire cast for John Quincy Adams, in order, it is 
slid, that no one might share with Washington the honour of 
a unanimous election The chief events of his admimstra 
tion, which has been called the era of good feeling,” 
were the Seminole War (1817-18), the acquisition of the 
Plondas from Spam (1819-21), the “Missouri Compromise” 
(1820), by which the mst conflict over slavery under the con- 
stitution was peacefully adjusted, the veto of the Cumberland 
Road Bill (1822) ^ on constitutional grounds, and — ^most 

' Ihc Cumberland (or National) Road from Cumberland, Mary 
land, to Wheeling, West Virginia, was protected m 180O, by an 
appropriation of 1819 was extended to the Ohio River by an act ot 
1825 (signed by Monroe on the last day of his term of office) war 
continued to Zanesville and by an act of 1829 was extended west 
ward from Zanesville The appropriation of 1806 for the construe 
tion of the road had brought into national politics the question of 
the authority of the Federal government to make " mternal improve- 
ments '* The bill vetoed by Monroe would in effect have given to 
the Federal government mrisdiction over the road, and in his 
elaborate memorandum (May 4, 1822) accompanying his veto 
message, Monroe discussed at length the constitutional questions 
mvulved, argued that the Federal government was empovvered 
by the Constitution to appropriate money for ' internal improve 
ments,"* and in concert witn the states through which a road was to 
pass might supervise the construction of such a road but might not 
exercise jurisdiction over it, and advocated the adoption of an 
amendment to the constitution giving larger power to the Federal 
government confined to great national works only, since if it were 
unlimited it would be liable to abuse, and might be productive of 
e^ il ** For the history of the Cumberland Road, see Archer B 
Hulbert, The Cumberland Road (Cleveland, Ohio, X904) 
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intimately connected with Monroe’s name — the enunciation m 
the presidential raessa^ of the 2nd of December 1823 of what 
has since been known as the Monroe Doctnne {q v ), which has 
profoundly influenced the foreign policy of the United States 
On the expiration of his second term he retired to his home at 
Oak Hill, Loudoun county, Virginia In 1826 he became a 
regent of the university of Virginia, and m 1829 was a member 
of the convention called to amend the state constitution 
Having neglected his private affairs and incurred large expendi- 
tures during his missions to Europe, he experienced considerable 
pecuniary embarrassment in his later years, and was compelled 
to ask Congress to reimburse him for his expenses m the public 
service Congress finally (in 1826) authorized the payment of 
$30,000 to him, and after his death appropriated a small amount 
for the purchase of his papers from his heirs He died in New 
York City on the 4th of July 1831, while visiting his daughter, 
Mrs Samuel L Gouverneur In 1858, the centenmal year of his 
birth, his remains were reinterred with impressive ceremonies 
at Richmond, Virginia Jefferson, Madison, John Quincy Adams, 
Calhoun, and Benton all speak loudly m Monroe’s praise , but he 
suffers by comparison with the greater statesmen of his time 
Possessing none of their brilliance, he had, nevertheless, to 
use the words of John Quincy Adams, “ a mind sound 
in Its ultimate judgments, and firm m its final conclusions ” 
Schouler points out that like Washington and J Lincoln he was 
“ conspicuous for pmtient considerateness to all sides ” 
Monroe was about six feet tall, but, being stoop-shouldered 
and rather ungainly seemed less, his eyes, a greyish blue, were 
deep-set and kindly, his face was delicate, naturally refined, 
and prematurely lined The best-known portrait, that by 
Vanderlyn, is in the New York City HalL Monroe was married 
in 1786 to Elizabeth Kortwnght (1768-1830) of New York, and 
at his death was survived by two daughters 

See The Wntings of James Monroe (7 vols , New York 1898-190^^) 
edited by S M Hamilton Daniel C Gilman, James Monroe (Boston 
1883), in the ‘ American Statesmen** series, J R Irelan, History 
of the Life Administration and Times of James Monroe, being vol v 
of his Repnhlic (Chicago 1887), John Quincy Adams The Live^ of 
James Madison and James Monroe {Bnfihio 1850), B W Bond jun 
Monroe’s Mission to France r7Q4-i7g6 (Baltimore 1907) , Henry 
Adams History of the United States (9 vols New York 1889-1891) 
containing a full but unsympathetic account of Monroe s career as a 
diplomatist , and lames Schouler, History of the United States vols 11 
and 111 (New York 1894) which estimates his public services highly 

MONROE9 a city of Louisiana, USA, the capital of Ouachita 
parish, in the northern part of the state, on the east bank of the 
Ouachita river, 72 m W of Vicksburg, Mississippi, and 96 m F 
of Shreveport, louisiana Pop (1890), 3256, (1900), 5428, of 
whom 2834 were negroes It is served by the Arkansas, 
Louisiana & Gulf, Little Rock & Monroe, the Vicksburg, 
Shreveport & Pacific (Queen & Crescent), and the St Louis, 
Iron Mountain & Southern railways, and by nver steamers 
plying between New Orleans and Camden, Arkansas Across 
the Ouachita is the town of West Monroe (pop 1900, 775) 
The improvement of the river, by the removal of snags and the 
construction of dams and locks in order to give it a navigable 
depth of 10 ft at Monroe and 64 ft beyond Camden, was nearly 
completed by the United States government m 1909 Monroe 
lies m a level valley, and has broad streets shaded by live oaks 
Among the public buildings are a handsome city -hall, a city 
market-house, a chanty hospital and a high school There 
are also a parish high school and St Hyacinth’s Academy 
(Roman Catholic) 'Hie leading industries are the manufacture 
of lumber and cotton products 

In 1785, during the Spanish occupation of Louisiana, Juan 
Filhiol, commandant of the district of Ouachita, founded a 
settlement on the site of the present Monroe, which was called 
Ouachita Post until 1790 and then Fort Mir6, m lionour of the 
governor-general In 1819 the place was renamed Monroe, m 
honour of President James Monroe, and in the following year 
the town was incorporated Monroe was chartered as a city 
m 1871, and received a new charter m 1902 

MONROE^ a city and the county-seat of Monroe county, 
Michigan, U.S , on the Raisin nver, 2 m from Lake Eric, 


near the south-eastern comer of the state. Pop. (1890), 5258, 
(1900), 5043, (1904, state census), 6128 It is served by the 
Michigan Central, the Lake Shore & Michigan Southern, the 
P^re Marquette, and the Detroit & Toledo Shore Lme railways, 
and by electric Imes to Detroit and Toledo Ihere is a 
statue here (dedicated m 1910) of General G W Custer Monroe 
has a German Altenheim and St Mary’s Academy and College 
for Girls The city has a large trade m farming produce and fish, 
and various manufactures The place was settled in 1783 by 
Prench Canadians and called Prenchtown In January 1813 
the inhabitants, fearing destruction from the British and then* 
Indian allies, pleaded to the Americans for protection, and 
about 660 men from the army of General James Wmchester 
(1752-1826), sent from the rapids of the Maumee nver, on the 
i8th of J anuary drove a small British force from the village Three 
days later General Winchester arrived with 300 more men, but 
at dawn on the 22nd Colonel Henry A Proctor (1787-1859) with 
a force of British and Indians surprised the Americans, defeated 
their rght wing, taptured General Winchester and obtained 
from him an order for the surrender of his entire force In 1815 
Monroe received its present name in honour of James Monroe 
In 1817 It was made the county-seat, and in 1827 it was incor- 
porated as a village It was cliartcred as a city in 1837 
(being rechartered in 1874), and as a city of the fourth class 
in 1895 

MONROE DOCTRINE That the United States should avoid 
entangling itself in the politics of Europe was a policy recom- 
mended by Washmgton 1 he counterpart of this, that Pvuropean 
powers should be pi evented from taking a controlling share in 
the politics of the American continent, grew gradually as the 
importance and influence of the United States mcreased I his 
American attitude towards the European powers became 
crystallized in what is known as the Monroe Doctrme, since 
It was first announced officially m a concrete form, though not 
originated, by President Monroe His declaration was the 
result of Amencan apprehension that the combination of 
European powers known as the Holy Alluince would interfere 
in South America to restore the Spamsh colonies, which had 
asserted their independence, to^he crown of Spam To meet and 
check this movement, in his message to Congress on the 2nd of 
December 1823, Monroe made the following pronouncement — 

In the wars of the European powers in matters relating to them 
selves we have never taken any part nor docs it comport with our 
policy so to do It IS only when our nghts are invaded or seriously 
menaced that we resent injuries or mikc preparations for our 
defence With the movements in this hemisphere we are of neces- 
ity more imniedi itely connected and by causes which must be 
obvious to all enlightened and impartial observers The political 
system of the allied pc^wers is essentially different in ^his respect 
from that of America We owe it therefore, to candour and 

to the amicable relations cxistmg between the United States and 
those powers to declare that we should consider any attempt on 
their part to extend their system to any portion of this hemisphere 
as dangerous to our peace and safety With the existing cofonies 
or dependencies of any European power we have not interfered and 
shall not interfere But with the governments who have declared 
their independence and maintained it and whose independence we 
have on great consfideration and on just principles acknowledged 
we could not view any interposition for the purpose of oppressing 
them or controlling in any other manner their destmy by any 
European power m any other light than as the manifestation of an 
unfnendly disposition towards the United States It is impos 

sible that the allied powers should extend their political system to 
any ^rtion of either continent without endangering our peace and 
happmess, nor can any one believe that our Southern brethren, if 
left to themselves, would adopt it of their own accord It is equally 
impossible, therefore that we should behold such interposition in 
any form with indifference 

Earlier m the same message, while discussing negotiations 
for the settlement of the respective claims of Russia, Great 
Britain, and the United States in the north-west, Monroe also 
said — 

In the discussion to which this interest has given rise and the 
arrangements by which they may ternunate, the occasion has been 
judged proper for asserting as a principle in which the rights and 
interests of the United ^ates are mvolved, that the American 
continents, by the free and independent condition which they have 
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ashumed and maintain are henceforth not to be considered as 
subjects tor future colonization by any European poweis 

With this message Great Britain was in hearty agreement 
Indeed it was Canning’s policy, summed up three years later 
by his famous reference to the necessity of calling the New 
World into existence to restore the balance of the Old 

This annouiu ement of policy, it will be noticed, involved, 
firstly, a declaration aimed at foreign intervention m the political 
affairs of independent American states, secondly, a warning 
against future European colonization on the American continents 
The first was avowedly based on the right of self-defence, it 
was a policy, not a law, it was not to constram the minor 
republics, but to protect them The second, as explained by 
John Quincy Adams, was intended to state the fact that the 
American continent was occupied by contiguous states, leaving 
no room for further colonuation and introduction of foreign 
sovereignty No legislative sanction was given to Monroe s 
statement of policy at the time, and in fact none was needed, 
fur the mere announcement served to prevent foreign action 
in South America It has never formed part of the body of 
International Law, being unilateral Nor has the United States 
bound Itself by compact with the other republics of the American 
continent to protect them from European aggression Jhus 
it hesitated to send delegates to the Panama Congress in 1826, 
and took no part m any congress with the Latin American 
states until 1889 

Nevertheless, on several occasions since its conception the 
Monroe Doctrine has been enforced Its spirit permeated the 
Clayton-Bulwer Treaty, in which Great Britain and the United 
States, in 1850, mutually renounced the right of colonizing, 
fortifying or occupying any portion of Central America It 
was enforced against Maximilian, who, by French intervention 
m Mexico, had been made emperor, and until the close of the 
American Civil War had perforce been left undisturbed Its 
applicability was urged when de Lesseps’s Panama Canal was 
thought possible of completion Both Cuba and the Hawaiian 
IsiancL at various periods have felt its influence, the general, 
though not consistent policy of the United States being, while 
disci uming the desire of annexation itself, to deny the right of 
any European power (except Spam in Cuba’s case, until 1898) 
to control them And it was applied to the claims of British 
Guiana to Venezuelan territory by President Cleveland’s message 
in 1895, which proposed a commission to settle the boundary 
and tlireatened war if its line were not accepted Ihis com- 
mission never reported, but the disputants finally agreed to 
arbitrate, and the British claim was in the main upheld 

Between 1823 and 1895 the development and enlargement 
of this policy on the part of the United States was very striking 
To prevent the overthrow of an independent republic is one 
thmg , to interfere m the settlement of a boundary dispute 
between two states, also on the ground of self-defence, is quite 
another Yet Cleveland’s doctrine met with general acceptance, 
and m fact it had been in a sense anticipated by President Grant, 
who, in urging the annexation of San Domingo upon the United 
Stales Senate in 1870, used this language — 

the Doctnne promulgated bv l^esident Monroe has been adhered 
to by all political parties and I now deem it proper to aSvSert the 
equally important pnne iple that hereafter no territory on this 
continent shall be regarded as subject of transfer to a European 
power 

Never having been formulated as law or in exact language, 
the Monroe Doctrine has meant different things to different 
persons at different times It has become deeply rooted in 
the American heart, and a permanent part of the foreign policy 
of the United States It tends to change into the principle that 
every portion of the American continent must be free from 
European control It is still coupled, however, with the converse 
principle that America takes no part in European pohtics, as 
the disclaimer of the American delegates to the first Peace 
Conference at the Hague proved 

See Tucker's Monroe Doctrine , Gilman's Life of Monroe , Wharton's 
IntemeUtonal Law Digest {title, “Monroe Doctrine"), Snow's 
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American Diplomacy, also an article by Sir Frederick Pollock m the 
Nineteenth Century and After (1(^02) (T b W ) 

MONROSE (1783-1843), French actor, uhose real name was 
Claude Louis S6raphm Banzain, was bom m Besan^on on the 
6th of December 1783, and was already playing children’s 
parts at the tune of the Revolution He was called to the 
Comedie Fran9aise in 1815, and was received societaire in 1817 
A small, active man, with mobile and expressive features and 
quick, nervous gestures, he was noted as the rascallv servant 
in such plays as Le Barbter de Seville and Les Fourberies ie 
Scapin Ills son, Louis Marti vl Barizain (1800-1883), also 
(ailed Monrose, was also an actor He succeeded Samson as 
professor at the Conservatoire in 1866 

MONS (blemish Bergen), a town of Belgium situated on a 
small river called the Trouillc m the province of Ilainaut of 
which It IS the capital Pop (1904), 27,072 Mons was 
the capit il of the ancient coimtdom of Hainaut, wefl 
known in English history from the marriage of Edward III 
with Its countess l^hilippa The town was founded by the 
countess Waudru m the 8th century, whereupon Charlemagne 
recognized it as the capital of Hamaut, and it has retained the 
position ever since Jt was only m the iilh century, however, 
that it became the fixed residence of the counts, who ha(l 
previously occupied the castle of H or nu, leaving Mons to the 
abbey and the church of St Waudru Rcgnier V moved to 
Mons at the beginning of that century, and his onlv child— a 
daughter — Richildc, married Baldwin VI of Flanders The 
junction of the two countdoms was only temporary, and they 
again sep.irated in the person of Richildc’s sons In this age 
Hainaut was known as “ the poor land of a proud people," and 
It was not until the beginning of the 14th century that Mons 
was converted into a trading town by the establishment of a 
cloth market At the same time the count transferred his 
principal fortress from Valenciennes to Mons When the 
Hainaut title became merged m the due hy of Burgundy, Mons 
was a place of considerable importance on account of its being 
a stronghold near the French frontier Its capture, defence 
and surrender by Louis of N iss 111 in i«;72 was one of the striking 
incidents of the religious troubles In the long wars of the 
17th and i8th centuries Mons underwent several sieges, but 
none of the same striking character as those of Namur Several 
times dismantled and refortified, Mons was finally converted 
into an open town in 1862 

The most remarkable building in the city is the cathedral of 
St Waudru, named aft^r the first countess, whic'h was begun 
m the middle of the i^th century, but not finished for more 
than a century and a half later It is \ fine specimen of later 
Gothic, and contains some good glass as well as a few pictures 
by Van Thudden The hotel de ville is about the same age as 
the cathedral, having been commenced in 1458 and finished in 
1606 The tower was added a century later There is also a 
fine belfry with a peal of bells Mons is now a flourishing town 
with a good trade m cloth, lace, sugar refinery, &c , but its chief 
importance is derived from its proximity to the Bormage (place 
of boring), district contaming mines of the finest coal m Belgium 
The military engineering college for the Belgian army is here, 
and not far from Mons are the battlefields of Malplaquet (1709) 
and J emappes ( 1 792) 

MONSIEUR (Fr , formed from mon, my, and sieur, lord), 
the general title of address in France used vocatively in speaking 
formally to any male person, like the English “ sir ’’ or prefixed 
to the name like the English “ Mr ’’ It is, however, in France 
also prefixed to nobiliary, official, and other titles, e g Monsieur 
le president, Monsieur le due d*k , &c It is abbreviated M , 
not Mons As a specific title " Monsieur " (toiU court) was 
used from the time of Louis XTV of the eldest brother of the 
king, as “ Monseigneur " was of the dauphin , as a general 
title of address it was given to the princely members of a royal 
house 

MONSIONOR (It monstgnore, my lord), a title of honour 
granted by the pope to bishops and to high dignitanes and 
officials of the papal household It is abbreviated Mgr 4 
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MONSON, SIR WILLIAM (c 156^1643), British admiral, was 
the third son of Sir John Monson of South Carlton m Lincoln- 
shire, where the family was of old standing He matriculated 
at Balliol College, Oxford, in 1581, but ran away to sea in 1585, 
bemg then according to his own account sixteen His first 
services were in a privateer in an action with a Spanish ship in 
the Bay of Biscay, of which he gives a somewhat Munchausen- 
likc account in his Naval Tracis In the Armada year he served 
as lieutenant of the “ Charles,” i small ship of the queen’s 
There being at that time no regular naval service, Monson is 
next found serving with the adventurous George Clifford, 3rd 
earl of Cumberland (1558-1605), whom he followed in his 
voyages of 1589, 1591 and 1593 During the second of these 
ventures Monson had the ill-luck to be taken prisoner by the 
Spaniards m a recaptured prize, and was for a time detained 
at Lisbon in captivity His cruises must have brought him 
some profit, for in 1595 he was able to marry, and he thought 
it worth while to take his M A degree The earl offended him 
by showing favour to another follower, and Monson turned 
elsewhere In the expedition to Cadiz in 1596, he commanded 
the “ Repulse ” ^50) From this time till the conclusion of 
the war with Spain he was in constant employment In 1602 
he commanded the last squadron fitted out in the reign of Queen 
Llizabeth In 1604 he was appointed admiral of the Narrow 
Seas, the equivalent of the Channel squadron of modern times 
In 1614 he was sent to the coasts of Scotland and Ireland to 
repress the pirates who then swarmed on the coast Monson 
claimed to have extirpated these pests, but it is certain that 
they were numerous a generation later After 1614 he saw no 
further active service till 1635, when he went to sea as vice- 
admiral of the fleet fitted out by King Charles 1 with the first 
ship-money He spent the last years of his life in writing his 
2 tacts, and died in February 1643 
His claim to be remembered is not based on his services as 
a naval officer, though they were undoubtedly honourable, but 
on his Tracis Ihese treatises consist in part of historical 
narrati /es, and in part of argumentative proposals for the reform 
of abuses, or the development of the naval resources of the 
country They form by far the best account by a contempoiary 
of the naval life and transactions of the reign of Queen Elizabeth 
and the beginning of the rtign of King James Monson takes 
care to do himself full justice, but he is not unfair to his (on- 
temporaiics His style is thoroughly modern, and has hardly 
a trace of the poetry of the Elizabethans He was the first 
naval offutr m the modern sense of the word, a gentleman 
by birth and education who was trained to the sea, and not 
simply a soldier put in to fight, with a sailing-master to handle 
the ship for him, or a tarpaulin who was a sailor only 
Monson’s elder brother. Sir Thomas Monson (1564-1641), 
was on^ of James I ’s favourites, and was made a baronet in 
t6ti He held a position of trust at the Tower of London, a 
( ircumstance whu h led to his arrest as one of the participators 
in the murder of Sir Thomas Overbury He was, however, soon 
released end he died in May 1641 His eldest son was Sir 
John Monson, Bart (1600-1683), a member of parliament under 
Charles 1 , and another son was Sir William Monson {c 1607- 
1678), who was created an Irish peer as Viscount Monson of 
Castlemame in 1628 Having been a member of the court 
which tried Charles I the viscount was deprived of his honours 
and was sentenced to imprisonment for life in 1661 Sir John 
Monson’s descendant, another Sir John Monson, bart (1693- 
1748), was created Baron Monson in 1728 His youngest son 
was George Monson (1730-1776), who served with the English 
troops in India from 1758 to 1763 I he baron’s eldest son 
was John, the 2nd baron (1727-1774), whose son William Monson 
(1760-1807) served m the Mahratta War under General Lake 
only son William John (1796-1862) became 6th 
flM|h>n Monson m succession to his cousin Fredenck John, the 
jjth baron, in October 1831 His son William John, the 7th 
baron (1829-1898), was ireated Viscount Oxenbridge in 1886 
When he died without sons m 1898 the viscounty became extinct, 
but the barony descended to his brother I^bonnaire John 


(1830-1900), whose son Augustus Debonnaire John (b 1868) 
became 9th Baron Monson in 1900 Another of Viscount 
Oxenbndge’s brothers was Sir Edmund John Monson, bart 
(b 1834), who, after filling many other diplomatic appomtments, 
was British ambassador in Pans from 1896 to 1904 

Ihe one authority for the life of Sir William Monson is his own 
Tracts but a very good iccount of him is included by Southey in his 
Lives of the AdmitalSy vol v The Tracts were first printed m the 
third volume of Churchill s Voyages but they liave been edited for 
the Navy Record Society by Mr Oppenheim 

MONSOON (Arabic, Maustm, season), the name given to 
seasonal winds due to differences of pressure between areas of 
land and sea, which are primarily caused by seasonal difference^ 
of temperature Monsoons may be regarded as the seasonal 
analogue of the diurnal land and sea breezes The term is, 
however, also applied to seasonal winds which change in direction 
on account of the migrations of wind-belts in the planetary 
c irculation During the season of rising temperature the surface 
of the land warms more quickly, and becomes hotter than that 
of the sea, and during the season of falling temperature the 
reverse is the case Barometric pressure tends to be higher 
over the colder region than over the warmer, and there is 
accordingly a tendency for air to flow, in the lower levels of 
the atmosphere, from the former towards the latter Ihus 
there is in general a movement from land to sea duiing the 
cold season, and from sea to land during the warm season 

Within a belt extending from 10 to 15 degrees on each side 
of the equator, seasonal changes of temperature are insufficient 
in range to permit of the occurrence of temperature differences 
adequate to the development of true monsoons In the highc r 
latitudes of the west wind-belt, and in the poLr zones, the 
generally low temperature does not favour the c^ccurrence of 
wide differences between land and sea Thus the conditions 
required for the occurrence of monsoonal winds are best satisfied 
in intermediate latitudes in the neighbourhood of the tropics 
But, as in the case of land and sea breezes, the strength ind 
extension of the monsoon produced by the action described 
depends to a large extent on the configuration of the land 
surface When the land area consists of a low plain, or of a 
plateau having a steep coastal strip of small width, the circula- 
tion upon It tends to be local, and to approximate to the typical 
“ continental ” climate of the temperate zones Where, on 
the other hand, the land slopes upwards gradually to a central 
massif or ridge the effect of the differences of temperature 
is, as it were, cumulative, and the monsoons may extend over 
large areas, affecting regions distant from those in which the 
causes producing them are directly operative, and the monsoon 
winds may develop great strength Ferrel {Popular Treatise 
on the Winds) has compared the conditions in the two cases 
to thc^se of a stove with a long horizontal flue and with a vertical 
or inclined flue of the same length 

It IS of course to be noted that the hot season monsoon is 
in general of greater strength than that of the cold season, 
because being usually a sea wind the air is fully charged with 
moisture, condensation takes place as ascensional movement 
sets in on reaching the land, and the latent heat set free 
strengthens the upward current 

The position, outline and relief of the continent of Asia 
favour the development of monsoons to a much greater extent 
than any other part of the world , so much so that the climate 
of the whole of the southern and eastern parts is entirely 
controlled by these winds, forming what is typically known as 
“ the monsoon region,” a region having distinctly characteristic 
products Monsoons form an important element in the climate 
of Australia, western and southern Africa, and the southern 
part of the United States of America, but with a few exceptions 
the monsoons of those regions are local in character, modifying 
the prevailing wiiTds of the planetary circulation (usually the 
trade winds) for a longer or shorter period every year 

MONSTER (Lat monstrum, from root of monere, to warn, t e 
something terrible or portentous) In zoology, monsters or 
monstrous births are the subject of Animal Teratology, a 
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department of morpholopncal <?cience treating of deviations from 
the normal development of the embryo The term “ embryo 
IS conventionally limited, in human anatomy, to the ovum in 
the first three months of its mtra-uterine existence, while it 
IS still developing or acquiring the rudiments of its form, the 
term foetus being applied to it in the subsequent months 
during which the organism grows on the lines of development 
already laid down It is mostly in the first or embryonic period 
that those deviations from the normal occur which present 
themselves as monstrosities at the time of birth, these early 
traces of deviation within the embryo may be slight, but they 
“ grow with its growth and strengthen with its strength, ’ until 
they amount to irreparable defec is or accretions, often incom- 
patil^le with extra-uterine life The name of “ teratolog}%” 
introduced by Itiiennc Geofiroy St Ililaire (1822), is derived 
from r€pa9, the equivalent of monstrum, teratology is a term 
new enough to have none but scientific associations, while the 
1 atm word has a long record of superstitions identified with 
It The myths of siren, satyr, Janus, cyclops and the like, 
with the corresponding figures m Northern mythology, find a 
remote anatomical basis in monstrosities which have, for the 
most part, no life except in the foetal state The mythology 
of giants and dwarfs is, of course, better founded The tcim 
monster was originally used in the same sense as portent Luther ^ 
speaks of the birth of a monstrous calf, evidently the subje( t 
of contemporary talk, pointing to some great impending 
change, and he expresses the hope that the catastrophe might 
be the Last Day itself The rise of more scientific views will 
be sketched in the course of the article 

Although monstrosities, both in the human species and in 
other animals, tend to repeat certain definite types of erroneous 
development, they do not fall readily into classes Ihe most 
usual grouping (originally suggested by G L L BufTon, 1800) 
is into monsira per exce^^um, monsira per defectum, and monstra 
per fabneam altenam It seems useful, however, to place the 
more simple cases of excess and of defect side by side, and it 
IS necessary, above all, to separate the double monsters from the 
single, the theory of the former being a distinct chapter in 
teratology 

I Monstrosities in a Single Body — The abnormality may 
extend to the body throughout, as in well-proportioned giants 
and dwarfs , or it may aff c c t a certain region or member, as — to 
take the simplest case — when there is a finger or toe too many 
or too few It is very common fc^r one malformation to be 
< orrelated with several othc rs, as in the extreme case of acardiac 
monsters, in which the non-development of the heart is associated 
with the non development of the head, and with other radical 
defects 

Giants are conventionally limited to persons over 7 ft in height 
The noimal proportions of the frame are adherecj to more or 
less closely, except in the skull, which is relatively small, but 
accurate measurements, even in the best-proportioned cases, 
prove, when reduced to a scale, that other parts besides the 
skull — ^notably the thigh-bone and the foot — may be undersized 
though overgrown In persons who are merely very tall the 
great stature depends often on the inordinate length of the 
lower limbs, but m persons over 7 ft the lower limbs aic not 
markedly disproportionate In many cases the muscles and 
viscera are not sufficient for the overgrown frame, and the 
individuals are usually, but not always, of feeble intelligence 
and languid disposition, and short-lived The brain-case especi- 
ally is undersized — the Irish giant in the museum of Trinity 
College, Dublin, is the single exception to this rule — but the 
bones of the face, and especially the lower jaw, are on a large 
scale Giants are never bom of gigantic parents, in fact, 
stenhty usually goes with this monstrosity Iheir size is some- 
times excessive at birth, but more often the indications of great 
stature do not appear till later, it may be as late as the ninth 
year, they attain their full height before the twenty-first year 
They have been more frequently male than female 

^ In a passage quoted by T I W Bischofl from the 19th \olume 
of Luther's works, Halle ed , p 2416 


Divarfs are conventionally limited to persons under \ ft 
They are more likely than giants to hwc the modulus of liie 
body perfect Where disproportion occurs m the true dwarf 
It takes the form of a laigc-sized head, broad shoulders and 
capacious chest, and undersized lower limbs Dwarfs with 
rickets are perhaps to be distinguished from true dwarfs, these 
are cases in which the spine is curved, and sometimes the bon'^s 
of the limbs bent and the pelvis deformed As in the case cf 
giants, dw^arfs arc seldom the progenv of dwarfs, who are, m 
fact, usually sterile , the unnatural smallness may be obvious at 
birth, but IS more likely to make itself manifest in the years of 
growth Dwarfs are much more easily brought up than giant" 
ind are stronger and longer-lived, they have usuall}/ also strong 
passions and acute intelligence The legends of the dwarfs 
and giants are on the whole well based cn fart (Set Dwarf 
and Giant ) 

Redundancy and Defect in Single Parts The simplest case 
of this redundancy is a sixth digit, well formed, ind provided 
with muscles (or tendons), nerves, and bloodvessels like the 
others, it is usually a repetition of the little finger or tnc, and 
It may be present on one 01 both hands, or on one or both feet, 
or in all four extremities, as in the gi int of Gath The want of 
one, two, or more digits on hand or foot, or on both, is another 
simple anomaly, and, like the redundancy, it is apt to repeat itself 
in the same family J F Meckel saw a girl who had an extra 
digit on each extremity, while a sister wanted four of the fingers 
of one hand Where the supernumerary digits arc more than 
one on each extremity, the wdiolc set are apt to be ludimcntary 
or stunted , they look as if two or more of the embryonic buds 
had been subject to cleavage down the middle anci to arrest 
of longitudinal growth There are several authentic instances of 
a whole lower limb appearing at birth as two wathcred halves, 
as if from embryonic cleavage Other redundancies of the 
skeleton are extra vertebrae (sometimes the coccygeal, giving 
the appearance of a rudimentary tail), or an extra rib A 
double row of teeth is occasion illy met with , the most interesting 
case cd tius anoin il\ is that in \ huh the rudiments of a double 
row exist from the first, but the phenomenon is sometimes 
produced by the n ilk teeth persisting along with the second 
set Among rcdiindanc les of the soft parts, by far the most 
fiequent relate to the mammary glands and especially to the 
nipples These organs are normally paired amongst mammals, 
and the glands of eac h pair are placed symmetrically on a 
curved line running from the axilla towards the pubes When 
many pairs occur, the glands of each pair diverge less from 
the median line than those of the immediately anterior pair, 
the abdominal glands lying dose together, those towards tbn 
axilla being farther apart When only a single pair is normally 
present, the pair is abdominal, pectoral or axillary , and whether 
the noimal be one pair or many pairs, additional glands are not 
infrequent, but occ upv the expected position on the mammary 
lines Accessorv glands or nipples in human beings, if anterior 
to the normal pair, lie farther from the median ventral line, 
and vice versa Among the sense-organs there is a remarkable 
inst. me recorded of doubling of the appendages of the left eye, 
but not of the eyeball itself, the left half of the frontal bone i-> 
double, making two eye-sockets on that side, and the extra 
orbit has an eyebrow and eyelid Ihe external car (pinna) 
has also been found double on one side and its orifice has 
frequently been found doubled in man and lowei animals, and 
the additional ears he in a definite relation to the branchial clefts 
of the embryo Doubling of any of the internal organs or parts 
of organs may occur and innumerable cases have been recorded 

Monirosihes from Defective Closure in the Middle Line — Under 
this head come some of the commonest congenital malformations, 
including slight dtficienc les such as harelip, and serious defects 
such as a gap in the crown of the head with absence of tlu 
brain The embryo is originally a circular flattened disk spread 
out on one pole of the yolk, and it is formed into a cylindrical 
body (with four appendages) by the free margins of the disk, 
or rather its ventral laminae, foldmg inwards to meet m the 
middle line and so close in the pelvic, abdominal, thoracic. 
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phar>n^al and oral cavities Meanwhile, and indeed rather 
earlier, two longitudinal parallel ridges on the top or ilong the 
back of the disk have grown up and united m the middle line to 
form the second barrel of the body — the neural canal — of small 
and uniform width m the lower three-fourths or spinal region, 
but exjxinding into a wide chamber for the brain This division 
into neural (dorsal) and haemal (ventral) canals underlies all 
vertebrate development Imperfect closure along either of 
those embryonic lines of junction may produce various degrees of 
monstrositv The simplest and commonest form, hardly to be 
reckoned in the present category, is harelip with or without cleft 
palate, which results from defective closure of the ventral 
laminae at their extreme upper end Another simple form, 
but of much more serious import, is a gap left m the neural 
canal at its lower end , usually the arches of the lumbar vertebrae 
are deficient, and the fluid that surrounds the spinal cord bulges 
out m Its membranes, producing a soft tumour under the skin 
at the lower part of the back This is the condition known 
as hydrorhachtSy depending on the osseous defect known as spina 
bifida More rarely the gap in the arches of the vertebrae is in 
the region of the neck If it extend all along the back, it will 
probably involve the skull also Deficiency of the crown of the 
head, and m the spine as well, may be not always traceable to 
want of formative power to close the canal m the middle line, 
an over-distended condition of the central canal of the cord and 
brim may prevent the closure of the bones, and ultimately lead 
to the disruption of the nervous organs themselves, and injuries 
to the mother, with inflammation set up m the foetus and its 
appendages, may be the more remote cause But it is by defect 
m the middle line that the mischief manifests itself, and it is in 
that anatomical category that the malformations are included 
The osseous deficiency at the crown of the head is usually 
accompanied by want of the scalp, as well as of the brain ind 
membranes I he bones of the fue may be well developed 
and the features regular, except that the eyeballs bulge forward 
under the closed licis, but there is an abrupt horizontal line above 
the orbits where the bones cease, the skin of the brow joining on 
to a spongy kind of tissue that occupies the sides and floor of 
the cranium Ihis is the commonest form of an anencephalous 
or brainless monster There are generally mere traces of the 
brain, although, in some rare and curious instances, the hemi- 
spheres are developed in an exposed position on the back of 
the neck The cranial nerves are usually perfect, with the 
exception sometimes of the optic (and retina) Vegetative 
existence is not impossible, and a brainless monster has been 
known to survive sixty-five days Ihe child is usually a very 
large one 

Closely allied, as we have seen, to the anencephalous condition 
IS the condition of congenital hydrocephalus The nervous 
system at its beginning is a neural canal, not only as regards 
Its bony covering, but in its interior, a wide space lined by ciliated 
epithelium and filled with fluid extends along the axis of the 
spinal cord, and expands into a series of chambers in the brain 
As development proceeds the walls thicken at the expense of 
the internal spaces, the original tubular or chambered plan of the 
central nervous system is departed from, and those organs assume 
the practu ally solid form m which we familiarly know them If, 
however, the spaces persist in their embryonic proportions 
notwithstanding the thickening of the nervous substance forming 
their walls, there results an enormous brain whu h is more than 
half occupied inside with fluid, contained in spaces that corre- 
spond on the whole to the ventricles of the brain as normally 
hounded A hydrocephalic foetus may survive its birth, and 
will be more apt to be affected m its nutrition than m its intelli- 
gence In many cases the hydrocephalic condition does not 
come on till after the child is horn 

Returning to the ventral middle line, there may be defects of 
closure below the lips and palate, as in the breast-bone (fissure 
of sternum), at the navel (the last point to close in any case), 
and along the middle line of the abdomen generally The 
commonest point for a gap m the middle line of the belly is at 
its lower part, an inch or two above the pubes At that point in 


the embryo there issues the allantois, a balloon-like expansion 
from the ventral cavity, which carries on its outer surface blood- 
vessels from the embryo to inter digitate with those of the mother 
on the uterine surface Having served its temporary purpose 
of carrying the bloodvessels across a space, the balloon-hke 
allantois collapses, and rolls up mto the rounded stem-like 
umbilical cord through most of its extent, but a portion of the 
sac within the body of the foetus is retained as the permanent 
urinary bladder That economical adaptation of a portion 
of a vesicular organ, originally formed for purposes of com- 
munication between the embryo and the mother, appears to 
entail sometimes a defect in the wall of the abdomen just above 
the pubes, and a defect in the anterior wall of the bladder itself 
This is the distressing congenital condition of fissure of the 
urinary bladder, m which its interior is exposed through an 
opening in the skin, the pubic bones are separated by an interval, 
and the reproductive organs are ill-formed, the urachus is 
wanting, and the umbilicus is always placed exactly at the upper 
end of the gap in the skin A monstrosity recalling the cloacal 
arrangement of the bird is met with as a more extreme defect 
in the same parts 

HermaphrodtHsm — Although thib anomalous condition does 
not fall under defective closure in the middle line, it may be 
said to be due to a similar failure of purpose, or to an uncertainty 
m the msu^i formatwns at a corresponding stage of development 
Strictly speaking, a hei maplirodite is a creature containing 
ovaries and testes — the essential organs of each sex Evidence 
accumulates, however, that at least in all the higher vertebrates, 
including mxn, the sex is predetermined in the fertilized ovum, 
and it is more than doubtful if true hei maphroditism occurs On 
the other hand, if there be no such double sex m the essential 
organs (as in ihe majority of so-called hermaphrodites) there is a 
great deal of doubling and ambiguity entailed in the secondary 
or external organs and parts of generation Those parts which 
are rudimentary or obsolete in the male but highly developed in 
the female, and those parts which are rudimentary m the female 
but highly developed in the male tend m the hermaphrodite 
to be developed equally, and all of them badly Amongst 
human beings the greatci number of so-called hermaphrodites 
are really females, in which there is an abnormal development 
of the clitoris, but it also happens that true males may be born 
with a small clitoris-like penis, with hypospadii — that is to say, 
with imperfect urethra, open on the ventral side, and with 
undescended testes failure of the development of the testes 
or ovary, or their removal in the adult condition induces an 
ambiguous c ondition of the body in which the secondary sexual 
characters approach those of the other sex Experimental 
removal of the ovaries or testes, followed by implantation 
of organs of the other sex, has produced an inversion of the 
seconciary sexual characters 

Cyclops, Siren, &c — Ihe same feebleness of the formative 
energy which gives rise to some at least of the cases of defec tive 
closure in the middle line, and to the cases of ambiguous sex, 
leads also to imperfect separation of symmetrical parts Ihe 
most remarkable case of the kind is the cyclops monster At 
a point corresponding to the root of the nose there is found a 
single orbital cavity, sometimes of small size and with no eyeball 
in it, at other times of the usual size of the orbit and con taming 
an eyeball more or less complete In still other cases, which 
indicate the nature of the anomaly, the orbital cavity extends 
for some distance on each side of the middle line, and contains 
two e}eballs lying close together The usual nose is wanting 
but above the single orbital cavity there is often a nasal process 
on the forehead, with which nasal bones may be articulated, and 
cartilages joined to the latter, these form the framework of a 
short fleshy protuberance like a small proboscis The lower 
jaw IS sometimes wanting in cyclopeans, the cheek-bones are 
apt to be small, and^the mouth a small round hole, or altogether 
absent, the rest of the body may be well developed The key to 
the Cyclopean condition is found m the state of the brain The 
olfactory nerves or lobes are frequently absent, the brain is 
very imperfectly divided into henuspheres, and appears as a 
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somewhat pear-shaped sac with thick walls, the longitudinal 
partition of dura mater (falx cerebn) being wanting, the surface 
almost unconvoluted, the corpus callosum deficient, the basal 
ganglia rudimentary or fused The optic chiasma and nerves 
are usually replaced by a single mesial nerve, but sometimes 
the chiasma and pair of nerves are present The origin of this 
monstrosity dates back to an early period of development, to 
the time when the future hemispheres were being formed as 
protrusions from the antenor cerebral vesicle or fore-bram, 
it may be conceived that, instead of two distinct buds from 
that vesicle, there was only a single outgrowth with imperfect 
traces of cleavage That initial defect would carry with it 
naturally the undivided state of the cerebrum, and with the 
latter there would be the absence of olfactory lobes and of a 
nose, and a single eyeball placed where the nose should have 
been A cyclops has been known to live for several days i he 
monstrosity is not uncommon among the domestic animals, and 
IS especially freijuent in the pig 
Another curious result of defective separation of symmetrical 
parts IS the siren form of foetus, m which the lower limbs ocair 
as a single tapering prolongation of the trunk like the hinder 
part of a dolphin, at the end of which a foot (or both feet) may 
or may not be visible The defects in the bones underlying 
this siren form are very various m some cases there is only 
one limb (thigh and leg-boms) m the middle Ime, in others all 
the bones of each limb are present in more or less rudimentary 
condition, hut adhering at prominent points of the adjacent 
surfaces The pelvis and pelvic viscera share m the abnormality 
A much more common and harmlc ss ( ase of unseparated sym- 
metrical parts IS where thi hand or f<)ot has two, three, or meire 
digits fused together Ihis syndaetylous anomaly runs in 
families 

Ltmhii Absent or Stunted — Allied to these fused or unseparated 
states of the extremities, or of parts of them, are the class of 
deformities m which whole limbs are absent, or represented 
only by stumps The trunk (and head) may be well formed, 
and the individual healthy, all four extremities may be reduced 
to short stumps either wanting hands and feet entirelv, or with 
the latter f iirly well developed , or the legs only may be rudi- 
mentary or wanting, or the arms only or one extremity only 
Although some of these cases doubtless depend upon aberrant 
or deficient formative power m the particular directions, there 
are others of them referable to the effects of mechanical pressure, 
and even to direct amputation of parts withm the uterus 
Acardtac and Acramal Monsters —It sometimes happens in 
a twin pregnancy that one of the embryos fails to develop a 
heart and a complete vascular system of its own, depending 
for its nourishment upon blood derived from the placenta of 
its well-formed twin by means of its umbilical vessels It grow s 
into a more or less shapeless mass, in which all traces of the 
human form may be lost Other viscera Desides the heart 
will be wanting, and no head distinguishable, the most likely 
parts to keep the line of development are the lumbar region 
(with the kidneys), the pelvis, and the lower hmbs The twin 
of this monster may be a healthy infant 

Reversed Position of live Viscera — This is a developmental 
error associated with the retention of the right aortic arch as 
m birds, insU ad of the left as is usual in mammals The position 
of all the unsymmetneal viscera is transposed, the spleen and 
cardiac end of the stomach going to the right side, the liver 
to the left, the caecum resting on the left iliac fossa, and the 
sigmoid flexure of the colon being attached to the nght This 
condition of situs inversus viscerum need cause no inconvenience, 
and it will probably remain undetected until the occasion should 
arise for a physical diagnosis or post-mortem inspection 
The causes of congenital anomalies are difficult to specify 
There is no doubt that, m some cases, they are present m the 
sperm or germ of the parent, the same anomalies recur in 
several children of a family, and it has been found pos- 
sible, through a variation of the circumstances, to trace the 
mfluence in some cases to the father alone, and m other 
cases to the mother alone The remarkable thing m this 


parental mfluence is that the malformation m the child may 
not have been manifested m the body of either parent, or 
in the grandparents More often the malformation is acquired 
by the embryo and foetus in the course of development and 
growth, either through the mother or m itself independently 
Maternal impressions during pregnancy have often been alleged 
as a cause, and this causation has been discussed at great len^h 
by the best authorities Ilie general opmion seems to be that it 
IS impossible to set aside the mfluence of subjective states of the 
mother altogether, but that there is no diret t connexion between 
the cause of the subjective state and the resulting anomaly 
ihe doctnne of maternal impressions has often been resorted 
to when any other explanation was either difficult or incon- 
venient, thus, Hippocrates is said to have saved the virtue 
of a woman who gave birth to a black child by pointing out 
that there was a picture ot a negro on the wall of her chamber 
Injuries to the mother during pregnancy have been unqm stion- 
ably the cause of certain malformatic^ns, especially of congenital 
hydrocephalus Ihe embryo itself and its membranes may 
become the subject of inflammations, atrophies, hypertrophies, 
and the like, this causation is doubtless accountable for a good 
many of them But a very large residue ot malformations must 
still be referred to variation in the embryomc cells and cell-groups 
The msu^ formativus of the fertilized ovum is always subject to 
morphological laws, but, just as in cxtra-utenne life, there may 
be deviations from the beaten track, and even a slight deviation 
at an early stage will carry with it far-rc aching consequences 
1 his is particularly noticeable m double monsters 

2 Double Monsters — Twins are the physiological analogy of 
double monsters, and some of the latter have come very near 
to be ng two separate individuals 1 he Siamese twins, who 
died m 1874 at the age of sixty, were joined only by a thick 
fleshy ligament from the lower end of the breast-bone (xiphoid 
cartilage), having the common navel on its lower border, the 
anatomical exammation showed, however, that a process of 
peritoneum extended through the ligament from one abdominal 
cavity to the other, and that the blood-vessels of the two livers 
were in free communication across the same bridge There 
are one or two rases on record in which such a ligament has 
been cut at birth, one, at least, of the twins surviving From 
the most intelligible form of double monstrosity, like the Siamese 
twins, there arc all grades of fantastic fusion of two individuals 
into one down to the truly marvellous condition of a small 
body or fragment parasitic upon a well-grown infant — the 
condition known as foetus in foetu These monstrosities are 
deviations, not from the usual land of twm gestation, but from 
a certain rarer physiological type of dual development In 
by far the majority of cases twins have separate uterine appen- 
dages, and have probably been developed from distinct ova, 
but in a small proportion of (recorded) cases there is evidence, 
m the placental and enclosing structures, that the twins had 
been developed from tw'o rudiments arising side by side on a 
single blastoderm It is to the latter physiological category 
that double monsters almost certainly belong, and there is some 
direct embryological evidence for this opimon Allen Thomson 
observed in the blastoderm of a hen’s egg at the sixteenth or 
eighteenth liour of incubation two primitive traces ” or rudi- 
ments of the backbone forming side by side, and m a goose’s 
egg incubated five days he found on one blastoderm two embryos, 
each with the rudiments of upper and lower extremities, crossing 
or cohering in the region of the future neck, and with only one 
heart between them A very large number of similar observa- 
tions have been published and appear to be found m all cases 
where a large material is available The developing ova of fish, 
available m large numbers in hatcheries, and the laboratory 
investigation of the chick and the frog have provided cases of 
almost every degree of blendmg The perfect physiological 
type appears to be two rudiments on one blastoderm, whose 
entirely separate development produces twins (under theiir rarer 
circumstances), whose nearly separate development produces 
such double monsters as the Siamese twins, and w^hose less 
separate development produces the vanous grotesque forms 
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of two individuals m one body There can be no question of 
a literal fusion of two embryos, either the individuality of each 
w\s at no time complete, or, if there were two distmct primitive 
traces, the um-axial type was approximately reverted to in the 
process of development, as in the formation of the abdominal 
and thoracic viscera, limbs, pelvis or head Double monsters 
are divided in the first instance into those in which the doubling 
IS symmetrical and equal on the two sides, and those m which 
a small or fragmentary foetus is attached to or enclosed in a 
foetus of average development — the latter class being the 
so-called cases of parasitism ” 

Symmetrical Double Monsters are subdivided according to 
the part or region of the body where the union or fusion exists 
— head, thorax, umbilicus or pelvis One of the simplest 
cases is a Janus head upon a single body, or there may be two 
pairs of arms with the two faces Again, there may be one 
head with two necks and two complete trunks and pairs of 
extremities Two distinct heads (with more or less of neck) 
may surmount a single trunk, broad at the shoulders but with 
only one pair of arms The fusion, again, may be from the 
middle of the thorax downwards, giving two heads and two pairs 
of shoulders and arms, but only one tnmk and one pair of legs 
In another variety, the body may be double down to the waist, 
but the pelvis and lower limbs single The degree of union 
in the region of the head, abdomen or pelvis may be so slight as 
to permit of two distim t organs or sets of organs in the respective 
cavities, or so great as to have the viscera in common, and 
there is hardly ever an intermediate condition between those 
extremes Thus, in the Janus head thcie may be two brains, 
or only one brain The Siamese twins are an instance of union 
at the umbilical region, with the viscera distinct m every respect 
except a slight vascul u anastomosis and a common process of 
peritoneum, but it is more usual for union in that region to be 
more extensive, and to entail a single set of abdominal and 
thoracic viscera The pelvis is one of the commonest regions 
for double monsters to be joined at, and, as in the head and 
abdomen, the junction may be slight or total The Hungarian 
sisters Helena and Judith (1701-1723) were joined at the 
sacrum, but had the pelvic cavity and pelvic organs separate, 
the same condition obtained in the South Carolina negresses 
Millie and Christina, known as the “ two-headed nightingale,” 
and in the Bohemian sisters Rosalie and Josepha More usually 
the union in the pelvic region is complete, and produces the 
most fantastic shapes of two trunks (each with head and arms) 
joining below at various angles, and with three or four lower 
limbs extending from the region of fusion, sometimes in a 
lateral direction, sometimes downwards A very curious kind 
of double monster is produced by two otherwise distinct foetuses 
joining at the crown of the head and keeping the axis of their 
bodies in a line It is only in rare instances that double 
monsters survive their birth, and the preserved specimens of 
them are mostly of foetal size 

Unequal Double Monsters ^ Foetus in Foetu — There are some 
well-authenticated instances of this most curious of all anomalies 
The most celebrated of these parasite-bearing monsters was a 
Genoese, Lazarus Johannes Baptista Colloredo, bom in 1716, 
who was figured as a child by Licetus, and again by Barthohnus 
at the age of twenty-eight as a young man of average stature 
The parasite adhered to the lower end of his breast-bone, and 
was a tolerably well-formed child, wanting only one leg, it 
breathed, slept at intervals, and moved its body, but it had no 
separate nutntiVe functions The parasite is more apt to be 
a miniature acardiac and acephalous fragment, as in the case 
of the one borne in front of the abdomen of a Chinaman figured 
by I Geofiroy St Hilaire Sometimes the parasite is contained 
in a pouch under the skin of the abdominal wall, and m another 
class (of which there is a specimen in the Huntenan Museum) 
it has actually been included, by the closure of the ventral 
laminae, within the abdomm^ cavity of the foetus — a true 
foetus tn foetu Shapeless parasitic fragments containing masses 
of bone, cartilage and other tissue are found also in the space 
behind the breast-bone (mediastinal teratoma), or growing from 


the base of the skull and protruding through the mouth (*‘ epi- 
gnathous teratoma,” appearing to be seated cn the jaw), and, 
most frequently of all, attached to the sacrum Ihcse last pas 
by a most interesting transition into common forms of congenital 
sacral tumours (which may be of enormous size), ccnsisting 
mainly of one kind of tissue having its physiological type in the 
curious gland-like body (cociygcal gland) in which the middle 
sacral artery comes to an end The c ( ngcnital sacral tumoui s 
have a tendency to become cystic, and they are probably 
related to the more perfect congenital cysts of the neck region, 
where there is another minute gland-like body of the same 
nature as the coccygeal at the point of bifurcation of the common 
carotid artery Other tumours of the body, especially certain 
of the sarcomatous class, may be regarded from the point of 
view of monstra per excessum, but such cases suggest not so 
much a question of aberrant development withm the blastoderm 
as of the indwelling spontaneity of a single post-embryonic 
tissue (See Tumour and Pathology ) 

Monstrosities m man and animals have attracted attention 
since the earliest times, and amongst pi imitive and imc ivilizcd 
peoples have been regarded as of supernatural origin Aristotle 
himself appears to have been the first to examine them as a 
naturalist, and to explain that although they were outside 
the usual course of nature they were in the strictest sense of 
natural origin Pliny described many well-known forms, but 
did not distinguish between legendary and actual monstrosities 
In the middle ages they were treated in the fullest spirit of 
superstition, and many relies from such a point of view still 
survive The human monstrosities were legarded as having 
been engendered m women by the devil who had commerce 
with them either in his own form or in the guise of some animal 
Ihe belief still to be found amongst uneducated persons that 
unnatural union between women and male animals, or between 
men and female animals, may be fertile and produce monsters, 
is an attenuated form of the satanic legend The scientific 
appreciation of monsters has grown with the study of embryology 
William Harvey in Exercitationes de ^eneratione animaltufn{i(>si) 
first referred monstrosities to their proper place as abnormalities 
in embryonic reproduction Ihc doctrine of pre-formation 
(see Heredity) obsessed biological science until 1759 when 
C F Wolff overthrew it, and Harvey’s advance was not pursued, 
except that a number of anatomists published careful studies 
and descriptions of monsters or monstrous organs I hose who 
believed that the normal process of development was an unrolling 
and expansion of a pre-formed miniature of the adult had to 
apply a similar theory to monsters, and Sylvain Regis, a con- 
temporary of Malbranche, obtained acceptance of his view that 
monstrous germs as well as normal germs had been created at 
the beginning of the world A discussion almost as memorable 
as that between E G St Hilaire and Cuvier on specific types 
was pursued in the French Academy from 1724 to 1743, J B 
Winslow, who supported the current pre-formationist view, 
having the better of the argument with Louis L^mery, who was 
almost alone in a rational interpretation of monstrosities From 
the time of Wolff it was accepted that normal and abnormal em- 
bryos alike developed by processes of epigenetic change Wollf 
himself, however, and even J F Meckel at the beginning of 
the 19th century, did not recognize the influence of physiological 
causes in the production of abnormalities, they believed the 
latter to proceed certainly in an orderly and natural way, but 
from abnormal ova E G St Hilaire was the first to attempt 
experimental teratology and to lay down that many mon- 
strosities were the result of influences causing deviations from 
the normal course of embryonic development I G St Hilaire, 
the son of E G St Hilaire, earned the experimental method 
little farther, but published an elaborate descriptive treatise cn 
anomalies (Pans, 1832-1837) which remains one of the most 
valuable records of the subject A similar treatise with an 
incomparable atlas of illustrations was issued by W Vrolik, the 
great Dutch anatomist, between 1840 and 1849, whilst A Forster 
issued in 1861 a valuable textbook with a very large number 
of illustrations chiefly from preparations in the museum at 
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Wurzburg The great museums devoted much attention to 
the collection and display of malformations, and no account of 
the subject can be adequate which does not include reference 
to the magnificent senes in the Museum of the Royal College of 
burgeons of England, with the descnptive catalogues of the 
animal malformations written by B T Lowne (1893) and of the 
vegetable malformations by M T Masters (1893) 

The work hitherto referred to, as well as a vast bulk of 
scattered contributions to teratology throughout the 19th 
century, was chiefly descriptive, anatomical and embryological 
teratology, and carried the experimental side little beyond where 
It had been left by the St Hilaires In 1891 Camille Dareste 
published his Recherches sur la producitofi arhfiaelle des mon- 
striiositeSf ou essais de teratogeme expenmentale , his experiments, 
chiefly on the developing egg of the fowl, not only showed the 
probable cause of many of the most common abnormahties, 
but practically created a new branch of science, experimental 
embiyology Teratology has ^ince become a side issue of the 
general study of the inter-relations between the mherited 
tendencies of the developing organism and the play of the 
circumambient media, and must be studied in relation to the 
work of O Hertwig, W Roux, H Driesch, 0 Butschli, J Loeb 
and their school J Bland Sutton’s popular Evolution and 
Disease (1890) puts in a cogent way the relation between com- 
parative anatomy and common abnormalities, whilst W Bateson 
in his Materials for the Stiuiy of Variation (1894) describes the 
acquisition of new symmetries by abnormal organs, and discusses 
the possible relation between abnormalities and the origin of 
species 

E Schwalbe's Movphologxe der Missbtldungen (1906-1909) is a very 
complete study of the most modern developments of teratology and 
contains a careful and elaborate list of authorities from the earliest 
tunes (C C , P C M ) 

MONSTRANCE (through the French from Lat monstraro, 
to show), a vessel used in the Roman ( hurch for the exhibition 
of the Host at Benediction (<7 v ) and also when carried in 
processions Another name for the vessel is ostensorium, from 
ostendercy to exhibit, show, whence the usual French name 
ostcnsoir The monstrance was formerly used of a reliqimy, 
exposing the sacred object to view The earlier monstrances 
followed the usual shape of these reliqu tries, viz a cylindrical 
crystal case mounted in metal frames, elaborately ornamented 
and jewelled Such olten took the form of a turret There 
lb a 15th-century Italian example in South Kensington Museum 
of a pilastercd turret containing an oblong crystal case, the 
whole resting on a stemmed base, and surmounted with a cupola 
In the 1 6th century the present shape was adopted, viz a 
crystal or glass circular disk, more suited to the shape of the 
sacred wafer, this is mounted in a frame of golden rays, and 
the whole is supported by a stem and bases The exhibition 
of the Host dates from the institution of the Festival of Corpus 
Chribti (qv) by Urban IV in 1264 | 

MONSTRELET, ENGUERRAND DE {c 1400-1453), trench ! 
chrcmicler, belonged to a noble family of Picardy In 1436 
and later he held the office of lieutenant of the gavemer (1 e 
receiver of the gave, a kind of church rate) at Cambiai, and he 
seems to have made this city hib usual place of residence Hef 
was for some time bailiff of the cathedral chapter and then 
provost of Cambrai He was married and left some children 
when he died on the 20th of July 1453 Little else is known 
about Monstrelet except that he was present, not at the capture 
of Joan of Arc, but at her subsequent interview with Philip the 
Good, duke of Burgundy Continuing the work of Froissart, 
Monstrelet wrote a Chronique, which extends to two books and 
covers the period between 1400 and 1444, when, according to 
another chronicler, Matthieu d’Escouchy, he ceased to write 
But following a custom which was by no means uncommon in the 
middle ages, a clumsy sequel, extending to 1516, was formed 
out of various chronicles and tacked on to his work Monstrelet’s 
own wntmgs, dealing with the latter part of the Hundred Years’ 
War, are valuable because they contain a large number of 
documents which are certainly, and reported speeches which 
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' are probably, authentic The author, however, shows little 
power of narration, his work, although clear, is dull, and is 
strongly tinged with the pedantry of its century, the most 
: pedantic in French history His somewhat ostentatious asser- 
I tions of impartiality do not doak a marked preference for the 
! Burgundians in their struggle with France 

Among many editions of the Chromque may be mentioned the 
one edited for the Soci^td de Vhtstoire de Prance by M Douet d'Arcq 
(Pam, 1857-1862) whiUi however, ib not very good See A Mohnicr* 
Les Sources de Vhistoire de France, tomes iv and v (Pans, i9<')4) 

MONTAGNAIS (Fr mountaineers), the collective French 
name (i) for a group of North American Indian tribes of Quebec 
province, (2) for four tribes of the northern division of the 
Athapascan stock of North -American Indians in the mterior 
of British North America 

MONTAGU {Family) Dru of Montaigu or Montagud, the 
ancestor of the Montagus, earls of Salisbury, came to England 
with Robert, count of Mortam, half-brother of William the 
Conqueror He is found in Domesday among the chief tenants 
of the count m Somerset, where Dru held the manor of Shepton, 
afterwards called Shepton Montagu Upon the hill of Lutgares- 
burg, m Bishopston, Robert built the castle which he called 
Montaigu — but there is no reason for beheving tliat Dru’s surname 
was derived from the castle, he being probably a Norman born — 
from Montaigu or Montaigu-les-bois, both in the neighbourhood 
of Mortam The Domesday holding of Dru is represented in the 
return of 1 166 by the ten knights’ fee upon which his descendant, 
another Dru, is assessed W illiam Montagu of Shepton is among 
the knights summoned by Henry III to the Gascon War and to 
the Welsh border in 1257 His son Simon, the first of the family 
to make a figure m history, followed Edward I in 1277 against 
Llywelyn ap Gruffydd, being then, as it would appear, a mmor, 
and he served again in 1282, when Llywelyn’s power was broken 
for the last time By a charter dated in 1290 his Somersetshire 
manors and the manor of Aston C Iinton were confirmed to him 
by a grant from the Crown In 1296 a ship under his command 
broke the blockade of Bordeaux In 1298 he was summoned 
as a baron, and in 1301, as Simon lord of Montagu, he sealed the 
famous letter of the barons to the pope with Ins seal of the arms 
of Montagu, the counterseal showing a griffon One of the 
earliest examples of quartei cd arms seen m England was afforded 
when Simon’s banner displayed at Falkirk in 1298 quartered 
this griffon, gold on a blue field, with the Montagu’s indented 
fesse of three fusils He died in 1317 and was succeeded by his 
son William (d 1319), a favourite of Edward II , whose household 
steward he became, and seneschal of Aquitaine and Gascony 
Ills eldest son, another William, ( ame of age in 1322, and in 13^0 
led the young king’s partisans by the secret way mto Nottingham 
Castle, and earned off the earl of March The day before 
Mortimer had denounced Montagu as a traitor, but Montagu 
struck at once and his sue cess was rewarded by grants from the 
forfeited lands of March In 1337 he was created earl of Salis- 
bury, and on the death of Thomas of Brotherton in 1338 he was 
made marshal of England His king employed him in missions 
to France, Scotland, Germany and Castiie, but war was, as with 
most of the men of his house, the chief business of his short life 
At some time between 1340 and 1342 he led an expedition of 
lus own against the Isle of Man, winning from the Scots the little 
kingdom^ to which he had inherited a claim His grandfather 
Simon 1$ said to have married a certain Auffray or ** Aufrica,” 
sometimes described as daughter of Fergus and sister of 
Orray, king of Man,” and sometimes as the grand-daughter and 
heir of John de Courcy, the conqueror of Ulster, whose wife 
“ Affreca ” was sister of King Olaf II | ohn de Courcy, however, 
died childless, and in 1287 Simon names his wife as Ha wise 
The second Aufrica or Affreca claimed the island as heir of 
Magnus II (d 1265), ^ letter of Edward I in 1293 citmg John 
of Scotland to answer her appeal to king John’s suzeram By her 
charter of 1306 the same Aufreca, styling herself ** Aufreca of 
Counnoght, heir of the land of Man,” granted the island to Simon, 
and this grant, rather than the marriage universally asserted by 
Simon’s biographers, was probably the origin of the Montagu 
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claim The first earl died in 1344 and was buried in the White- 
friars Church in London His wife, Katherine, daughter of 
William de Graunson, and co-heu*, in her issue, of her brothers, 
IS connected by a legend of no value with the foundation of 
the Order of the Garter Between William, his son and heir, the 
second earl (1328-1397) and Joan of Kent, daughter of Edmund 
of Woodstock, there was a contract of marriage which was made 
null by the pope’s bull in 1349 William was one of the knights- 
founders of the Order of the Garter, fought at Crecy, and com- 
manded the rearward battle at Poitiers According to Froissart 
he attended the young Richard in Smithfield when the king faced 
the mob after the death of Wat Tyler His only son was killed 
in 1383 at a tournament, and in 1393 the earl sold the lordship 
and crown of Man to William Scrope of Bolton He was suc- 
ceeded by his nephew John, the third earl {c 1350-1400), son 
of Sir John Montagu by Margaret, the heir of the barons of 
Monthermer The new earl was notorious as a Lollard, and was 
accused, after Henry IV ’s accession, of a share in Gloucester’s 
death, from which he was to have cleared himself in combat with 
the lord Morley But he joined Kent, Huntingdon and Rutland 
in their plot against Henry, and was beheadeci with the earl of 
Kent by the Cirencester mob By his wife Maude, daughter of 
Sir Adam l^rancis, he had Thomas (1388-1428), who was sum- 
moned as an earl in 1409, his father’s dignities being restored to 
him in 1421, by which time his services at Harfleur and Agin- 
court had earned him French lordships, the lieutenant-general- 
ship of Normandy and the earldom of Perche The last of a 
race of warriors, he ended his service at the famous siege of 
Orleans, a cannon-ball dashing into his face the stone and iron- 
work of the window from which he was gazing at the city By 
his second wife, the daughter of Thomas Chaucer the Speaker, 
he had no issue By his first wife, Fleanor, daughter of Ihomas 
Holand, earl of Kent, he had an only daughter Alice, wife of 
Richard Neville, a younger son of the first carl of Westmorland, 
who claimed and was allowed the earldom of Salisbury in right 
of his marriage The famous “ Richard Make-a-King,” earl of 
Warwick and Salisbury, was the grandson of the last of the 
Montagu earls 

Sir Edward Montagu of Boughton, a c hief justice of the king’s 
bench who died in 1557, was ancestor of three lines of peers, the 
dukes of Montagu, the dukes of Mane hester, and the earls of 
Sandwich These Montagus of Boughton claimed, by a false 
pedigree, descent from the third earl of Salisbury It is possible 
that there may have been some kinship between the two families, 
but none, apparently, that could justify the persistent quartering 
by these later Montagus of the arms of Monthermer 

AuTiiOKiiiES — Collinson s Somerset ^ Ct E C 's Complete Pecratte^ 
Victoria County History Somerset (] H Hound's introduction to 
Domcsrl ly) , Hymer's Poedera IHlgrave's Parliamentary Writs ^ 
Rolls of Parliament , Hamsiv Lancaster and York, Gesta Henrtci I 
(English Hist Soc), Chronicles of VValsingham, Kni^^hton C ij) 
gra\e Waviin Frousart Monstrekt Jntiucsts Post Mortem 

Close Patent Charter and Fine Rolls, Dugdale s Monasticon Tkibli 
cations of ‘^omerset Record Society, ( haiters in British Museuin 
and Public Record Office (O Ha ) 

MONTAGU, ELIZABETH ROBINSON (1720-1800), English 
leader of sodety, was born at York on the 2nd of October 1720 
In 1742 she married Charles Montagu, ( ousin of Edward Wortley 
Montagu end son of the earl of Sandwuh — a wealthy man, 
considerably her senior Thanks to her, his Mayfair'^house 
became the social centre of intellectual society in London, and 
her breakfast parties and evening conversaziones gamed for her 
from her admirers the title of “ The Madame du Deffand of the 
English capital ” In other quarters the term blue-stocking ” 
was applied to her guests From her husband, who died in 1775, 
she inherited i considerable fortune and large estates, in the 
management of which she showed much ability In 1781 she 
built Sandleford Priory, near Newbury, and Montagu House, 
now 22 Portman Square, London, the latter from designs by 
James Stuart With the colliers in the north she was extremely 
popular, and every May-day she entertained the London chimnc} - 
sweeps She died on the 25th of August 1800 I here is an 
admirable portrait of her by Reynolds 
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See Elizabeth Montagu, the Queen of the Blue Stockings Her Corre- 
spondence from jjso to lydi edited by E J Chmenson (2 vols , 1906) , 
and R Huchon, Mrs Montagu and ktr Pnends, jy 20-1800 (Eng 
trans 1907) 

MONTAGU, LADY MARY WORTLEY (1689-1762), English 
letter-writer, eldest daughter of Evelyn Pierrepont, afterwards 
duke of Kingston, was baptized at Covent Garden on the 26th 
of May 1689 Her mother, who died while her daughter was 
still a child, was a daughter of William Feilding, earl of Denbigh 
Her father was proud of her beauty and wit, and when she was 
eight years old she is said to have been the toast of the Kit-Kat 
Club He took small pains with the education of his children, 
but Lady Mary was encouraged in her self-imposed studies by 
her unck, William Feilding, and by Bishop Burnet She formed 
a close friendship with Mary Astell, who was a champion of 
woman’s rights, and with Anne Wortley Montagu, grand- 
daughter of the first earl of Sandwic h With this lady she carried 
on an animated correspondence The letters on Anne’s side, 
however, were often copied from drafts written by her brother, 
Edward Wortley Montagu, and after Anne’s death in 1709 the 
correspondence between him and Lady Mary was prosecuted 
without an intermediary Lady Mary’s father, now marquess 
of Dorchester, declined, however, to accept Montagu as a son- 
in-law because he refused to entail his estate on a possible heir 
Negotiations were broken off, and when ibc marquess insisted on 
another marriage foi hisdaughter thepaii elc)ped(^i7i2) Iheearly 
years of Lady Mary Wortley Montagu’s marriecl life were spent 
in rigid economy and retirement in the country Her husband 
was M P for Westminster in 1715, and shortly afterwards was 
made a commissioner of the treasury When Lady Mary joined 
him in London her wit and beauty soon made her a prominent 
figure at court Early in 1716 Montagu was appointed am- 
bassador at Const intmoplc Lady Mary accompanied him to 
Vienna, and them c to Adnanople and Constantinople He was 
recallecl in 1717, but they remained at Constantinople until 1718 
The story 01 this voyage and of her observations of Eastern life 
IS told in a series of lively letters full of graphic description 
From Turkey she brought hack the practice of inoculation foi 
small-pox She had her own children inoculated, and encoun- 
tered a vast amount of piejudire m bringing the matter forward 
Before starling for the East she had made the icquaintance of 
Alexander Pope, and during her absence he addresseci to her a 
senes of extravagant letters, which appear to have been chiefly 
exercises in the art of writing gallant epistles Very few letters 
passed after Lady Mary’s return, and various reasons have been 
suggested for the subsequent estrangement and violent quarrel 
Mr Moy 1 homas suggests that the cause is to be found in the last 
of the Letters during the Embassy to Constantinople ” It is 
addressed to Pope and purports to be dated from Dover, the 1st 
of November 1718 It contains a parody on Pope s “ Epitaph 
on the Lovci s struc k by 1 ightmng ” The MS collec tion of these 
letters was pisscd round a considerable circle, and Pope may 
well have been offended at the circulation of this jnece of satire 
Jealousy of her friendship with Lord Hervey has also been 
alleged, but Lady Louisa Stuart says Pope had made Lady Mary 
a declaiation of love, which she had received with an outburst 
of laughter In any case Lady Mary always professed complete 
innocence of all cause of offence in public She is alluded to in 
the Dunn ad m a passage to which Pope affixed one of his insult- 
ing notes A Pop upon Pope w^as generally supposed to be 
from her pen, and Pope thought she was part author of One 
Epistle to Mr A Pope (1730) Pope attacked her again and 
again, but with especial virulence in a gross couplet in the “ Imi- 
tation of the First Satire of the Second Book of Horace,” as 
Sappho She asked a third person to remonstrate, and received 
the obvious answer that Pope could not have foreseen that she 
or any one else would apply so base an insult to herself Verses 
addressed to an ImtldXor of Horace by a Lady (1733), a scurrilous 
reply to these attacks, is generally attributed to the joint efforts 
of Lady Mary and her sworn ally, Lord Hervey She had a 
romantic correspondence with a Frenchman named R^mond, 
who addressed to her a series of excessively gallant letters before 
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ever seeing her She invested money for him in South Sea 
stock at his desire, and as was expressly stated, at his own risk 
The value fell to half the price, and he tried to extort the original 
sum as a debt by a threat of exposing the correspondence to her 
husband She seems to have been really alarmed, not at the 
imputation of gallantry, but lest her husband should discover 
the extent of her own speculations This disposes of the second 
half of Pope’s line “ Who starves a sister, or forswears a debt 
{Epilogue to the Sattrei, i 1 13), and the first charge is quite devoid 
of foundation She did in fact try to rescue her favourite sister, 
the countess of Mar, who was mentally deranged, from the 
custody of her brother-in-law, Lord Grange, who had treated 
his own wife with notorious cruelty, and the slander originated 
with him 

In 1739 she went abroad, and although she continued to write 
to her husband m terms of affection and respect they never 
met again At Florence in 1740 she visited Horace Walpole, 
who cherished a great spite against her, and exaggerated her 
eccentricities into a revolting slovenliness (see Letters, cd 
Cunningham, 1 59) She lived at Avignon, at Brescia, and at 
Lovere, on the Lago dTseo She was disfigured by a painful 
skin disease, and her sufferings were so acute that she hints at 
the possibility of madness She was struck with a terrible “ fit 
of sickness ” while visiting the countess falazzo and her son, 
and perhaps her mental condition made restraint necessary 
As I ady Mary was then in her sixty-third year, the scandalous 
interpretation put on the matter by Horace Walpole may safely 
be discarded Her husband spent his last years in hoarding 
money, and at his death in 1761 is said to have been a million- 
aire Ills extreme parcimonv is satirized in Pope’s Imitations of 
Horace (2nd satire of the 2nd book) in the portrait of Avidieu and 
his wife Her daughter Mary, countess of Bute, whose husband 
was now prime minister, begged her to return to England She 
came to London, and died in the year of her return, on the 21st 
of August 1762 

Her son, Edward Wortlfy Montagu (1713-1776), author 
and travtller, inherited something of his mother’s gift and more 
than her eccentricity He twice ran aw^ay from Winchester 
School, and the second time made his way as far as Oporto 
He was then sent to travel with a tutor m the West Indies, 
and afterwards with a keeper to Holland He made, however, 
a serious study of Arabic at Leiden (1741), and returned twenty 
\ears later to prosecute his studies His father made him a 
meagre allowance, and he wis heavily encumbered with debt 
He was M P for Huntingdon m 1747, and was one of the secre- 
taries at the conference of Aix-la-Chapelle In 1751 he was 
involved m a disreputable gaming quarrel m Pans, and was 
imprisoned for eleven days m the Chatelct He continued to 
sit in parliament, and wrote Reflections on the Rt^e and hall of 
the Antient Republics (^759) father left him an 

annuity of £1000, the bulk of the property going to Lady Bute 
He set out for extended travel m the East, and George 
Romney describes him as living m the Turkish manner at 
Venice He had great gifts as a linguist, and was an excellent 

talker His family thought him mad, and his mother left I 
him a guinea, but her annuity devolved on him at her death 
He died at Padua on the 29th of April 1776 

Lady Mary s Town Eclogues were published in a pirated 
edition as Court Poems in 1716 Of her famous Letters from the 
East she made a copy shortly after her return to England She gave 
the MS to Benjamin Sowden a clergyman of Rotterdam in 1761 
After Lady Mary s death this was recovered by the earl of Bute 
but meanwhile an unauthenticated edition supposed to have been 
prepared by John Cleland appeared (1763) and an additional 
volume probably spurious was printed m 1767 The rest of the 
correspondence printed by Lord Wharncliffe in the eciition of her 
letters is edited from originals in the Wortley collection This 
edition (1837) contained “ Introductory Anecdotes " by Lady Bute's 
daughter. Lady Louisa Stuart A more critical edition of the text 
with the * Anecdotes " and a ' Memoir " by W Moy Thomas 
appeared in 1861 A selection of the letters arranged to give a 
continuous account of her life by Mr A R R^es was published in 
1892 , and another by R Bnmley Johnson in “ Everyman's Library " 
in 1906 See also George Paston, Lady Mary Wortlev Montagu and \ 
her Times (1907), which contains some hitherto unpublished letters 


Lady Mary s journal was preserved by her daughter, Lady Bute 
till shortly before her death when she burnt it on the ground that it 
contained much scandal and satire founded probably on insufficient 
evidence about many distinguished persons There is a full and 
amusing account of Edward Wortley Montagu in Nichols’s Anecdotes 
of Literature iv 025 ()5() 

MONTAGU, RALPH, ist Duke of {c 1638 1709), English 
diplomatist, was tht second son of Edward, 2nd Baron Montagu 
of Boughton (1616-1684), whose peerage was one of several 
granted in the 17th century to different members of the Montagu 
family {qv) Sir Edward Montagu, chief justice of the kmjs 
bench in the time of Henry VIII , was grandfather of the first 
earl of Manchester (see Mancha sifr, Earis and Dukes of), 
and of Edward, ist Baron Montagu of Boughton (1^62-1644), 
who was imprisoned m the Tower by the parliament on account 
of his loyalty to Charles I The eldest son of the latter, Edward, 
who succeeded him as 2nd baron, took the side of the parlia- 
ment in the Civil War, and was one of the lords who conducted 
the king from Newark to Holmby House after his nirrcnder 
by the Slots in January 1647 He had two sons, of whom 
Ralph was the younger The eldest son, Edward, was master of 
the horse to Queen Catherine, wife of Charles II , a post from 
which he is siid to have been dismissed by the king for showing 
attention to the queen of too ardent a nature Catherine imme- 
diately appointed the younger brother, Ralph, to the va( ant 
situation, and the latter soon ai quired a reputation for gallantry 
at the court of Charles II He took an active part m the nego- 
tiations in whu h Louis XIV purchased the neutrality of England 
in the war between France and Holland Having quarrelled 
with Danbv and the duchess of Cleveland, who denounced him 
to the king, Montagu was elected member of parliament for 
Northampton m 1678, with the intention of bunging about 
the fall of Danby , but, having produced letters seriously com- 
promising the minister, the dissolution of parliament pheed 
him in such danger of arrest that he attempted to fly to France 
Foiled in this design, he continued to intrigue against the govern- 
ment, supporting the movement for excluding the duke of \ ork 
from the succession and for recognizing Monmouth as heir to 
the crown His elder brother having predeceased his father, 
Ralph became Baron Montagu of Boughton on the death of th( 
latter in 1684 Notwithstanding his former intrigues he gained 
the favour of James II on his accession to the throne, but 
this did not deter him from welcoming Wilharp of Orange, who 
created him Viscount Monthermer and earl of Montagu in 1689 
Montagu was no less avaricious than unscrupulous In 1673 
he had married the wealthy widow of the earl of Northumberland, 
Elizabeth vVriothesley, daughter of the earl of Southampton, 
who brought him a large fortune, and after her death in 1690 he 
married the still more wealthy Elizabeth Cavendish, daughter of 
the duke of Newcastle, and widow of Christopher Monk, 2nd 
duke of Albemarle Montagu’s position was further strength- 
ened in 1705 by the marriage of his son and heir to Mary, 
daughter of the great duke of Marlborough In the same year 
he was raised to the dukedom as duke of Montagu and marquess 
of Monthermci He died on the 9th of March 1709 His 
London residence, Montagu House, Bloomsbury, was bought by 
the government in 1753 to hold the national collection ot anti- 
quities, and on its site was built the British Museum 
The duke was succeeded by his son John, 2nd duke ol Montagu 
(1689-1749), who in 17415 raised a cavalry regiment known as 
Montagu’s Carabineers, which, however, was disbanded after 
Culloden He was made a K G in 1719, and was a fellow of the 
Royal Society As neither of his two sons survived him the 
title became extinct at his death m 1749, but in 1730 his daughter 
Mary married George Brudenell, 4th carl of C ardigan (171 2-1 790), 
who on his father-in-law’s death assumed the name and arms 
of Montagu, and in 1766 was created duke of Montagu On 
his death, in 1790, this second dukedom of Montagu also 
became extinct, his only son, who was created Baron Montagu 
of Boughton, having predeceased him His daughter Elizabeth 
married Henry, 2nd duke of Buccleuch, who thus acquired all 
the unentailed property of the dukes of Montagu, the entailed 
portion passing to the earls of Cardigan 
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See Abel Boyer History of the Retgn of Queen Anne vol vm 
(it vol-^ London, 1703-171 3) , Sii J B V^urke, Genealogical History 
of Dormant [&c ) Peerages (London, 1883) 

MONTAGU (or Mountaguf), RICHARD (1577-1641), English 
divine, was born at Dorncv, Buckinghamshire, and educated 
at Eton and Cambridge In 1613 he was elected fellow of Eton 
and became rector of Stanford Rivers, F ssex He was appointed 
to the deanery of Hereford in 1616, but exchanged it next year 
for a canonry of Windsor, which he held with the rectory of 
Petworth, Sussex He was also chaplain to James I Like 
Laud, h( disliked the extremes of Calvinism and Romanism, 
and this attitude ( onstantly involved him in difficulties About 
1619 he came into collision with some Roman Catholics m his 
parish, and Matthew Kellison (1560 ?-t642) attacked him m a 
pamphlet entitled The (^agg of the Reformed Gospell (Douai, 
1623) Montagu replied with A Gagg for the New Gospell ? No 
A Ntiv Gagg for an Old Goose (T ondon, 1624) The publication 
of the Immediate Addresse unto God alone (London, 1624) 
incensed the Puritans, who appealed to the House of ( ommons, 
but Montagu was protected by the king After the appearance 
of his famous Appello Cae^arem (London, 1625), his case fre- 
quently came before parliament and conferences of bishops, but 
his influence at court and with Laud enabled him to hold his 
ground He was consecrated bishop of ( hichester in 1628, and 
bexame bishop of Norwich in 1638 fie died on the 13th of 
Apiil 1641 

MONTAIGNE, MICHEL DE (1533-1592), Prench essayist, was 
born, as he himself tells us, between eleven o’clock and noon on 
the 28th of February i‘;33 The patronymic of the Montaigne 
family, who derived their title from the chateau at which the 
essayist was born and which had been bought by his grandfather, 
was Ey quern It was believed to be of English origin, and the 
long tenure of Gascony and (juienne by the English certainly 
provided abundant opportunity for the mtroduc tion of English 
colonists But the elaborate researches of M Malv^zin {Mtchel 
de Montaigne^ son ortgtne et sa families 187 s) proved the existence 
of a family of Eycjuems or Ayquems before the marriage of 
Eleanor of Aquitaine to Henry IT of England, though no 
connexion between this family, who were sieurs de Lesparre, 
and the essayist’s ancestors can he made out Montaigne is not 
far from Bordeaux, with whu h the Eyquem family had for some 
time been connected Pierre Pyqucm, Montaigne’s father, had 
been engaged in commerce (a hcrring-mc rc hant Scaliger calls 
him, and his grandfather Ramon had certainly followed that 
trade), had filled many munu ipal ofliccs in Bordeaux, and had 
served under Francis I in Italy as a soldier He married 
Antoinette de Louppes (T opez), descended from a family of 
Spanish Jews The essayist was the third son By the death of 
his elder brothers, however, he became head of the family He 
had also six younger brothers and sisters His father appears, 
like many other men of the time, to have made a hobby of educa- 
tion Montaigne was not cmlv put out to nurse with a peasant 
woman, but had his sponsors from the same class, and was 
accustomed to associate with it He was taught Latin orally by 
servants (a German tutor, Horstanus, is especially mentioned), 
who couM speak no French, and many c urious fancies were tnecl 
on him, as, for instance, that of waking him every morning by 
soft music But he was by no means allowed to be idle A plan 
of teaching him Greek by some kind of mechanical arrangement 
is not very intelligible, and was quite unsuccessful These 
details of his education (whu h, like most else that is known about 
him, come from his own mouth) are not only interesting in them- 
selves but remind the reader how, not far from the same time, 
Rabelais, the other leading witer of Prench during the Renais- 
sance, was exercising himself, though not being exercised, in plans 
of education almost as fantastic At six years old Montaigne 
was sent to the College de Guienne at Bordeaux, then at the 
hejght of its reputation Among its masters were Buchanan, 
afterwards the teacher of Jarhes I , and Muretus, one of the first 
scholars of the age At thirteen Montaigne left the College de 
Goienne and began to study law, it is not known where, but 
probably at Toulouse In 1548 he was at Bordeaux during one 
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of the frequent riots caused by the gabelle, or salt-tax Sa 
years afterwards, having attained his majority, he was made a 
counsellor in the Bordeaux parlement In 1558 he was present at 
the siege of Ihionville, m 1559 and 1561 at Pans, and in 1562 
at the siege of Rouen He was also much about the court, and 
he admits very frankly that in his youth he led a life of pleasure, 
if not exactly of excess In 1565 he married Pran^oise de la 
Chassaigne, whose father was, like himself, a member of the 
Bordeaux parlement 1 hree years later his father died, and he 
succeeded to the family possessions Pinally, in 1571, as he 
tells us in an inscription still extant, he retired to Montaigne 
to take up his abode there, having given up his magistracy the 
year before His health, never strong, had been further 
weakened by the hard living which was usual at the time He 
resolved, accordingly, to retire to a life of study and contempla- 
tion, though he mdulged in no asceticism except careful cliet 
He neither had nor professed any enthusiastic affection for his 
wife, but he lived on excellent terms with her, and bestowed 
some pains on the education of the only child (a daughter, 
L^onore) who survived infancy In his study — a tower of refuge, 
separate from the house, which he has minutely described — he 
read, wrote, dictated, meditated, inscribed moral sentences 
which still remain on the walls and rafters, annotated his books, 
some of which are ^till in existence, and in other ways gave 
himself up to a learned ease 

He was not new to literature In his father’s lnetime, and 
at his request, he had translated the Theologta naturahs of 
Raymund de Sabunde, a Spanish schoolman (published 1569) 
On first coming to live at Montaigne he edited the works ot his 
deceased friend Etienne de la Boetic, who had been the comrade 
of his youth, who died early, and who, with poems of real pro- 
mise, had composed a d( c lamatory and school-boyish theme on 
republicanism, entitled the Contr' tiny which is one of the most 
over-estimated books in literature But the years of his studious 
retirement were spent on a work of infinitely greater importance 
Garrulous after a fashion as Montaigne is, he gives us no dear 
idea of any original or definite impulse leading him to write the 
famous Essays It is very probable that if they were at first 
intended to have any special form at all it was that of a table- 
book or journal, such as was never more commonl> kept than 
in the i6th century It is lertainly very noticeable that the 
earlier essays, those of the first two books, differ from the later 
in one most striking point, in that of length Speaking gener- 
ally, the essays of the third book average fully four tunes the 
length of those of the other two This of itself would suggest 
a difference in the system of composition These first two 
books appeared in 1580, when their author was forty-seven 
years old 

They contain, as at present i^ublishcd, no fewer than ninety three 
essays be. sides an exceedingly long apology for the alieady men 
tiomd Raymund Sabunde m which some have seen the kernel of 
Montaigne s philosophy The book begins with a short avis (address 
to the reader) opening with the well known words ‘ C*est icy un 
hvre de bon foy lecteur,** and sketching m a few lively sentences the 
character of meditative egotism which is kept up thioughout Ills 
sole object the author says is to leave for nis friends and relations 
a mental portrait of himself defects and all, he cares neither tor 
utility nor for fame 1 he essays then begin, without any attempt 
to explain or classi^ their subjects fheir titles ire of the most 
diverse character Sometimes they arc proverbial sayings or moial 
adages such as “ Par divers moyens on arrive A pared Je hn ** 

‘ Qu'il ne faut juger de notre hem qu’apr^s la mort I e profit de 
Ton est le dommage de Laultre Sometimes they arc htaded 
like the chapters of a treatise on ethics “ De la tnstesse/* “ De 
I'oisivet^ ’* ^ De la peur ** *' De 1 amiti6 ** Sometimes a fact of some 
sort which has awaked a tram of associations in the mind of the 
writer serves as a title such as “ On est pum dc s'opmiastrer ^ une 
place sans raison ** De la batadle de Dreux '* <lc Occasionally 
the titles seem to be deliberately fantastic, as “ Des puces,** “ De 
l*usage de se vestir ** Sometimes though not very often the sec- 
tions are in no proper sense essays but merely commonplace book 
entnes of singular facts or quotations, with hardly any comment 
These point to the haphazard or indirect origin of them, which has 
been already suggested But generally the essay character — ^that is 
to say, the discussion of a special point, it may be with wade digres- 
sions and divergences— displays itself The digressions are indeed 
constant, and sometimes have the appearance of being absolutely 
wilful The nouunal title, even when most strictly observed, 
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rarely more than a startxng-point , and though the brevity of these 
first essays for the most part prevents the author from journeying 
very far, he contrives to get to the utmost range of his tether 
Quotations are very frequent 

In 1571 he had received the order of Saint-Michel , in 1574 
was with the army of the duke de Montpensier, two years later 
was made gentleman-m-ordjiary to Henry III , and next year 
agam to Henry of Navarre He visited Pans occasionally, and 
travelled for health or pleasure to Cauterets, Eaux (haudes 
and elsewhere But his health grew worse and worse, and he 
was tormented by stone and gravel He accordingly resolved 
to jouiney to the baths of Lucca Late m the i8tn century a 
journal was found in the chateau of Montaigne givmg an account 
of this journey, and it was published in 1774, part of it is written 
m Italian and part dictated in French, the latter being for the 
most part the work of a secretary or servant Whatever may 
be the biographical value of this work, which has rarely been 
reprinted with the Essays themselves, and the MS of which 
disappeared early, it is almost entirely destitute of literary 
interest The course of the journey was first northwards to 
Plombi^res, then by Basel to Augsburg and Munich, then through 
Tirol to Verona and Padua in Italy Montaigne visited most of 
the famous cities of the north and centre, staying five months 
at Rome, where he had an audienc e of the pope and was made a 
Roman citizen, and finally establishing himself at the baths of 
Lucca for nearly as long a time There he received news of his 
election as mayor of Bordeaux with a peremptory royal 
endorsement enjoining residence, and after some time journeyed 
homewards The tour contains much minute information about 
roads, food, travelling, &c , but the singular condition in which 
it exists and the disappearance of the MS make it rather 
difficult to use It as a document The best argument in its 
favour IS the improbability of anybody having taken the trouble 
to forge so bald and awkward a heap of details Of the fact of 
the journey there is no doubt whatever 

Montaigne was not altogether delighted at his election to 
the mayoralty, which promised him two years of responsible 
if not very hard work The memory of his father, however, and 
the commands of the king induced him to accept it, and he 
seems to have discharged it neither better nor worse than an 
average magistrate Indeed, he gave sufficient satisfaction to 
the citizens to be re-elected at the close of his term, and it may 
be suspected that the honour of the position, which was really 
one of considerable digmty and unportance, was not altogether 
indifferent to him Unfortunately, it cannot be said that 
** nothing m his office became him like the leaving of it ” It 
was his business, if not exactly his duty, to preside at the formal 
election of his successor, the mar^chal de Matignon, but there 
was a severe pestilence m Bordeaux, and Montaigne writes to 
the jurats of that town, in one of the few undoubtedly authentic 
letters which we possess, to the effect that he will leave them to 
judge whether his presence at the election is so necessary as to 
make it worth his while to expose himself to the danger of going 
into the town in its then c ondition, which is specially dangerous 
for men coming from a good air, as he does ” It may be urged 
in his favour that the general circumstances of the time, where 
they did not produce reckless and foolhardy daring, almost 
necessarily produced a somewhat excessive caution However 
this may be, Montaigne had difficulty enough during this 
turbulent period, all the more so from his neighbourhood to the 
chief haunts and possessions of Henry of Navarre, who actually 
visited him at Montaigne m 1584 He was able, despite the 
occupations of his journey, his mayoralty, and the piessure 
of civil war and pestilence, winch was not confined to the town, 
to continue his cssay-writmg His second term of office termi- 
nated in 1585, and in 1588 after a visit of some length to Pans, 
the third book of the Essays was published, together with the 
former ones considerably revised The new essays, as has been 
remarked, differ strikingly from the older ones in respect of 
length, and the whimsical unexpectedness of the titles reappears 
m but two of them Des Coches '' and “ Des Boiteux ” They 
are, however, identical with the earlier ones in spirit, and make 
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I with them a harmonious whole — a book which has hardly been 
; second in mfluenc e to any of the modern world. 

This influence ib almost equally remarkable in point of matter 
ind in point of form The latter aspect may be taken first Mon- 
taigne lb one of the few great writers who have not only perfected 
but have also invented a literary kind Ihe essay as he gave it had no 
forerunner in modern hterature and no direct ancestor in the litera- 
ture of elassical times It has bttn suggested that the form which 
the essays assumed was in a way accidental and this of itself pre- 
cludes the idea of a dc finite model, even if such a model coulcf be 
found Bc'T^innin^ with the throw ing to, ether of a few stray thoughts 
and quotations linked by a community of subject the author by 
degrees acquires more and more certainty of hand until he produces 
sueh masterpieces of apparent debulturmess and real unity as the 
csbay bur des vers de Virgile In matter ot style and language 
Montaigne s position is equally important but the wiys which led 
him to it are more clearly traceable His favourite author was be- 
yond all doubt Plutarch and Iiib own explicit confession makes it 
undeniable that Plutarch s translator Jacques Amyot was his master 
in point of vocabulary and (so lar is he took any lessons in it) of style 
Montaigne however followed with the peifcct independence that 
characterized him He was a contcmpoiary of Ronsard and Ins first 
essays weie published when the innovations of the PRiade hid fully 
est ibhshed themselves He adopted them to a great extent butwitn 
much discrimination and he used his own judgment in latinizing 
when he pleased In the same way he retained archaic and piovm- 
cial words with a good deal of ficcdom but by no means to excess 
In the arrangement as in the selection of his language he is equally 
oiigmal Hi has not the excessive classicism of style which mars 
even the fine piosc of Je in Calvin and which makes that of some 
of Calvins fofloucis intolerably stiff As a rule he is eaitltss of 
definitely rhythmical cadence though Ins sentences are alw ivs 
pleasant to the car But the principal eharaelerislic of Montaigne s 
prose style is its remarkable ease and flexibility A few years after 
Montaigne s death a gr«.at revolution as is gencrifly known passed 
over French lh( criticism of Malherbe followed by the establish- 
ment of the Academy the minute grammatical censures of Claude 
havie \ aiigelas anel the severe literary censorship of Boileau, turned 
Ireiieh in less than tliree qu irters of a century from one of the 
fr((st languages m Purope to om of the most rcstneled During 
this revolution onlv two writers of older date held their ground and 
those two wire Rebelais and Montaigne — Montaigne being of his 
natuie more gentially readable than Rabelais All the great prose 
writeis ol 1 lanee could not 1 ul to be influenced by the racy phrabe, 
the ejuamt and pielurtsque vocabulary, and the unconstiained 
constructions of Montaigne 

It would be impossible however for the stoutest defender of the 
importance of form m liteiature to assign the chi( f part in Mon- 
taigne s influence to style It is the method or lather the manner 
of thinking of wliiili that style is the g iimcnt which has in rt ility 
exercised influence on the world I ike all the greatest wnttrs 
except Shakespeare Montaigne thoroughly and completely exhibits 
the intellrctual and inoial complexion of his own time Whm he 
reached manhood the Ficnch Renaissance was at high water, 
and the turn of the tide was beginning Rabelais who died wlun 
Montaigne was still in early manhood exhibits the earlier and ri mg 
spirit though he needs to be completed on the poetic il side M ith 
Montaigne begins the age of disenchanlmcnl liv the time at least 
when he began to meditate Ins essays in the retirement of his country 
house it was toUiably eertun that no golden age was about to 
return As the eailicr Renaissance had specially occupied itself with 
the practical business and pleasures of lile so the later Renaissance 
specially mused on the vanity of this business and these pleasures 
The predisposing circumstances which aflcctcd Montaigne were thus 
likely to incline him to scepticism to ethical rnusings on the vanity of 
life and the like But to all this there had to be added thepeculianty 
of his own temperament I his was a decidedly complicated one, 
and neglect of it has led some readers to adopt a more positive idea 
of Montaigne's scepticism tlian is fully justified by all the facts 
The attitude which he assumed was no doubt ephcctic and critical 
chiefly In the ‘ Apologic de Raymund Sabiinde he has appar mtly 
amused himself with gathering together in the shape or quota 
tions as well as of reficc-tions all that can be said against certainty 
in aesthetics as well as in dogmatics It is even said by some who 
have examined the ongiml (vide infra) that the text and altera- 
tions show a progressively freethmking attitude side by side with a 
growing tendency to conceal it by ambiguity and innuendo But 
until all the documents are accessible this must remain doubtful 
The general tenor of the essays is in complete contrast with this 
sceptical attitude at le ist in its more decided form and it is worth 
notice that the motto Que scat je ? docs not appear on the title- 
page till after the writer's death Montaigne is far too much occu- 
pied about all sorts of the minutest details of human life to make it 
lor a moment admissible that he regarded that hfe as a whole but 
as smoke and vapour And it is almost certainly wrong, though 
M Bruneti6re may have given countenance and currency to the idea, 
to regard his philosophy as in the main intended as a succour against 
the fear of death The reason of the misapprehension of him wduch 
IS current is due very mainly to the fact t^t he was emineaitly a 
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humori'.t Perhaps the only actual parallel to Montaigne in literature 
IS I amb I here are differcnccb between them, arising naturally 
enough from differences of temperament and experience, but both 
agree in then attitude — an attitude which is sceptical without being 
negative and humorous without bemg satinc Ihere is hardly any 
writer in whom the human comedy is treated with such completeness 
as it IS in Montaigne 1 here is discernible m his essays no attempt 
to map out a complete plan, and then to fill up its outlines But 
in the dcbultoiy and haphazard fashion which distinguishes him 
tlicic are few parts of life on which he does not touch, if only to 
show the eternal contrast and antithesis which dominate it The 
exceptions arc chiefly to be found in the higher and more poctieal 
strains of feeling to which the humorist temperament lends itself 
with reluctance and distrust, though it by no means excludes them 
The positivcnes^ of the French disposition is already noticeable m 
Uabdais it becomes more noticeable still m Montaigne He is 
always charming, but he is i irely inspiring, cxcej^t in a very few 
j)assages where the sense of vanity and nothingness possesses him 
with unusual strength As a geiieril rule, an agreeable grotesque 
of the affairs of lift (a grotesque which never loses hold of good 
taste sufficiently to bt called burlesqiit) occupies him There is a 
kind of anticipation of the scientific spirit m the careful zeal with 
which he picks up odd aspects of mankintl and comments upon 
them as he placi s them m his museum Such a temperament is 
most pleasantly shown when it is least pci son d A dozen genera 
tions of men have rejoiced in the gentle irony with whicli Montaigne 
handles the ludicyum humam saecult, in the ejuaint felicity of his 
selection of examples, and in the real though sometimes fantastic 
wisdom of his comment on his selections 

Montaigne did not very long survive the completion of his 
l)ook On his way to Pans for the purpose of getting it printed 
he stayed for some time at Blois, where he met De Thou In 
Pans Itself he was for a short time committed to the Bastille by 
the Leaguers, as a kind of hostage, it is said, for a member of 
their party who had been arrested at Rouen by Henry of Navarre 
But he was in no real danger He was well known to and 
favoured by both Catherine de’ Medic i and the Guises, and was 
very soon released In Pans, too, at this time he made a 
whimsical but pleasant friendship Mine de Jars de Gournay 
(1565-1645), one of the most learned ladies of the i6th and 
17th centuries, had conceived such a veneration for the author of 
the F<;says that, though a very young girl and connected with 
many noble families, she travelled to the capital on purpose to 
makt his acquaintance He gave her the title of his ‘‘ fille 
d’alliance ” (adopted daughter), which she bore proudly for the 
rest of her long life She lived far into the lytli century, and 
became a character and something of a laughing-stock to the new 
generation, but her serviies to Montaigne’s literary memory 
were, as will be seen, great Of his other^friends m these last 
years of his life the most important were Etienne Pasquier and 
Pierre Charron The latter, indeed, was more than a friend, he 
was a disciple, and Montaigne, just as he had constituted 
Mile de Gournay his “lillc (I’alliam e,” bestowed on Charron 
the rather curious compliment of desiring that he should 
take the arms of the family of Montaigne It has been thought 
from these two facts, and from an expression in one of the later 
ess ivs, that the marriage of his daughter L6onore to Gaston de 
La Tour had not turned out to his satisfaction But family 
affection, except towards his father, was by no means Montaigne’s 
strongest point When Henry of Navarre came to the throne 
of France, he washed Montaigne, whom he had again visited in 
1587, to come to court, hut the essayist refused It would seem 
that he returned from Pans to his old life of study and medita- 
tion and working up his Essays No new ones were found after 
his death, but many alterations and insertions His various 
maladies grew worse, yet they were not the direct cause of his 
death He was attacked with quinsy, which rapidly brought 
about paralysis of the tongue, and he died on the 13th of 
September 1592, in circumstances which, as Pasquier reports 
them, completely disprove any intention of displaying anti- 
Christian or anti-Cathohc leanings He was buried, though not 
till some months after his d^ath, in a church in Bordeaux, which 
after some vicissitudes became the chapel of the college During 
the Revolution the tomb, and as it was supposed the coffin, were 
transferred with much pomp to the town museum, but it was 
discovered that the wrong coffin had been taken, and it was 
afterwards restored to its old position Montaigne’s widow 


survived him, and his daughter left posterity which became 
merged in the noble houses of S6gur and Lur-Saluces But it 
does not appear that any male representative of the family 
surv ived 

When Mile de Gournay heard of the death of Montaigne 
she undertook with her mother a visit of ceremony and condolence 
to the widow, which had important results for literature Mine 
dc Montaigne gave her a copy of the edition of 1588 annotated 
copiously, at the same time, apparently, she bestowed another 
copy, also annotated by the author, on the convent of the Feuillants 
111 Bordeaux, to which the church in which his remains lay was 
attached Mile de Gournay thereupon set to work to produce 
a new and find edition with a zeal and energy which would have 
done credit to any editor of any date She herself worked with her 
own copy, inserting the additions, marking the alterations and 
translating all the quotations But when she had got tins to press 
she suit the proofs to Bordeaux, where a poet of some note, Picric 
dc Brach, revised them with the other annotated copy 1 he edition 
thus produced in 1595 has with justice passed as the standard, 
even m preference to those which appeared in the author's lifetime 
Unluckily, Mile de Gournay s onginal docs not appear to exist, 
and her text was said, until the appear incc of MM Couib( t 
and Royer's edition, to have been somewhit wantonly corruptc 1 , 
csjicually in the important point of spelling The Feuillants copy 
IS m existence being the only manusciipt, or partly manuscript, 
authority for the text but access to it and reproduction of it aic 
subjected to rather unfortunate restrictions by the authorities, and 
until it IS completely edited students ire rather at the merey of 
those who have actually consulted it It was eehted in 1803 by 
Nugcon, the disuplc of Diderot, but, according to later mquiiies, 
considerable liberties were taken with it Ihe fust edition of I5b^, 
with the various readings of twe> others winch appeared dunng the 
author s lift time, was reprinted by MM Dczeimen ^ and Burckhausen 
in 1870 I hat of Lc Clere (3 vols , Pans, 1820 1828) and in a more 
compact form that of Louandre (4 vols , P iris, 1854) have been mosc 
useful, but that of MM Courbet and Royer (1872-1900) is it presciit 
the standard Ihc Journal ^ long neglected and still (vtdc supta) 
doubtful, was re edited by Professoi A d Ancona (Citti di Gastello, 
1895) and translated into English by W G Waters (1903) The 
editions of Montaigne in h ranee and elsewhere, and the works upon 
him during the past three centuries, are innumerable The most 
recent liooks of importance arc P Bonnefon s Montaigne, Vhommt et 
lauire (1893) and P btipfcrs Montaigne (1895) m the Grande 
Icnvains, the latter a book of rcmaikablc excellence hdmd 
Champion's Introduction aux essats may also be noticed, and Pro- 
fessor Dowden's Montaigne (1905), which has an excellent biblio 
graphy Ihc somewhat earlier Montaigne oi M E Lowndes (Cam 
bridge, 1898) is noteworthy in especial for its attention to his hfe 
and character In England Montaigne was early popul ir It w is long 
supposed that the autograph of Shakespeare m a copy of Flono's 
translation showed his study of the Essays The autograph has 
lx?cn disputed, but divers passages, and especially one in fhe Tempt s/, 
show that at first or second hand the poet was acquainted with the 
essayist The book best worth consulting on this head is J Feis’s 
Shakesptare and Montaigne (1884) Towards the latter end of the 
17th century, Cotton, the fnend of Izaak Walton, executed a com- 
jiletc translation, which, though not extraordinarily faithful, pos 
sesscs a good deal of rough vigour It has been frequently reprinted 
with additions and alterations Reprints of Florio arc also numcr 
ous One in the “ Tudor Translations " {1893) has an introduction 
by G Samtsbury An Fnglish biography of Montaigne by Bayle 
St John appeared in 18^58, and Walter Pater's unfinished Gaston de 
Latour borrows from Montaigne and his story Ihe most note 
VI orthy critical handling of the subject in English is unquestionably 
Emerson s m Representative Men (G Sa ) 

MONTALBAN, JUAN PEREZ DE ( 1602-1638), Spanish drama- 
tist, poet and novelist, was born at Madrid in 1602 At the ige 
of eighteen he became a licentiate in theology, was ordained 
priest in 1625 and appointed notary to the Inquisition In 
1619 he began writing for the stage under the guidance of 
I ope de Vega, who is said to have assisted him m composing 
El Orfeo enlengua castellana (1624), a poem obviously intended 
to c ompete with Jduregui’s Orfeo, published earlier in the same 
year The prose talcs in Sucesos y prodtgios de amor (1624) and 
Para todos (1632) were very popular Montalbdn’s father, a 
publisher at Madrid, issued a pirated edition of Quevedo’s 
Busedn, which roused an angry controversy The violence of 
these polemics, the strain of overwork, and the death of Lope de 
Vega so affected Montalbdn that he became insane, he died at 
Madrid on che 25th 61 June 1638 His last work was a eulogistic 
biography of Lope de Vega in the Fama pdstuma (1636) His 
plays, published m 1635-1638, are all in the manner of that 
great dramatist, and were represented with much success, 
but, with the exception of Los Amantes de Teruel, are httle 
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more than clever improvizations A libellous attack on 
Quevedo, entitled El Tribunal de la justa venganza (1635), 
IS often ascribed 16 him 

MONTALEMBERT, CHARLES FORBES REN£ DE (1810- 
1870), French publicist and historian, was born on the 15th of 
March 1810 The family was a very ancient one, belonging 
to Poitou, or rather to Angoumois Direct descent is said to 
be traced back to the 13th century, and charters carry the 
history of the house two centuries further For some genera- 
tions before the historian the family had been distinguished, 
not merely in the army, hut for scientific attainments Mont- 
alembert’s father, Marc Rene, emigrated, fought under Condc, 
and subsequently served in the English army, he married Flisc 
Ros6e Forbes, and his eldest son, Charles, was born in London 
At the Restoration of 1814 Marc Ren^ returned to h ranee, was 
raised to the peerage in 1819, and became ambassador to Sweden 
(where Charles completed his education) in 1826 He died in 
1831, a year after the overthrow of the legitimate monarchy 
Charles de Montalembert was too young to take his seat as a peer 
(twenty -five being the necessary age), but he retained other 
rights, and this, combined with his literary and intellectual 
activity, made him a person of some importance He was a 
Liberal, in the English sense, and had he not resolutely separated 
himself from the new regime on the religious question he would 
have approved of the polu y of the golden mean represented by 
Louis Philippe He wished to see the Church free from the 
control of the state, and passionately attacked the monopoly 
of public instruc tion by whu h the monarchy fortified its position 
Ihis latter scheme first brought Montalembert into notice, as 
he was formally charged with unlu ensed teaching He claimed 
the right of trial by his peers, and made a notable defence, of | 
course with a deliberate intention ol protest (18^2) On the 1 
other hand, he thought that the Church should not obstinatejy 
oppose new ideas He had eagerly entered into the plans of 
his friends, Lamennais and Lacordaire, and collaborated with | 
them in the newspapei V Avenir The Ultramontane party was | 
roused by their boldness, and Montalembert and his two friends 1 
then left for Rome This famous pilgrimage proved useless to I 
mitigate the measures which the Roman curia took against 
V Avenir Its doctrines were condemned in two encyclicals 

(Mirart voi>, 1832, and Singulan vobis, 1834), and Montalembert 
submitted He still clung to his early T iberalism, and in 1848 
saw without rcgiet the end of a government towards which he 
had always been hostile He had a seat in the Chamber of 
Deputies till 1857, but to his great regret was then obliged to 
retire into private life He was still, however, recognized as one 
of the most formidable opponents of the empire Meanwhile his 
Liberal ideas had made him some irreconcilable enemies among 
the Ultramontanes Louis Veuillot, in his paper, UUmvers, 
fought desperately against him Montalembert answered by 
reviving a review which had for some time ceased publication, 
the Correspondant (1855), in which he set himself to fight both 
against the fanatical party of Pius IX and the Syllabus, and the 
more or less free-thmking I iberals of the Revue des deux mondes 
He took great interest in the debuts of the Liberal empire, whilst 
trying to parry the blow which the Ultramontanes were preparing 
to deal to Liberal ideas by proclaiming in the Vatican Council 
the dogma of papal infallibility But once again he w^ould not 
allow himself to be seduced from obedience to the pope, he now 
severed his connexion with P^re Hyacinthe (Loison) as he had 
with Lamennais, and made the submission expected of him to 
the council It was his last fall Broken down by the trial 
of these continued fights against people of his own religion, he 
died prematurely on the 13th of March 1870 

In addition to being an eloquent orator, Montalembert wrote 
a style at once picturesque, fiery and polished He was an 
ardent student of the middle ages, but his medieval enthusiasm 
was strongly tinctured with religious sentiments His first 
historical work, La Vie de Ste Elisabeth de Hon grte (1836), is not 
so much a history as a religious manifesto, which did much to 
lestore the position of hagiography It met with great success, 
but Montalembert was not elected a member of the Acad 4 mie 
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Franyaise till later, after the fall of the July monarchy (Jan 9, 
1851) Irom this time he gave much of his attention to a great 
work on monac hism in the West He was at first attracted by 
the figure of St Bernard, and devoted one volume to him, this 
was, however, afterwards withdrawn on the advice of his friend 
Dupanloup, and the whole edition was destro)ed He then 
enlarged his original plan and published the first volumes of 
his Moines d' Occident (i860), an eloquent work whidi was 
leceived with much admirition in those circles where language 
was more appreciated than learning The work, which w is un- 
finished at the time of the author’s death, was completed latci 
from some long fragments found among his papers (vols vi and 
VII , 1877) 

Montalembert married Mile de Merodc, sister of one of 
Pius IX ’s ministers His daughter married the v icomte de 
Meaux, a Roman Catholic statesman and distinguished writer 

Bibliography — Mrs Oliphant, Memoir of Count de Montahmhert 
Peer of Prance^ Deputy for the Department of Dottbs (Ldinbui^h, 1872) 
Mrs Oliphant, who has also lianslatul into English Montes d i cudent, 
has given i most charming account of the youth of Montalembert, 
and especially the first years passed it Stanmore See also the 
vicomU de Moaux, Montalembert (iSgy) see also 1 ^ K P Lccanuet 
Montalembert^ d aprH ^on journal et sa corrt'ipondance (3 vols , 1805- 
1902) a work filled with important documents, and Lion Lef^bure, 
Portraits de cro^ants au XIX* sitile Montalembert, Auguste Cochin, 
brancots Rto (who was Montalembert s professor of philosophy), 
A (ruthhn (1905) and Lettra d Alphonse d Herbelot a Charles de 
Montalembert et a I ^on Coinudet (1828-1830) 

MONTALEMBERT, MARC RENE, Marquis de (1714-1800), 
French military engineer and winter, was born at Angoulcme 
on the 1 6th of July 1714, and entered the French Army in 1732 
lie fought in the War of the Polish Succession on the Rhine 
(1733-34), and in the War of the Austrian Siu cession made the 
campaigns of 1742 in Bohemia and Italy In the y ears pi cc eding 
the Seven Years’ War, Montalembert (who had become an asso- 
ciate member of the Acadlmie des Sciences in 1747) devoted 
his energies to the art of fortification, to which Vauban’s Traite 
de Vattaque attracted him, and founded the arsenal at Ruelle, 
near his birthplace On the ouhreak of war he became Prench 
commissioner with the allied army of Sweden, with the rank 
of brigadier-general He constructed the field fortifications of 
Anklam and StrJsund In 1761 he was promoted marechal 
de campy and began the works on which his fame rests Monta- 
lembert’s fortress has been aptly described by an English 
author as an “ immense battery ” Ihe intricacies of trace by 
which Vauban and formontaigne sought to minimize the power 
of the attack, are abandoned in favour of a simple ienatlle plan 
so ai ranged that the defenders can bring an overwhelming fire 
to bear on the works of the besieger Montalembert, who him- 
self drew his idea from the practice of Swedish and Prussian 
engineers, furnished the German constructors of the early 19th 
century with the means of designing entrenc hed camps suitable 
to modern conditions c;f warfare Ihe “polygonal” method 
of fortification is the direct outcome of Montalembert’s systems 
In his own country the caste-spint of the engineer corps was 
roused to defend Vauban, and though Montalembert was allowed 
to construct some successful works at Aix and Ollron, he was 
forbidden to publish his method, and given but little opportunity 
for actual building After fifteen years of secrecy he published 
in Pans (1776-1778) the first edition of La Fortification perpen- 
diculaire At the time of the Revolution he surrendered a 
pension, which had been granted him for the loss of an eye, 
although he was deeply in debt, particularly on account of his 
Ruelle foundry, on which 6000 Iivtcs were due to him from the 
state, which he never received Persuaded by his wife, he joinc d 
in the emigration of the noblesse, and for a time lived in England 
All his possessions were thereupon sequestrated by the republi- 
can government He very soon returned, divorced his wife, and 
married again He obtained the annulment of the secjuestration 
Carnot often called him into consultation on military affairs, and, 
in 1792, promoted him general of division Proposed as a 
member of the InsHtut in 1797, he withdrew his candidature in 
favour of General Bonaparte He died at Pans on the 29th of 
March 1800 His wife. Mane Josephine de Comarieu, was the 
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hostess of one of the best*known salons of Louis XVI *s time 
She wrote two novels of merit, hhse Dwnesntl (1798) and Horace 
(1823) She died in 1832 

Bobides his masterpiece, he wrote VArt dHeubive ^upineure h 
I otjenstf (1793, m reply to attacks made upon his earliest work, 
La h orhfvuatioyi bLfptndtculatyc, ot which m later editions it lorms 
part) Mt moire ni^tonqiie sur lo fonte dc6 canons (Pans, 1758), and 
other works on the same subject Correspondance pendant la gmrre 
de 775*7-/760 (London, 1777) Rotation de^ boulets (Acad , 1755) 
and Relations du i>idge de 6 Jean d Acre (Pans, 1789) He albo wrote 
short stonts and ver^c, as wcU as eomtdics He also modelled a 
complete course of P* or tifi cation (92 mock Is), which he otiered to the 
Committee of Public b ifcty His bust was sculptured by Bonvallet 
Montakmbert s position in the histoiy of foitification miy be 
summed up as a realization of lii^ own wish to do for the defence 
what Vaubin had done for the attack It was the inability of his 
contuiipor ines to see th it Vaubaii’s strength lay in his parallels and 
butenes and not m his bastions that vitiated their methods, ind it 
was Montalembert s appreciation of this tact w Inch made him the 
fa tiler of modem foitihcation bee Tnpier, La fortipcation deduUe 
de son histoire (Pans, ibooj 

MONT ALIVET, MARTHE-CAMILLE BACHASSON, Comte de 
(1801-1880), French statesman, was born at Valence on the 25th 
of April t8oi, the second son of Jean Pierre Bachasson, comte 
de Montalivet (1766-1823), who had been made a peer of France 
m 1819 Both his father and his cider brother Simon Purre 
Joseph (1799-1823) had been engineer officers, and he was edu- 
cated at the Eeole Poly technique and the Lc ole dc s Ponts et 
Chiussccs Under Louis Philippe he occupied the ministry of 
the interior from, with short mtcrvals, 1830 to 1840 After 1840 
he was intend int of the civil list, occupying himself with the 
museums of Versailles and the Louvre, and the restoration of 
the palaces of Fontainebleau and Samt-Cloud In 1847 he 
tried to induce Louis Philippe to adopt electoral reform, and 
after the catastrophe of the next year undertook the defence of 
the July monarchy m two works, Le Rot Louis Philippe et la liste 
ctvtle (1851) and Rien I Dix annees de gouverneouni parlemen- 
taire (1862) He had become a member of the Academy of 
Pine Arts in 1840 and in 1843 grand cross of the IvCgion of 
Honour Ihe attitude of the comte de Chambord after 1870 
led him to accept the republic, and he entered the Senate a 
year before his death, on the 4th of January 1880 

MONTANA, a north-western state of the United States, 
situated between latitudes 44^ 26' and 49"^ N , and between 
longitudes 27^^ ind 39° W from Washington it is bounded 
N by the ( anidian proviin cs of British Columbia, Alberta and 
Assiniboia, h) by North Dakota and South Dakota, S by 
Wyoming and Idaho, W by Idaho Mont ina has an irea 
of 146,572 sq m , 7 c> 6 sq m of which arc water surface 
(P'or map, see Idaho ) 

Physical Features — fhe Rocky Mountains cross the state 
from north-west to south-east, and with their spurs and outlying 
ranges occupy ncirlv onc-third of its area m the west and south- 
west, the remaining portion is occupied chiefly by the Cireat 
Plains The mam range of the Rockies follows the boundary 
line between Montana and Idaho west and nirth-west from 
Yellowstone Park in Wyoming to Ravalli county, then turns east- 
north-east to Lewis and Clark county, and from there extends 
north-north-west into Canada From where the mam range 
turns eouat from the Idaho boundary line the crest of the Bitter 
Root Mountains continues on that line with a downward slope 
to within one degree of latitude from the Canadian border This 
range of mountains, which was formed by a great fault, has 
a maximum elevation at its southern end of about 9000 ft 
above the sea On its slope, which rises abruptly from the 
Bitter Root Basin, glaciers have cut canons between high and 
often precipitous walls, and between these canons are steep and 
rocky ridges having peaked or saw-toothed crest lines To the 
east and north-east of the Bitter Root Mountains is a consider- 
able basin yr peneplain dissected by short ranges having a north- 
west trend lo the south-east of this basin 

are the^Miff^ mouiitain masses of the stale, lofty and rugged 
range^Spile in all directions, and in many instances rise to 
heighttflB^iiQ<>-i 1,000 ft , the highest peak m the state being 
Graniterpi|lliq|fl>2 .8 34 ft ) m Carbon county Deep and narrow 


canons are common, and, at higher levels, glaciers, carved out 
amphitheatres, or cirques ” and “ U ’’-sliapcd troughs In 
the north the Rocky Mountains c onsist principally of two parallel 
ranges, the Lewis and Clark Range to the east, and the Living- 
ston Range to the west, which were formed by a great over- 
thrust, between them is the Waterton-McDonald valley, 8-15 ni 
wide The east slope of the Lewis and Clark lange is marked by 
long high spurs, and the valleys between them end in radiating 
canons that are crowned with bold cliffs On the higher ^um- 
nuts the range rises to 8500-10,400 ft above the sea, but in 
the wind-gaps only to 5500-6500 ft Ihe Livingston range is 
less rugged and more massive Like the Lewis and C lark u n ;e, 
its crest is broken by numerous U-shaped wand-gaps and its west 
slope IS c ut by glacial troughs containing long narrow lake basins 
Extending far to the eastward, especially in the south of the 
state, are isolated mountam groups Amcmg these are the 
Bear Paw Mountains, in the north cential part, which 
occupy a tract 40 m long and 20 m wide that on the western 
side rises abruptly from the plains and reaches an elevation in 
Bear Paw Peak of 7040 ft above the sea The Great Plains 
in Montana slope from about 4000 ft (above the sea), at the foot- 
hills of the mountains, to 2000 ft in the north-east of the state 
Ihe valleys of the principal streams are deeply eroded, bluffs 
are common along their borders, and buttes elsewhere on the 
plains Ihe mam range of the Rocky Mountains separates 
that part which is drained west into the Columbia river and the 
Paafic Ck ean from that winch is drained cast into the Missouri 
and Mississippi rivers and the Gulf of Mexico, and from a very 
small part winch is drained noith-east into Hudson Bay, the 
water-parting which in Montana separates the drainage into 
Hudson Bay from the drainage into the Gulf of Mexico crosses 
only the north-west of leton county Ihe principal rivers 
east of the Rockies arc the Missouri and three of its tributaries, 
the Yellowstone in the south-east, the ]\Iusselshcll m the middle, 
and the Milk in the north The Missouri is formed by a union 
of tlie Jefferson, the Madison and the Gallatm It flows first 
east-north-east and then nearly cost until it pisses into North 
Dakota Its channel is generally erratic and constantly shifting. 
Its bed IS sandy and its water muddy In c ontrast, the \ ellow- 
stune is a stream of bright clear water running over a gravelly 
b( d and among numerous forest-clad isl inds Ihc Missouri is 
navigable for small boats to hurt Benton in Chouteau county, 
but farther upstream near Great Falls, Cascade county, to wliu h 
It is navigable at high water, it falls 512 ft m 10 m Ihe 
Yellowstone is navigable for about 300 m Ihe prmcipal riveis 
west of the Main Divide of the Rockies are the Claik hork of the 
Columbia and its principal tnbutaiy, the Plathead, whuh rises 
m British Columbia Montana has a few mineral springs, the 
best known being the Lissncr Springs at Helena Small lakes 
and waterfalls, the result of glacial action, are numerous in the 
mountains There is, however, only one large lake m the state — 
Plathead (or Sehsh) l^ake, which may be regarded as an enlarge- 
ment of Flathead River, it is 27 m long, has an average width of 
12 m , and a depth of more than 1000 ft 

Geology the Great Plains region the gcx)logical structure is 
very simple consisting of nearly horizontal striti of Cretaceous 
rock in the middle and western portions, and of 1 ertiaxy rock on the 
eastern bolder, but m the mountain region the rocks have been 
foldf'd and faultc d until the structure is mtiicatc and obscure Some 
of the deeper cafions show rocks of nearly all ages ITie higher 
elevations are mostly ciUier Archtnn or Paleozoic formations 
projecting above Icjtiary deposits In the Bittci Root Valley is a 
large deposit of Quatcinary Fossil remains of mammals, fish and 
reptiles found in the Tertiary deposits of south western Montana are 
preserved m the Carnegie Museum at Pittsburg, Pennsylvania, and 
in the museum of the umvcrsity of Montana They include the 
mandible of a mastodon and a portion of a vertebra of a large fish, 
both found in the I ower Madison Valley the skull and other parts 
of a dog {Mesocyon drummondanus) , found near Drummond, Granite 
county, the skull of aj^oairephes paludtcola, found near New Chicago, 
Granite county, a portion of the skull of a Mesohippus latidens^ 
found near the confluence of the three forks which form the Missouri 
river, and a portion of the skull of a Hyrachyus prisons , found near 
Lima, Beaverhead county In the region east of the Crazy Moun- 
tains in Sweetgrass county, are marine beds of upper Cretaceous 
or lower Tertiary formation containmg fossils of Dinosaurs and 
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Mo'iasaurs, and m the museum of the university of Montana is the 
greater part of tlie skeleton of a Dinosaur which was found here 
Interesting fossil remains hive also been found in Carboniferous 
formations in the south west of the state 

Fauna — The native fauna is not sharply distinguished from that 
of the surrounding states ITic bison, which once ranged the plains 
in large herds, have been exterminated, the moose and the elk are 
found only occasion illy m the wilder ugions, mountain sheep, 
antelopes, black ind grizzly bears wolves, coyotes ind lynx ( * wild 
cats **) are also becoming rare Black- tailed and mule detr are still 
favourite game for sportsmen Geese, ducks and grouse are numer- 
ous about the lakes and rivers Seveial kinds of fish, among which 
are trout, salmon, grayling and white fish, inhabit many of the lakes, 
rivers and mountain streams, and a government fish hatchery at 
Bozeman, Gallatin county, restocks waters in which the supply has 
been diminished 

Flora — The Great Plains are covei ed for the most part only with 
bunch grass which grows in tufts, leaving the ground visible between, 
and except m May and June presents a yellow and withcied appear 
ance Mixed with the bunch grass are occasional patches of sage 
brush Most of tlic bluffs along the principal river villcys (spe 
cially those in the south cast^ are entirely bare of vegetation, but on 
the bottom lands along the nvcis and streams considerable patches 
of cottonwood and willows are common 1 he mountain valleys are 
covered with little except grasses on the higher parts of the moun 
tains there are barren rocks or only a scant growth of timlxr, but 
many of the lower mountain slopes, especially those along the 
western border, arc clothed with heavy timber, yellow pine, red fir 
and tamarack being the principal species 

— the cbm ite is geneially dry, although less so on tlie 
mountains and in the Flathead river basin than on the Great 
Plains, and is subject to sudden changes and to gnat extremes of 
temjieraturc but the temper iture v incs more than the amount ol 
precipitation In the west the climate is generally delightful it 
being there greatly affected by the warm, dry ' Chinook " wind 
which blows from the Pacific Ocean, to some extent the wind 
modifies the ttmpcrature nearly to the eistern border It is the 
prevailing wind of wmtci in the mountains and in consequence the 
periods of cold though often severe, are short In the east the 
winters arc often long and very cold, and the summers diy and hot 
J he mean annual tempciaturc range s from 37° k m the north-east to 
47*^ m the shtUcred valleys among the mountains On the Gieat 
Plains a range of extremes within i year fiom —40® F to 100° is 
not unusu il, but in the mountain valleys tht range is rarely greater 
than from — 20'^ 1090*^ lh( records from 1880 to 1907 show a 
maximum nngc from 117*" at (dendive, near the eastern border, m 
July 1893, to —63® at Poiilar, about 80 m north by west of Gleudive, 
in Janu iry 1885 The amount of precipitation is greater m the 
north-west and on the mount uns, because in the one case the 
mountains of lower eUvation are a less obstruction to the raoisture- 
bcanng winds from the west, and in the other the mountains con 
dense the moistuie, the mountains which stand in isolated groups 
upon the plains are frequently in summer the focus of local thunder 
showei Ihc average annual piecipitation ranges from 10 to 15 in 
on the Great Plains to 20 m or more in the north west, and over 
limited areas in the higher mountain region Nearly one-half of 
the ram falls during the four months from Miy to August inclusive 
Storms emlangenng life and property occur only in the cast, caused 
by a high north wind with snow or ram and a low temperature 

Soil — In the river bottoms the soil is for the most part a black 
clayey loam lacking in nitural diainage, but on the bench lands * 
higher up thf rc is a deep layer of sandy loam beneath which is a bed 
of gravel Some of the best soil is in the mountain valleys, for these 
valleys were once lakes and rich deposits of alluvium were made m 
them The mountain slopes are often bare or covered only with a 
thin layer of mould 

Agriculture — The rainfill is sufficient for good grazing, but 
except in the Flathead valley cultivation was long considered to 
be cieptndent on irrigation and (onseqiuntly farmmg was onl} 
incidental to stock raising and mining until after 1870, and as late 
as I goo the ratio of improved farm land to the total land area 'w as less 
than in any other state or territory except New Mexico, Wyoming 
Arizona and Hawaii In 1906 the farm area was almost equally 
divided between dry farming and farming under irrigation, 
three- fourths of the wheat pioduccd was grown without im gallon, 
and the dry farmmg waa very successful vilh the comparatively 
new and valuable crops of durum ^ or macarom wheat, and Kussian 
barley, which is used m straw for winter feed to sheep and neat 
cattle The counties where dry farming had been earned on on the 
largest scale were Missoula, Ravalli, Flathead, Cascade, Fergus 
and Gallatin, where cereal yields, though not nearly so large as from 
irngated lands, were high compared with the average for the country 
But even where dry farming was successful, the increase of crops 
made possible by cheap irrigation seemed to be inducing farmers 
to abandon it Amon^ the larger pnvately imgated tracts are 

16,000 to 18,000 acres m Yellowstone county, fed by a canal built 
by the Billings Land & Irrigation Company about 35,000 acres of 
orchard land m the Bitter Root Valley, m I^valh county irrigated 
by canals from Lake Como a natural reservoir, and 100,000 acres 
m Missoula county, to be watered from a 28 ft dam across the Clatic 


Fork (or Missoula River) at Bonner Pnvate imgation by pumping 
was first bucccssfully introduced about 1901, and m 1906 a state 
report estimated that 125 pumping iriigition j)lants were m use 
in the state Honng for underground water supply to be used m 
irrigation was tried on a smill scale An of 1 6,000 acres m 
Missoula county is watered by a ditch 10 m long built in 1902 1905 
by the co operative Grass Valley-Frenchtown IiTigation C ompany, 
and the Tcion Co operative Canal Company m 1906 began work 
on a diversion canal from the Teton River, vhose waters are to be 
stored by a dam 62 ft high and 2100 ft long But more imjxirtant 
than private and co-operative undci takings are the kedeial irrigation 
projects In 1894 Congress jmssed tlu Carey Act, under Which 
Montana rectnved title to 1,000,000 acres of and land on conditiofi 
that the state would reclaim it by providing an adequate supply 
of water the stale acce pted the olfer, created an irrigation commis- 
sion and provided means lor sceiinng the nect ss u y funds Further- 
more Congress in 1902 appropnated the receipt irom the sales of 
public lands m the state to the construction of irrigation viork. In 
1899 th(re were 6812 m of imgation canals and Urge ditches in the 
stite the irngited acnage had increased from 350 582 icrcs in 1889 
to 951,154 acRs m 1899, when about 84 \ ol the imgate<l area was 
in the south west The great Federal projects were not btgun until 
iftcr 1900 Among them arc the Huntley project m Yellowstone 
county, begun m 1904 and prictically completed in 1908, covering 
land formerly m the Crow Indiin resti vatioii, the irrig ible area 
being 28,921 aerts the lower Milk river project (ind the sub- 
sidiary St Mary project) m Chouteau V illcy and Teton counties, by 
which the witer of St Mary river ^ is stored and diverted to the 
headquarters of the Milk river to iriigate an arei of 300,000 acres, 
the Sun rivci project (Teton, Lewis and Cl 11k, Chouteau and Cas- 
cade counties), by wluch, as the ordinary flow of that nver is already 
utilized for irrigation, the flood waters are stoicd and earned to 
the higher bench lands of the district lu Montana (Dawson county) 
and North Dikota (McKenzie county), the Lower Yellowstone 
project and the Blackfcct project, to irngate the Blackfeet reser- 
vation in Icton county 

In 1900, ii,8j 4 454 acres, or 12 7 % of the area, were included m 
farms of this, 1,736,701 lerts, or 14 7 %, were improved, 5| 7 % 
of the improved farm land w is irrigated 79 4 % of the irrigated 
land was used for growing crops and 20 6 % for pasturage the total 
acreage of all crops was 1,151,674, and of this 755,865, or 65 6 %, 
was migated In the same year there were 13,370 farms exclusive 
of those on Indian reservations of these, 6665 contained less than 
175 lercs each, 1289 contained more than 1000 acres each 8043 
contained some irngitcd land, the iverage amount being ii8 acres, 
11,592 were worked by owners or part owners, 624 by cash tenants, 
and O06 by share tenants 

Of the total acreage of all crops m 1809, 875,712 acres, or 76 %, 
were hay and forage, and 254,231 acres 01 22 i %, were cereals ot 
the ccual icrcage 52 7 % was oits, 36 2 % was wheat, 9 % was 
barley, and i 3 yo was Indian com In 1909 the oat crop was 

15.390.000 bushels from 300,000 acres the acreage of wheat in 1909 
was 350,000 and the production 10,764 000 bushels the acieagc 
of barlcv in 1909 wis 50,000 acres, and 1,900,000 bushels were 
raised thc» acreage of Indiin corn m 1909 was 5000 acres, and 

175.000 bushels wtic grown 

Sugar beets were first grown in Montana at Fvans, Cascade 
county, in 1893 without imgation In 1906 a refinery (with a daily 
slicing capacity of 1200 tons) was built at Bilhngs, Yellowstone 
county Russians, with experience in beet growing, and Japanese 
are furnished by the sugar company to Ihe growers for the bunching, 
thinning, hocmg and toj^ping of the beets In iqo6 sugar refineries 
were projected at Hamilton, Kalisptll, Chinook, Laurel, Missoula, 
Dillon and Great knlls and in 1907 the crojo was so large that 12,000 
freight cars wire needed to carry it and the railways had a car and 
coal famine " 

The cast IS devoted chiefly to stock raising for cattle, horses and 
sheep thrive well on the bunch grass except wlicn it is covered with 
snow The princip il sheep-raismg counties are Custer, Yellowstone, 
whither many sheep arc brought to be fattened, Rosebud, Beaver- 
head Valley, and Meagher In 1909 tlie number of sheep in Montana 
was 5 747,000, being exceeded only bv the number in Wyoming, the 
number of cattle wis 922,000, only 80,000 being milch cows, and the 
number of horses 319,0^^^ 

lumber — The woodland area was estimated in 1900 at 42,000 
sq m , much of which had been burned over It is confined mainly 
to the mountain slopes, and m March 1909 31,858 9 sq m , more 
■*^han three-fourths of this total, had been set apart in the following 

national forests Absaioka (980,440 acres), Beartooth (685,293 
acres), BeaverhcKid (1,506,680 acres m Montana and a smaller area 
iu Idaho), Bitterroot (1,180,900 acres), Blackfeet ( 1 , 956 , 34 ° acres), 

1 The St Mary and both forks of the Milk river flow northward 
into the Dominion of Canada and as there has been much pnvate 
irrigation both nortli and south of the international boundary, the 
present Federal project and other undertakings in the same regioi 
necessitate an international agreement as to tlie division of the 
waters, especially of the St Mary, and commissioners representing 
the Canadian government and the Umted States conferred in regard 
to it m May 1908 
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Cabinet (1,020,960 acres). Custer (590,720 acres), Deerlodgc 
(1,080,220 acres), I<lathead (2,092,785 acres), Gallatin (907,160 acres), 
Helena (930,100 acres), Jciierson (1,255,320 acres), Kootenai 
(i,60i,20o acres), Lewis aid Clark (844,136 acres), Lolo (1,211,680 
acros), Madison (i, 102, boo acres), Missoula (1,2^7,509 acres) and 
bioux (145,253 acres in Montana, 104,400 acres in South Dakota) 
A large part of the woodland contains no trees ht for lumber, never- 
theless the value of the lumber was $3,024,674 111 1905 More than 
one-half of the jiroduct is yellow pine and the remainder is princi 
pally red fir and tamarack There is scarcely any hardwood timber 
in the state 

Minerals and Mining Mining has been the leading mdustry of 
Montana evtr since the discovery pf gold in 1862 It contains the 
largest copper producing district in the world, and in 1907 mined 
more eopper than any other state or tcriitory except Arizona, this 
metal constituted nearly three fouiths in value of the state's mining 
pioducts m 1907, the total value being $60,66^,511 and that of copper 
$44,852,758 Ihe most important copper mines are in Silvcibow, 
Broadwater, Jefferson and Beaverhead counties Gold was dis 
covered in Dcerlodge county as early as i8;)2 but very little mining 
was done until ten yeais later In 1863 the 1 imous Aldei Gulch in 
Madison county was discovered and in the next ye ir, Last Chance 
Gulch in the south of Lewis and Clark county In 1865 the product 
reached its maximum, as the value of gold and silver combined (the 
value of the silver being relatively small) was $18,000,000 the pro 
duetion then decreased and in 190^ the vdue of the gold vv is only 
$1,800,000 Then copptr mining ripidly developed and tonsidci 
able gold was obtained from copptr ores Until the development 
of copjier mining, silver was produced only in small quantities along 
with gold, but as much more silver than gold was obtained from the 
copptr ores the value of the silver pioduet increased fiom $2^630,000 
m 1881 to $24,615,822 in 1892 The product then fell oft, but in 
1907 when it amounted to 9, 3 17,605 line ounces, valued at$6,i49,()i9, 
moie than nine tenths of it was denved fiom the copper ons in 
bilverbow county It was in 1882 while Marcus Daly was sinking 
a shaft at Anaconda in prcpantion for milling gold and silver ores 
that he discovered the first rich copper ledge Other discoveries 
about Butte followed, and the output of copper increased from 
11,011 long ton, in 1883 to 129,805 long tons m 190O, more than 
99 6 % from Siiverbow county J he industrial ind political life 
of Montana have been strongly influenced by the copper industry 
and by the tremendous wealth controlled by the copper interests 
in the industry three men were long dominant— Maicus Daly, 
William A Clark and T Augustus Htinze, later llu Amalgam iled 
Cojipcr Comjiany garni d control of a laige part of the min.s 

Coal was discovered m Montana before 1880, when 224 tons wen 
mined In 1907 the output was 2,016,857 ^.nd in 1908 

1,920,190 tons Ihe c-oal undcilying the east half of the state, tin 

Great Plains," is ligmtic and of infenor (juality, but that in the 
mountain districts is bituminous and generally suitable for coking 
1 he pnneipal fields arc the isolated liull Mountain deposit, 45 m 
north east of Billings, in Yellowstone county the large Clark Fork 
field in Meagher, Sweet Grass, Ydlowstoncand Carlxm counties the 
small but valuable Rocky Fork field in the south central part of 
Carbon county the Red I odge field in Carbon county, the Yellow 
stone field chiefly in Gallatin and Park counties, the Trail Crtek 
deposits, 10 m south of Bozeman the C mnab ir field in south Park 
county the Great Falls fnld in Cascade county and the West 
Gallatin, the Toston and the Ruby vdley liclds The output 
steadily increased until 1895 when it was 1,504,193 short tons 
but from then to 1905, when it was 1,64^,832 short tons, the quantity 
varied little from year to year From 1905 to 1907, when the 
output was valued at ^3,907,082, the mereasc in production was 
ste uly 

Cxramtc, sandstone and limestone an abundant in the state, but 
have been little developed Granite was quariied in 1907 to the 
value of $102,050 1 imcstone quarried in the same year was worth 

$124, ()0o anil sandstone was valued at $39,216 Some light grey 
sandstone found in Rocky Cafion, Gallatin county, looks much like 
the Bere i (Ohio) sanelstone, and a sandstone quaiiicd at Columbus, 
Yillowstone county, was manufactured into grindstones equal to 
those made from the Berea stone Gypsum in Carbon county and 
in Cascade county is worked for plaster Sapphires are found in 
sc viral gulches, especially on Yogo Creek, 16 m from Utica Fergus 
county, where blue stones are found, and on Rock and Cottonwood 
creeks, where green, yellow, red and blue sapphires have been 
foiin I Many of the s ipphircs are shipped to Switzerland for watch 
jewels and for bearings In 1907 the total value of precious stones 
was $229,800 

Manufactures — With the exception of the smelting and refining 
of copper, manufactunng is m Montana a decidedly minor industry 
In 1905 the total value of the factory ' product was $66,415,452, 
and the value of the copper (by s+atc reports) was $48,165,277 
Lumber and timber products, which r inked second, increased in 
value from $2,846,268 in 1900, to $3 024,674 in 1905 Flour and 
grist mill products rose during that period from $937,462 to 
$2,003 136, and malt lK|uors increased m value from $1,267,331 to 
In 1905 the value of the products of the factones of 
Anaconda and Great Falls was 63 5 % of that for the entire state 

I ransport — Montana is served by three transcontinental railways 


the Great Northern traversmg the north, the Northern Pacific 
traversing the south east south and south-west portions, and, north 
of the Northern Pacific, the Chicago, Milwaukee & Puget Sound, an 
extension of the Chieigo, Milwaukee be St Paul to Seattle anil 
Tacoma, practically completed in 1909 branch lines of the Great 
Northern, from the north, connect with the Northern Pacific and 
the Chicago, Milwaukee L Puget Sound at Butte, and with the 
Northern Pacific at Laurel Ihe Oregon Short Line from the south 

connects with the Nor them Pacific, the Great Northern, and the 
Chicago, Milwaukee 6 c Puget Sound at Butte, and the Burlington 
system, also fiom the south, connects with the Northern Pacific 
at Billings, Yellowstone county The Butte, An iconda & Pacific 
railway carries ore from the mines at Butte to the smelters at 
Anaconda The fi’*'^t 1 iilway was the Oregon Short T me, which was 
completed by the Union Pacific Company from Cgdtn, Utih to 
Butte in i88r The Northern Pacific reached Helena two yi 
later and the railway mileage in the state increased from 106 m in 
i8bo to 4012 62 m m 1909 River transjx)rt has been of iclativtly 
huh importance since the advent of railways 

Population — Ihe population of the state increased from 
39,159 in 1880 to 243,329 in 1900 Of the total population in 
1900, 67,067 were foreign-born, 11,343 vvcrc Indians, 2441 
Japanese, 1739 ( hinese and 1533 negroes, most numerous among 
the forcign-born were 13,826 Canadians, 9436 Irish, 8077 
English, 7162 Germans and 5346 Swedes Ihe Indians are 
mostly members of the following tribes the Picgan, the Crow, 
the Salish (or Flathead), the Sioux, the Assiniboin, the Arapaho 
Atsina (miscalled Grosventres) and the Northcin Cheyenne 
The Picgans, with small remn mts of a few other tribes, number- 
ing (1900) about 2060, occupy tlie Blackfeet rtstrv alien 
in the north-west of leton county, the Ciows, numbciing 
1857, occupy the Crow reservation in the south central part of 
the state, the Salish, with small remnants of the Pend Oreille, 
the Spokan, the Lower Kalispell and the Kutcnai, numbering 
1837, o<^<^upy the hlathead reservation in the north of Missouli 
and the south of Flathead county, Assiniboms and others of 
Sioux stock, numbering about 1 793, ot ( upy Fort Peck reserva- 
tion in the south-east of Valley county Atsina and Assiniboin^, 
numbering about 1429, occupy Fort Belknap reservation in the 
east of Chouteau county, and the Northern C hey ennes, number- 
ing about 1357, occupy Northern Cneyenne reservation in the 
south-east of Rosebud county Many of the Indians ai e engaged 
in stock-raising, the Crows have an irrigation system and aic 
extensively engaged in farming Roman Catholics are moic 
numerous m Montana than Protest xnts, having 72,359 communi- 
cants out of a total of 98,984 of all denominations in 1906, when 
there were 7022 Methodists, 4096 Presbyterians, 3290 Protestant 
Fpiscopalians and 2029 Baptists In 1900 the urb in populatu n 
{t € population of places having 4000 inhabitants or moie) was 
69,989, the semi-urban {i e population of incorporated plues 
having less than 4000 inhabitants) was 30,270, and the uiial 
(t € population outside of incorporated places) was 143,070 
Ihe rural population was therefore in that year 58 8 % of the 
total, and the urban was only 28 7 % of the total, but from 1890 
to 1900 the urban increased 185 % while the rural increased 
only 55 6 % The principal cities are Butte, whose population 
increased from 10,723 in 1890 to 30,470 in 1900, Great Ikalls 
(1900), 14,930, Helena, the capital (1900), 10,770, Anaconda 
(1900), 9453 

Administration — The state is governed under a constitution 
adopted in 1889, a month before Montana’s admission into the 
Union The requirements for amending this constitution arc 
an affirmative vote m eac h house of the legislature of two-t birds 
of its members, followed, not less than three months later, by 
an affirmative vote of a majority of the electors voting thereon 
at a general election, or, by a like vote of each house of the legis- 
lature and of the electorate, a convention may be called to revise 
or amend it, a revision or amendment in this manner requiring 
the ratification of the electorate not less than two months nor 
more than six months after the adjournment of the conventic n 
General suffrage is conferred on every male citizen of the United 
States who is twenty-one years of age rnd who has lived in tlic 
state one year, and in the county thirty days immediately 
preceding an election, the only exceptions being idiots or insane 
persons, a woman who has the qualifications for suffrage thst 
are required of a man, may vote at any school district election 
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and if a tax-payer she may vote on all questions submitted 
to the tax-payers of the state or of any political division 
thereof 

Ihe officers of the executive department are the governor, 
lieutenant-governor, secretary of state, attorney-general, 
treasurer, auditor and superintendent of public instruction, 
each of whom is elected for a term of four years No person is 
eligible to any of these offices who shall not have lived within 
the state for two years next preceding the election, no person 
IS eligible to the office of governor, lieutenant-governor, attorney- 
general or superintendent of public instruction who is not thirty 
years of age, no person is eligible to the office of secretary of 
state, treasurer or auditor who is not twenty-five years of age, 
no person is eligible to the office of attorney-general who has not 
been admitted to practice in the supreme court of the state, and 
the treasurer is ineligible to his office for the immediately suc- 
c ceding term 1 he governor’s powers are limited As m other 
states he is commander-in-chicf of the militia With the advice 
and consent of the senate he appoints various administrative 
offic ers With the approval of the majority of a board of pardons 
(( omposed of the secretary of state, attorney -general and auditor), 
he may pardon offences or commute punishment, and remit fines 
and forfeitures He may veto any bill passed by the assembly, 
01 in the case of a bill making appropriations of money he may 
veto any item of it, and no bill or item of an appropriation 
bill whuh he vetoes within five days (Sunday excepted) 
after it has been presented to him, can become a law or part of a 
law unless passed over his veto in each house by a two-thirds 
vote of the members present Under an amendment to the 
Co iStitution adopted in 1906 his veto power does not extend 
to measures referred to the people by the legislative assembly 
or by initiative and referendum petitions Without his ap- 
proval, also, no order or resolution of either house, other than 
to adjourn or relating solely to the business of the assembly, can 
take effect until passed again by a two-thirds vote as in case 
of a bill 

1 he legislature consists ol \ senate and a house of represen- 
tatives Except when called m special session by the governor 
It meets (at Helena) on the first Monday of January in odd num- 
bered years only, and the length of its session is limited by the 
co IStitution to sixty days Senators are elected, one from each 
( ounty, for a term of four years, repicsentatives are elected, one 
or more from eac h county according to population, for a term of 
two years The qualifications for a senator are that he be at 
least twenty-four years of age and have resided in his county or 
district at least one year next preceding his election, for a repre- 
sentative there are no qualifications other than those required 
for suffrage The action of the legislature is much restricted 
by the constitution a lor g list of cases is named in which that 
body is prohibited from passing any local or special laws, it is 
prohibited from delegating to any special commission power to 
perform any municipal func turns whatever, from making any 
appiopriations for charitable, industrial, ediu itional or benevo- 
lent purposes to any person, coipoiation or community not 
under the absolute control of the state, and from authorizing 
the state to contract any debt or obligation in the construe tior 
of any railway, or to lend its credit m aid of such railway con- 
struction In 1906 an amendment to art s, sec i of the state 
constitution, authorized the initiative and referendum, hut two- 
fifths of the entire number of counties must each furnish for 
initiative petitions signatures amounting in number to 8 % of 
the whole number of votes cast for governor at the election last 
preceding the filing of the petition, for referendum petitions 
two-fifths of the counties must each furnish as signers 5 % of the 
legal voters, and any measure referred to the people shall be in 
full force unless the petition for the referendum be signed by 15 % 
of the legal voters (whose number is that of the total votes c ast 
for governor, &c , as above) of a majority of the whole number 
of counties, but that in such case the law to be referred shall be 
inoperative until it is passed at the popular election 
The administration of justice is intrusted to a supreme court, 
an mcreasing number of clistnct courts, and at least two justices* 
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courts in each organized township, besides police and municipal 
courts The supreme court is composed of a chief justice and 
two associate justices elected for a term of six years It holds 
four sessions a year at Helena and has both original and appellate 
jurisdiction For most district courts there is only one judge, 
but for the more populous there are two, they are all elected for 
four years Ihese courts have original jurisdiction in cases at 
law and in equity in which thi value in controversy exceeds 
$50, in criminal cases amounting to felony, in all matters 
of probate, m actions for divorce, &c , and appellate jiinsdu tion 
in cases arising in the inf enor Courts Justices of the peace aie 
elected for two years and have civil jurisdiction in sevci d 
classes of actions in which the amount demanded does not 
exceed $300, and in such cases as petit larceny, assault m the 
third degree and breach of the peace 

bor purposes of local government the state is divided into 
counties, each county into townships, school districts ^nd road 
districts, and there are incorporated cities and towns Ihe 
county officers are a board of three commissioners, a ticasurci, 
a sheriff, a county clerk, a clerk of the district court, an attorney, 
a surveyor, a coroner, a public administrator, an assessor, a 
superintencicnt of schools, and in some instances, an auditor 
Ihe commissioners are elected for six years, the other officers, 
for two years Among the commissioners’ powers and duties 
arc the management of county property, the levying of taxes, 
the equalizing of assessments, the division of the county into 
townships, school districts and road districts, the laying out 
and management of public highways and ferries, and the care 
of the poor The township is of minoi importance, its principal 
officers being two justices of peace and two constables Muni- 
cipal corporations are classified according to population, those 
having 10,000 inhabitants or more are cities of the first class, 
those having less than 10,000 but more than 5000 inhabitants, 
cities of the second class, those having less than 5000 but more 
than 1000 inhabitants, cities of the third (lass, and those having 
leos than 1000 but more than 300 inhabitants towns In a 
city of the first class, a mayor, two aldermen from each w^^rd, a 
polue judge, and a treasurer who may be ex officio tax-collector 
are elected, and an attorney, a clc rk, a chief of police, an assessor, 
a street commissioner, a jailer, a surveyor, and, where there is a 
paid fire department, a chief engineer with one or more assis- 
tants, may be appointed by the mayor with the consent of the 
council The officers of cities of the second and third class are 
the same, except that the clerk is ix officio assessor In towns 
only a mayor and aldermen are elected, and the mayor with the 
consent of the counc il appoints a clerk who is ex officio assessor, 
a treasurer who is ex officio collector, and a marshal who may 
be ex officio street commissioner The principal municipal 
officers hold office for two years 

A wife may hold property and make contracts as if she were singk, 
and neither husband nor wife is accountable for the acts of the othci 
Ihe husband is required to support himself and his wife if he is 
iblc to do so , if he is unable, his wife is required to assist him On 
the death of cilhti husband or wife at least one-third of his or her 
property passes to the other Recognized causes foi divorce arc 
adultery extreme cruelty, wilful desertion wilful neglect habitual 
intemperance or conviction for felony The homesb ad of a head 
of a family consisting either of a farm not exceeding 160 acres or 
^2500 in value or of a house ind lot — the lot not exceeding J acre 
and the house and lot not exceeding $2500 in value — is sccuieil 
against debtors except in case of judgments obtained before the 
homestead was recorded as such in case of labourers' mechanics 
or vendors hens and in case of a debt secured by mortgage, if the 
owner is a married person the homestead (aniiot be mortgaged 
without the consent of both husband and wife Tor the settlement 
of disputes between labourers and employers thcie is a state board, 
appointed by the governor and consisting of an employer of labour 
a Ulxiurer and a disinterested citizen Upon application of either 
or l>oth of the parties, provided the employees be not less than 
twenty, this board is required to inquire into the cause of the dispute, 
with the aid of two expert assistants who shall be nominated by the 
parties, and to render a decision which is binding for at least six 
months upon the parties to the application 

Charttaole and yenal Institutions — These are a state prison at 
Deer Lodge, managed bv contract, a reform school at Miles City, 
an industrial school at l3utte an orphans' home at Twin Bridges 
the soldiers* home at Columbia halls a school for deaf and blind 
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at Boulder, and an insane asylum at Warm Springs, managed by 
contract They aie all under the supervision of a state board of 
charities and reform The state also has a bureau of child an<l 
animal protection 

tducaiion —Ihe public school system is administered by state, 
county and district otfucis The common school of each district 
IS under the immediate supcrvi >ion of a board of trustees, but a st ite 
tc\tlx>ok ctimmission determines what textbool s shall be used 
in these schools the sta^e superintendent of public instruction 
prepares the questions th it are used in examining applicants to teach 
povsses judgment on publications for use m school libraries and 
advisA with tlie county supermtendent of schools A count v board 
of education examines apjnicants fpr teachers positions and pupils 
applying to enter high schools The county superintendent advises 
the teachers and holds teachers institutes Fach school district 
IS required by law to keep i(s sehotil open at least three months a 
year and all children between tlie a^cs of eight and fourteen are 
required to attend for the full term , if unemployed they are required 
to continue in school until they have attamed the age of sixteen 
In igo 8 fifteen of the counties had a county high school and there 
were also lo accredited city high schools in 1908 J he state educa 
tiunal institutions are the university of Mont ina (1895), at Missoula 
the normal college it Dillon, the college of agriculture and mechanic 
arts (1893J Bozeman, and the school of mines (it}oo) at 
Butte Tnoy arc all under the supervision and control of the state 
board of education which consists of the governor, the state super- 
intendent, the attorney general and eight other members appointed 
by the governor for a tcim of four years two retiring annu illy 
The entire educational system is maintained very largely out of 
funds derived fiom lands appropriated by Congress tor that 
purjiose 

1 1 nance — \bout one hilf of the revenue for state and county 
purposes is derived from a general property tix All tixablc 
property in each county escept that of railways m more than one 
county IS assessed at its full vilue by the county assessor The 
franchise roadwiy roadbed, nils and rolling stock of laihviys 
in moie than one eountv are assessed at the ir full value by the state 
board of equalization The assessment rolls of the countv assessor 
are subject to altention by the board of county commissioners 
sitting as V county board of equalization and the assessments as 
between counties are subject to alteration by the state board of 
equalization The state legislature biennially fixes the rate of 
taxes foi state purjxiscs , the imount of this levv is now limited bv 
the Constitution to 2J mills on the dollar The boaird of county 
commissioners fixes the rate of county taxes and levies those taxes, 
and the county treasurer coUeets the taxes of the state and those of 
the county Among the other sources of revenue are a poll-tax of 
two doll irs on each man between the ages of twenty one ind sixty 
licences an inheritance tax nnt of state linds and the income 
from invested funds received from the sale of st ite lands 

The state had a bonded debt m 1909 of $384 000 authorized 
by popular \ ole m November 190S , by the constitution the aggregate 
indebtedness of the stite was limited to $100 000 except in c<isc of 
war mvasion or msurrection or In cast a measure authorizing a 
greater indebtetlness should be submitted by the UgislaLure to the 
electorate and should receive i majonty of the votes east The 
constitution limits the mdebtedness of a count> to 5 % of the valut 
of its t ixable property and th it of a city town or school district 
to 3 % except th it the question may be submitted to a vote ol 
the tax payers affec tod when it is deemed necessiry to construct a 
sewciage system or procure a water supply 

History — The first exploration within the borders of Montana 
was made in 1743 by Sieur dc la Verendrye, who m that year 
led an expedition up the Missouri nvtr to the Great Falls and 
ne ir where Helena now stands , the first exploration in that part 
of the state whuh lies west of the mam range of the Rocky 
Mountains was made by Meriwether Lewis and William Clark 
m 1 80s That part which lies east of the mountains was 
included m the Louisiana Purchase of 1803 and became succes- 
sively a part of Missouri Territory in 1812, of Nebraska Territory 
in 1854, of Dakota Territory in 1861 tnd of Idaho Territory m 
1863, that which lies west of the mountains became successively 
a part of Oregon Territory m 1848, of Washington Territory in 
1853 and of Idaho Territory in 1863 In 1864 Montana Terri- 
tory was created, and in 1889 this Territory was admitted to 
statehood The report of Lewis and Clark attracted many 
traders and trappers, and within a few years the Missouri Fur 
Company, the Rocky Mountain Fur Company, the Hudson Bay 
Company and the American Fur Company had established 
fortified trading posts on the Missouri, the Yellowstone, the 
Marias, the Milk and other rivers, the most prominent among 
these was Fort Benton, which was established in 1846 at the 
head of navigation on the Missouri, and was made the head- 
quarters of the American Fur Con:q>any^ In 1841 Father 


Peter John De Smet (1801-1872), a Belgian Jesuit missionary 
established Saint Mary’s Mission in Bitter Root Valley, but, as 
the Inch ms repeatedly attacked the mission^ it was abandoned 
m 1850 Fort Owen was, however, established in its place and 
continued for several years the chief settlement west of the 
mountams 

The development of Montana was scarcely begun when the 
discoveries of gold were made at Bmnack, Beaverhcaxl Valiev, 
in 1862, at Virginia city, Alder Gulch, in 1863 and at Helena, 
Last Chance Gulch, in 1864 Several thousand people now 
rushed in, and before the Territorial govemment was created, the 
gold districts and the roads thereto suflered from a reign of law- 
lessness The citizens organized a “ vigilani c committee ’’and 
haiaged many of the outlaws Many traders and trappers wcri 
butchered by the Indians, who became still more troublesome 
after the invasion of the lerritory by the gold-seekers, and the 
surveying of railway routes had been undertaken Treaties 
and military operations were at first of no avail, but in 1876 the 
United States government took steps to reduce them to sub- 
mission, and Generals George Crook (1828-1890), Alfred Howe 
Terry (1827-1890) and John Gibbon (1827-1896), with 2700 
I troops (besides the Crow scouts), wcie sent against the Sioux 
I under Sitting Bull, Crazy Horse and others On the 17th of 
I June General Crook with 1000 men defeated a laige force of the 
Indians near the Rosebud river On the 22nd of June General 
George A Custer was sent up the Rosebud, and on the moinmg 
of the 25th passed over the divide of the Little Big Horn, where 
the Sioux were soon discovered Custer divided his regiment 
into four commands, his own ( omprising 262 men Ccmtinuing 
a few miles down stream, he i ame upon what was supposed to l^e 
a single Sioux village, the Indians, however, proved to number 
from 8000 to 10,000, including 2500 to 3000 warriors Custer 
was soon completely surrounded and tlie entire command, save 
a single Crow scout, was slaughtered This was, however, the 
beginning of the end of the Indian troubles On the 29th of 
September a b ind under Amcru an Horse was defeated md their 
leader killed, m 0 ( tuber some 5000 Indians surrendered, and on 
the 22nd of April 1877, 2000 more under Crazy Horse laid clown 
their arms General Crook and Colonel Nelson A Miles especi- 
ally distinguished themselves In October 1877 the Nez Pereas 
under Chief Joseph after a masterly retreat from Idaho of over 
1000 m , probably unequalled in Induin warfare, were hemmed 
in by greatly superior fon es and captured m the Bear Paw 
Mountains in Chouteau c ounty 

In most of the territorial or state elections the Democrats, 
or the Democrats and Populists united, have been triumphant, 
a Republican governor having been elected only m 1892, but 
the contests have often been ardent and bitter In 1889 the 
Democrats were charged with fraud in the 34th election precinct 
of bilverbow county, and, the dispute remaining unsettled, 
two legislatures were seated Earh legislature elected two sena- 
tors to the United States Senate, which, having a Republican 
majority, seated the Republicans More notable, however, 
was the feud between W A Clark and Man us Daly, both Demo- 
crats William Andrews Clark (b 1839) removed in 1856 from 
Pennsylvama to Iowa, m 1862 to Colorado, and in 1863 to Mon- 
tana, where he became the wealthiest mine-owner Marcus 
Daly (1842-1900) went from Ireland about 1857 to New York 
City, and thence to C alifornia and Nevada, and in 1876 reached 
Butte, Montana In 1882 he discovered one of the richest copper 
deposits in the world Clark aspired to be a United States 
senator, but by ndicubng Daly, provoked a powerful opposition 
Clark was one of the two Democratic claimants who had been 
denied a seat m the senate in 1890 Three years later he was 
agam nominated, but Daly prevented his election Clark 
secured his election to the senate in 1899, but Daly furnished to 
the Committee on Elections and Privileges su(h evidence of 
bribery and fraud that it decided against seating him Daly 
died on the 12th of November 1900, and in 1901 Clark 
was elected senator for the full term, which expired in 1907, 
when he was succeeded by Joseph Moore Dixon (b 1867), a 
Repubhean. 
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The governors of Montana have been as follows 
Territorial 

Sidney Edgcrton 
Thomas Meagher (acting) 

Green Clay Smith 
James Monroe Ashley 
fetnjamin h Potts 
John Schuyler Crosby 
B Plait C uj)t liter 
Samuel Thomas Hauser 
Preston Hopkins Leslie 
Benjamin F White 


1804- 1B05 

1805- 1866 
1800-1869 
1869 '-1870 
I 870-1 S83 

1883- 1884 

1 884- 1 885 

1885- 1887 
1887-1889 
1889- 


Tostph Kemp Toole 
John Ezr i Rickards 
Robert Burns Smith 
Joseph Kemp loole 
Edwin L Norris 


Stale 

Democrat 1889 1893 

Kepubhcdii 1893-1897 

Demociat and Populist 1897-1901 
Democrat 1901-1909 

1909- 


Bii3LioGRA.rHY — United States Geographical and Geological Purvey 
of the Terntones (Washington 1872-1874), material mucxed in the 
vinous bibliographies [e g Bulletin 301) of the U S Geological Sur 
vey , Annual Reports of the Bureau of Agriculture I abor and Industr\ 
of the State of Montana, Samutl Fortier Irrigation in Montana 
(Washington 1906) being Bulletin No 172 (revised! of the U S 
Department of Agriculture ofTiee of Experiment stations, the 
Reports of the United States Census, H H Bancroft Fhe History 
of Washington Idaho and Montana (Sui Franciseo 1890), Joaquin 
Miller An lUustratid History of the State of Montana (Chicago 1893) , 
M A Lersen \cd ) History of Montana (Chicago 1885), Alice 
Hairiman Pacific History Stones Montana Edition (San Francisco 
1903), Rolxjrt Vaughan Then and Now, or 1 hirty six Years in the 
RocA 1^5 (Minneapolis 1900), I J Dmsdalc I he Vigilantes of Mon- 
tana (Virginia City 1866) and the Contributions to the Historical 
Society of Montana (llekna 1S76 sqq ) 

MONTANELLI, GIUSEPPE (1813-1862), Italian statesman 
and author, was horn at Fucecchio in I use any, and m 1840 
was appointed law professor at Pisa He contributed to the 
Aniologiay a celebrated Florentine review, and m 1847 bounded 
a newspaper called Vllalia, the programme of which, was 
** Reform and Nation xlity ” In 1848 Montanclli served with 
the Tuscan student volunteers at the battle of Curtatone, where 
he was woundid and taken prisoner by the Austrians On 
being liberated h( returned to Tuscany, and the grand duke 
Leopold II, knowing thxt he was popular with the masses, sent 
him to Leghorn to quell the disturbances In October, I copold, 
much against his inclinations, asked him to form a ministry 
lie ucepted, and on the 10th of January' 1849, induced the 
grand duke to establish a nation d convtitucnt assembly But 
I eupold, alarmed at the turn affairs were t iking, flee} from 
Floieiicc, and Montanclli, Guerrazzi and Mazzini were elected 

triumvirs “ of Tuscxny Like Mazzini, Montanclli advocated 
the union of Tuscany with Rome But after the rcstorxtion 
of the grand duke, Moniinclli, who wis in ILins, was tried and 
condemned by default, he remained some years in France, 
where he became a partisan of Napoleon HI On the formation 
of the kingdom of Italy he returned to 1 uscany and was elc( ted 
member of parliiment , he died in 1862 He was an enthusiastic, 
but a fickle and ambitious, demagogue, and he achieved a better 
reputation as a writer 

His most important literary work is his Memoric sulT Italia 
e <ipecialmente sulla Toscana dal 1814 al r8jo in 2 vols (Turin 1853) , 
he also wrote II Partito nazionale itahano (runn 1856) VImperOy 
iipapato e la democra^ia in Itaha (l^loTGnCQ 1859) and De// ordinal 
mento nazionale in Itaha (hloience, 1862) His dramatic poem La 
7 entazione and his tragedy Camma achieved some success in their 
d ly Sec Assunti Marradi G To<icanelli e la Toscana dal /8/j al 
JS62 (Rome T 909) 

MONTASES, JUAN MARTINEZ {c 1580-1649), Spanish 
sculptor, was bom at Alcala-la-rcal, m the province of Granada 
His master was Pablo de Roxas, his first known work (1607) 
being a boy Christ, now m the sacristy of the capella anttgua 
in the cathedral of Seville The great altar at Santiponce 
near Seville, was completed in 18 t 2 Montafies executed most 
of his sculpture m wood, covered with a surface of polished gold, 
and coloured Other works were the great altars at Santa 
Clara in Seville and at San Miguel m Jerez, the Conception 
and the realistic figure of Christ crucified, in the Seville cathedral, 
the figure of St John the Baptist, and the St Bruno (1620), 
a tomb for Don Perez de Goizman and his wife (1619)5 the St 


Ignatius and the St Francis of Borja m the university church 
of Seville Montanes died in 1649, lewing a large family 
His works are more realistic than imaginative, but this, allied 
with an impeccable taste, produced remarkable results The 
equestrian statue of King Philip IV , east m bronze by Pietro 
1 deca in Florence and now in Madrid, was modelled by Montanes 
He had many imitators, his son Alonzo Martinez, who died 
in 1668, being among them 

See B Haendeke Studien zur Ge*i(hicht( der spaniechen Plastik 
(Strassburg 1900), F G6mez Histona de la cstuliura en hspaha 
(Madrid 1885) 

MONTANISM, a somewhat misleading name for the movement 
ill the 2nd (entury which, along with Gnostuism, occupied the 
most critical period in the history of the Farly Lhunh It was 
the overthrow of Gnostidsm and Montanism Ihit made the 

Catholu ” Church Ihc credit of first diMcrning the true 
signiheanee of the Montanistic movement belongs to Ritsehl ^ 
In this arti( le an ac count will be given of the general signifii anee 
of Montanism in relation to the history of the Church in the 
2nd lentury, followed by a sketch of its origin, de\t]opment 
and dedine 

I From the middle of the 2n(l century a change began to 
take place in the outward circumstances of Christianity The 
Christian faith had hitherto been maintained in a few small 
c ongregalions scattered over the Roman Empire I hese con- 
gregations were provided with only the most indispensable 
constitutional forms (‘‘ Coq)us sumus de eonscicntia rchgionis 
(le unitate diseiplinae, de spei foedere ’^) 1 his state of things 

passed away The Churches soon found numbers within their 
pale who stood in need of supervision, instruction and regular 
i control The enthusiasm for a life of holiness and separation 
from the world no longer swayed all minds In many cases 
solier convictions or submissive assent supplied the want of 
spontaneous enthusiasm There were m iny who did not become^ 
but who zvercy and therefore remained, C^hristians Ihen, m 
addition to this, Chiislians were already found in all ranks 
and occupations — in the imperial palace, among the officials, 
111 the abodes of labour and the halls of karning, amongst slaves 
ind freemen Should the (hunh take the decisive step into 
the world, conform to its customs, and acknowledge as far as 
possible Its authorities? Or ought she, on the other hand, 
lo lemain a society of religious devotees, separated and shut 
out from the worliP lhat this was the question at issue is 
obvious enough now, although it tould not be ekarly perceived 
at the time It was natural that warning voices should then 
be raised in the Chun h against secular tendencies, that the well- 
known counsels about the imitation of Christ should he held 
up in their literal strictness before worldly Christians The 
Church as a whole, however, under pressure of circumstances 
rather than by a spontaneous impulse, decided otherwise She 
marched through the open door into the Roman state, and 
settled down there to c hristi inize the state by imparling to 
It the word of the Gospel, but at the same time leaving it every- 
thing except its gods On the other hand, she furnished herstll 
with everything of value that could be taken over from the 
world without overstraining the elastic structure of the organiza- 
tion which she now adopted With the aid of its philosophy 
she created her new Christian theology, its polity furnished 
her with the most exact constitutional forms, its jurisprudence, 
Its trade and commerce, its art and industry, were all taken 
into her service, and she contrived to borrow some hints evc*n 
from its religious worship With this equipment she undertook, 
and earned through, a world-mission on a grand scale But 
believers of the old school who protested in the name of the 
Gospel against this secular Church, they joined an enthusiastic 
movement which had onginated m a remote province, and had 
at first a merely local importance There, m Plirygia, the ciy 
for a strict Christian life was reinforced by the belief in a new 
and final outpouring of the Spirit — coincidence which has 
been observed elsewhere in Church history — as, for instance, 
among the early Quakers and in the Irvingite movement These 

1 Lntstchung der altkatholischen Kirche, 2iid ed Bonn (1857) 
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zealots hailed the appearance of the Paraclete in Phrygia, and 
surrendered themselves to his guidance In so doing, however, 
they had to withdraw from the Church, to be known as Mon- 
tanists,’^ or “ Kataphrygians,” and thus to assume the character 
of the sect Their enthusiasm and their prophesymgs were 
den lunced as demoniacal, their expectation of a glorious earthly 
kingdom of Christ was stigmatized as Jewish, their passion 
for martyrdom as vainglorious and their whole conduct as 
hypocritical Nor did they escape the more serious imputation 
of heresy on important articles of faith, indeed, there was a 
disposition to put them on the same level with the Gnostics 
The effect on themselves was what usually follows in such 
circumstances After their separation from the Church, they 
became narrower and pettier m their cone eption of Christianity 
Their asceticism degenerated into legalism, their claim to a 
monopoly of pure Christianity made them arrogant As for 
the popular religion of the larger Church, they scorned it as an 
adulteratea, manipulated Christianity But these views found 
very little acceptance in the 3rd century, and in the course of 
the 4th they died out 

2 Such IS, in brief, the position occupied by Montrnism in 
the history of the ancient Church The rise and progress of the 
movement were as follows 

At tlie close of the reign of Antoninus Pius— probably in 
the year 156 (Epiphanius) — Montanus appeared at Ardabau 
in Mvsia, near the Phrygian border, bringing revelations of the 
“ Spirit ” to Christendom Montanus claimed to have a pro 
phetic ( ailing in the verv same sense as Agabus, Judas, Silas, the 
daughters of Philip, Quadratus and Ammia, or as Ilermas at 
Rome At a later time, when the validity of the Montanistic 
propvhecy was called in question, the adherents of the new move- 
ment appealed explicitly to a sort of prophetic succession, in 
which their prophets had received the same gift which the 
daughters of Phihp, for example, had exercised in that very 
country of Phrygia The burden of the new prophecy seems to 
have been a new standard of moral obligations, especially with 
regard to marriage, fasting and martyrdom But Montanus had 
1 irger schemes m view He wished to organize a special com- 
munity of true Christians to wait for the coming of their Lord 
The small Phrygian towns of Pepuza and fymion were selec ted 
as the headquarters of his church Funds were raised for the 
new organization, and from these the leader and missionaries, 
who were to have nothing to do with worldly life, drew their 
pay Only two women, Prisca and Maximilla, were moved 
by the Spirit, like Montanus, they uttered in a state of frenzy 
the commands of the Spirit, which urged men to a strict and holy 
life This does not mean that visions and signific ant dreams may 
not have been of frequent occurrence in Montanistic circles ^ 

For twenty years this agitation appears to have been confined 
to Phrygia and the neighbouring provinces But after the 
year 177 a persecution of Christians broke out simultaneously 
in many provinces of the Empire Like every other persecution 
It was regarded as the beginning of the end It would seem that 
before this time Montanus had disappeared from the scene, but 
Maximill i, and probably also Prisca, were working with redoubled 
energy And now, throughout the provinces of Asia Minor, 
in Rome, and even in Gaul, amidst the raging of persecution, 
attention was attracted to this remarkable movement The 
desire for a sharper exercise of discipline, and a more decided 
renunciation of the world, combined with a craving for some 
plain indic ation of the Divine will in these last c ritical times, had 
prepared many minds for an eager acceptance of the tidings 
from Phrygia And thus, within the large congregations where 
there was so much that was open to censure in doctrine and 
constitution and morals, conventicles were formed m order 
that Christians might prepare themselves by strict discipline 
for the day of the Lord 

1 Theodolus “ the first steward of the New Prophecy was a 
i^ow worker with Montanus and almost certainly a prophet 
L^ter on rirmihan, \vnting to Cyprian mentions a prophetess 
^o appeared m Cnppndoci i about ad 236 and Epiphanius (Haer 
4Q)i|^lls of another called yuintflla — [Eu ] 


Meanwhile in Phrygia and its neighbourhood — especullv in 
Galatia, and also in Thrace — a controversy was raging between 
the adherents and the opponents of the new prophecy Between 
1 50 and 176 the authority of the episc opate had been immensely 
strengthened, and along with it a settled order had been mtro- 
duced into the ( hurches As a rule, the bishops were resolute 
enemies of the Montanistic enthusiasm It disturbed the peace 
and order of the congregations, and threatened their safety 
Moreover, it made demands on individual Christians such as 
V ery few could c omply with But the disputation which Bishops 
Zoticus of Cumana and Julian of Apamea arranged with Maxi- 
milla and her following turned out disastrously for its promoters 
The “ spirit ’’ of Maximilla gained a signal victory, a certain 
Ihemiso in particular having reduced the bishops to silence 
Sotas bishop of Anchialus attempted to refute Prisca, but with 
no better success (Eusebius , eccl v 19) These proceedings 
w'€re never forgotten in Asia Minor, and the report of them 
spread far and wide In after times the only way in which the 
discomfiture of the bishops could be explained was by asserting 
that they had been silenced by fraud or violence This was 
the commencement of the excommunication or secession of 
the Montanists in Asia Minor Not only did an extreme party 
arise in Asia Minor rejecting all prophecy and the Apocalypse 
of John along with it, but the majority of the Churches and 
bishops m that district appear {c 178) to have broken off all 
fellowship with the new prophets, while books were written 
to show that the very form of the Montanistic prophecy w is 
suffic lent proof of its spuriousness ^ In Gaul and Rome the 
prospects of Montanism seemed for a while more favourable 
The confessors of the Galilean Church at Lyons wcie of opinion 
that communion ought to be maintained w th the zealots of 
Asia and Phrygia, and they addiessed a letter to this effect to the 
Roman bishop, Eleutherus 1 here w'as a momentary vacillation 
even in Rome Nor is this to be wondered at The events 
in Phrygia could not appCcT new and unpiccc dented to the 
Roman Church If wc may believe Tcrtullian, it was Praxeas 
of Asia Minor, the relentless foe of Montanism, who succeeded 
m persuading the Roman bishop to withhold his letters of 
(onc ilution 

Early in the hst ckcade of the 2nd centur} two considerable 
works ^ appeal ed in Asia Minor against the kataphrygians The 
first, by a bishop or presbyter whose name is not known, is 
addressed to Abinius bishop of Hierapolis, and was written 
in the fourteenth year after the death of Maximilla — i e appa- 
rently about the year 193 The other was written b} a certain 
Apcjllonius forty )cars after the appearance of Montanus, 
conseqently about 196 From these treatises we learn that 
the adherents of the new prophecy were very numerous m 
Phrygia, Asia and Galatia (Ancyra), that they had tried to 
defend themselves in writing from the charges brought against 
them (by Miltiadcs), that they possessed a fully developed 
independent organization, that they boasted of many martyrs, 
and that they were still formidable to the Church in Asia Minor 
Many of the small c ongregations had gone completely over to 
Montanism, although in large towns, like Ephesus, the opposite 
party maintained the ascendancy Every bond of intercourse 
was broken, and in the Catholic Churches the worst calumnies 
were retailed about the deceased prophets and the leaders of 
the societies they had founded In many Churches outside of 
Asia Minor a different state of matters prevailed Those who 
accepted the message of the new prophecy did not at once leave 
the Catholic Church m a body They simply formed small 
conventicles within the Church Such, for example, appears 
to have been the case in Carthage (if we may judge from the 
Acts of the martyrs Perpetua and Felicitas) at the commence- 
ment of the persecution of Septimius Severus about the year 
202 But even here it was impossible that an open rupture 

2 Mlltiades ircpl rov S^iy iv iKtrrdffti AaActy At the 

same time as Miltiades if not earlier, Apolhnans of Hierapolis also 
wrote against the Montanists 

® It was Zephynnus in A d 202 who took the decisive step of 
refusin' to communicate with the Asiatic Montanists —[E d ] 

* Quoted in Eusebius* Ht'^t Led v 16--18 
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should be indefinitely postponed The bishops and their flocks 
L ave offence to the spiritualists on so many points that at last 
It could be endured no longer The latter wished for more 
fasting, the prohibition of second marriages, a frank, courageous 
profession of Christianity in daily life, and entire separation 
from the world , the bishops, on the other hand, sought to make 
It as easy as possible to be a C hristian, lest they should lose the 
greater part of their congregations And lastly, the bishops 
were compelled more and more to take the control of discipline 
into their own hands, while the spiritualists insisted that God 
Himself was the sole judge in the congrcgition On this point 
especially a conflict was inevitable It is true that there was 
no rivalry between the new organization and the old, as m Asia 
and Phrygia, for the Western Montanists recognized m its mam 
features the Catholic organization as it had been developed 
m the contest with Gnosticism, but the demand that the 
“ organs of the Spirit ” should direct the whole dis( iplme 
of the congregation contained implicitly a protest against the 
actual constitution of the Church Even before this latent 
antagonism was made plain there were many minor matters 
which were sufficient to precipitate a rupture in particular 
congregat ions In Carthage, for example, it would appear that 
the breach between the Catholic Church and the Montanistic 
conventicle was caused by a disagreement on the question 
whether or not virgins ought to be veiled P or nearly five years 
(202-207) the Carthaginian Montanists strove to remain within 
the Church, which was as dear to them as it was to their oppo- 
nents But at length they quitted it, and formed a congregation 
of their own 

It was at this juncture that lertullian, the most famous 
theologian of the West, left the Church whose cause he had so 
m infully upheld against pagans and heretics He too had come 
to the conviction that the Church had forsaken the old paths and 
entered on a way that must lead to destruction Ihe writings 
of iettullian afford the clearest demonstration that what is 
called Montanism was, at any rate in Africa, a reaction against 
secularism in the Church There are other indications that 
Montanism in Carthage was a very different thing from the 
Montanism of Montanus Western Montanism, at the beginning 
of the 3rd c entury, admitted the legitimacy of almost every 
point of the Catholic system It allowed that the bishops were 
the successois of the apostles, that the Catholic rule of faith 
\/as a complete and authoritative exposition of Christianity, and 
that the Nev/ Testament was the supre me rule of the Christian 
life Montanus himself and his fiist disciples had been m quite 
a different position In his time there was no fixed, divinely 
instituted ( ongregational oiganization, no canon of New Testa- 
ment Scriptures, no anti-Gnostic theology, and no Catholu 
Church There were simply certain communities of believers 
bound together by a common hope, and by a free organization, 
whu h might be modified to any requii cd extent When Montanus 
{iroposed to summon all true Christians to Pepuza, in order to 
live a holy life and prepare for the day of the Lord, there was 
nothing whatever to prevent the execution of his plan except 
the inertia and lukewarmness of Christendom But this was 
not the case in the West at the beginning of the 3rd century 
At Rome and Carthage, and in all other places where sincere 
Montanists were found, they were confronted by the imposing 
edifice of the Catholic Chuich, and they had neither the courage 
nor the inclination to undermine her sacred foundations This 
explains how the later Montanism never attained a position 
of influence In accepting, with slight reservations, the lesults 
of the development which the Church had undergone during 
the fifty years from 160 to 210 it reduced itself to the level of 
a sect Tcrtullian exhausted the resources of dialectic in the 
endeavour to define and vindicate the relation of the spiritualists 
to the psychic ” Christians , but no one will say he has succeeded 
in clearing the Montanistic position of its fundamental incon- 
sistency 

Of the later history of Montanism very little is known But 
it is at least a significant fact that prophet) could not be 
resuscitated Montanus, Prisca, and Maximilla were always 
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recognized as the inspired authorities At rare intervals a vision 
might peihaps be vouchsafed to some Montanistic old woman, 
or a brother might now and then have a dream that seemed to I c 
of supernatural origin, but the overmastering power of religious 
enthusiasm was a thing of which the Montanists knew as little 
as the Catholics Iheir discipline was attended with equally 
disappointing results In place of an intense moral tarncstness, 
we find in Tertullian a legal casuistry, a finical morality, from 
which no good could ever conic It was only in the land of its 
nativity that Montanism held its ground till the 4th cenlur),. 
It maintained itself there in a number of dose conimunitRs, 
probably in places where no Catholic congicgation had been 
formed, and to these the Novatians at a later period attached 
themselves In Caithagc there existed down to the year 400 
a sect called reitiilhanists, and in their survival we have a 
striking testimony to the influence of the great Carthaginian 
teacher On doctrinal questions there was no real difference 
between the C athohes and the Montanists I he early Montanists 
(the prophets themselves) used expressions which seem to indi- 
cate a Monarc hian conception of the person of Christ After 
the close of the 2nd century we find two sections amongst the 
Western Montanists, just as amongst the Western Catholics — 
there were some who adopted the Logos-Christology, and others 
who remained Monarchians ’ 

Sources — 1 he materials for the history of Montanism, althou^ h 
plentitul arc fragmentary and require a { ood dc d of critical 
sifting Ihcy may he divided into four groups (i) I lie utterances 
of Montanus Pnsca and Maximilla are our most important sources, 
but unfoitun iftly they consist of only twenty one short sayings 
(2) I he works written by Tcitulliin afUr he became a Montanist 
furnish the most copious inform ition — not however about the 
first stigch of the movement but only about its later plnse, after 
the Catholic Church was cstabhshecl (3) The oldest polemical 
works of the 2nd century extr icts fiom which have been preserved, 
especially by Eusebius \litst h celts bk v) form the next group 
These must be used with the utmost eiution because even the 
earliest orthodox wi iters give currency to many misconceptions 
and calumnies (4) 1 he 1 itcr li ts of licretu s and the casu il notices 
of Church fathers fiom the ^rd lo ihe 5th century though not 
eunlaining much that r of \ ilu \el eontun a little* 

^ it IS evident tbit Monlinism w is by no means homogeneous 
1 00 often the pi imitive ht resy of the Phiygi ins ' has been studied 
in the light of the miluicd system of lertullian One great diver 
gence is manifest rertullian never himself deviated from orthodoxy 
and vehemently asserts the oilhodoxy of all Montanists but both 
Montanus ( 1 am the 1 ather ind the Son and the Holy Ghost ') 

and Maximilla ( I am Word and bpiiit and Power ) used language 
which has a distmell) monarchian ' flavour There were really 
divided views on the (jic hon of the Divine Monarchy among the 
Montanists is among the C athohes 1 he orthodox party were known 
as the Catciproclans the heterodox as Cataesehmitcs and both 
appealed to the oiacles of their prophets Other influences tending 
to diversity wtre the rise of later prophets ind visionaries the per 
sonality of piomincnt members of the sect (like Tertullian himself 
who gave to Montanism mueh more than he received from it) and the 
power of local environment An examination of Phrygian as dis- 
tinct fiom African Montanism leads to the following conclusions 
(i) The Phrygians claimed to have icceived the prophetic gift 
b) w i) of succession just as the bishops traced their office back to the 
apostles, Tertullian seems to ignoic the intermediate steps between 
the apostles and Montanus , (2) the ecstasy of the African section 
was mueh more restiaincd than the ravings of the Phrygians, (3) 
theoiiginal Montanists followed the example of the Phrygian native 
cults in assigning a prominent place to women Tertullian on the 
other hand {Dc virg vel q) says It is not permitted to a woman 
to speak in chuich nor yet to teach nor to baptize nor to offer, nor 
to assume any office which belongs to a man least of all the priest 
hood," {4) while both sections gave to prop! ets the power of 
absolution the Phrygians extcndecl it lo martyrs ilso — at Carthage 
the Catholics did this contrary to the views of Tertullian I here 
IS also good reason to doubt whether the Phrygian Montanists were 
anything like so ascetic and desirous of maitvrdom as has been 
generally considered Apollonius (Eusebius Htst Led v 16) 
accuses them of covetousness and tells us th it Themiso purcliasecl 
his freedom from imprisonment by a considerable payment Sir 
William Ramsay has also shown that maityrdoms in Phrygia were 
raie during the end of the 2ncl and the whole of the 3rd century 
a spirit of religious compromise prevailing between the Christian and 
pagan populations (see a paper by H ] Law lor m the Joufual 
of Theological Studies for July ix 481) 

3 Collected by Munter and by Bonwetsch (aeschichte des Montana 
ismns p 197 

* On the sources see Bonwetbch pp 16-55 
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Litbraturb — KitscW s investigations referred to above, supersede 
the older works of liUemont, Wtrnsdorf Mosheim, Walch hieander, 
Baur and A Schwegler {Der Montamsmus und die chnsthche Ktrche 
des 2ien Jahrhunderts, Tubingen 1841^ The later works of which 
the best and most exhaustive is that of N Bonwetsch Die Geschickte 
des MofUamsmus (i88i), all follow the lines laid down by Ritschl 
See also Gottwald De montamsmo Tertulham (1862), R6viUe 
‘ Teitullien et le montanisme in the Rioiie des deux mondes 
^ov I, 1864), Stroehn, Essai sur le irontanisme (1870), Dc 
^yres, Montamsm and the Primitive Church (London, 1878), 
W Cunningham, The Churches of Asia (London, 1880) , Renan, 

Les Crises du Catholicisme Naissant in Rev d deux mondes 
(Feb 15^ 1881K H Wcmel Die Wirkungcn des Geistcs und der 
Geister im nachapostol Zeitalter (Freiburg 1899), G G Selwyn 
The Christian Prophets (London 1900) , I^nwetsch art Montan 
Lsmus ' m Hauclc-Herzog s Realencyklopddie Special pomts of 
importance m the history of Montamsm nave been mvestigated bv 
I ipsius, Ovcrbeck Weizsacker {Theol Lit -Zeitung, Nov 4 1882) 
Hamack (Das Ml^nchihum seme I deale und seine GeschichtCy 2nd 
ed , 1882, Eng trans , 1901 and Z / Kirchengesch 111 309-408) 
and H J Lawlor Weizsacker s short essays are extremely valu- 
able and have elucidated scveial important pomts previously 
overlooked (A Ha ) 

MONTARGIS, a town of central France, capital of an arron- 
dissement m the department of Loiret, 47 m E N E of Orleans 
by rail Pop (1906), 11,038 The town is traversed by the 
Vernisson, by numerous arms of the Loing, and by the Briare 
canal, which unites with the canal of Orleans a little below it 
It has a church (Stc Madclctnt), dating in part from the 12th 
century and including a fine c hoir of Renaissance arc hitecturc, 
and still preserves portions of its once magnificent castle (12th 
to 15th centuries), whic h, previous to the erection of hontaint- 
bleau, was a favourite residence of the royal family A hand- 
some modern building contains the town hall, public library, 
and museum, in the courtyard is a bronze group, *‘lhe Dog 
of Montargis the town has a statue of Mirabeau, born in the 
neighbourhood Montargis is the seat of a sub-prefecture, and 
has tribunals of first mslance and of commerce and colleges for 
both sexes It manufai tures paper, gold chains, rubber, tar, 
asphalt, chemical manures, woodwork and leather I he town 
IS an agncultural market, and its port has trade in coal, 
timber, sheep and farm produce 

Montargis was formerly the capital of the Gatinais Having 
passed m 1188 from the Courtenay family to Philip Augustus, 
it long formed part of the royal domam In 1528 Francis 1 
gave It as dowry to Renee d’Este, daughter of Louis Xll , the 
famous Huguenot princess, from her it passed to her daughter 
Anne, and through her to the dukes of Guise, it was repurchased 
for the Crown in 1612 From 1626 till the Revolution the 
territory was the property of the house of Orleans Montargis 
was several times taken or attacked by the English in the 15th 
century, and is partnularly noted for its successful defence 
in 1427 Both Charles VII and Charles VIII held court in 
the town, it was the latter who set the famous Dog of Montargis 
to fight a duel with his master’s murderer, whom he had tracked 
and captured 

MONTAUBAN, ARTHUR DE (d 1479), French magistrate 
and prelate, belonged to one of the great families of Brittany 
To satisfy a private gnidge against Gilles, brother of Duke 
Francis II of Brittany, he intrigued to such good purpose 
that Gilles was arraigned for treason, and finally assassinated 
m prison in 1450 When Montauban’s duplicity was discovered 
he was deprived of his offi( e of batik of Cotentin and banished 
He then turned monk, and through the support of his brother, 
John de Montauban (1412-1466), Louis XI ’s favourite, obtained 
the archbishopric of Bordeaux in 1468 He died in Pans on 
the 9th of March 1479 

MONTAUBAN, a town of south-western France, capital of 
Tarn-et-Garonne, 31 m N of Toulouse by the Southern railway 
Pop (1906), town 16,813, commune 28,688 The town, built 
mainly of a reddish brick, stands on the right bank of the Tarn 
at Its confluence with the Tescou Its fortifications have been 
replaced by boulevards beyond which extend numerous suburbs, 
while on the left bank of the Tarn is the suburb of Villebourbon, 
which IS connected with the town by a remarkable bridge of the 
early 14th century It is a brick structure over 200 yds in 
length, and though its fortified towers have disappeared it is 


I otherwise m good preservation The hotel de ville, on the site of 
a castle of the counts of Toulouse and once the residence of the 
bishops of Montauban, stands at the east end of the bridge It 
belongs chiefly to the 17th century, but some portions are much 
older, notably an underground chamber known as the Hall 
of the Black Prince Besides the municipal offices it contains 
a valuable library, and a museum with collections of antiquities 
and pictures Ihe latter compnse most of the work (mcludmg 
hib “ Jesus among the Doctors ”) of Jean Ingres, the celebrated 
painter, whose birth in Montauban is commemorated by an 
elaborate monument The Place Nationale is a square of the 
17th century, entered at each corner by gateways giving access 
to a large open space surrounded by houses carried on double 
rows of arcades The prefecture, the law-courts and the remaining 
public buildings are modern The chief churches of Montauban 
are the cathedral, remarkable only for the possession of the 
“ Vow of Louis XII 1 ,” one of the masterpieces of Ingres, and 
the church of St Jacques (14th and 15th centuries), the fa9ade 
of which IS surmounted by a handsome octagonal tower Mont- 
auban lb the seat of a bishop, a prefect and a court of assize 
It has tribunals of first instance and of commerce, a chamber 
of commerce and a board of trade arbitration, lyc6es and a 
training college, schools of commerce and viticulture, a branch of 
the Bank of France, and a faculty of Protestant theology The 
commercial importance of Montauban is due rather to its trade 
in agricultural produce, horses, game and poultry, than to 
its industries, which nclude nursery-gardening, cloth-weaving, 
cloth-dressmg, flour-millmg, wood-sawing, and the manufacture 
of furniture, silk-gauze and straw hats Ihe town ls a junction 
of the railways of the Southern and Orleans companies, and 
communicates with the Garonne by the Canal of Montech 

With the exception of Mont-de-Marsan, Montauban is the 
oldest of the bastides of southern France Its foundation dates 
from 1T44 when Alphonse Jourdam, count of 1 oulouse, granted 
It a liberal (barter The mliabitants were drawn chiefly from 
Montauriol, a village which had grown up ajound the neighbour- 
ing monastery of St Iheodard In the 13th century the town 
suffered much from the ravages of the Albigensians and from the 
Inquisition, but by 1317 it had recovered sufficiently to be 
chosen by John XX 11 as the head of a diocese of whi( h the 
basilica of St Thcodard became the cathcdial By the treaty 
of Br6tigny (1360) it was ceded to the English, but in 1414 they 
were expelled by the inhabitants In 1560 the bishops and 
magistrates embraced Protestantism, expelled the monks, 
and demolished the ( athedral About ten years later it became 
one of the Huguenot strongholds, and formed a small independent 
republic It was the headquarters of the Huguenot rebellion 
of 1621, and was vainly besieged by Louis XIII for eighty-six 
days, nor did it submit until after the fall of La Rochelle m 
1629, when Its fortifications were destroyed by Richelieu In 
the same year the plague cut off over 6000 of its inhabitants 
Ihe Protestants again suffered persecution after the repeal of 
the Edict of Nantes 

MONTAUSIER, CHARLES DE SAINTE-MAURE, Due de 

(1610-1690), French soldier, was born on the 6th of October 
1610, being the second son of L6on de Samte-Maure, baron de 
Montausier His parents were Huguenots, and he was educated 
at the Protestant College of Sedan under Pierre du Moulin 
He served brilliantly at the siege of Casale in 1630 Becoming 
marquis de Montausier by the death of his elder brother in 1635, 
he was the recognized aspirant for the hand of Mme de 
Rambouillet’s daughter Julie Luc me d’Angennes (1607-1671) 
Having served under Bernard of Saxe-Weimar in Germany in 
1634 he returned to the French service in 1636, and fought 
in the Rhenish campaigns of the following years He was 
taken prisoner at Rantzau in November 1643, and only ransomed 
after ten months’ captivity On his return to France he became 
a lieutenant-general On the T5th of July 1645 he married 
“ the incomparable Julie,” thus terminating a courtship 
famous m the annals of French literature because of the 
Gunlande de Juke, a garland of verse consisting of madngals 
by Montausier, Jean Chapelain, Guillaume Colletet, Claude de 
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Malleville, Georges de Scud^ry, Pierre Corneille (if M Uzanne 
IS correct m the attribution of the poems signed M C ), Philippe 
Hubert, Simon Arnauld de Pomponne/ Jean Desmarests de 
Saint Sorlin, Antoine Gombaud (le natn de la Pnneesse Julte) 
and others It was copied by the famous calhgraphist N 
Jarry m a magnificent MS , on each page of which was painted 
a flower, and was presented to Julie on her f^te day in 1641 
I he MS is now in possession of the Uzes family, to whom it 
passed by the marriage of Julie’s daughter to Emmanuel de 
Crussol, due d’Uz^s 

Montausier had bought the governorship of Saintongc and 
Angoumois, and became a Roman Catholic before his marriage 
During the Fronde he remained, in spite of personal grievances 
agiinst Mazarin, faithful to the Crown On the conclusion of 
peace m 1653 the marquis, who had been severely wounded 
in 1652, obtained high favour at court in spite of the roughness 
of his manners and the general austerity which made the Parisian 
public recognize him as the original of Alceste in the Misanthrope 
Montausier received from Louis XIV the order of the Saint 
Fsprit, the government of Normandy, a dukedom, and in i 663 
the office of governor of the dauphin, Louis He initiated the 
senes of clissics Ad usuni Delphtni, directed by the learned 
Huet, and gave the closest attention to the education of his 
charge, who was only moved by his iron disc ipline to a hatred of 
haining Court gossip assigned some part of Montausier’s 
favour to the complaisance of his wife, who, appointed lady-in- 
waiting to the queen in 1664, favoured Louis XIV ’s passion for 
Louise de la Valln^re, and subsequently protected Mmc de 
Mon tt span, who found a refuge from her husband with her He 
died on the lyth of November 1690 

See PC;ro Nicolas Petit, Vie du due de Montausier (1729), Puget 
dc Saint Picire, Htstotre du due de Montausier (1784), Aindci6c 
Koux, Un Misanthrope a la lOur d( I ouis XIV Montausier (i86o) 
0 U/anne, La (iUirlande de Julie (1875), L F16cluer, Oraisons 
fwuhres du due et de la duches^e de Montausier (Pans, 1691) and 
cmtcmporaiy memoirs 

montb£liard, a town of eastern France, capital of an arron- 
dissemcnt in the department of Doubs, 49 m N E of Besangon 
on the Paiis-Lyon line between that town and Belfort Pop 
(1906), town 8723, commune 10,455 Montbeliard is situated 
10^0 ft above sea level on the right bink of the Allaine at its 
junction with the Luzine (Liz line or Lisaine) It is an impor- 
tint point in the frontier defences of France since 1871 Forts 
on outlying hills connect it with Belfort on the one side and 
(through Blamont ind the Lomont fortifications) with Besan^on 
on the other The old castle of the counts of Montbeliard is 
now used as barracks, its most conspicuous features, the Tour 
Bossue and the Four Neuve, date respectively from 1425 and 
1594 Most of the inhabitants are Piotestant, and the chun h 
of St Martin, built early in the 17th century, now serves as a 
Protestant place of worship The old market hall and some 
old houses of the i6th century also remain A bronze statue 
of C/corge Cuvier, the most illustrious native of Montbeliard, 
ind several fountains adorn the town Montbeliard is the 
seat of a sub prefect and has a tribunal of first instance, a 
board of trade-arbitrators, a communal college, a practical 
school of industry, a chamber of arts and manulacturcs, and a 
museum of natural history Since 1870 a considerable impetus 
has been given to its prosperity by the Alsatian immigrants 
Its industries include watch and clock making and dependent 
trades, cotton spinning and wea\mg, the manufacture of hosiery, 
textile machinery, tools, nails and wire, and brewing There 
is commerce in wine, cheese, wood and Montbeliard cattle 

After belonging to the Burgundians and Franks, Montbeliard 
{Mans Peltgardi) was, by the treaty of Verdun (843), added to 
Lorraine In the nth century it became the capital of a count- 
ship, winch formed part of the second kingdom of Burgundy, 
and latterly of the German Empire Its German name is 
Mompelgard In 1397 it passed by marriage to the house of 
Wurttemberg, to whom it belonged till 1793 It resisted the 
attacks of Charles the Bold (147^), and Henry I of Lorraine, 

I (1618-1699), a son of Arnauld d'Andelly and minister of foreign 
affairs m succession to Lionne. 


(1587 and 1588), duke of Guise, but was taken in 1676 by Marshal 
Luxemburg, who razed its fortifications The tolerance of the 
prmces of Wurttemberg attracted to the town at the end of 
the i6th century a colony of Anabaptists from Fnsia, and their 
descendants still form a separate community in the neighbour- 
hood In 1793 the inhabitants voluntarily submitted to annex- 
ation by France In 1871 the battle of the Lisaine between the 
French and Germans was fought in the neighbourhood and 
partly within its walls 

MONTBRISON, a town of east-central France, capital of art 
arrondissement in the department of Loire, France, 21 m N W 
of St Etienne, on the railway from Clermont to St Etienne 
Pop (1906), 6564 It is situated on a volcanic hill overlooking 
the Vizezy, a right-hand affluent of the Lignon du Nord The 
principal buildings arc the once collegiate church of Notre- 
Dame d’Esp^rance, founded about 1220 but not finished till 
the 15th century, and the 14th-century edifice known as the 
Salle de la Diana (Decana), which was restored bv Viollet-le- 
Dur There is a statue of the poet Victor dc I apr vde (d 1883), 
a native of the town Montbrison is the seat of a sub-prefect, 
of a court of assize and of a tribunal of first instance There 
are hqueur-distilleries and flour-mills, and silk ribbons are 
manufactured, there is considerable cc^mmerie in grain 

Montbrison belonged to the counts of Forez during the middle 
ages In 1801 it became the capital of its department in place 
of Feurs, but in 1856 the more important town of St Etienne 
was substituted for it 

MONTBRUN, LOUIS PIERRE, Count (1770-1812), French 
cavalry general, served with great distinction in the cavalry 
arm throughout the wars of the Revolution and the Consulate, 
and in i8cx> was appointed to command his regiment, having 
served therein from tr(X)per upwards At Austerhtz (Dec 2, 
1805) he was promoted general of brigade He earned further 
distinction in Germany and Poland as a dashing leader of 
horse, and in 1808 he was sent into Spain Here occurred 
an incident which unfavourably influenced his whole career 
lie found himself obliged to overstay his leave of absence in 
order to protect the lady who afterwards became his wife 
Napoleon was furious, and deprived him of his command, and 
Montbrun was awaiting his master’s decision when an oppor- 
tunity came to retrieve his reputation Some doubt exists as 
to the events of the famous cavalry charge at the Somosierra, 
but Montbrun’s share in it was most conspicuous Soon after- 
wards he was promoted to be general of division, and in 1809 
his cavalry took no inconsiderable part in the victories of 
Eckmuhl and Raab He was employed in the Peninsula, 1810- 
1811 He was killed, when commanding a cavalry corps, at the 
beginning of the battle of Borodino (Sept 7, 1812) Mont- 
brun was considered, as a leader of heavy cavalry, second only 
to Kellermann of all the generals of the First Empire 

MONTCALM DE SAINT VERAN, LOUIS JOSEPH, Marquis 
DF (17 12-1759), French soldier, was born at Condiac near 
Nimes on the 28th of Fel)ruary 1712,^ and entered the army 
m 1721, becoming captain in 1727 He saw active service 
under Berwick on the Rhine in 1733, and in 1743, having become 
a colonel of infantry, he served in Bohemia under Maillebois, 
Broglie and Belleisle He became intimate with Francois de 
Chevert (1695-1769), the gallant defender of Prague, and in 
Italy repeatedly distinguished himself, being promoted brigadier 
in 1747, shortly before the disastrous action of Exilles, in which 
he was severely wounded In 1749 he received the colonelcy 
of a cavalry regiment, and in 1756, with the rank of marechal 
de camp, he was sent to command the French troops m Canada 
In the third year of his command, having been meanwhile 
promoted lieutenant-general, he defended Quebec {qv) against 
General Wolfe The celebrated siege ended with the battle 

2 A younger brother Jean Louis Pierre (or Philippe) Elizabeth 
Montcalm de Condiac (1719-1726) was a child of astonishing pre- 
cocity At the age of four he read Latin, at six he understood 
Greek and Hebrew It was for his l)enefit that the bureau typo- 
graphique—^ mechanism for teaching children reading writing 
and arithmetic at the same time that it amused them— -was contrived 
by their tutor Louis Dumas (1676-1744) 



762 MONTCEAU-LES-MINES— MONT0IDIER 


of the Heights of Abraham (Sept 12, 1759), m which Wolfe was 
killed and Montcalm mortally wounded The French com- 
mander died two days later, while the place, with which his 
name and Wolfe’s are for ever associated, was still m the hands 
of the garrison 

Bibliography — See Canada History , and Seven Years* War, 
also Parkman'<% Montcalm and Wolfe chief French authorities 

are Pmard Ckronolo^e mthiaire, v 6x6 (1762), Montcalm et le 
Canada francats by F Joubleau (Pans 1874) and C de Bonnc- 
chose (Parib 1877), Le Mome, La Mhnoire de Montcalm ven^Se 
(Montreal 1880) 

M0NTCEAU-LES*M1NES, a town of east-central France, in 
the department of Saone-et-Loire, 14 m S by W of Le Creusot 
on the Pans-Ly on railway Pop (1906), town 9701, commune 
^6,305 Its importance is due chiefly to its position as the 
centre of the Blanzy coal basin, on the Canal du Centre, which, 
IS connected with the coalfield by numerous lines of railway 
Its manufacturmg establishments include weaving and spinning 
factories, iron and copper foundries, and engmeermg work- 
shops 

MONT CENIS, a pass (6893 ft ) in Savoy (France) which forms 
the limit between the Cottian and Graian Alps A carriage 
road was built across it between 1803 and 1810 by Napoleon, 
while a light railway (named after its inventor, Mr F^, and 
worked by English engine-drivers) was opened alongside the 
road in 1868, but was destroyed in 1871, on the opening of the 
tunnel This tunnel (highest point 4249 ft ) is really 17 m west 
of the pass, below tlie Col de Fr^jus From ChamWry the line 
runs up the Is^re valley, but soon bears through that of the 
Arc or the Maurienne past St Jean de Maurienne to Modane 
(61 m from Chamb^ry) The tunnel is 8 m. m length, and 
leads to Bardonn^che, some way below which, at Oulx (i8 m 
from Modane) the line joins the road from the Mont Gendvre 
Thence the valley of the Dora Riparia is followed to Turin 
(64J m from Modane) The carriage road mounts the Arc 
valley for 16 m from Modane to Lanslebourg, whence it is 8 nk 
to the hospice, a little way beyond the summit of the pass 
The descent lies tlirough the Cenis valley to Susa (37 m from 
Modane) where the road joins the railway To the south-west of 
the Mont Cenis is the Little Mont Cenis (7166 ft ) which leads 
from the summit plateau (m Italy) of the mam pass to the 
Etache valley on the French slope and so to Bramans m the 
Arc valley (7 m above Modane) This pass was crossed in 
1689 by the Vaudois, and by some authors is believed to have 
been “ Hannibal’s Pass ” (W A B C ) 

MONTCHRfiTIEN, ANTOINE DE (1575 or 1576-1621), French 
dramatist and economist, son of an apothecary at FaJaise named 
Mauchrcstien, was born about 1576 In one of his numerous 
duels he had the misfortune to kill his opponent He con- 
sequently took refuge m England, but through the^influence of 
James I , to whom he dedicated his tragedy, LEcossatse, he 
was allowed to return to France, and established himself at 
Auxonne-sur-Loire, where he set up a steel foundry In 1621 
he abandoned this enterprise to serve on the Huguenot side 
m the civil wars He raised troops in Marne and Lower Nor- 
mandy, but was killed in a skirmish near Touraillcs on the 
8th of October 1621 There is no evidence that he shared the 
religious opinions of the party for which he fought, and m 
any case he belonged to the moderate party rallied round 
Henry IV In ifiis he published a valuable Traite de I'economte 
politique, based chiefly on the works of Jean Bodm He had the 
good fortune to write before the pruning processes of Vaugelas 
and Balzac had been applied to the language, and M Lanson 
praises him as one of the best prose-wnters of his tune 

His dramas are Sophomshe (1596), afterwards remodelled 
as La Cartaginotse, VEcossaise, Les LaceneSy David, Aman 
(in 1601), Hector (1604) As plays they have little technical 
mmt, but they contain passages of great lyrical beauty In 
UEcossatse Elizabeth first pardons Mary Queen of Scots, and 
no explanation is given of the change that leads to her execution 
Aman has been compared not too unfavourably with Esther, 
and the hatred of Haman for Mordecai is expressed with more 


1 vigour than m Racine’s play All Montchretien’s heroes face 
death without fear M Petit de Julie ville finds tlie character- 
istic note of his plays in the same cult of heroism which was 
later to inspire the plays of Corneille Poet, economist, iron- 
master and soldier, Montchr^tien represents the many-sided 
activity of a tune before literature had become a profession, 
and before its province had been restricted m France to polite 
topics 

The tragedies were edited in 1901 by M Petit de JulleviUe with 
notice and commentai’y , the TraiU de V^conorme pohtique in 1881) 
by Th Funck Brtntano vvhi>sc estimate of Montchr6tien is scvertly 
criticized by W I Ashley in the Eng Hist Rev (Oct i8qi) See 
also timile F ignet La Tragidte au xvi**** st^cle, ch xi (1883) 
G Lanson, Revue dcs deux mondes (bept 1891) 

MONTCLAIR, a town of Essex county. New Jersey, USA, 
5 m N N W of Newark Pop (1906 estimate), 16,851 It is 
served by the Erie and the Delaware, I^kawanna & Western 
railways, and by electric lines to Caldwell and Newark It ^ 
situated at the base and on the slopes of the Orange Mountains 
(its altitude above the sea varying from 217 to about 665 ft ), 
has an irregular street plan, and is a residential suburb of New 
York and other neighbouring cfties Montclair has exrellont 
public schools Among the town’s institutions are the Moun- 
tainside hospital, a state normal school (1908), Montclair 
academy (1887), a public library, and two orphan asylums 
An annual Bach festival was first held here in June 1905 The 
lower part of Montclair was settled about 1675 and gradually 
became known as Cranetown, which name it retained until 
1812 In that year Bloomfield, including Cranetown, was 
organized as a separate township In 1868, Cranetown, then 
popularly known as West Bloomfield with the addition of 
the Dutch-sv tiled Speertown, was incorporated as Montclair 
Montclair became a town in 1894 

See Henry Whiltemore, History of Montclair (New York, 1894) 

MONT-DE-MARSAN, a town of south-west France, capital of 
the department of Landes at the confluence of the Midou and 
the Douze, 92 m S of Bordeaux on the Southern railway between 
Morccnx and Tarbes Pop (1906), 9059 Most of the buddings 
are in the older quarter, on the peninsula between the twai 
nvers forming the Midou/e La P6pini^re, a beautiful public 
garden, extends along the right bank of the Douze A keep 
of the 14th century, now usecl for military purposes, was built 
by Gaston Phoebus, count of Foix, to overawe the inhabitants, 
and goes by the name of Nou-li-Bos (in modem Fremh “ Tu 
ne I’y veux pas ”) The finest of the modem buildings is an 
officers’ club, which contains a small museum A (ourt of 
assizes sits in the town, the local institutions comprise a tnbunal 
of first instance, a branch of the Bank of France, and a lyc6e 
The industries include distillation of turpentine and resinous 
oils, tanning, the founding and forging of metal, wood-sawing, 
and manufactures of machinery and straw envelopes for bottles 
There is trade in resin, wine, brandy, timber, cattle, horses and 
other live stock 

Mont-de-Marsan, the first of the Bastides {qv) oi the middle 
ages, dates from 1141, when it was founded by Pierre, vicomte 
de Marsan, as the capital of his territory In the 13th centurv 
It passed to the viscounts of B^am, but the harsh rule of Gaston 
Phoebus and some of his successors induced the people to 
favour the English The territory was umted to the French 
Crown on the accession of Henry IV 

MONTDIDIER, a town of northern France, capital of an airon- 
dissement in the department of Somme, 23 m S E of Amiens by 
rail Pop (1906), 4159 The town, situated on an eminence on 
the right bank of the Don, dates from the Merovingian penod, 
and perhaps owes its name to the imprisonment of the Lombard 
king Didier m the 8th century The church of St Pierre, 
dating chiefly from^the 15th century, has a beautiful portal 
of the i6th rent iry^and contains the tomb of Raoul III , count 
of Cr^py (12th century), fonts of the irth century and other 
works of art The church of St S^pulcre belongs, with the 
exception of the modem portal, to the isthand i6th centuries 
In the interior there is a well-known ** Holy Sepulchre ” of the 
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latter period The law-court, once the castle, partly dating 
from the 12th century, possesses fine tapestnes of the 17th 
centurv A statue commemorates the birth at Montdidier of 
Antoine Parmtnlier (1737-1S13), with whose name are con- 
nected the beginnings of potato-culture in France The town 
has a sub-prefecturc and a tribunal of first instance, its 
industries include tanning and the manufacture of zinc-whute 

Held first by its own lords, afterwards by the counts of Cr6py 
and Valois, Montdidier passed to the Crown m the 12 th century, 
at the end of which it was granted a charter of liberties The 
town offered a brave and successful resistance to the Spanish 
troops in 1636 

MONT-DORE-LBS-BAINS, a watering-place of central France 
in the department of Puy-<ie-D6me, situated at a height of 
3440 ft , on the right bank of the Dordogne not far from its 
source, and 31 m by road S W of Clermont-Ferrand Pop 
(1906), 1677 The Monts Dore close the valley towards the 
south Ihe thermal springs of Mcmt Dorc, now numbering 
twelve, were known to the Romans Bicarbonate of soda, iron 
and arsenw are the prmc ipal ingredients of the waters, which aie 
used both for drinking and bitlung, baths of high tempeiaturc 
being cliarac tens tic of the treatment , they are effica< lous m cases 
of pulmonary coasumption, bronchitis, asthma, and nervous 
and rheumatic paralysis From the elevation and exposure 
of the valley, Uie climate of Mont-Dore-lcs Bams is severe, 
and the season only lasts from the 15th of June to the 15th of 
September The bath-house was rebuilt m 1891-1894 In 
the “park,’ along the Dordogne, relics from the old Roman 
baths have been collee ted The surrounding eountry, with its 
lir woods, pastures, waterfalls and mountains, is vei*y attrac- 
tive lo the south is the Puy de Sancy (6188 ft ), the loftiest 
peak of central Fianee 

MONTEAGLE, THOMAS SPRING-RICE, ist Baron (1790- 
1866), English statesman, son of S E Rice and Catherine 
Spring, fame of a limerick family, whose ancestor was Sir 
Stephen Ricc (1637-1715), ehief baron of the Irish exehecjuer 
ind a leading Jacobite In 1820 he became Whig member for 
Limerick (from 1832 member for Cambridge), and after holding 
minor offices became secretary for war and the colonies in 1834 
and in 18^5-18^9 chancellor of the cxchecjuer He was dis- 
appointed in not obtaining the speakership, but in 1839 was 
created Baron Montcagle of Brandon (a title intended earlier 
for lus ancestor Sir Stephen Rice), and made controllei of the 
exchequer He didereci from the government as regards the 
exchequer control over the treasury, and the abolition of the 
old exchequer {qv) was already determmed upon when he died 
on the 7th of February 1866 His eldest son, Stephen Edmund 
Spnng-Rice (1814-1865), deputy chairman of the board of 
customs, havmg predeceased him, he was succeeded in the title 
by hks grandson, Ihomas, 2nd baron (b 1849) Another son 
was father of S E Spring-Rice (1856-1902), of the treasury, 
and of Sir Cecil A Spring-Rice (b 1859), the diplomatist 

MONTEAGLE, WILLIAM PARKER, 4TH Baron, and utii 
Baron Morlev (1575-1622), was the eldest son of Edward 
Parker, loth Baron Morley (d 1618), and of Elizabeth, daughter 
and heiress of William St^ey, 3rd Baron Monteagle (d 1581^ 
When quite a youth he married Elizabeth, daughter of Sii 
Thomas Tresham, and was styled Lord Monteagle in right of 
his mother He was allied with many Roman Catholic families, 
and aunng the reign of Elizabeth was in sympathy with their 
cause He received knighthood when with Essex in Ireland 
in 1599, and m 1601 took part m the latter^s rebellion in London, 
when he was pumshed by imprisonment and a fine of £8000 
He subsequently in 1602 joined in sending the mission to Spam 
inviting Philip III to invade England He was mtimate with 
Catesby and others, and according to Father Garnet expressed 
an opinion some few months before gunpowder plot that the 
Romanists had a good opportunity of making good their claims 
by taking up arms against the king It is certain that he was 
one of those who acquiesced in James I ’s accession and assisted 
Southampton m securing the Tower for the king He was 
taken into favour, and received a summons to attend the parlia- 


ment of the 5th of November 1605 as Lord Monteagle Cn 
the 26th of October 1605, while sitting at supper at Hoxten, 
he received the celebrated letter giving warning of the gun- 
powder plot, probably written by Francis Tresham After havmg 
caused it to be read aloud by Ward, a gentleman in his service 
and an intimate friend of Winter, one of the chief conspirators, 
he took it to Whitehall and showed it to Lord Salisbury and 
other mmisters On the 4th of November he accompanied 
Lord Suffolk, the lord chamberlain, in his visit to the vault 
under the parliament house, where Guy Fawkes was* founcL 
Monteagle received £700 a year for his services m averting the 
disaster In 1609 he was chosen a member of the council of 
the Virginia Company and subscribed to its funds The same 
year “ disorders in his house ” are reported, probably referring 
to his harbouring of Roman Catholic students from St Omer 
(Cal of St Pap Dorn i 6 oj-j 6 io,^ 533) In 1618, un the death 
of his father, he was summoned to parliament as Baron Morley 
and Monteagle He died on the ist of July 1622 at Great 
Hallingbury, Essex, where he wa^ buried By his marriage 
with Elizabeth Tresham he had, besides daughters, three sons, 
the eldest of whom, Henry, (d 1655) succeeded him as 12th 
Baron Morley and 5th Baron Montcagle These baronits fell 
into abeyance \\hen Henry’s son Thomas died about 1686 

MONTE CASSINO, an isolated hill overhanging the town of 
Casfiinum, about midway Ixjtween Rome and Naples Hither 
St Bencdie t migrated from Subiaco in the early years ot the 
6th century, and established the monastery that became the 
metropolis of Western monachism About 580-590 it was sacked 
by the Lombards, and the monks lied to Rome, where they ^\ere 
established at the Lateran basilica The monastery was rebuilt 
in 720, again destroyed by the Saracens in 884, and restored 
seventy years later It reached its highest point of prosperity 
and influence from T059 to 1105, under Desiderius (who became 
Pope Victor III m 1087) Oderisius The abbot became 
overlord of an extensive territory and bishop of several dioceses 
now, theiugli not a bishop, he is ordinary of seven dioceses 
At the dissolution of monasteries in 1866 Monte Cassino was 
spaied, owing mainly to a re monstrane c by English wcll-wishcrs 
of United Italy The monastery became a national monument 
anel the monks were recognized as custodi ins There is a large 
secondary school with 250 boys, and rich arclnvcs 

See L TostJ, Gloria della badia dt MC (1841, znci ed 1888), 
Wctzei 11 Wcltc, Kirchtnlexicon (2nd (k 1 ) and Herzog Pealtncyklo- 
(^adie (3rd ( d ) (^ C B ) 

MONTEC ATINI, two mueh-frequcnlecl mineral baths of 
fuse any, Italy (i) Montecatmi in Val di Ccc ina, in the prov ince 
of Pisa, 5 m W of Volterra. Pop (1901), 5009 The water 
is saline, with a temperature of 78 8® F There are copper 
mines, which have been worked since the 15th century, 1558 ft 
above sca-lcvel (2) Montecatmi in Val di Nicvolc, m the 
province of Lucca, 7 ra W by S of Pistoja, 105 ft above sca- 
lcvel Pop (1901), 5048 (Bagni di Monteeatini), 2856 (Monte- 
catini) The springs, which number ten, arc saline, and range 
in temperature from 82 4® to 86° F The water is both drunk 
and used for bathing by some 40,000 visitors annually, and is 
exported m bottles There is also a natural vapour bath 
(80° 95° F) in the Grotta Giusti (so-called from the satunst 
Giuseppe Giusti, a native of the place), at Monsummano near 
by, discovered in 1849 Another attraction of the place is the 
gardens of Collodi At the town of Montecatmi, on the hill 
above (951 ft), the Florentines were defeated by Ugurcione 
della Faggiuola of Pisa in 131^ 

MONTE CORVINO, GIOVANNI DI {c 1247-1328), Franciscan 
missionary, traveller and statesman, founder of the earliest 
Roman Catholic missions in India and China, and archbishop 
of Peking In 1272 he was commissioned by the emperor 
Michael Palaeologus, to Pope Gregory X , to negotiate for the 
reunion of Greek and Latin Churches From 1275 to ^289 he 
laboured incessantly as a missionary m the Nearer and Middle 
East In 1289 he revisited the papal court, and was sent out 
as Roman legate to the Great Khan, the Ilkhan of Persia, and 
other leading personages of the Mongol world, as well as to the 
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“ emperor of Ethiopia ” or Abyssinian negus Arriving at 
Tabriz, then the chief city of Mongol Persia, and indeed of all 
Western Asia, Monte Corvino moved down to India to the 
Madras region or “ G)untry of St Thomas,” from which he wrote 
home, m December 1291 (or 1292), the earliest noteworthy 
account of the Coromandel coast furnished by any Western 
European He next appears in ** Cambaliech ” or Peking, 
and wrote letters (of Jan 8, 1305, and Feb 13, 1306), describing 
the progress of the Roman mission in the Far East, in spite of 
Nestonan opposition, alluding to the Roman Catholic oommunity 
he had founded in India, and to an appeal he had received to 
preach in “ Ethiopia ” and dealing with overland and oversea 
routes to Cathay,” from the Black Sea and the Persian Gulf 
respectively In 1303 he received his first colleague, the Fran- 
ciscan Arnold of Cologne, in 1307 Pope Clement V created 
him archbishop of Peking, and despatched seven bishops to 
consecrate and assist him, three only of these arrived (1308) 
Three more suffragans were sent out m 1312, of whom one at 
least reached East Asia A Franciscan tradition maintains that 
about 1310 Monte Corvino converted the Great Khan (t e 
Khaishan Kuluk, third of the Yuen dynasty, 1307-1311) this 
has been disputed, but he unquestionably won remarkable suc- 
cesses in North and East China Besides three mission stations 
in Peking, he established one near the present Amoy harbour, 
opposite Formosa At his death, about 1328, heathen vied 
with Christian m honouring him He was apparently the only 
effective European bishop in the Peking of the middle ages 

The MSS of Monte Corvino's Letters exist in the Ivaurcntian 
Library Florence (for the Indian Epistle) and m the National 
Library Pans 5006 Lat — viz the Ltber de aetatthus, fols 170 
V -172 f (for the Chinese) Tliey are printed in Wadding, Annates 
mtnorum (a d 1305 and i3o(>) vi 69-72 91-92 (ed of 1733 &c ), and 
in the Miinchner gelchrte Anzeigen (1^$^) No 22 part lu pp 171- 
175 English translations with valuable comments are in 
Sir H Yule's Cathay 1 197-221 See also Wadding Annates \ 
195-198 199 203 vi 93 cVc , 147 <^c , 176 , 467 tic , 

C R Beazley Dawn of Modern Geography, 111 162-178 206 210, 
Sir H Yule Cathay 1 165-173 (C R H) 

MONTECRISTO, (anc Oglasa), an island of Italy, belonging 
to the province of Leghorn, 25 m S of Elba Its highest point 
IS 2126 ft above sea-lcvcl, and its area about 6 sq m It 
contains the ruins of a Camaldulcnsian monastery, founded in 
the 13th century and destroyed in the i6th, and is the private 
property of the king of Italy, who has a shooting-lodge there 
The fame of the island is due to the novel, Le Comte de Monte- 
ertsto, by the elder Dumas 

MONTECUCCULI (Montecuccoli), RAIMONDO, Count of 
(1609-1680), prince of the Holy Roman Empire and Neapolitan 
duke of Melfi Austrian general, was born on the zist of 
February 1608M, at the castle of Montecucculo in Modena IIis 
family was of Burgundian origin and had settled m north Italy 
in the loth century At the age of sixteen Montecuccuh began 
as a private soldier under his uncle, Count Ernest Monteciu culi, 
a distinguished Austrian general (d 1633) Four years later, 
after much active service in Germany and the Low Countries, 
he beiame a captain of infantry He was severely wounded 
at the storming of New Brandenburg and again in the same year 
(1631) at the first battle of Breitenfeld, where he fell into the 
hands of the Swedes He was again wounded at Lutzen in 
1632, and on his recovery was made a major in his uncle’s 
regiment Shortly afterwards he became a lieutenant-colonel of 
cavalry He did good service at the first battle of Nordlingen 
(1634), and^at the storming of Kaiserslautern in the following 
year won his colonelcy by a feat of arms of unusual brilliance, 
a charge through the breath at the head of his heavy cavalry 
He fought in Pomerania, Bohemia and Saxony (surprise of 
Wolmirstadt, battles of Wittstock and Chemnitz), and in 1639 
he was taken pnsoner at Melnik and detained for two and a half 
years in Stettin and Weimar In captivity he studied, not only 
nulitary science, but also geometry in Euclid, history in Tat itus, 
Ihd architecture in Vitruvius, and planned his great work op 
war On his release he distinguished himself again in Silesia 
In 1643 Italy, by the emperor’s request, and made a 

successful campaign in Lombardy On his return to Germany 
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he was promoted lieutenant field marshal and obtained a seat 
in the council of war In 1645-46 he served in Hungary against 
Prince Rakoezy of Transylvania, on the Danube and Neckar 
against the Trench, and in Silesia and Bohemia against the 
Swedes 1 he victory of Triebel in Silesia won him the rank of 
general of cavalry, and at the battle of Zusmarshausen in 1648 
his stubborn rearguard fighting rescued the imperialists from 
annihilation For some years after the peace of Westphalia 
Montecuccuh was chiefly concerned with the business of the 
council of war, though he went to Flanders and England as the 
representative of the emperor, and to Sweden as the envoy of the 
pope to Queen Christina, and at Modena his lancc was victorious 
in a great tourney In 1657, soon after his marriage with 
Countess Margarethe Dietrichstein, he took part in, and after 
a time commanded, an expedition against Rakoezy and the 
Swedes who had attacked the king of Poland He became field 
marshal in the imperial army, and with the Great Elector of 
Brandenburg completely defeated Rakoezy and his allies (peace 
of Oliva, 1660) From 1661 to 1664 Montecuccuh with inferior 
numbers defended Austria against the Turks, but at St Gotthard 
Abbey, on the Raab, he defeated the Turks so completely that 
they made a truce for twenty years (Aug i, 1664) He wa^ 
given the Golden Fleece, and became president of the c ouiu il 
of war and director of artillery He also devoted much time 
to the compilation of his various works on military history and 
science He opposed the progress of the French arms under 
Louis XIV, and when the inc\i table war broke out received 
command of the imi)erial forces In the campaign of 1673 he 
completely out-manceu /red his great rival Turenne on the Neckar 
and the Rhine, and sec ured the capture of Bcmn and the junc t ion 
of his own army with that of the princ e of Orange on the lower 
Rhine He retired from the arm> when, in 1674, the Gicat 
Elector was appointed to command in chief, but the brilliant 
successes of Turenne in the winter of 1674 and 1675 brought him 
back For months the two famous commanders manoeuvred 
against each other m the Rhine valley, but on the eve of a 
decisive battle lurenne was killed and Montecuccuh prompt 'v 
invaded Alsace, where he engaged m a war of mancruvre with 
the great Condc Ihe siege of Philipsburg was MontecucculTs 
last ac hievement in war The rest of his life was spent in military 
administration and literary and scientific work at Vienna In 
1679 the emperor made him a prince of the empire, and shortly 
afterwards he received the dukedom of Melfi from the king ol 
Naples Montecuccuh died at Linz on the t6th of October 
1680, as the result of an accident With the death of his only 
son in 1698 the principality became extinct, but the title of 
count descended tlirough his daughters to two branches, Austrian 
and Modenese As a general, Montecucc uh shared with Turenne 
and Cond6 the first place amongst European soldiers of his time 
His Memone della guerra profoundly influenced the age which 
followed his own, nor have modern conditions rendered the 
advice of Montecuccuh wholly valueless 

Auihoruifs — XhQ Memone della gtierr a dc was published at 
Venice in 1703 and at Cologne in the following year A Latin 
edition appeared in 1718 at Vienna a French version at I’ans in 
1712 and the GeriUtin Kncgsnachnchten des Lursten Raymundt 
Montecuccoli at Leipzig in 1736 Of this work there are MSS 
in various libraries and many memoiis on militaiy history, tactics 
fortification, &c written in Italian Latin md German remain still 
unedited m the archives of Vienna The collected Opere di Rat 
mondo Montecucc oh were published at Milan (1807), Turin (1821) and 
Venice (1840) and include political essays and poetry 

See Campon Raimondo Montecuccoli (Florence, 1876), Spcnholtz 
Aureum vellus seu catena &,c (Vienna 1668), memoir prefaced to the 
Memone (Cologne edition), tins appears also in v der Groeben’s 
Neuer Knegshtbltothek,\\ 230 (Breslau, 1777), Morgenstern Oerter 
retchs Helden (St Pbltcn, 1782), Schwcigerd, Oesterreichs Helden 
(Vienna 1853), Paradisi Elogto stonco del conte Raimondo Monte 
cucculx (Modena, 1776), Schels, O ester veichtsche mthtdrische Zeit 
schnft (Vienna, 1818, 1828 and 1842), Pezzl, Lebensbeschreibung 
Montecucuhs (Vienna 1792), Hormayr, O ester rexchxscher Plutarch, 
XIH (Vienna 1808), Reilly, Bxograpkte der heruhmtesten Feldherrn 
Oesterreichs (Vienna 1813), Wnrzbach Btographtsches Lexxkon des 
Katserthums &c , pt 19 (Vienna 1868), Teuflenbach Vaterldnd- 
tsches Ehrenbuch (Vienna and Teschen 1877) , Die Hofkrxegsraths- 
prdsxdenten (Vienna 1874), Weingkrtner Heldenbuch (Teschen 
1882), Grossmann Archxv fUr ost Geschichte (Vienna, 1878), also 
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supplement to Mtlttdr Wochenblati (Berlin, 1878) , Or^an des mihtdr- 
wi^sensckaftl Veretns (Vienna 1881) , Reale tnsMuto veneto dt 
sctenzCy via 5, 6 (Venice 1881), Rivista mihtare Itahana (March 
and Apnl 1882) , Allgemetne deutsche Btographie vol xxii (Leipzig 
1885) Important controversial works are those of lurpin and 
Warnery two distinguished soldiers of the 1 8th century {Commen- 
iatres sur les mSmotres &c (Pans) 17O9, and Commenlatres stir les 
comm du comte Turptn Breslau, 1777) A critical estimate of 

Montccucculi s works will be found in Jahns (resch der Knegs- 
w%^^en%chaiten 11 11O2-1178 (Leipzig 1890) 

MONTEFALCO, a town of the province of Perugia, Italy, 
6 m S W of Foligno, situated on a hill, i5‘5o ft above sea*level 
Pop (1901), 3397 (town), 5726 (commune) Its churches con- 
tain a number of pictures of the Umbrian school, S Francesco 
has good frescoes (scenes from the life of S Francis) of 1452, 
by Benozzo Gozzoli, in the choir There is also a communal 
picture-gallery in the picturesque Palezzo Comunale 
MONTEFIASCONE, a town and episcopal sec of the province 
of Rome, Italy, built on a hill (2077 ft ) on the S F side of the 
Lake of Bolsena, 70 m by rail N W of Rome Pop (1901), 
P41 (town), 9731 (commune) The cathedral (1519) is one of 
the earliest structures by Sammichcli, S Maria della Grazic is 
also by him The town has in San Flaviano (built in 1032, 
repaired and enlarged m the Gothic style late in the 14th century), 
\ ( urious double church of importance in the history of architec- 
ture (cf G T Rivoira, Ongint delV archiieitura lombarduy 1 326 
s^q ), m its interior some 14th-century frescoes were discoveicd 
in 1896 In the crypt is the grave of a traveller, who succumbed 
to excessive drinking of the local wine known is Fst, cst, est 
The story is that his valet who preceded him wrote “ est ” on 
the doors of all the inns where good wine was to be hud, and that 
here the inscription was thrice repeated It is possible that 
Montefiascone occupies the site of the hanum Voltumnac, at 
which the representatives of the twelve chief cities of Etruria 
met m the days of their independence, while under the Empire 
the festival was held near Volsimi 
MONTEFIORE, SIR MOSES HAIM (1784-1885), Jewish 
philanthropist, eldest son of Joseph Flias Montefiore, a London 
merchant, «incl of Rachel, daughter of Abiaham Lumbroso de 
Matto^ Mocatta, was born it Leghorn, on the 24th of October 
1 784 His paternal ancestors wen Jc w ish iJierc hunts who settled 
at Ancona and Leghorn in the 17th ccntuiy, whilst his grand- 
father, Moses Haim Montefiore, emigrated from the latter town 
to London m 17 £58 Montefiore entered the Stock Exchange, his 
uncle pun basing for him at a cost of £1200 the right to practise 
as one of the twelve Jewish brokers licensed by the city of 
London Although belonging to the Sephardic or ‘‘ Spanish 
congregation of Jews, he married in 1812 Judith, x daughter of 
Levi Parent Cohen, of the German ” Jews, another of whose j 
daughters was the wife of Nathan Majer Rothschild, the head 
of the great banking firm, this relationship led to a close con- 
nexion in business between Montefiore and that house, and his 
brother Abraham married Henrietta Rothschild, x sister of the 
financier In 1824 Montefiore, humg imxssed a fortune, 
retired from the Stock Exchange From hi, fort) -third year 
Montefiore devoted all his energies to ameliorating the lot of his 
CO religionists His first pilgrimage to Palestine was undertaken 
in 1827, and resulted in a friendship with Mehemet All which 
w is to lead to much practic il good Immediately on his return, 
Montefiore began to take an active part in the struggle v/hich 
British Jews were then carrying on to obtain full political and 
CIVIC rights In 1837 he became the citv of London’s second 
Jewish sheriff, and was knighted In 1838, accompanied by 
lady Montefiore, he started on a second voyage to Palestine, 
in ordei to submit to Mehemet Ah a scheme for Jewish colcni- 
zation in Syria Though political disturbances rendered his 
efforts again unsuccessful, the year 1840 brought Montefiore 
once more before Mehemet, this time to plead the cause of some 
Jews imprisoned at Damascus on a charge of ntual murder 
He obtained their release, and on his way back wrung from the 
Porte a decree giving Jews throughout Turkey the utmost 
privileges accorded to aliens In 1846 the threatened re-issue 
in Russia of an imperial ukase (first promulgated in 1844) 
ordering the withdrawal of all Jews from within 50 versts of the 


German and Austrian frontiers, caused Montefiore to proceed 
to St Petersburg, where in an interview with the tsar he suc- 
ceeded in getting the ukase rescinded On his return. Queen 
Victoria, on the recommendation of Sir Robert Peel, maac him a 
baronet In 18^9 a ease of injustice which attracted the atten- 
tion of all Europe brought Sir Moses to the gates of the Vatican 
A Jewish child named Mortara had been secretly baptized by 
its nurse and stolen from its mother, who died of grief ( ardin xl 
Antonelli, in the name of the pope, refused to give up the boy, 
who became a priest In 186^ we find Montefiore on a missicm 
in Constantinople to obtain fiom the Sultan, Abdul Aziz, the 
confirmation of his predecessor’s decree s m fav our of the J ew s 
in 1864 in Morocco to combat an outbreak of anti-Semitism, in 
1866 in Syria, relieving the distress resulting from a plague of 
locusts and an epidemic of cholera, and in 1867 in Rumania, 
once more pleading the cause of the oppressed Jews with Prince 
Charles In 1872 Montefiore was deputed by the British Jews 
to present to Alexander II their congratulations on the bicen- 
tenary of the birth of Peter the Great, and was received by the 
tsar with great honour at the Winter Pala^ His seventh and 
last pilgrimage to the Holy Land was made in 1875, of which he 
wrote an account in his Narrative of a Forty Days' Sojourn tn the 
Holy Landy published in that year The last decade of his life 
was passed in comparative quiet upon his estate near Ramsgate, 
in Kent, and there, after having received general congratulations 
on the completion of his hundredth )ear, he passed peacefully 
away on the 28th of July 1885 Sir Moses Montefiore vnrs a 
strictly orthodox Jew, scrupulously observ^ant of both the 
spirit and the letter cf the Scriptures, in his grounds he had a 
synagogue built where services are still held twice a day, a 
college where ten rabbis live and expound the Jewish law, 
and a mausoleum that contains the remains of himself and 
of Lady Montefiore, who died in 1862 

MONTEFRIO, a town of southern Spam, in the province of 
Grxnada, on the river Bilano Pop (1900), 10, 72*5 Montefno 
IS laigely Moorish in character, and doiiiinatccl by a Mooiish 
castle Being built midway between the Sierra de Priego and 
Sierra Parapanda, and commanding the open valley between 
these ranges, it became one of the chief frontier fortresses of the 
Moors m the i^th c cntiiry Its industries include manufactures 
of cotton stuffs, alcohol and soap 

MONTEGUT, JEAN BAPTISTE JOSEPH EMILE (1825-1895), 
French critic, was born at Limoges on the T4th of June 1825 
He began to write for the Revue des deux mondes in 1847, 
contributing between 1851 and 1857 a senes of articles on the 
English anci Amc rican novel, and in 1857 he became chief literary 
critic of the review E-milc Mentefgut translated h^sats de 
philosophe amencatne (1850) from Emerson, Revolution de /c 5 at 9 
(2 vols 1853) from Macaulay’s History , and also produced the 
(Etivres completes (10 vols 1868-1873) of Shakespeare Among 
his numerous critical works are tcrivatns tnodernes d'Angleterre 
(3rd senes, 1885 1892) and Ihure^ de lecture d'un critique (1891), 
studies of John Aubrey, Pope, Wilkie Collins and Sir John 
Mandcville Mont6gut died in Pans on the nth of December 

1895 

MONTEIL, AMANS ALEXIS (1769-1850), French historian, 
was born at Rodez in 1769, and died at Ccly (Seine-et-Marne) 
in 1850 His tastes were historical, and he taught history at 
Rodez, dt Fontainebleau and at St Cyr He held that a dis- 
proportionate importance had been given to kings, their ministers 
1 and generals, and that it was necessary rather to study the 
people In his Histoire des fran(ats des divers eiatSy ou histoire 
de France aux cinq dermers slides (10 vols, 1828-1844) he 
undertook to describe the different classes and occupations of 
the community For this he made a c ollectmn of manuscripts, 
which he sold in 1855 (many of them passed into the library of 
Sir Thomas Philipps), drawing up a catalogue under the singular 
title of Traite de maiknaux manusents de divers genres d'htstoire 
He boasted of having been the first to write really national ’ 
history, and he wished further to show this m a memoir entitled 
U Influence de Vhistoire des divers etatSy ou comment fut allee la 
France si elle eut eu cette histoire (1840, reprinted m 1841 under 
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the title Les Fran^ais pour la premtire fats dans Vhtstotn de 
France, ou poitique de Vhtstmre des divers Stats) Monteil did 
not invent the history of civilization, but he was one of the 
first in France, and perhaps in Europe, to point out its extreme 
importance He revised the third edition of his history himself 
(5 vols , 1848), a fourth appeared after his death with a preface 
by Jules Janin (5 vols , 1853) 

MONTEITH, the name given to a large bowl, often made of 
silver, with a movable nm and scalloped edges, from which 
wine glasses, punch ladle, &c , could be hung, so that they 
might be cooled m the water with which it was filled According 
to Anthony Wood {Life and Times, 111 84, quoted m the New 
English Dictionary) the name was given to the bowl from a 
‘‘ fantastical Scot Monsieur Monteigh who wore the 
bottome of his cloake or coatc so notched,’^ t e scalloped 

MONTELEONE CALABRO, a city of Calabria, Italy, in the 
province of Catinzaro, beautifully situated on an eminence 
gently sloping towards the Gulf of Sta Eufemia, 1575 ft above 
sea-Icvel, 70 m N N F of Reggio di Calabna by rail Pop 
(1901), 10,066 (town), 13,481 (commune) It was almost 
totally destroyed by earthquake in 1783, but under the French 
occupation it was rebuilt and made the capital of a province 
It suffered, however, considerably in the earthquake of 1905 
The castle was built by Frederick II The principal chuich 
contains some sculptures by the Gagini of Palermo 

Monteleone is identical with the ancient Hipponium, said to 
be a Locnan colony and first mentioned in 388 b c , when its 
inhabitants were removed to Syracuse by Dionysius Restored 
by the Carthaginians (379), occupied by the Bruttii (356), held 
for a time by Agathocles of Syracuse (294), and afterwards again 
occupied by the Bruttn, Hipponium ultimately became as Vibo 
Valent a flourishing Roman colony, founded in 239 or 192 b c 
It was important as the point where a branch from Scolacium 
(Squillace) on the east coast road joined the Via PopiUia The 
harbour established by Agathocles proved of great service as a 
naval station to Caesar and Octavian in their wars with Pompcius 
Magnus and Sextus Pompeius, and remains of its massive 
masonry still exist at the village of Bivona on the coast, while 
the fort occupies the site of a temple Its tunny-fish were 
famous In the town itself there are remains of a theatre, of 
Roman baths (?), a mosaic pavement in the church of St Leoluca 
(patron saint of Monteleone), and some Latin inscriptions The 
town walls too of the Greek city can be traced for theu* whole 
extent, about 4 m They are well constructed of regular 
parallelograms of a sandy tufa, laid in headers and stretchers 
The Roman town occupied only a part of the Greek site, the 
portion occupied by the modern town, the streets of which 
still preserve the Roman arrangement It was supplied with 
water by an aqueduct, the reservoir of which is situated at the 
village of Papaghonti The Capialbi and Cordopatri families 
have private collections of antiquities 

bee V Capialbi in Mem inst (Rome 1832) pp 159 sqq , F 
LeDonnant La Grande Gr dee 1882) 111 155 sqq (1 As) 

MONTELIMAR, a town of south-eastern France, capital of 
an arrondissement in the department of Drome, near the left 
bank of the Rhone, 93 m S of Lyons on the railway to Marseilles 
Pop (1906), town, 9162, commune, 13,554 The ancient castle 
IS now used as a prison Remains of the ramparts and four old 
gates are also preserved The chief pxublic institutions are the 
sub-prefecture, the tribunal of first instance and the communal 
college The mdustries include flour-milling, silk-throwing and 
spinning, and the manufacture of hats, lirae, farming implements, 
preserved foods and nougat 

Mont^hmar was called by the Romans Aeunum At a later 
period It belonged to the family of Adh^mar and received the 
name Monteil d’Adh^mar, whence the present name Towards 
the middle of the 14th century it was sold by them partly to the 
dauphins of Viennois and partly to the pope, and in the next 
century it came into the possession of the Crown During the 
religious wars it valiantly resisted Gaspard de Coligny m 1570, 
but was taken by the Huguenots in 1587 


MONTEMAYOR (or Montfm6r), JORGE (i520?-i56i), 

Spanish novelist and poet, of Portuguese descent, was born 
about 1520 at Montemor 0 Velho (near Coimbra), whence he 
derived his name, the Spanish form of which is Montemayor 
He seems to have studied music in his youth, and to have 
gone to Spam m 1543 as chorister in the suite of the 
Portuguese Infanta Maria, first wife of Philip II In 1552 he 
went back to Portugal m the suite of the Infanta Juana, 
wife of D Joio, and on the death of this prince m 1554 
returned to Spain He is said to have served in the army, 
to have accompanied Philip II to England in 1555, and to 
have travelled in Italy and the Low Countries, but it is cer- 
tain that his poetical works were published at Antwerp m 
1554, and again in 1558 His reputation is based on a prose 
work, the Diana, a pastoral romance published about 1359 
Shortly afterwards Montemayor was killed m Piedmont, appar- 
ently m a love affair, a late edition of the Diana gives the exact 
date of his death as the 26th of February 1561 The Diana is 
generally stated to have been prmted at Valencia in 1542, but, 
as the Canto de Orfeo refers to the widowhood of the Infanta 
Juana in 1554, the book must be of liter date It is important 
as the first pastoral novel published m Spain, as the starting- 
point of a umversal literary fashion, and as the indirect 
source, through the translation included in Googe's Eglogs, 
epytaphes and sonnets (1563), of an episode in the Two Gentlemen 
of Verona Though Portuguese was Montemayor’s native lan- 
guage, he only used it for two songs and a short prose jiassagc 
m the sixth book of the Diana His mastery of Spanish is 
amazing, and even Cervantes, who judges the verses m the 
Diana with unaccustomed severity, recognizes the remarkable 
merit of Montemayor’s prose style That he pleased his own 
generation is proved by the seventeen editions and two continu- 
ations of the Diana published m the 16th century, by parodies, 
imitations and renderings in French and English 

Bibiiography — G Schonherr Jorge do Montemayor •^ein Lebtn 
und sein Sc ha f roman {HaWc 1886), D GarcU Peres Catdhgo razon 
ado btogrdfico y btbhogrdfico de los autores portugueses qur esenbteron 
en Castellano t^didLT\(\ 1890), Hugo A Rennert I he Spanish Pa*itoral 
Novel (Baltimore 1892), J Fitzmaunce- Kelly, ‘ The Bibliography 
of the Diana' in the Revue Inspanique (1895), R Tobler, Shake 
speares Soinmernachtstraum und Montemayors Diana ' in the 
Jahrbuch der deutschen Shakespeare Gcsellschaft (1898) , M Menendez 
y PeUyo Origenes de la novela (Madrid 1905) 

MONTENEGRO, a country of south-eastern Europe, forming 
an independent kingdom situated upon the western side of the 
Balkan Peninsula, and possessing a small coast-linc on the 
Adriatic Sea The name is the Venetian variant of the Italian 
Monte Nero, and together with the Albanian Mai Esiya, the 
lurkish Kara~dagh, and the Greek MavroVouno, rt produces the 
native, or Serb, Tzrndgora, “ the Black Mountain it is derived 
from the dark appearance of Mount Lovcheu, the culminating 
summit of Montenegro proper, of which the northern and eastern 
declivities, those which are viewed from the country itself, are 
in shadow for the greater part of the day ^ The dusky pine 
forests, which once clothed the mountain and of which remnants 
exist on its northern slope, contributed to its sombre aspect 
Up to the end of the 15th century, when its territory became 
restricted to the mountainous districts immediately north and 
east of Mount Lovchen, the kingdom was known as the 7 enta 
or Zeta, but the name Tzrnagora was probably used locally in 
this region from the time of the earliest Slavonic settlements 

Montenegro extends between 41® 55' and 43® 21' N , and 
between 18° 30' and 20® E , its greatest length from north to 
south is about 100 m , its greatest breadth from east 
to west about 80 m It is bounded by the Adriatic 
on the S , the seaboard extending for 28 m , by 
the Primore, a strip of the Dalmatian littoral, on the SW 
and W , by the^ Austrian (formerly Turkish) provinces 

1 Cf the similarly-named Tzrna Plantna in eastern Montenegro 
Tckernt Vrkh, the culminating summit of Mount Vitosh in Bulgaria 
and Mavro Vouno in the island of Salamis Various other explana 
tions of the name Montenegro mostly of a fanciful character have 
been put forward see Kurt Hassert, Dor Name Montenegro " in 
Globus, No 67, pp 111-H3 (Leipzig, 1895) 
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of Bosnia and Herzegovina on the N W and N , by 
the Ottoman fcmpire both in the sanjak of Novibazar, on 
the N and N E , and also in the vilayets of Kossovo and 
Scutari on the N E , E and S E Its area, as oflfic lally 
estimated after the treaty of Berlin had been enforced m 
1880, amounts to 3255 sq m , or considerably less than half 
the size of Wales The present frontier, wnich was not finally 
delimited till 1881, ascends the Boyiim river from its mouth as 
far as Lake Sass (Shas), then follows the river Megiired to the 
summit of Mount Bratovitza, reaching T ake Scutari at a spot 
opposite the island of Goritza Topal Crossing the lake north- 
cast to a point a little south-east of Plavmtza, and leaving the 
territory of the Hoti and Klementi tribes to the south, and the 
districts of Kutclika Kraina to the north, it posses north of 
the districts of Pliva and Gusinye and reaches the western end 
of the Mokra Planm i, where it turns to the north-west After 
crossing the Lim at its junction with the Skula, it coinc idcs with 
the old frontier for some distance, then reaching the Tara at 
Maikovatz, it follows the course of that river to its junction with 
the Piva turning southwards, it reaches the old frcmtier once 
more at Klobuk, and, passing between the district of Grahovo 
and the Krivoshian Mountains, approaches to within a few miles 
of the Bocc he di Cattaro then, following the maritime mountain 
ridges for a considerable distance, it rejoins the coast a little 
south of Spizza <» 


Physical Features — MonteneKro which forms the meeting point 
of the 1 ) ilTnatn.n Bosnian and Albanian ranges seems at first a 
mere chaos of mountains ft is however naturally divided into 
Uuoe parts eich with its own character (i) Fertile and well 
watered plains not unlike those of Lombardy, border the river 
/eta and after its junction with the Moratclia extend along the 
exjurse of that river to Lake Scutari A fringe of similar lowland 
forms the maritime plain extending between the Sutorman range 
and the mouth of the Boyana (2) Westward under the shadow ol 
Lovchen is the Katunska or * Shepherds Huts ' the cndle ol 
Montenegrin liberty This region presents a suiface of hard ervst il 
line rock bare and calcined^ with strata sinking to the south west 
at an angle often of 70° The rocks have been split by atmospheric 
agencies into huge prismatic blocks and the cracks have been 
gradually worn into fissures several fathoms deep In some places 
the inteiior of the stx^ny mass is hollowed out into gallcnes and 
eaves some of great length, during the runy seison subterranean 
landslips frequently produce Icx^al eaithquakes exteniling over an 
aiea of 10 or 12 m The small basms of Cettigne and Niegush are 
piactieilly the only cultivable districts m this region (3) Over the 
entire north stretch the massive mountain chains which link the 
Herzegovinian Alps to those of Albania the scenery recalling that 
of Switzerland 01 the lirol In the iKirth-vvest there are finely 
wtx)ded tracts extendmg north of Nikshitch to the Dormitor moun 
tarn group The Durmitor district umtuns rich grassy uplands 
dotted with numerous small lakes, from which it derives its name 
of Yezora (the lakes) , the riveis Tara and T^va flow through magnifi 
cent gorges clothesl with rich forests and unite neir the extreme 
north of the frontier On the north-east are the high but rounded 
Brda Mountains covered with virgin forest or Alpine pastures 
and broken here and there by jaggod dolomitic peaks In the 
distnet of the Vasoyevitchi which suriounds the little town of 
Andriyevitza is the fine double peak of Korn and a little to the 
south west the summit of Magliteh, commanding a magnificent 
view over the wooded valley of Gusinye to the great Prokletia range 
in Albania ^ The contrast between the nch undulating landscape of 
the northern regions and the stciile calcined rocks of Montenegro 


pi^er is very remarkable 

Tne Montenegrin mountam system is divided into four masses (i) 
the group enclosed by the 1 ara <ind Piva rivers with Dormitor one of 
the highest mountains m the peninsula (9146 ft ) Yablo 
nov Vrkh (7113 ft) and the Vrkhovc Pochoratz (OOox 


Mountain 
SyMtem and 


n t f ff ) » (2) tbe group between the Zeta ind the Moratcha 
CMnKuk [7546 It) Vlasulyi (75 « ft) Bmik 
(b86o ft ) and Maganik (002 1 ft ) , (3) the ranges between 
the Moratcha and I ara with Sto (7^2^ ft ) and Cradishte (71 30 ft ) , 
and (4) those between the upper Tara and the upper I im with Kom 
the second highest mountain in the country (Kom Kutchki, 8052 ft 
Kom Vaso>evitchki, 7946 ft ) separating the districts of the Vasoye 
vitchi on the north east from that of the Kutchi on the south west 
and Visi tor (69^6 ft ) on the frontier In Montenegro proper the 
only prominent summit is Lovchen (505s ft) between Cettigne 
and the western frontier Between Lake Scutari and the sea is the 
Sutorman range with the fine pyramid il summit of Rumiya (5148 ft ) 


overhanging Antivan The prevailing formations of tho north and 
east are l-*alaeozoic sandstones and sclusls with underlymg trap 
Ihroiighout Montenegro the followmg have been identified (i) 
Palieozoic schists (2) Wirfen strata of Lower T nas (3) 1 rip of the 
Palaeozoic and Wirfcn strata (4) Tnassic limestone (5) Jurassic 
limestone (6) Cretaceous limestone (7) Fl5rsch in part certainly 
Eocene (8) Neogenie or younger Tertiary formations 

The watershed between the Adriatic and the Black Sea crosses the 
country from west to east in a very 11 regular line the southern 
districts being drained by the Zeta-Moratcha iiver 
system which finds its way to the Adriatic by Lake , 

Scutari and the Boyana while the streams from the 
northern districts form the headwaters of the Drina which reaches 
the Danube by way of the Save The Zcti using in Like blano 
near Nikshitch is remarkable for its subterranean passage beneath 
a mountain range looo ft high At Ponor not far from that 



town the wxter vanishes m a deep chasm nappearing at a 
distance of sever il miles on the other side of the mountains 
Its whole course to its junction with the Moratcha is about 
30 m Rising in the \ ivorye Planina the Moratcha sweeps 
through mountain gorges till it reaches the plain of Podgontza, 
then for a space it almost disappeirs among the pebbles and other 
alluvial deposits nor does it again show a current of any considerable 
volume till it approaches Lake Scutari In the neighbourhood 
of Dukl6^ and Leskopolye it flows through a precijntous ravine from 
50 to 100 ft high In the dry season it is navigible from the lake 
to Zhabliak The whole course is about 60 m Of the left hand 
tributaries of the Moratcha the Sem or Tzem deserves to lie men 
tioned for the magnificent cafion through which it flows between 
Most Tam irui and Dinosha On the one side nsc the mountains of 
the Kutchi territory on the other the immense flanks of the Prokletia 
range — the walls of the gorge varying from 2ckk> to 4000 ft of 
vertical height Lower down the stream the rocky banks ^proach 
so close that it IS possible to leap across without trouble The Sem 
rises in northern Albania and lias a length of 70 m The Rieka 
issues full formed from an immense cave south east of Cettigne and 
falls into Lake Scutari Tte three tiibutanes of the Drina which 
belong in part to Montenegro are the Piva the Tara and the Lim 
respectively 55 95 and 140 m in length The lara forms the 
northern boundary of the kingdom for more than 50 m but the 
Lim flows beyond the border after the first 30 m of its course The 
western half of Lake Scutari or Skodra lielongs to Montenegro, 


^ This mountain must be distinguished from the higher Magliteh 
(7699 ft ) on tlie northern frontier, near the junction of the rivers 
Tara and Piva 


* Duklea is the name still borne by the rums of the Roman Doclea, 
often but wrongly written Dioclea, from its assoaation with the 
Emperor Diocletian 
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the eastern, with Scutari itself, to Albania It is a magnificent sheet 
of water measurmg about 135 sq m with an average depth of two 
to three fathoms The northern end is studded with picturesque 
islands The level of Lake Scutari underwent several changes in 
the 19th century, notably when the Dnn, an Albanian river, which 
before 1830 entered the Adriatic near ban Giovanni di Medua, 
changed its course so as to join the Boyana just below its exit from 
the lake This raised the level of the lake flooding the lower valleys 
of its tributary streams and permanently enlarging its area A few 
small lakes are scattered among the mountains and it is evident 
that their number was formerly much greater Montenegro proper 
(1 e the departments of Katunska Rictchka and Lieshanska) is 
almost absolutely waterless, the only stream being the Rieka which 
probably drains the Cettigne basin by an underground outlet Its 
lower course is practically an inlet from Lake Scutari and is navigable 
up to the town of Rieka The upland plain of Cettigne now water- 
less, was doubtless the bed of a lake at no very distant (geological) 
pciiod , it is still sometimes flooded after heavy rains The scarcity 
of water largely contributed to the successful defence of the country 
against Turkish invasion the few springs are hidden in deep crannies 
among the rocks, and the inhabitants arc accustomed to preserve 
melted snow for use during the summer On the other hand the 
Brda ^ and northeastern districts are abundantly watered The 
maritime district possesses two small streams 

Climate — The climate generally resembles that of northern 
Albania , it is se\ ere in the higher regions and comparatively mild m 
the valleys while in the maritime districts of Antivan and Dulcigno 
it may be compared with that of central Italy The mean annual 
temperature is about 58® F Snow lies for most of the year on many 
heights and m some of the darker gorges it is never thawed The 
high basin of Cettigne (2093 ft ) is deeply covered with snow duiing 
the winter months and the capital is sometimes almost inaccessible, 
in summer the days are hot but the nights arc cool and frequently 
chillv The climate is generally healthy except in a few marshy 
districts 

Hora and Fauna — The Alpine vegetation of the summits gives 
way to pme forests in the sub> Alpine zone (about 6000 ft ) , below 
these the beech and then the oak the walnut the wild pear and 
wild plum make their appearance, the fig tree the mulberry and the 
vine grow in the midale /eta and Moratcha valleys the myrtle 
orange laurel and olive in the lower Moratcha region and more 
abundantly in the Tzrmnitza and maritime distiicts In the fuiest 
districts the beech is the prevailing tree up to a height of about 
5000 ft Ihe chestnut forms little groves m the country between 
5 ie sea and Lake bcutan, but never ascends more than 1000 ft 
Pomegranate bushes grow wild and in many parts of the south 
cover the foot of the hills with dense thickets the crimson blossoms 
of which arc one of the special charms of the spring landscapes 
The leaves of the sumach (Rhus cotinus) which flourishes in the 
warmer distncts are exported for use in dye works, the Pyrethrum 
cineranae folium supplies material for the manufacture of insect 
powder, the fruit of the wild plum (Cornus mascula) as well as the 
grape is employed for the production of raki or rakiya a mild 
spirit which is a favourite oeverage with the people Bcais are 
still found m the higher forests, wolves and especially foxes over a 
much wider aiea A few ch imois still roam on the loftiest summits 
the roebuck is not infrequent in the backwoods the wild bo ir may 
be met with in the same distnct and the h ire is ibundant wherever 
the ground is covered with herbage There are one or two species 
of snakes in the country including the poisonous Illyrian viper 
(Vipera ammodytes) Esculent frogs tree frogs the common tor- 
toise and various kinds of lizards are all common Scoipions and 
numerous reptiles infest the ind rocks of the Katunska The list 
of birds includes golden eagles and vultures twelve species of 
falcons, sevcial species of owls nightingales larks buntings hoo 
poes partridges, herons, pelicans, ducks (ten species) nightjars, dc 
Immense flock', of water fowl haunt the upper reaches of Lake 
Scutari The livers abound with trout tench, carp and eels, the 
trout of the Moratcha arc especially fine More important from an 
economic point of view is the scoranze (Leuciscus alburnus 
Servian wAheva), a kind of sardine which supplies an article of food 
and merchandise to a considerable portion of the population The 
fish, which enter the Rieka inlet of Lake Scutari during the winter 
are taken with nets dunng a few weeks m the spring when the fishing 
season is inaugurated with a religious service, they are salted and 
exported in large quantities to Trieste and the Dalmatian coast 
The annual take is valued at l^ooo The sea-fishenes arc of less 
value As regards mineral resources traces of iron copper and 
coal are said to exist, there is a natural petroleum spring in the 
neighbourhood of Virbazar 

Agriculture and Stock-farming — Except m the lowlands which 
serve as the granary of Montenegro furnishing wheat maize, barley 
rye potatoes and capsicums, there is little tillage Methods and 
implements are alike primitive In the Katunska the peasants arc 
glad to enclose the smallest spaces of the fertile red soil which is 

The name Brda (literally ** mountains ' ) signifies in ordinary 
ch the mountain-group east of the Zeta which was incorporated 

the principality in 1 796 1 1 figures m the prince's title, but is not 

otherwise used m official documents 


left after ram in the crevices of the rocks, and one may see har\ t sts 
only a few yards square The vineyards produce excellent grapes 
but wine production which might become an important industry 
IS at present limited to home consumption Tobacco is largeK 
cultivated especially in the neighbourhood of Podgontza , the annual 
produce amounts to 550 000 Ih stock-raising is more lar^^cly earned 
on than agriculture In the north droves of swine fatten on the 
mast of the beech woods, goats and large flocks of sheep cclc 
brated for their thick fleeces thrive on the high pastures and the 
lower slopes afford excellent grazing for larger stock The native 
breed of cattle is small but among other efforts made to improve 
it a stock f irm is maint lined by Prince Nicholas near Nik'^nilch 
The horses as elsewhere in the Balkan Peninsula, arc diminutive 
wiry and intelligent Bee-keeping is practised in the Kutchi 
disLiicts and mulbeiries are grown for silkworms 

Commerce ard Industries — The exports valued at /80 265 in 
1906 include cattle (large and small) smoked and salted meat 
known as castradina cheese undicssed hides scoranze sumach 
pyrethrum tobacco ind wool Ihe imports valued in the same year 
at 503 consist mainly of manufactured articles such as non 
utensils and weapons soap candles 6cc anti colonial products 
In 1904 when Montent gro renounced its commercial treaties the 
old 8 % ad valorem tluty It v led on imports w is in many cases raised to 
2 5 % 1 his caused much discontent among the people w ho had been 

growinfif steadily poorer since 1900, and miny families cmigiated 
Ihe exiiortation of cattle is greatly hmderetl by the high taiift 
imposetl on the Austiian frontier which is pioductive of much illicit 
ti iding There are practically no manufictures the men disdain 
intlustnal employment while the women aie occupied by household 
duties or work in the fields A brewery and a cloth f ictory 
however exist at Nikshitch a soda water factor\ at Cettigne and 
an olive oil lefincry at Antivan The coarser cloth worn by the 
peasants is home made , the finer kind worn by the wealthier cla'^s 
IS imported 

Communications — The progress of trade and the development 
of the natural rcsouices of the couiitiy must liigely depend on 
improved means of communication In this direction consider iblc 
progress has already been achieved Montenegro possessed in 1907 
228 m of excellent carnage roads admirably engineered and mam 
tamed The remarkable zigzag load from Cattaro to Nicgush and 
Cettigne was completed in 1881, it was ifterwirds prolonged to 
Rieki Podgontza Danilovgrad (where a fine bridge across the /eta 
was erected in 1870) and Nik'^hitch Another road connects 
Podgontza with its port PUvnitza on Lake Scutari, a third luns 
from Antivan to Rieka anel unites the sea coasts with the richest 
districts of the interior The ports of Antivan and Oulcigno aie 
insuthciently sheltered but are capable of consideiable improve- 
ment, both aie places of call for the Austrian Lloyd steamers and a 
rceui ir service lietwccn Antivari and Ban on the Italian coast is 
maintained by the “ Puglia" Steamship Company The Boyani 
IS navigable by sea going vessels as far as Oboti (12 V m ^rom its 
mouth) wheie cargoes from Scutari must be transferred to sin ill 
river craft Import int harbour works were inaugurated m 1005 
at Antn in by the Tlalo Montenegrin Compagma d Antitari which in 
the same >ear betrin the construction of a lailway from thit port 
to Virb i/ar on Lake Scutan Tour steamers belonging to the same 
company ply on the lake Postal and telegraphic communication 
IS fairly complete There were, in igoO lO post ofliccs and 20 
tclcgriph stations with 412 miles of wire "Ihe numbv r of lettcis 
posted in that yeir was gi 250 The telegraph is much used by the 
people the number of ttlc’^rams sent in Toof> was 730 

Population — In 1882 the population of Montenegro was esti- 
mated as low as 160,000 by Schwartz A more usual estimate 
IS 230,000 According, however, to information officially fur- 
nished at Cettigne, the total number of inhabitants m igoo was 
311,564, of whom 293,527 belonged to the Orthodox Church, 
12,493 Moslems and 5544 were Roman Catholics, 71,528, 
or 23 %, were literate and 240,036, or 77 %, were illiterate 
The total number m 1907 was offic lally given as 282,000 The 
population IS densest in the fertile eastern districts, Montenegro 
proper is sparsely inhabited Emigration is greatly increasing, 
especi illy to America, the number of emigrants is given as 6674 
m 1905 and 4346 in 1906 The bulk of the inhabitants belong 
to the Serbo-Croatian branch of the Slavonic race There were 
about 5000 Albanians resident in the country in 1900, besides a 
small colony of gipsies, numbering about 800, a few of whom 
have abandoned their nomadic life and settled on the soil The 
Moslems, whose thrift and industry have won encouragement 
from the Crown, greatly decreased for some years after 1880 
owing to emigration The capital of Montenegro is Cettigne 
(3200 inhabitants in 1900, 5138 in 1907) The chief commercial 
centres are Podgontza (12,347) and Nikshitch (6872), with the 
ports of Antivari (2717) and Dulcigno (si66) These towns are 
described under separate headings Danilovgrad (1226) on the 
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Zeta was founded m 1871 by Prince Nicholas and named after 
his predecessor, Danilo II In the vicinity is Onaluka, the 
prince’s palace, with its mulberry nurseries Spuzh (1000), a 
little lower on the east bank of the Zeta, possesses a fortified 
acropolis Niegush or Nyegosh (1893), on the road from Cettigne 
to Cattaro, is the ancestral abode of the ruling family, whuh 
originally came from Niegush in Herzegovina Zhabliak (1200), 
near Lake Scutari, was the capital until late in the 15th century 
It was a Venetian stronghold Rieka (1768), near the northern 
end of Lake Scutari, derives some commercial importance from 
its position Grahovo (1000), in the extreme west, is famous for 
the Turkish defeats of 1851 and 1876 Other small towns art 
Kolashin, Virbazar and Andnycvitzi 
The Montenegrins present all the characteristics of a primitive 
race as yet but little affected by mockrn civilization Society 
National ^till m that early stage at whuh personal valour 
Character^ IS regarded as the highest virtue, and warlike piowess 
latics constitutes the principal, if not the only, claim to 
pre-eminence The chiefs are distinguished by the splendour of 
their arms and the richness of their costume, women occupy a 
subject position, the physically infirm often aclopt the profession 
of mmstrels and sing the exploits of their countrymen like 
the bards of the Homeric age A race of warriors, the Monte- 
negrins are brave, proud, chivalrous and patriotic, on the other 
hand, they are vain, lazy, cruel and re\engeful They possess 
the domestic virtues of sobriety, chastity and frugality, and are 
well-mannered, affable and hospitable, though somewhat con- 
temptuous of strangers they arc endowed m no small degree 
with the high-flown poetic temperament of the Serb race, and 
delight in intermmablc recitations of their mai tial deeds, which 
are sung to the strains of the gu'^Ia a rudlmcnta^^ onc-stnnged 
fiddle Dancing is a favourite pa^stimc two c haractei istic 
forms arc the slow and stately ring-dance in which women 

sometimes participate, though it is usually performed b) i c ircle 
of men, and the livelier measure for both sexc s (oro), in which the 
couples face one another, leaping high mto the air, while each 
man encourages his partner bv rapid revolver-firing The oro 
IS the traditional d me e in the Katunska distnct Women c hant 
wild dirges, generally improvised, over the dead, mourners tiy 
to excel one another in demonstrations of grief, and funerals 
irc celebrated by an orgy v^ery like an Irish “ wake ” Like 
most imaginative peoples, the Montenegrins aie extremcl} 
superstitious, and belief m the vampiie, demons ind fairies is 
almost universal Among the mountains they can conv^erse 
flucntl) at astonishmg didtnces Ihe phvsical type contrasts 
with that of the northern Serbs the features are more pro- 
nounced, the hau* is darker, and the stature is greater 1 he men 
are tall, often exceeding 6 ft m height, muscular, and wonder- 
fully active, displaying a cat-like elasticity of movement when 
scaling their native rocks, their beaiing is soldier like and manl) , 
though somewhat theatrical Ihe women, though frequently 
beautiful in youth, age rapidly, and arc short and stuntcci, 
though strong, owing to the drudgery imposed on them from 
childhood they work m the fields, carry heavw burdens, and 
arc generally treated as inferior beings Like the Albanians, 
the Montenegrins take great pride m personal adornmc nl The 
men wear a red waistcoat, embroidered with gold or black braid, 
over whuh a long plaid is sometimes thrown m cold weather, a 
red girdle, in the folds of which pistols and y^ataghans are placed, 
loose dark-blue breeches and white stockings, which are generally 
covered with gaiters The opanka, a raw-hide sandal, is worn 
instead of boots , patent leather long boots are sometimes worn 
by military officers and a few of the w ealthier class The head- 
dress IS a small cap (kapa), black at the sides, in mourning for 
Kossovo, red at the top, it is said, in token of the blood shed 
then and afterwards On the top near the side, five semicircular 
bars of gold braid, enclosing the king’s initials, are supposed 
to represent the five centuries of Montenegrin liberty There 
^ The ring dance known as the kolo (literally, “ wheel ") in all 
Serb countries, corresponds with the Bulgarian horo (to be dis- 
tinguished from the Montenegnn oro), and is almost universal 
throughout the Balkan Peninsula, it is seldom however, danced in 
the rocky Katunska distnc t, where level spaces are rare 


IS little authority, however, for this and other fanciful interpre- 
tations of the pattern, which was adopted m the reign of Peter I 
the red fez, from which the kapa probably derives its colour, 
was previously worn A blue or green mantle is sometimes 
worn in addition bv the chiefs The poorer mountaineers are 
often dressed m coarse sacking, but all without exception (arry 
arms 1 he women, as befits their servile condition, are generally 

clothed in black, and wear a black head-dress or veil, on Sundavs 
and holidays, however, a white embroidered bodice, silver girdle, 
and bright silk skirt arc worn beneath an open c oat Over this 
IS placed a short, sleeveless jacket of red, blue, or violet velvet 
according to the wearers age Unmarried girls ire allowed to 
wear the red kapa but without the embroidered badge Ihc 
Vasoyevitch tribe retain the Albanian costume, in whuh white 
predominates Turkish dress is often seen at Antivan, Dulcigno 
and Podgoritza The dwelling-houses are invariably of stone 
except m the eastern districts, where wooden huts are found 
As a rule, only the mansions of cattle-owners have a second 
storev the ground floor, which is dark and unventilated, is 
occupied bv the animals, the upper chambers, in which the 
familv reside, arc reached bv a ladder or stone staircase Chim- 
neys are rare, and the smoke of the fireplace escapes through the 
windows (if any exist) or the ()f)cn doorway The principal 
food of the people is rve or maize cake, cheese, potatoes and 
salted scoianze their drink is watei or sour milk , meat is seldom 
tasted, except on festive occasions, when raki and red wine are 
also cnjo}ed Ihe Montenegrins arc great smokers, especially 
of c igarettes, m the dcstru ts which formi rly belonged to lurkey 
the men, whose dignil> never pirmits them to carry burdens, 
mav be seen going to maiket with the chihu! , or long pipe, slung 
icross their baiks Th" mothei possesses little influence over 
her sons, who are trained from their earliest mf incv to cultivate 
warlike pursuits and to despuse the weaker sex Betrothals 
often tike plaic in c.irlv ( hildhood Young nun who are 
attat hed to eac h other are accustomed to swear eU rnal brother- 
hood {pobratimstvo), the bond, which rctcives tlu sanction of 
the Church is never dtssolved Marriages between Montenegrins 
and converted lurkcsh girls aie a common source of blood-feuds 
Ihc zadruga or house -communitv , under the rule of a ^tarednna 
or house-father, is found in Montenegro as in other Slavonic 
1 inds (see Sfrvia) The tribal sv stem still exists, but possesses 
less significame than m Albania, owing to the centralization 
of authoritv at Cettigne Ihe tribe {pleme, pi plemena) is 
subdivided into cl ins (brat^tva) 

C oiistitutwn and Governme^U — Notwithstanding the creation 
of an elective senate m i8^t, the grant of a so called ( onslitution 
m 1868, and the establishment of a responsible minuslry in 1874, 
the gov^ernment remained autocratic till 1905 the whole power, 
even the control ot religion and finincc, which the consti- 
tution of t868 had conceded to the senate, being centred in the 
hands of the prim e, w ho in igio assumed the title of king The 
senate, instituted bv Petei II witli the object cf limiting the 
power of the tribal ( hicf tains, was m 1881 merged in a council of 
state, the members of which, six m number, were nominated and 
dismissed by the prime The council supervises measures to be 
laid before the Skupi>httna, or national assembly, and excnises 
a disi iplinary control over olhcials The ministry comprises six 
departments (1) the interior, with separate sections for public 
works, posts and telegraphs, commerce and industry, shipping, 
sanitary service and agruulture, (2) foreign affairs, (3) war, 
(4) finime (5) justice, and (6) edu ation On the ic^th of 
Dc( ember 190s a new constitution was proclaimed by Piince 
Nicholas A Skupshtina was instituted, consisting of 62 elected 
deputies, 9 ex officio members (the higher ecclesiastical and 
civil dignitaries) and 3 generals nominated by the prince 
The Skupshtin i is elected by manhood suffrage for a period of 
four years, and is summoned annu illy on the 31st of October 
In conjunction with the Crown it exercises the legislative power, 
the ministci s are responsible to it as well as to the Crown The 
constitution affords financial supervision to the Skupshtina, 
which elects a board of control and votes an annual budget, it 
guarantees liberty of the person, of rehgious belief, and of the 

xviii 25 
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press, together witli the right of public meeting, and abolishes 
the death penalty for political offences 

Admtmstration and Justice — For purposes of local administra- 
tion the country is divided into 5 departments (oblastt), each 
governed by a prefect (upravttel), and 56 districts {kapetanati), 
each under an oftc lai styled kapeian The prefects and kapctans 
ire nommated by the king on the recommendation of the 
minister of the interior Rural communes, each under an 
elected kmet, or mayor, exist m Montenegro as in all Slavonic 
countries Ihe kmets act as justices of the peace, and there is 
in appeal from their decisions to the courts of first instance 
[kapetanski sudove), of which there is one in each district, the 
kapetan acting as judge In each of the five departments there 
IS a superior court {oblamt sud), with a president and two judges, 
it Cettigne there is a high court of justice (veltkt sud\ which is 
.he find court of appeal The ultimate appeal to the prince 
vas abolished m 1902, when Prince Nicholas laid aside his 
udicial functions, retaining only the prerogative of pardon 
The judges, who are removable, are nominated by the king on 
iie recommendation of the minister of justice With a smgle 
exception there are no professional advocates m Montenegro, 
jach man is his own counsel, bringing his own witnesses 1 he 
ocal gendarmerie, numbering 150 men, is distributed m the five 
iepartments The kapetanah have replaced the former local 
livisions according to plemena^ m each of the communes 
here is one or more of the braiUva Ihe codification of the 
aw, which had previously been administered according to un- 
.vritten custom, was first undertaken by Peter I in 1796 An 
mproved code, issued by Danilo II in 1855, still contained many 
juaint enactments The excellent code drawn up by Professor 
iogishitch, a native of Ragusa, in 1888, was revised and enlarged 
n 1899 It contains elements from various foreign systems 
xnentifically adapted to national usages and requirements A 
arge number of judicial reforms were carried out by Count 
/omovit( h, who su< ceeded Professor Bogishitch in 1899, in 1905 
i new code of civil procedure was promulgated, and a criminal 
:ode m the following year The only prison is at Podgoritza 
h the old prison at Cettigne, closed after 1902, many of the 
nmates were free to wdk in and out at pleasure Some were 
)urdened with fetters, rather as a punishment than for restraint 
Jntil the completion of an asylum in 1903, dangerous lunatics 
vere confined in prison I he commonest off ent es are murder 
ind robbery, despite vigorous measures taken by the king and 
ns predec essors, the blood-fcud, or vendetta, cannot he stamped 
mt, being approved, and even enforced, by public sentiment 
)nly women are held exempt from the duty of avenging their 
lext-of-km, they have been known, however, to undertake it, 
iisguismg themselves in male attire A man who kills hi^ 
ilanderer, or otherwise avenges his honour, often receives a 
lommal term of imprisonment Robbery, if practised by means 
)f raids across the frontier, is popularly regarded as a venal 
)ffence Other forms of crime are rare, and foreigners may 
.raverse all parts of the kingdom, except the neighbourhood 
)f the Albanian border, m perfect safety Ihe death penalty 
vas first introduced by Peter I Executions are carried out 
yy a firing party selected from the various tribes, in order to 
irevent the relatives of the criminal from exacting vengeance 
Exceptional seventy is shown m the treatment of political 
ifienders, who m some instances have been subjected tx) solitary 
.onfinement for years without trial 

Jhtnance — lunancial statistics are not published I he total 
eceipts were estimated m 1907 at 2,773,690 Austrian krone ^ the 
irincipal sources of income being the taxes on land houses and cattle, 
he monemohes of tobacco salt, petroleum and alcohol and the 
.ustoms dues Ihe total expenditure was estimated at 2,730,994 
crone the pnncipal items being civil list &c , i8g 586 krone, 
ninistry of intenor, 574 822 krone, of foreign affairs, 144 547 
crone, of justice, 232,710 krone, of hnance 592 561 krone, of war 
krone, of worship and education, 2(>9 208 krone, service of 
— » drife, 244 500 krone The public debt is under £$00 000 
^ibution of Montenegro to the Ottoman debt has not been 
Erom time to time considerable subventions have been 


^ The krone = lod English 



received from Russia and Austria The annual Russian subsidy, 
mainly for military and educational purposes, is stated to be about 
;j4o ooo Montenegio has no nunt, Austrian paper money and 
coins are generally employed together with Montenegrin nickel and 
bronze corns struck m Austria Turkish gold and silver are also 
m circulation The former Turkish and Venetian weights and 
measures have been superseded by the French 

Defence — The Montenegrin is a horn warrior, his weapons, winch 
he never lays aside are his most precious possession, and distinction 
m battle is the sole object of his ambition Persons of all classes 
wear a revolver m the kolan or waistband You might as well 
take from me my brother as my rifle,’* says a native proverb, and 
rifles are almost universally earned near the Albanian frontier, 
where the tribesmen on either sulc aie m a state of chronic hostility 
Brave to a fault, an uiiLiiing maiksman, hardy, agile, ciafly and 
enduring, the Montenegrin has few rivals in the practice of guerrilla 
warfaic Ihe tradition il method of fighting is by ambuscade, 
the enemy is enticed into some intricate defile surrounded, and 
harassed by rifle-fire, then the mountaineers thi owing aside their 
firearms deliver a swift aftick with the hanjar, or yataghan which 
thc> wield with terrific cflcct A number heads cut off in battle 
adorned the parapet of i small tower outside Cottignc called the 
lurks’ Tower ” as late a> 1850 When reduced to c\tiemity the 
Montenegrins often committed suicide r ither than fall into the hands 
of the enemy the last cartridge being rcscived for this purpose, 
disabled comrades who could not be removed used to be beheaded, 
in 1870 a Montcncgiin olicicd to pcifoim this kindly strvicc for a 
Russian officer who was wounded it Klobuk Savage methods of 
warfare however have been stiongly discountenanced by King 
Nicholis and his predecessor Till the middle of the 19th century 
the forces of the principality consisted of undisciplined bands of 
tiibcsmcn under loc il chiefs whose iivalrits ()ftcn proved injurious 
to the nation il causf The supreme commind however always 
n sted with the piince The nucleus of a permanent corps was 
created by Peter 11 who formed a bod> guard ot picked men known 
as ptnaniki fioui the feathers (pern) which adorned their caps 
the name is still borne by a smill eoips (20 men in 1907) which 
guaids the residences of the king ind his sons but the feathers 
are no longer worn In 185 ^ Danilo I f ordeied the enrolment of all 
pcisons capable ot be iiing arms and mstitulcd a milit iry hierarchy 
of (gent rals) 6 (colonels) xml Kapctans, the oiganiza- 

tion, which was based on the tribal system was remodelled by 
Sciviin olheers in 1870 when the chicls were brought to Cettigne 
to receive military instruction In the same yeir arms of precision 
were introduced the cost and complex structure of the new weapons 
tlirciLened to cause serious difficuJtv but Kussi in aid was soon 
forthcoming Sintt 1870 though aims and xmmunition arc manii 
faetured on a sm U1 scale within the kingdom the thief supplies 
have come from Russia In 1895 the tsar presented Prince Nicholas 
with 30 uoo Btrdan riflc^ besides ordnance and other war material 
and in 1898 sent i furtlui gift t)f 35 ooo Mosktivska rifles Eveiy 
ible bodied ciUztn must scive in theatmy except Moslems who are 
exempt on piyment of i t ipitation tax The military organization 
has undeigone a gradual transfoimation under Prince Nicholas 
in conformity with the changed circumstances of the country anti 
the requirements of modern warfare Iht mililia system on the 
tribal basis is maintainetl but in 1890 a permineiU batt ilion of 
‘“joo men was established at Cettigne and two }-eais later another 
it Podgoritza, each under a komandir or major 4 captains and i s 
lieutenants A pcimanent brigade of artillery was formed at Nik- 
shitch in 1897 In 1905 these were abohshetl through motives of 
economy There is a standing coips of officers, but no standmg 
anny All young men of military age go through an obligatory 
jsenod of twelve days’ service at the vaiioiis local military centres 
Candidates for a commission afterwards proceed to a military 
school at Poogorit/a for one year, the best and most promising 
then receive commissions as pod ofinert or sous ofpeterSf and are 
sent for a further course ot instruction of two years to military schools 
either at Cettigne for the irifantiy or at Nikshitch for the artillery 
They then receivt lull commissions and are sent to the local centres 
to suptnnlend the training of the militia thus gradually superseding 
the old militia officers, and rcplemsliing the standing coips of officers 
of the regular army Oficcis who have completed a course of 
study abroad arc allowed to wear a distinctive emblem on the kapa 
The war strength is estimated at from 38 000 to 42 000 men, the 
infantry bemg composed of about 32,000 men of the first ban and of 
5000 or 6000 of the second or rescive (which however would 
sctrcely be employed m the held), the artillery of about 1500 Con- 
siderable deduction must be made from these numbers in view of the 
emigration of recent years, according to some authorities between 
20 000 and 22 000 men of military age are absent m America and 
elsewhere It is expected however, that many of these would 
relurn should the country become involved m war The infantry 
IS divided into 1 1 bngadcs each containing from 4 to 6 battahons , 
the total number of battalions is 56 fhe battalion is composed of 
a varymg number of tchete, or companies each of which belongs 
to a separate clan and has its own batrakiar, or standard bearer 
The younger men of the first ban are occasionally exercised m the 
neighbourhood of their homes on Sundays and hohd^s They arc 
armed with the Moskovska (repeating) rifle, but a &rdan rifle is 
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also kept in each household The artillery was composed in 1910 of 
18 siege, 25 field and 38 mountain guns, with 4 howitzers, 15 mortars 
and 18 machine-guns (0 Gatling and 12 Maxim Nordenfddt) , the 
principal arsenal is at Sptizh where the heavier guns are kept the 
others are distributed among 8 of the ii local brigades 7 he 
pmamfit, whose niunbcrs were increased by Prince Danilo were 
disbanded in 1898, when st^s were taken to form a bodyguard 
of 3000 picked men under Pnnee Mirko King NichoUsS second 
son, but the project was abandoned m view of the jealousies to 
which the selection gave rise Owing to the lack of open country 
there is no cavalry In 1894 Ihe sultan presented Prince Nicholas 
with equipment for a sm ill mounted Ixidyguard (32 men), and 
odered the sci vices of three mstriutors This corps, however, 
ceased to exist in 1898 About 20 000 men can concentrate at a 
given spot withm 48 hours The signal for mobilization is mainly 
given by telegraph, bonfires, trumjxt-calls and volley-hrmg are 
also employed The warriors were formerly summoned by sten- 
torian couriers who shouted from tht tops of the mount iins An 
ambulance corps has been formed Transport is deficient all 
draught animals however m the country have been registeied 
and a few carts hive been piovidcd The wives and daughters of 
the troops provide the commissariat and uirry the ammunition 

Religion — The Montenegrin Church is an autoecphalous branch 
of the Eastern Orthodox communion In 1894 it foimally vin- 
dicated its independence igainst the claims of the Russian synod 
The vladtkas or pnncc-bishops formerly depended on the paiiiarch- 
ite of J pek 1 he thei^eratic system of government which existed from 
i5it) to 1851 tended to unite the patriotic and the icligious instinels 
of the people Since the separation of the spiritinl and tiinpoia) 
(X)wers in 1851 the see of Cetli oie in which the diocese of Ostrog 
js included lias been occupied by a metropolitan {tnrtropoht) , who 
|X)ssesseH a nominal jurisdiction over Scut in and the I'limore 
In judgments relative to divoicc his \cidiets may lx reversed 
by the King Othciwisc he is supreme in matters spiiituil There 
are 159 piiishes of the Orthodox Church 10 Roman Catholic 
parishes under the aichbishop of Antivan ind 10 Mahommedin 
parishes under a mutti I he churches are small unpretending 
structures almost all < xaelly dike , a h indsome eathcdial howe\<r 
his been erected at Nikshiteh The jinncipil monasteries m 
addition to the convent at ( ettigne are those of St Nicholas on the 
Moratcha and of St Basil at Ostrog 1 he monastic order is almost 
extinct, Ihi piroehial clergy, mIio numbered about 400 in 1900 
Lie onl\ distinguishable from the laity by their beaids, they we 11 
the national costume eiiiy wea|X)ns txk( pirt in w irf ire ind 
follow the ordin iry avoe etions of the peasantry Fven the old 
vlaihkas discarded the episcopal robe except when engaged in 
sactrdolal duties I lie clergy aie still foi the most put extremely 
jgnor uit 

LdiiCalion -llu Bugosluviu i scmmai*y for tht iiistnietion of 
the young piusts and school mastt rs was establishtxl at Ctttignc 
in 1809 It IS maint lined by a subvention from the emperor of 
Russia while the empress supports the /henski Tzinogorski 
Institut an excellently m in iged school loi girls (98 pupils m 1907) 

< ovf riiment lecturers go on cncuit to instruct the oltfci men They 
mav b( seen on Siind lys not only distributing generil information 
hut te idling the shepherds how to safeguard their flocks from 
disc ISC and the lowlanti cultivators how to tend thtir ernes intl 
tobacco crops An agnculLui il college at l^odgoiitza supplements 
theu woik Piimaay education is coinjuilsory In the ruial di 
tricts it is free, in the towns a small fee is charged In igoo then 
were it 2 piimary schtnils in the principility with 150 teachers 
and g75() pupils, and two secondary schools (at C-ettigne and 
Podgontzi) with 21 professors and alxiut 1000 pupils, the Mos 
lems and Roman Calnolics have separate schools fhcie aie also 
gymnasia or high schools at Ccftigne ind Podgontza with about 
700 pupils Students desiious of higlici education proceed ibioad 
tor the most part to the university in Belgrade The progrt.ss of 
(ducation under Prince Nicholas was vt ry icmarkable In the time 
of his predecessor, Danilo II who taught the sons of his cliieft tins 
in th( palace, Iheie were only three schools in the pnncipalitt'' 
In 1876 at the beginning of the war there were 52 schools with 62 
teachers and 3159 pupils The schcwls were closed during the war 
ind at its conclusion only 22 could be reopened owing to want of 
funds hlemcntary education was reorganized m 1878 

/ anguage and Literature - The Montenegrin language is practically 
identical with the Serbo Croatian it exhibits certain di ilectical 
variations, and has borrowed to some extent from the Turkish and 
Italian Existing manuscripts and printed books chiefly psalters 
xnd gospels, bear witness to i pciiod of hteiary cull me among the 
clergy contemporaneous with the activity of the pnntmg press at 
Obofi This was established m 1493 a few yeais after Caxton set 
up his first press m Westminster In was destroyed by the Turks 
in 1566 after sending out copies of the gospel into all Slavonic 
countries The folk songs, however, of which the first collection was 
made m the reign of Peter T 1 , constitute the bulk of the nation il 
literature The poems of that ruler are accounted among the classics 
of the Servian language, especially his Cyorskt Vxenatz or ' Mountain 
Wreath " a drama doscribmg the massacre of the Montenegrin 
Moslems by their Christian kinsmen m 1 702 The reigning family 
has produced a succession of poets the songs of Mirko Petrovitch 


771 

' the father of Prmce Nicholas, and the lyncs and dtsitn^ of Pniico 
Nicholas himself enjoy great celebrity The Grliize or '* Turtle 
doves a kind of almanae published at Cctligne by Milakovitch 
between 1835 and 1839 contained poems tales statistics and an 
abridgment of the Montenegrin annals dottn to 18 , it was succeeided 

in the time of Danilo II by the Orhtch, or Eaglet The first 
Montenegiin newspaper the T^rnogaratx, or Montenegrin, ’ 
founded in 1870, was prohibited on the Austrian frontier and soon 
disappeared , it was replaced by the Glas tzmagortza or ‘ Voice 
of tne Montenegrin ' i semi-official publication There were m 
1910 tluee other journals in the kingdom 

Antiquitus — In Montenegro, as ui Albinia the monuments of 
1 early civilization bear witness to Roman rather than to (rrttk 
I influence Roman remains occur in many parts of the country 
e*abt of the Zeta and early Latin cinirches exist at Dulcigno 
(Ulctnium) and other places "The organization and forms of 
the eh ui dies the arclutccture and ornamentation point to the 
West and not to the East ' It is evident that I^tin civilization 
was firmly planted in Illyria before the birbarian incursions of the 
6th century l^tm sepulchial inscriptions and some finely cut 
marble blocks have l)een found at Berane a little beyond the eastern 
froiitici , ind at Budimlyc m its neighbourhood Lsixiciallv interest 
mg and imiioitint are the extensive rums of Doclea now known 
as l>uk!6 the birthplace of the Emperor Diocletian The city, 
which received the franchise under the Flavian emperors occupied 
a remarkable site at the junction of the rivers Zeta and Moratcha 
The outer walls ire standing in many places, uul excavations 
eirricd out in 1893 by M Kovinski ind Messrs JAR Munro 
Millie and Anderson revealed i considerable portion of the ground 
plan including several streets and a forum Among the buddings 
are a firu civil basilica with a great mscnpfion on the architrave, 
two sni ill tempks m early ( hiistian basilica and a later church, 
scveial inscriptions columns richly worked c ipitals and tracery 
and mosaic pavements have been brought to light At Mednn 
there uc lemnants of polygonal masoniy Illyrian forts arc found 
m many parts of the country 1 he ravages of the Turks obliterated 
ilmost every tiace of medu v il culture Ihc fortress of Obod tlie 
site of the fimous printing, pitss is a heap of rums, i fragment of 
one of the first missals printed here is shown at ( ettignc, it beirs 
the date 1494 Other editions are preserved at the monasteiy of 
Izainitza on the Bosnian side of the frontier and at Moscow The 
pieeious books and relics stoicd in the monastery of Ivan the Black 
it Cettignc ptnshed with tht tlcstruelion of the nionastciy in 1687 
Uk building the honu of the reigning vladika h id been jireviously 
sacked by tht Pinks in 1623 and was again destroved by them in 
1714 In the fortress uumastery of St Nicholas (founded 111 1252), 
which overltioks the headwaters ot the Moratehi aic some interest 
ing and well picseivtd fieseots winch ilate fiom the 13th etntury 
The monasltry of Ostiog ilxmt twtlve miUs from Nikshitth is a 
(ompaiativelv recent foundation dating from the i8th century 
It h IS been styled tht Lourtks of the Balkans * owmg to its reputa- 
tion foi miriculous euics, aiul is visited annuallv by thousands of 
Oithodox pilgrims ind even by Roman Catholics ind Moslems 
The upjHr portion situated in the cleft of a precipitous rock was 
m 1768 inel again m i8(>2 succesvsfully defended by a handful of 
men igainst the 1 urks 

History --The history of Montenegro as an m(iep>endent state 
begins with the battle of Kossovo (1389), hut the country had 
enjoyed periods of independence or semi-independence at various 
epodis before that event It formed a portion of the district 
of Pracvalitana m the Roman province of Illyria, and, lying on 
the borderland of the t rnpircs of the West and Fast, it alternately 
share d the fortunes of either till the ( lo«c of the 5th century It 
was then ( onqiiered by the Ostrogoths (a t> 493), but half a cen- 
tury late r definitely passed under Byzantine rulc^, having already 
acknowledged the ec( lesiastu il authority of Constantmopfe, 
a circumstanc e which determined the course of its subsequent 
history Illyria cOind Dalmatia succumbed to the great Serbo- 
( roat invasion of the 6th and 7th centuries, the Serb race by 
which Montenegro is now inhabited occupied the (ountry about 
the middle of the 7th century A confederacy of Serb states 
was formed under zhupans, or feudal prnKes, dependent on the 
grand zhupan, who was nomimHv the vissal of the Greek 
emperor The Serb principality of the Zeta, or Zenta, originally 
included the Herzegovina, Cattaro and Scutari, as well as the 
Montenegro of to-day, and was ruled h> a zhiipan resident at 
Doclea The principality, though retaining its zhupans, was 
practically united with the Servian kingdom between 115^ and 
1356 under the Nemanya dynasty, which sprang from Doclea 
After the death of the great Servian tsar Dushan m 1356 the 
feudatory princes of his empire became more or less mdependentf 
and the powerful family of Balsha established a dynasty m the 
Zeta, eventually transferring its capital from Doclea to Scutari 
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After the fatal defeat of Kossovo, which extinguished the inde- 
pendence of Servia for more than four centuries (see Servia), 
George Balsha, the ruling prince of the Zeta, withdrew to the 
mountainous portion of his realm, which became an asylum for 
many of the Servian nobles and for others who had been outlawed 
or persecuted by the Turkish conqueror The principality now 
owned no suzerain, and the history of its heroic struggle with 
the Turks began The long record of warfare is varied by 
conflicts with the Venetians, who at times allied themselves 
with the mountaineers, but usually deserted them m the hour 
of need The Balsha family became extinct in 1421, and a new 
dynasty was founded by Stephan Tzernoyevitch, or Tzernovitch, 
who fixed his capital at Zhabliak on the north-east side of Lake 
Scutari, and joined with his relative, the famous Scanderbeg 
) in manv campaigns against the Turks After the Turkish 
conquest of Bosnia in 1463, of the Herzegovina m 1476 and of 
Albania m 1478, and the surrender of Scutari by the Venetians 
in 1479, the Montenegrins found themselves surrounded on all 
sides by the Ottoman power, and the struggle was henceforth for 
existence Abandoned by Venice and unable to obtain succour 
from an\ ( hristian state, Ivan the Black, the son and successor 
of Stephan set fire to Zhabliak in 1484, and withdrew with his 
people to the mountain village of fzctinye (Cettigne) which has 
ever since been the capital of the little principality Here he 
founded the famous monastery and created a bishopric m order 
to establish the spiritual pow cr at the seat of government Ivan 
was one of the greatest heroes of Montenegrin history according 
to the national legend, he still sleeps in a cave near his fortress 
of Obod — to awake when the hour arrives for the expulsion of 
the Turks from Europe 

The Tzernoyevitch dynast> came to an end in 1516, and from 
this date till 1696 the mountaineers were ruled by the vladtkas 
or bishops of ( ettigne, elected bv assemblies of thi 
chiefs and people, and consecrated by the patriarch 
of ipek 1 he elective vladikas were aided m mattci s 
relating to national defenc e bv i civil governor The institution 
of a theocratic sovereignt\ probably saved the country from 
absorption in the Turkish Empire, the supreme power being 
vested in a sacrosanct person, whose position v as 11 n ittamablc by 
ambitious chieftains, and whose holy office precluded the possi- 
bility of his defection to Islam The earlier vladikas were left 
comparatively unmolested by the Turks, and were enabled to 
devote their attention to the issue of numerous psalters, missals 
and gospels from the printing-press at Obod But the beginning 
of the 17th century was marked by renewed Turkish aggression 
Cettigne was taken m 1623 and again in 1687, when the monas- 
tery of Ivan the Black was blown up by the monks, a tribute 
was for a time imposed on the mountaineers, but the bolder 
spirits maintained their resistance in the heights, and the 
invading armies found it impossible to prolong their stay m 
these inhospitable regions 

In 1696 it was decided to continue the hereditary principle 
with the theocratic system, and Danilo Petrovitch of Niegush, 
the first ruler of the present reigning family, was 
nominated vladika with power to select his successor 
viich among his relatives The succession was 

henceforth regularly from uncle to nephew, owing 
to the rule of celibacy imposed on the monastic order The 
reign of Danilo I was memorable for the massacre of the Moslems 
settled in the principality (the “ Montenegrin vespers ”) on 
Christmas Eve 1702, the great defeat of the Turkish invaders 
at Tzarevlatz (1712), the capture of Cettigne by the Turks and 
the destruction for the third time of its monastery (1714), and 
the inauguration of the intimate relations which have ever since 
existed with Russia by the visit of the vladika to Peter the Great 
in 1715 With Russian aid Danilo was enabled in some degree 
to repair thft ruin which had overtaken his little realm In 
th^time of his successor Sava (1737-1782) an impostor named 
(■up Mall, who represented himself as the Russian emperor 
iSHmII , won the confidence of the Montenegrins, and governed 
HWSbuntry with ability for several years (1768-1773), the 
iwuntaineers defeating the combined efforts of the Turks and 


Venetians to remove him He was eventually assassinated by 
a Greek suborned by the pasha of Scutari Peter I (1782-1830), 
the greatest of the vladikas, took part in the war of Austria and 
Russia against Turkey (1788-92), but was abandoned by his 
allies m the treaties of Sistova and Jassy He nevertheless 
completely routed the Turks in the battle of Krussa (1796), 
annexed the Brda region to the principality, and obtained a 
formal recognition of Montenegrin independence from the sultan 
in 1799 In concert with the Russians he besieged the French 
in Ragusa (1806), and in 1813-14 expelled them from the 
Bocche di Cattaro with the aid of a British fleet under Admiral 
Fremantle The much-coveted seaport, however, was almost 
immediately occupied by an Austnan force Peter I reor- 
ganized the internal administration and promulgated the first 
Montenegrin code of laws After his death he was canonized 
as a saint by the people His successor Peter II (1830-1851), 
a poet, statesman and reformer, as well as a capable military 
chief, instituted a senate (1831), abolished the office of civil 
governor (1832), revived the national prmtmg-press, and did 
much to educate and civilize his people He was buried by his 
desire on the summit of Mount I ovchen that his spirit might 
survc> his beloved land He was the last of the vladikas, his 
nephew Danilo II (1851 i860) at once declined the ecc Icsiastical 
dignity, and assuming the title of gospodar, or prince, settled 
the succession on his direct male descendants He defeated 
the Turks near Ostrog in 1853, hut rcfriinecl from attacking 
them during the Crimean War Ills pacific poliey produced 
much disc ontent among the warlike mountaineers, whi( h ( ulmi- 
nated in tit open revolt Hls demand for the recognition of 
Montencgim independence and other claims were set aside by 
thw Congress of Pans In 1838 his brother Mirko, ** the Sword 
of Montenegro,’' routed the Turks with great slaughter at 
Grahovo In 1833 Danilo IT promulgated a new code, assuring 
( ivil and religions liberty to his subjects On the iith of August 
i860 h'' was shot at Pcisino on the Bocche di Cattaro by i 
Montenegiin whom he had exiled after the revolt, and died two 
days afterwards lie left no male offspring, md was succeeded 
by Nicholas, the son of his brother Mirko 
Shortly after the accession of Prince Nicholas (Aug 13, 
t86o), in insurrection broke out in Herzegovina, and the sym- 
pathy which the mountaineers displayed with their 
Chnstian kinsmen led to a rupture with Turkey Nicholas 
(1862) Notwithstanding the heroic defence of 
Odrog by the prince’s father, Mirko, the war proved disastrous 
owing to the superior armament and discipline of the lurkish 
troops and severe terms were imposed on the principality by 
the convention of Scutari (Aug 31) During the fourteen 
years of peace which followed, the country suffered greatly from 
pestilence and fanime Within this period a series of reforms 
were earned out by the prince the army was learmed and reor- 
ganized, an educational system was initiated, and a constitution 
under which the prince surrendered various prerogatives to 
the Senate was granted In 1869 the Krivoshians, or Serb 
inhabitants of the northern shores of the Bocche di Cattaro, 
rose against the Austnan gc^vernment, the excitement in 
Montenegro was intense, but the prince succeeded in checking 
the warlike ardour of his subjects The revolt in Bosnia and 
Herzegovina in 1875 more important consequences for the 
principality On the 2nd of July 1876, Prince Nicholas, in 
alliance with Prince Milan of Servia, declared war against 
lurkey and invaded Herzegovina A victory was gained at 
Viichidol (July 28), and Meclun was captured, but the Servian 
army suffered reverses, and an armistice was arranged m 
November In the following spring the determination of Russia 
to take the field against Turkey encouraged the Montenegrins 
to renew the war The Turks succeeded in occupying Ostrog, 
but were subsequently repulsed, the greater part of their forces 
was soon withdrawn to Bulgaria, and Prince Nicholas captured 
successively Nikshitch, Antivari and Dulcigno The recovery of 
the seaboard, which had belonged to Montenegro in the middle 
ages, was perhaps the pnncipal achievement of the war The 
enlargement of territory stipulated for by Russia under the treaty 
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of San Stefano (March 3, 1878) would have brought Montenegro 
mto close contiguity with Servia, thus facilitatmg the eventual 
union of the Serb race and closing the path of Austria towards 
the Aegean 1 he Berlin Treaty (article xxviii ) gave to Monte- 
negro Nikshitch, Spuzh, Podgontza, Plava, Gusinye and Antivari, 
but restored Dulcigno to Turkey The resistance of the Moslem 
inhabitants of Plava and Gusinye to annexation led to long 
negotiations, and eventually the “ Corti Compromise ” was 
agreed to by a confereme of the Powers at Constantinople 
(April 18, 1880) Plava and Gusinye were to be restored to 
Turkey, while the Montenegrin frontier was extended so as to 
include the Hoti and the greater part of the Klementi tribes 
Ihis arrangement, which could hardly have proved successful, 
was not curried out by Turkey, and the Powers subsequently 
decided to annex Dulcigno to Montenegro in exchange for Plava 
and Gusinye The Porte interposed delays, though c onsentmg 
m principle, and the Albanian League (see Albania) assumed a 
menacing attitude On the 28th of September the fleets of the 
Powers under Admiral Seymour appeared off 13 ukigno, and the 
British government shortly afterwards proposed to occupy 
Smyrna On the nth of November the Porte yielded, on the 
22nci the Turkish troops defeated the Albanians, and on the 25th 
Montenegro obtained possession of Dulcigno The present fron- 
tier, as already described, was shortly afterwards delimited by in 
international commission With the exception of some frontier 
troubles, the years since 1880 have been spent in peace, and the 
country has advanced in prosperity under the autocratic but 
enlightened rule of Prince Nicholas The relations with Turkey, 
the traditional foe, have improved, while those with Austria 
have become less friendly In July 1893 the four-hundredth 
anniversary of the foundation of the printing-press at Obocl was 
celebrated at Cettigne, several foreign universities and learned 
bodies being represented at the festivities In September 1896 
the bi-ccntenary of the Petrovitch dvnasty was commemorated 
The marriage in the same year of Prince ss Helen, fourth daughter 
of Prince Nicholas, with the crown prince of Italy, subsequently 
King Victor Emmanuel III , led to an me reasc of Italian influence 
in the princ ipality In December 1900 Prince Nicholas assumed 
the title “ Royal Highness ” In Oc-tober 1906 the first Monte- 
negrin parliament assembled at Cettigne, and on the 28th of 
August 1910, Prince Nicholas {q v) assumed the title of king 

Auihorities — MilutinoMlch History of Montenegio (in Russian, 
S>t Petersburg 1835), Wilkinson Dalmatia and Montenegro {Ijimlon, 
1S48), Vuk Karajich Montenegro und die Montenegrintr (Stutt- 
i;art, 1857), Kill ly, Geschuhte der Serben von dendltesten Zeiten bis 
iSij (trails from the Hunganiii by J H Schwicker Buda- 
pest 1885), Servian trans Istona Srpskoga naroda (Belgrade 
1876), Frilley and Wlihowitj Le MonUn^gro contemporain (Pan , 
187C)), Rash, Montenegro (Leipzig 1877), Milakovitch Storia del 
Montenegro (Ragusa, 1877), Gopchcvitch, Montenegro und die 
Montenegnner (Leipzig 1877) , Yri irte Les Bords de I* idriatiquo 
et le Montindgro (Pans 1878), StefanoMteh von Vilovo Wander 
ungen durch Montenegro (Vienna 1880) C hiudina Storta del Mon/c- 
(Spalato 1882), Tittze Geologtsche Uebersicht von Montenegro 
(Vienna, 1884), Rovinsky Tthernagota (in Russiin, St Petersburg 
1888), Duchitch Tzernagora (in Servian, Belgraac 1891), Meda- 
kovitch Pietro II Petrovic Niegus {Ncus'xtz 1892) , Hassert Rei^e 
durch Montenegro (Vienna 1893), Coquellc Histoirt du Montindgro 
et de la Bosme (Pans 1895), Miller The Balkans, pp 353-468 
(London 1896), Mantegazza Al Montenegro (Florence 189O), 
Tomanovitch Petar Drugt Petrovich Ntegosh (Cettigne 1896), 
Antonio Martini It Montenegro (fuiin, 1897), Bourchier, ** Monte- 
negro and her Prince" in Vortm^htly Review (December, 1898), 
Rouvaratz Montenegnna (in Serviin, Semlin, 1899), Gelchitcn, 
La Zedda e la dinastia dei Balhdi (Spalato 1899) , K Wyon and ir 
Prance The Land of the Black Mountain (London, 190^) The best 
map is that of the Austrian staff (J D B ) 

MONTE OLIVETO MAGGIORE, a monastery of Tuscany, 
Italy, 6 m S of Asciano It was founded in 1320, and is mainly 
celebrated for the beautiful frescoes in the monastery court, 
which are by Luca Signorelli (1497-1498) and Antonio Bazzi, 
called Sodoma (1505), representing scenes from the legend of 
St Benedict The church and library contain fine inlaid wood- 
work by Fra Giovanni da Verona 
MONTEPULCIANO, a town and episcopal see of the province 
of Siena, Tuscany, Italy, 44 m S E of Siena by rail Pop 
(1901), 6288 (town), 15,384 (commune). The town,6 m< W. of 


the station, crowns the summit of a hill (1984 ft L and is 
surrounded by medievd walls It is not traceable in histor) 
before a D 715 It was under the protection of Siena till 1202, 
when it declared for Florence and thenceforward passed from 
one mistress to the other, until early m the 16th centuiy when 
It finally became Florentme In 1561 it became an episcopal 
see Most of the buildings belong to the Renaissance, except 
the castle, the 14th-century Palazzo Pubhlico, and the portals 
of two or three churches, especially that of S Maria (13th 
century) There are a number of fine private houses, some 
built bv Antonio da Sangallo the elder (1433 ^“^ 534 ) ^^^^d 
Baldassare Peruzzi (1481-1536), and others by Vignola (1507 
1573) The beautiful churc h of the Madonna di b Biagio- 
probably Sangallo’s masterpiece- -was built in 1318-1537 The 
cathedral built by Bartolommeo Ammanati (1370), modified 
by Ippolito Scalza, and completed m 1680 (with the exception 
of the facade, w hic h is still unfinished), contains a large iltarpiec e 
bv Taddeo di Bartolo of Siena, and the fragments of an imposing 
monument erected m 1427-1436 by the Florentine architect 
Michelozzo in honour of Bartolommeo Aragazzi, secretary of 
Pope Martin V, which w is taken down in the i8th century 
The facade of S Agostino is probably also Michelozzo's work 
Montcpukiano is famous for its wine, and was the birthplace 
of the sc holar and poet Angelo Anhrogini (i454-i4()4), generallv 
known as Poliziano (Politian) and of Cardinal BeUarminc 
(1542-1621) 

See V Jiirgigli Petrucci Montepulciano, Chtusi &■€ (Bergimo 
1007) 

MONTEREAU, a town of northern France, in the department 
of Seine-et-Marne at the confluence of the Yonne with the Seine, 
21 m S E of Melun by rail Pop (1906), 7870 Ihe church 
dates from the 13th century, with a facade of the Renaissance 
period The industries include the manufacture of porcelain, 
fire-proof and decorative bric ks, boots and shoes and agricultural 
machines and colours, varnish, &c Among the institutions 
are a tribunal of commerce and a chambei of arts and manu- 
factures 

Montereau was in the beginning of the 15th century a place 
of some import ince Here, on the bridge over the Yonne, 
Jein Sans-Peur, duke of Burgundy was assassinated m the 
piesenre of the Dauphin, afterwards Charles VII , in 1419, 
In 1438 the town wis captured b\ Charles VII, and during 
the wars of religion it was several times taken and retaken 
In i8t 4 Napoleon gained a victory at Montereau over the 
Wurttemberg troops under Schwarzenberg, and m memory of 
this his statue has been erected on the bridge 

MONTEREY, a city of Monterey county, California, USA 
on the Pacific coast, about 90 m in a straight line S by E 
from San Francisco, at the S E extremit\ of the Gulf of Monterey, 
a great open bay 22 m wicR from headland to headland and 
facing SW The hai hour is protec ted by a peninsula extend- 
ing N W Pop (1900), 1748, largely of Spanish descent The 
city IS served by the Southern Pacific railrcmd, anci for freight 
by the Picific Coast Steamship Co It is built in an amplii- 
theatre formed by gently sloping pine-cIad hills In 1881 the 
Southern Pacific Company ciecteci the Del Monte hotel, with 
beautiful grounds several miles m extent, and since then the 
city has come to be one of the favourite resorts of the Pacific 
coast The difference between the mean temperatures of the 
coldest and warmest months of the year (rarely below 47® or 
above 66° F respectively) is from 10° to 20°, while the ther- 
mometer rarely registers below freezing or above 80° F Within 
the c ity limits there is a United States Army post, the Presidio 
of Monterey, with a musketry school There are sardine 
canneries here and good salmon and other fishing, some salmon 
ore shipped to Germany to be smoked In 1907 the south 
side of the Gulf of Monterey was made by the state legislature 
into a preserve for squid and other food for salmon To San 
Prancisco, Hawaii, Alaska, and elsewhere, Monterey ships 
annually about 60,000 tons of crude oil, piped here mto great 
steel tanks from the Coalmga oil fields 112 away^ Sand 
lime brick is manufactured here 
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Before the coming of the Americans, Monterey was the gayest 
and most ambitious city of California It was discovered by 
Sebastian Vucamo m December 1602, and was named in honour 
of the tiien viceroy of New Spain For a time ail trace was 
lost of Monterey^ but in May 1770 the bay was found again by 
Junipero Serra and C aptain Caspar de Portold Ihe San Carlos 
mission of the Franciscans was founded on the 3rd of June 
1770, and a presidio was completed in 1778 Near Monterey, 
in Carmel Valley, whither the mission was almost immediately 
removed, hat her Jumpero built a church, in which his remains 
now rest In iSgr a statue, representing Jumpero stepping 
from a boat, was erected on the site of the old Mexican fort, 
on a hill near the landing-pUte of both Vizcaino and Jumpero 
Monterey necessarily plaved a prominent part in the jealousies 
that divided the north and south, the rivalry of Los Angeles 
for the dignity of ciipitai being a powerful influence m politics 
from 1827-1846 In 1845 Los Angeles gained the prize, but 
m 1847 American authorities again made Monterey the 
capital Even in these years the treasury, custom-house and 
military headquarters had remained at Monterey In 1818 
It was captured and momentarily held by a Buenos Aires 
pnvateer Here, in 1842, Commodore 1 ap C Jones raised 
the flag of the United States for a day, and here on the 7th of 
July 1846, Commodore J D Sloat again raised the same flag, 
wliach this time was not to come down again The first American 
newspaper on the Pacific coast was published at Monterey, 
and the convention that framed the hrst constitution of the 
state met here in September 1849 in Colton Hall, still standing 
and originally built for a schoolhouse by Walter D Colton, 
the first alcalde under American rule Monterey was never 
the capital of the new state, and its importance declined after 
the discovery of gold near Sacramento, San Francisco bee oming 
the leading city In 1872 the county-scat was removed from 
Monterey to Salinas For manv years Monterey remained one 
of the most Spanish towns of California, and though tourists 
have somewhat disturbed its peace and cheeked its decay, it 
still retains miu h of the (juaint aspei t and the drowsy content- 
ment of spirit of Mexican days Since 1900 the population has 
considerably increased 

MONTERREY (usually spelled Monterey in English), a cit> 
of Mexico and capital of the state of Nuevo Iye6n, 606 m by 
the old wagon road, and 671 m by the Mexican National r ulway 
N by W of the city of Mexico, in lat 25'" 40' N , long loo*^ 25' 
W Pop (1900), 62,266 Railway communications are pro- 
vided by the Mexican National with the United States, with the 
national capital and southern Mexico, and with Matamoros, 
and by the Belgian line with Tampico on the Gulf coast, and 
with Trevino, or Venadito, on the Mexican International line, 
which gives access to the iron deposits of Durango The city 
stands 1624 ft above sca-lcvel, between two spurs of one of the 
Sierra Madre ranges — the Cerro de la Silla (4149 ft ) on the east, 
and the Cerro de las Mitras (^618 ft ) on the west The Santa 
Catarina river furnishes water-power for some of its industries 
The surrounding district is fertile, and the rainfall about 22 in 
The climate is dry and mild, and the c ity is frequented in winter 
by invalids from the United States Monterrey is laid out with 
broad, straight streets crossing each other at right angles, and 
spreads over a large area It is the see of the bishop of 
Linares, and has a large cathedral, a bishop's palace and 
numerous churches Among the public edifices are the govern- 
ment palace, municipal hall, national college, girls’ college, 
medical school, public hospital, theatre and penitentiary Its 
public works include an interesting old reservoir, called the 
^ Ojo de Agua,'^ and the Puente Nuevo " (new bridge) 
Monterrey is the most important centre of northern Mexico, 
and large sums of foreign capital have been invested in its 
industries Among its manufactories are woollen mills, smelting 
works, brass and iron foundries, a steel producing plant, saw- 
mills, flour-mills, breweries, and a carnage and wagon factory 

Monterrey was founded in 1560 under the name of Santa 
de Leon, and in 1596, as Monterrev, was raised to the 
di(^ty of a city In 1777 became the see of a bishop, now 


suffragan to the archbishop of Guadalajara During the war 
between Mexico and the United States General Zachary Taylor 
arrived before the city on the 19th of September 1846, with 
about 6600 men Monterrey was defended by a Mexican force 
of about 10,000 under General Pedro de Ampudia On the 
20th Colonel John Garland (1792-1861) assaulted the lower 
(north-c'astern) part of the city, he was dnven back, but captured 
one of the forts The attacks on the other forts on the east 
were unsuccessful On the 21st and 22nd General W J Worth 
earned the forts west of Monterrey, and on the 23rd attacked 
the western part of the city, the troops slowly working their 
way toward the central plaza On the same day Amencan 
troops again advanced from the east, and were again forced 
bark On the morning of the 24th the terms of a capitulation 
were agreed upon — the Mexicans were permitted to retire, 
retaining their small arms and one field battery of six pieces 
with twenty-one rounds of ammunition, and an armistice of 
eight weeks was arranged A disastrous flood, caused by heavy 
rains and the sudden overflow of the Santa Catarina river on 
the 28th of August 1909, swept away about one-fourth of the 
cit> drowning 1200-1400 persons, and destroying about 
$12,000,000 (Mex ) worth of property 

MONTE SAN GIULIANO, a town xnd episcopal see of Sicily, 
m the province of Tr ipant, 2 m E N E of Trapani, on the summit 
of an isolated bare hill, 246s) ft alxivcthesea Pop of commune 
(xqoi), 28,939, of town, about 3000 The town occupies the 
site of the ancient Frrac, a city of the Elymi, a people who claimed 
to be sprung from a mixed settlement of Trojans and Phocians 
after the fall of Iroy (E A Freeman, History of Stctlv, 1 19s, 
542), but regarded as fSapjSapoi by the Greeks The city was 
famous for the temple of Venus Erycma, to the foundations of 
which a wall of 12 courses of masonry in the castle piobably 
belongs Ihe worship was a rclu of the Phoenician (ult of 
Astartc In 415 bc the Athenian envoys were shown the 
treasure of the temple at Frv x as available for the expenses of 
the war, which treasure turned out to bc only silvcr-gilt and 
not of solid gold (Thin vdides vi 46) 1 he town must have 

become a part of the ( arthagmian dominion m 405 b c It 
was seized by Pyrrhus m 278 jb c , and was ceded to Rome at 
the end of the hirst Punic War In Roman times the temple 
(like that of Diana Iifatana, near Capua) possessed territory 
of its own, being dependent neither on the state noi on an\ 
neighbouring town, and a considerable number of female 
slaves Ihe place was the residence of the quaestor in charge 
of the wc stern half of the island, and Verres, as pi actor, seems 
to have spent a good deal of time here ( onsiderable portions 
of the ( ity wall are preserved on the north-west , on the cast and 
south the precipitous cliffs formed a sufficient defence The 
remains date from a reconstruction of Romm times, ^ in 
which the material of two earlier penods has been used the 
large blocks belonging to the original fortifications bear 
Phoenician masons’ marks, but the long line of towers at regular 
intervals is a thoroughly Roman characteristic The castle, 
dating from the middle ages, with three lofty towers guarding 
the entrance, occcupies the south-eastern extremity of the 
town The cathedral, founded in 1314, has a fine porch and 
Gothic favade 

MONTE SAN SAVING, a town of Tuscany, Italy, m the 
province of Arezzo, from which it is 12 m S W by road, 1083 ft 
above sca-level Pop (1901), 4^10 (town), 8408 (commune) 
It was the birthplace of the sculptor and architect Andrea 
Contucci, generally known as Sansovino (1460-1529), and there 
are various works m the town by him, a loggia opposite the 
Palazzo Municipale (itself by Antonio da wSangallo the elder 
and one of his best works), the monastery courts of S Agostino 
and S Giovanni Battista, and some sculptures 

MONTE SANr ANGELO^ a town of Apulia, Italy, in the pro- 
vince of Foggia, TO m N. of Manfredonia by road, 2765 ft above 
sea-level, on the southern slopes of Monte Gargano Pop (1901), 
17,369 (town), 31,997 (commune) It has a castle and a famous 

* Thi^ has been demonstrated by O Richter, Vber anitke Stem- 
metzzeichen (BerUn, 1685), pp 43-5 X* 
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sanctuary of S Michele, founded m 491 over a cave in ^^hich 
the archangel is said to have appeared to S Laurentius, arch- 
bishop of Sipontum, the bronze doors, made in Constantinople, 
bear the date 1076 The octagonal campanile dates from 1273 
The portal of S Maria Maggiore is noteworthy The Tomba 
di Rotan is a domed building of the Norman period To the 
north lies the highest point of the Monte Gargano (3460 ft ) 
Strabo speaks of an orade of Calchas on the top of the 
mountain, and a healing spring at Podalinus at the bottom, 
12 m from the sea 

See S Beltramelh II Gargano (Bergamo, 1907) 

MONTESPAN, FRANgOlSE-ATHENAlfS DE PARDAILLAN, 

Marquise de (1641-1707), mistress of Louis XIV, was born 
at the chateau of Tonnay-Charente (Charente-Infi^ricure), the 
(laughter of Gabriel de Rochechouart, du( dc Mortemart She 
was educated at the Convent of St Mary at Saintes, and when 
she was twenty she became maid-of-honour to Queen Maria 
Ihcresa She married in January 1663 L H de Pardaillan de 
Gondrm, marquis de Montespan, who was a year younger than 
herself By him she had t^\o children, L H Pardaillan de 
Gondrm, due d’Antin, born in 1665, and a daughter Her 
brilliant and haughty beauty was only one of the Montespan's 
charnLS, she was a cultivated and amusing talker who won 
the adnuration of suth competent judges as Saint-Simon and 
Mme de Sevigne Nevertheless she was a profound believer 
in witchcraft, and La Reynie, the ehief judge of the court before 
which the famous poisoning eases were brought, places her 
first visits to La Voism (q v) m 1665 She received from the 
sorceress love powdcis concocted ot aborninihle ingredients 
for Loujs XIV , and in 1666 the “ black mass ” was siid b} the 
priest Etienne Guibourg over her with the usual horrible cere- 
monial In 1667 she grimed her end, becoming Louis XIV s 
mistress m July Montespan astounded the court bv openK 
resenting his wife’s position lie made \ sc indal bv accusing 
Mme de Montausier of ic ting as go-lietween in order to secure 
the governorship of the duiphin for her husband lie even 
wore mourning foi Hl wife Montespan was rii rested, but 
released after a few davs’ impriscmment Ihc first ot the bc\en 
children whom Mine dc Montespm bore to the king was horn 
m March 1669, ind was entrusted to Mme Searron, the future 
Mme dc Mamtenon, who u ted as eompanion to Mme ek 
Montespan while the king was awav at the w xrs ffer children 
were legitim iti/ed in 1673 without mention of the mothers 
name for fear that Monte pan might cl urn them The eldest, 

T ouis Auguste, bee ime clue dt Mime, the second, I ouis 
Cesar, corntc de Vexin, «incl the thud, I ouisc Pran^oise, 
demoiselle de Nantes (afterwards duchess of Bourbon) Mean- 
while Montespm had been compelled to retire to Spain, and in 
1674 an olhc lal separation w is declared bv the pi ocureur-genn al 
Achilla dc Karl ay, assisted b\ six judges it the ( hatclet When 
Louis’s affections showed signs of cooling, Mme de Montespan 
had recourse to magic In 1675 absolution was refused to the 
king, with the result that his mistress w^as driven from the court 
for a sliort time It has been thought that she had conceived 
the intention of poisoning c\en as eaily as 1676, but m i 6 ji) 
Louis’s intrigue with Ang^Iique dc Pontinges and her own 
relegation to the position of superintendent of the ejuccn’s 
household brought matters to a crisis Mile dc Fontanges 
died a natural cleith m t68t, though poisoning was suspected 
Meanwhile suspicion was thrown on Mme de Montespan ’s 
connexion with T a Voisin and her crew by the frequent recur- 
rence of her maid’s name, Mile Desocillets, m the evidence 
brought before the Chamhre Ardentc From the end of t68o 
onwards Louvois, Colbert and Mme dc Miintcnon all helped 
to hush up the affair and to prevent further scandal about 
the mother of the king’s legitimatized children Louis XIV 
continued to spend some time daily m her apartments, and 
apparently her brilliance and charm m conversation mitigated 
to some extent her position of discarded mistress In 1691 she 
retired to the Convent of St Joseph with a pension of half a 
million francs Her father was governor of Pans, her brother, 
the due de Vivonne, a marshal of France, and one of her sisters, 
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Gabrielle, whose vows were but four >ears old, became abbess 
of the wealthy community of F ontevrault Besides the expenses 
of her houses and equipage Mme de Montespan spent vast 
sums on hospitals and chanties She was also a generous 
patron of letters, and befriended Corneille, Racine and La 
Fontaine Ihe last years of her life were given up to penance 
When she died at Bourbon TArchambault on the 27th of May 
1707 the king forbade her children to wear mourning fur her 
Real regret was felt for her by the due hess of Bourbon and by her 
younger cluldren — Fran^oise Mane, Mile dc Blois (1677-1749), 
marned in 1692 to the future regent Orleans, then due de 
( hartres, and Ixiuis Alexandre, comte de loulouse (1678-1737) 

See P element Madame de Montespan et Louts \IV (Pans 
1869) , monographs by Arsine Houssayc (1865) and by H Williams 
also J Jair Louise de la Vallietc (Eng Irans 1908), P 
biinck Brent ino Le Drame des poisons (1^9), A Durand Un 
6pisodt du grand regne in liev des questions hist (Pan i868), 
the contemporary memoirs of Mme de b^vign^, of baint Simon, 
of Bussy Kabutin and othcis, also the proceedings of the Chambre 
Ardenle preserved in the irchives de la Bastille (Arsenal Librarj) 
and the notts of Li Rcynie preserved in the Bibhotheqiic Nationalc 
She figured in V Sardmi’s play I * Alj air e dts poisons (1907) 

MONTESQUIEU, CHARLES LOUIS DE SECONDAT, Baron 
DE LA Br^e et de (1689-1755), French philosophical his- 
torian, was bom at the chateau of La Br^de, about lo m 
south-east of Bordeaux, m January 1689, and was baptized 
on the t8th of that month His mother was Mane Fran^oise 
dc Pencl, the heiress of a Gascon-English family She had 
brought T a Br^dt as a dowry to his father, Jacejues de Secondat, 
a member of i good if not exiremeh am lent house, which 
seems first to havt risen to importance in the early days of the 
1 6th century Ihc title of Monte scjuieu came from his uncle, 
Jean Baptiste de Secondat, president A mortier ” in the 
parliament of Bordeaux- an important ofhee, which, as well as 
his title, he left to his nephew Montcsejuieu was in his youth 
known as M dclaBr^ele His mother died when he was seven 
years old, and when he was eleven he was sent to the Oratonan 
school of Juilly, mar Mcaux, where he stayed exactly five 
\ears, and where, as well as afterwards at Bordeaux, he was 
thoroughlv educated The family had long been connected 
with the law, and Montesquieu was destined for that profession 
His father died m 1713, and a vear lattr Montesquieu was 
admitted counsellor of the parliament In little more than 
another twelvemonth he marned Jeanne I artigue, an heiress 
«ind the daughter of a knight of the order of St Loins, but 
plain, somewhat ill-cdiicatcd, and \ Protestant Montesquieu 
docs not seem to have made the slightest prettme of affei- 
ti(m or fidclit) towards his wife, but there is every reason to 
believe that they lived on perfn tly goixl terms In 1716 his 
um k died, leaving him his name, his important judicial office 
and his whole fortune 

lie continued to hold his presidency for twelve years, and 
took part in th( proi e cdings of the Bonleaux Aeademy, to which 
he (ontrihutcd papers on philosophy, politus and natural 
science He also wrote much less serious things, and it was 
during the earlier years of his presidenev that he finished, if 
he did not begin, the f ettres persanes They were (ompleted 
befon 1721, and appeared m that year anonymously, with 
Cologne on the title-page, but they were really printed and 
published at Amsterdam In the guise of letters written by 
and to two Persians of distinction travelling in Europe, Montes- 
quieu not only satin/eel unmercifully the social, political, 
ecclesiastical and literary follies of his day m France, but 
indulged in a great deal of the free writing whieh was eharac- 
teristir of the tale-tellers of the time But what scandalized 
grave and precise readers naturally attracted the majority, 
and the Lettres persanes were very popular, passing, it is said, 
through four editions within the year, besides piracies Then 
the vogue suddenly ceased, or at least editions ceased for nearly 
nine years to appear It is said that a formal ministerial 
prohibition was the cause of this, and it is not improbable, for, 
though the regent and Guillaume Dubois must have enjoyed 
the book thoroughly, they were both shrewd enough to pet'- 
ceive that underneath its playful exterior there lay a spirit of 
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very inconvenient criticism of abuses in church and state 
The fact is that the Lettres persanes is the first book of what 
IS called the Philosophe movement It is amusmg to find 
Voltaire describing the Lettres as a “ trumpery book,’^ a 
‘‘ book which anybody might have written easily It is not 
certain that, in its peculiar mixture of light badinage with not 
merely serious purpose but gentlemanlike moderation, Voltaire 
could have written it himself, and it is certain that no one 
else at that time could 

Ihe reputation acquired by this book brought Montesquieu 
much into the literary society of the capital, and he composed 
for, or at any rate contributed to, one of the coteries of the day 
the cle\ er but rather rhetoru al Dialogue de Sylla et d^Eucrate, 
in which the dictator gives an apology for his (onduct For 
Mile de Clermont, a ladv of royal blood, a great beauty and 
a favourite queen of society, he wrote the curious prose- 
poem of the Temple de Gnide This is half a narrative, half 
an allegory, in the semi-classu al or rather pscudo-classical 
taste of the time, decidedly frivolous and dubiously moral, but 
of no small elegance in its peculiar style A later jeu d' esprit 
of the same kind, which is almost but not quite certainly Montes- 
(juieu^s, is the Voyage a Paplwb, in which his warmest admirers 
have found little to praise In 1725 Montesquieu was elected 
a member of the Academy, but an almost obsolete rule requiring 
residence in Pans was appealed to, and the election was annulled 
It IS doubtful whether a hankering after Parisian society, or an 
ambition to behjng to the Acadeni} , or a desire to devote himself 
to literary pursuits of greater importance, or simple weariness 
of not wholly congenial work determmeci him to give up his 
Bordeaux office In 1726 he sold the life-tenure ot his office, 
reserving the reversion for his son, and went to live in the capital, 
returning, however, for half of each year to I a BrMe There 
was now no further formal obstacle to his reception m the 
Acad^rnie Tran9aisc, but a new one arose lll-wishers had 
brought the Lettres persanes spec lally under the minister Andr6 
Hercule de Flcury’s attention, and Tleiir), a precisian m many 
ways, was shoe ked by them There are various accounts of the 
way in which the cliffic ulty was got ov er, but all seem to agree 
that Montesquieu made concessions which were more effectual 
than dignified He was elec ted and received in January 1728 

Almost immediately afterwards he started on a tour through 
Europe to observe me n, things and constitutions He travelled 
through Austria to Hungarv, but was unable to visit Turkey 
as he had proposed Ihcn he made for Italv, where he met 
Chesterfield At Venice, and elsewhere in Italy, he remained 
nearly a year, and then journeyed by way of Piedmont and the 
Rhine to England Here he stayed for some eighteen months, 
and acquired an admiration for English character and polity 
which never afterwards deserted him He returned, not to 
Pans, but to la Br^de, and to outward appearance might have 
seemed to be settling down as a squire He altered his park 
in the English fashion, made sedulous inquiries into his cn\n 
genealogy, arranged an entail, asscitcd, though not harshly, 
his seignorial rights, kept poachers in awe, and so forth But 
these matters by no means engrossed his thoughts In his 
great studv at La Br^cle (a hall rather than a study, some 60 ft 
lon^ by 40 wide) he was constantly dictating, making abstracts, 
revising essavs, and in other ways preparing his main book 
He may have thought it wise to soften the transition from the 
Lettres persanes to the Esprit des lois, by interposing a publication 
grav er than the former and less elaborate than the latter 1 he 
Considerations sur les cames de la grandeur et de la decadence des 
Romains appeared in 1734 at Amsterdam, without the author’s 
name This, howQy^, was perfectly well known, indeed, 
Montesquieu formally presented a copy to the Trench Academy 
But the author’s reputation as a jester stuck to him, and the 
salons affected to consider the Lettres persanes and the new book 
as tbr “ grandeur ” and the “ decadence de ” M de 
: buti^more serious readers at once perceived its 
MMlri^narv merit, and it was eagerly read abroad A copy 
ipil^iexists or existed which had the singular misfortune to be 
aimbtated by Tredenck the Great, and to be abstracted from 


the Potsdam library by Napoleon It is said, moreover, by 
competent authorities to have been the most enduringly popular 
and the most widely read of all its author’s works m his own 
country, and it has certainly been the most frequently and 
carefully edited Merely scholastic criticism may of course 
object to It, as to every other book of the time, the absence of 
the exactness of modern critical inquiry into the facts of history , 
but the virtue of Montesquieu’s book is in its views, not in its 
facts It is (putting Bossuet and Giovanni Vico aside) almost 
the first important essay in the philosophy of history The 
point of view is entirely different from that of Bossuet, and it 
seems entirely improbable that Montesquieu knew anything of 
Vico In the Grandeur et decadence the characteristics of the 
Esprit des lots appear with the necessary subordination to a 
narrower subject Two things are especially noticeable in it 
a peculiarity of style, and a pciuliarity of thought The style 
has a superficial defeit The page is broken up into short 
paragraphs of but a few lines each, which look very ugly, which 
irritate the reader by breaking the sense, and which prepare 
him to expect an undue and ostentatious sententiousness On 
the other hand, the merits of the expression ai e very great It is 
grave and destitute of ornament, but extraordinarily luminous 
and full of what would be called epigram, if the word epigram 
had not a certain connotation of flippancy about it It is a 
very short book, for, y)iintcd in large type with tolerably 
abundant notes, it fills but two hundred pages in the standard 
edition of Montesquieu’s woiks But no work of the century, 
except Turgot’s second Sorbonne Di’ycourse, (ontains, in pro- 
portion to its size, more weighty and original thought on 
historical subjects, while Montesquieu has over Turgot the 
immense advantage of style 

Although, however, this ballon d'essai, in the style of his great 
work, may be said to have been successful, and though much 
of that work was, as we have seen, in all probability already 
composed, Montesquieu was in no hurry to publish it He 
went on “ (ultivating the gaiden ” diligently both as a student 
and as an improving landowner He wrote the sketch of 
Lysimaque for Stamslaus Leczmski, he published new and final 
editions of the Temple de Gnide^ of the lettres persanes^ of Sylla 
et Eutrate (which indeed had ntver been published, properly 
speaking) After allowing the Grandeur et decadence to be 
reprintccl without alterations some half-dozen times, he revised 
and corrected it He also took great pains with the education 
of his son Charles and his daughter Denise, of whom he was 
extremely fond He freqiu ntly visited Pans, where his favourite 
resorts were the salons of Mme de Tern in and Mme 
d’Aiguillon Yet it seems that he did not begin the final task 
of composition till 1743 Two years of uninterrupted work at 
La Br^de finished the greater part of it, and two more the rest 
It was finally published at Geneva in the autumn of 1748, m 
two v^olumes quarto Ihe publication was, however, preceded 
by one of those odd incidents which m literature illustrate 
Clive’s well-known saying about courts martial in war Montes- 
quieu summoned a committee of friends, according to a very 
common practice, to hear and give an opinion on his work 
It was an imposing and lertamly not an unfriendly one, con- 
sisting of Charles Jean Fran9ois Ilenault, HeK^tius, the financier 
Etienne de Silhouette, the dramatist Joseph Saurm, Cr^billon 
the younger, and, lastly, Fontenelle— m fact, all sorts and 
conditions of literary men They unanimously advised the 
author not to publish a book which has been described as “ one 
of the most important books ever written,” and which may be 
almost certainly ranked as the greatest book of the French 
1 8th century 

Montesquieu, of course, did not take his friends’ advice In 
such cases no man ever cloes, and in this case it was certainly 
fortunate The Esprit des lots represents the reflections of a 
sii gularly clear, original, and comprehensive mind, corrected 
by forty years’ study of men and books, arranged in accordance 
with a long dehberated plan, and couched in language of re- 
markable freshness and idiosyncrasv In the original editions 
the full title runs V Esprit des lots ou du rapport que les lots 
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dotveni avoir avec la constitution de chaque gouvernement, les 
moours, le climat, La religion, le commerce, &c It consists of 
thirty-one books, which in some editions are grouped in six 
parts Speaking summarily, the first part, containing eight 
books, deals with law in general and with forms of government, 
the second, contaimng hve, with military arrangements, with 
taxation, &c , the third, containing six, with manners and 
customs, and their dependence on climatic conditions, the 
fourth, containing four, with economic matters, and the fifth, 
containing three, with religion The last five books, forming, 
a kind of supplement, deal specially with Roman, hrench, and 
feudal law Tht most noteworthy peculiarity of the book to 
a cursory reader lies m the sei tion dealing with effects of climate, 
and this indeed was almost the only characteristic which the 
vulgar took in, probably because it was easily susceptible 
of parody and reduct to ad absurdiim The singular spirit 
of moderation which distinguishes its views on politics and 
religion was indeed rather against it than m its favour in 
France, and Helve tius, who was as outspol cn as he was 
good-nitured, had definitely assigned this as the reason of his 
unfavourable judgment On the other hand, if not destructive 
It was sufficiently critical, and it thus raised enemies on more 
than one side It was long suspec ted, but is now positively 
known, that the book (not altogether with the goodwill of the 
pope) was put on the Index, and the Sorbonne projected, though 
it dicl not carry out, a regular censure To all these objectors 
the author replied in a masterly defense, and there seems to be 
no foundation for the late and scandalous stones which represent 
him as having used Mme dc Pompadour’s influence to suppress 
criticism The fact was that, after the first snarlings of envv 
and incompetence had died away, he had little occasion to 
complain E\cn Voltaire, who was his decided enemy, was 
forced at length to speak in public, if not in private, com- 
plimentarily of the Esprit, and from all parts of Europe the 
news of success arrivecl 

Montesquieu enjoyed his triumph rather at I a Br6de than at 
Pans He was becoming an old man, and, unlike hontendle, 
he does not seem to have preserved m old age the passion for 
society which had marked his youth lie certainly spent much 
of his later years m the country, though he somtUmes visited 
Pans, and on one visit procured the release of his admirer 
I^aurcnt Angliviel de La Beaumelle from an imprisonment 
which la Beaumelle had suffered at the instance of Voltaire 
He IS said also to have been instrumental in obtaining a pension 
for Alexis Piron Nor did he by any means neglect literary 
composition Ihe curious little romance of Arsace et Ismenie, 
a short and unfinished treatise on Taste, many of his published 
Pensees, and much unpublished matter date from the period 
subsequent to the F^prii des loi^ He did not, however, live 
many years after the appearance of his great work At the 
end of T754 he visited Pans, with the intention of getting rid 
of the lease of his house there and finally retiring to La Brc de 
He was shortly after taken ill with an attack of fever, which 
geems to have affected the lungs, and in less than a fortnight 
he died, on the loth of February 17s sixty-six He was 
buried m the church of St Sulpicc with little pomp, and the 
Revolution obliterated all trace of his remains 

The literary and philosophical merits of Montesquieu and his 
position, ac tual and historical, m the literature of France and of 
h'urope, are of unusual interest At the beginning of the next 
century the vicomte de Bon del classed him with Raane and 
Bossuet, as the object of a “religious veneration’^ among 
Frenchmen But Bonalcl was not quite a suitable spokesman 
for hranc'e, and it may be doubted whether the author of the 
Esprit de^ lots has ever really occupied any such position m his 
own country For a generation after his death he remained 
indeed the idol and the great authonty of the moderate reforming 
party m France Montesquieu is not often quotable, or quoted, 
at the present day, and the exact criticism of our time challenges 
the accuracy of his facts Although he was really the founder, 
or at least one of the founders, of ihe sciences of comparative 
polities and of the philosophy of history, lus descendants and 
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followers m these sciences think they have outgrown him. In 
France his popularity has always been dubious and contested 
It IS a suigular thing that for more than a century there was 
no properly edited edition of his works, and nothing even 
approaching a complete biography of him, the place of the 
latter being occupied by the meagre and rhetoncal Floges of the 
last century According to hib chief admirers, he is hardly 
read at all m France to-day, and they attempt to explain the 
fact by confessing that Montescjuieu, griiit as he is, is not 
altogether great according to French principles It is not only 
that he is an Anglo-maniac, but that he is rather English than 
French in style and thought He is almost entirely dispassionate 
m politico, but he lacks the unswerving deductive ccnsistency 
which Frenchmen love in that science His wnt, it is said, is 
quaint and a little provincial, his style irregular and in no 
definite genre 

Some of these things may be allowed to exist and to be 
defects in Montesquieu, but they are balanced by merits which 
render them almost insignificant It is on his three principal 
works that his fame docs and must rest Each one of these 
IS a masterpiece m its kind It is doubtful whether the Lettres 
persanes yield at their best cither in vvit or in giving lively pu tures 
of the time to the best of Voltaire’s similar work, though the} 
are more unequal There is, moreover, the great difference 
between Montesquieu and Voltaire that the former is a rational 
reformer, and not a mere persifliur or frondeur, to whom fault- 
finding IS more convenient than acquiescence for shc^wing off 
his wit Of course this last desc nption docs not fully or always 
describe Voltaire, but it often docs It is seldom or never 
applicable to Montesquieu Only one of Voltaire’s own charges 
against the book and its author must be fully allowed He is 
said to have replied to a friend who urged him to give up his habit 
of sneciing at Montesquieu, “ II est coupablt de l^se-pocsie,” and 
this is true Not only arc Montesquieu’s remarks on poetry 
childish (he himself occasionally wrote verses, md very lj>ad 
ones), but he is never happy in purely hterarv^ appreciation 
The Constderaiions are noteworthy, not only for the complete 
change of style (which from the light and mocking tone of the 
Lettres becomes grave, w'cighty and sustained, with abundance 
of striking expression), but for the profundity and ong.nahty of 
the views, and for the completeness with which the author carr ts 
out his plan These words except, perhaps the last clause — 
apply with increasing force to the Esprit des loi^ The book 
has been accused of desultoriness, but this arises, in part at 
1 ( ast, from a mis ipprehc nsion of the author s design At the 
same time, it is impossible to deny that the equivocal meaning 
of the word “ law, ’ which has misled so many reasoners, has 
sometimes misled Montesquieu himself For the most part, 
however, he keeps the promise of his sub-title (given above) 
with fidelity, ind applies it wnth exhaustive care It is only 
in the last few books, which have been said to be a kind of 
appendix, that something of irrelevancy suggests itself The 
real importance of the Esprit des lois, however, is not that of a 
formal treatise on law, or even on polity It is that of ati 
assemblage of the most fertile, original and inspiriting views 
on legal and political subjects, put in language of singular 
suggestiveness and vigour, illustrated bv examples which are 
always apt and luminous, permeated by the spirit of temperate 
and tolerant desire fcjr human improvement and happiness, 
and almost unique m its entire freedom at once from dcxrtrm- 
airism, from visionary enthusiasm, from egotism, and from an 
undue spirit of system As for the style, no one who does 
not mistake the definition of that much used and much misused 
word can deny it to Montesquieu He has in the Esprit little 
ornament, but his composition is wholly admirable Yet 
another gi eat peculiarity of this book, as well as of the Considera- 
tions, has to be noticed The genius of the author for generali- 
zation IS so great, his instinct m political science so sure, that 
even the falsity of his premises frequently fails to vitiate his 
conclusions He has known w rong, but he has thought right 

Tlie best edition of Montcsciuicu is that of Fdouard Laboiilave 
(7 vols , Pans, 1875^1879), the best biography that of Louis Vian 

xviii 25 a 
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(Pans, 2nd ed , 1879) The bibliography of Montesquieu was dealt 
with by L Dangcau in 1874 There is known to exist at La Brddc 
a great mass of MS matt rials for the Esprit des lot^, additional 
Leitres persaneSy essays, anti fragments of all kinds, diaries, letters, 
notebooks and so forth Ihc present possessors, however, who 
represent Montesquieu, long refused permission to examine these 
to all editors and cntics, and they were chiefl> known by a paper 
contributed in 1834 to the Transactions of the Academy of Agen 
At last in 1891 Baron Charles dc Montesquieu published Deux 
opuscules of his ancestor^, and in 1899 Baron Gaston de Montes 
quicu added Fenseesy &c Nothing, however of much interest has 
yet appeircd For a thorough student VEspnt de Montesquieu by 
A Charaux (1885) has value, for it is written, with some ability, 
from a point of view now very untommon, that of a convinced 
Roman Catholic, anti parliamentarian and anglofihobe cntic, who 
regards Montesquieu as an evangelist of social atheism and 
the like Ihc view is quite untenable but useful as a corrective 
\n article by Churton Collins on ‘Montesquieu in England' 
{Quarterly Review. No 30 f April 1903) may be also consulted 

(G Sa) 

MONTESQUIOU-FEZENSAC, ANNE PIERRE, Marquis df 
(1739-1798), French general and writer, was born in Pans on 
the 17th of October 1739, of an ancient family of Armagnac 
He was brought up with the children of the king of France, 
and showed some taste for letters He entered the armv in 
1754, was successively colonel of the Grenadiers and the Royal- 
Vaissaux regiment, and in 1780 was made marhhal-dc-camp 
Some pieces of verse and several comedies gained him admission 
to the hrenc h Academy in 1784 He was elected deputy to the 
states general of 1789 by the nobles of Pans and, animated 
bv I iberal ideas, he soon joined the Third Estate, and seconded 
Necker’s financial schemes He served on the committee 
charged with the issue of assignats^ and was named president 
of the Constituent Assembly on the 14th of March 1791 In 
May 1791 he was promoted lieutenant-general, served under 
Lafayette, and in February 1792 was given the command of 
the Army of the South In September of the same year he 
completed the conquest of Savoy, hut in November 1792 he 
was accused of rcjyalist leanings, and had to take refuge in 
Switzerland In 1795 his name was erased from the list of 
emigres and he returned to Pans, where he died on the 30th of 
December 1798 

See P L Koedertr, / loge de MontesquioUy rt-pimtcd in Roedertr's 
Works (1853-1859) 

MONTESSON, CHARLOTTE JEANNE Bl^RAUD DE LA 
HAVE DE RIOU, Marquisf dl (1737-1805), was born in Pans 
of an old Breton family About 1754 she married Jean Baptiste, 
marquis de Montesson, who died in 1769 Hci beauty ancl 
intelligence attracted the attention of Louis Philippe, duke 
of Orleans, whom she secretly married in 177 3 with the authori- 
zation of the king For her husband’s amusement sIk set up 
a little theatre and wrote several plays in the acting cT which 
she herself took pai t She was imprisoned for some time during 
the Terror, but was released after the fall of Robespierre, became 
the friend of the empress Josephine, and was a prominent 
figure at the beginning of the empire 

Ihc best edition of her works appeared under the title ol (Euvres 
anonymci, in 1782-1785 See Chirks Colle Journal (1868), the 
Memoirs of St Simon, Madnme de Cxcnlis, the diirhcsse d'AbrantAs 
and Mine do Levis G Stringer, Li Soci6t6 de li marquise de 
Montesson, in the Nowelle revue (1902) J Tiirqiian, Madame de 
Montesson douaintre d Orleans (Pans, 1904), and G Capon and 
It Ive Pksbis, Lis ThMtres clandestins du xvnv sii^cle (1904) 

MONTEVERDE, CLAUDIO (1567-1643), Italian priest and 
musician, was born at Cremona in May 1567, he was engaged 
at an early age as violist to the duke of Mantua, and stuclied 
composition under Ingcgneri, the duke’s maestro di capella 
His bold experiments, while bringing upon him the attacks of 
Artusi and Ranchien {qv)y led to discoveries which exercised 
a lasting influence jupon t|j&^progress of musical art He was 
the first to make <ielitterote use of unprepared dissonances, 
as fundamental discords These dis- 
a revolution against the laws of i6th century 
itfMifcpfcfHc employed them first m his madrigals, where they 
are a sign cjf decadence, but afterwards introduced them into 
iTiusic of another kind with such excellent effect that their 


value was univ».rsally recognized Before 1595 Monteverde 
was married to tlie singer Claudia Cattaneo, who died in 1607 
In 1602 he succeeded Ingegneri as maestro di capella, and m 
1607 he produced, for the marriage of Franc esco Gonzaga, his 
first opera, Ananuy in which he employed the newly discovered 
discords with irresistible effect Though he did not invent the 
lyric drama — Peri’s hundtee having been produced at Florence 
in 1600^ — he raised it to a level which distanced all contemporary 
competition His second opeia, Orfeoy composed in 1608, was 
even more successful than Ariana In 1613 Monteverde was 
invited to Venice, as maestro di capella at St Mark’s, with a 
stipend of 300 ducats, which in 1616 was raised to 400 Ileie 
he composed much sacred music, the greater part of which is 
lost In 1630 he wrote another grand opera, Proserpina rapita 
He did not become a priest until 1632 In 1639 he produced 
V AdonCy and in 1641 Le Nuzze di tnea and 1 1 Ritorno d’Ulisse 
He died in Venice on the 29th of November 1643 Monteverde’s 
harmonic innovations and power of musical rhetoric seemed 
to put an end to the school of Palestrina, and led the wa> to 
modern musie (See Music) 

MONTEVIDEO, SAN FELIPE Y SANTIAGO DE, capital and 
c hief port of Uruguay, and c cpital of the department of Monte- 
video, on the northern shore of the Rio cie la Plata estuary, 
120 m ESE of Buenos Ayres, in lat 34° 54' 33" S, long 
36° 12' 18" W Pop (1908, estimate), 312,946 The old city 
(ciudad vteja) occupies a low rocky headland that projects 
v/cstward between the estuary and an almost circular bav 
which forms the harbour, it was once enclosed with walls and 
defended by small forts, all of which ha\e been removed Ihe 
new ( ity (ciudad nueva and ciudad novisima) extends eastward 
over a beautiful tr^M t of rolling country and is extending noith- 
ward around the eastern shore of the bay Ihe site of the old 
( ity resembles a whale’s b^ck in shape it slopes gently to its 
western extremity at Punta Sarandi ind to the water’s edge on 
either side ihe general plan is that of rectangular scjuaics, 
except it the western extremity of the old city and Us unioii 
with the newer or extra-mural city , on the line of the old ram- 
parts, known as Calle de la Ciudadela The streets are well 
paved and have suffic lent slope at all points to give easy surface 
drainage, Montevideo has the reputation of being one of the 
cleanest cities of the world The rainfall is ample (about 44 in 
a year), and the prevailing winds help to clean the streets ihe 
westerly winds, however, sometimes bring across the bay the 
offensive smells of the great abattoirs and meat-c uring t'>tablish- 
ments (saladeros) at the foot of the Cerro The mean annual 
temperature is about 62° F An abundant water supply is 
brought from the Santa 1 uc la River, 32 m distant, with a receiv- 
ing reservoir at Piedras, too ft above the level of the Plaza de 
la Indepcndencia Ihe ciudad vieja is largely devoted to com- 
mercial, shipping and financial interests Ihe government 
edifices, large retail shops and most of the fine urban residences 
are in the ciudad nueva, while most of the urban industries, 
the railway stations ancl the dwellings of the poorer classes 
are in the ciudad novisima Beyond these is a fringe of 
suburbs (La Union and Paso Molmo), and on the western side 
of the bay is the straggling suburb of Cerro, largely industrial 
in character In 1908 eight tramway lines (all electric but 
one) extended out to these suburbs, some of the lines extending 
to the bathing resorts of Ramirez and Pocitos and the Bucco 
cemeteries on the eastern coast 

The principal street, which is considered one of the finest 
boulevards in South America, is the (Lalle 18 de Julio, extending 
eastward from the Plaza de la Independencia to the suburb of 
Cordon, one of its features is its Sunday morning market, 
occupying the whole street from the Plaza de la Independencia 
to the Plaza Libertad, a distance of half a mile — a survival of 
the old market that existed here at the fortified entrance to 
the walled town in"* the earlier years of its history I here aie 
seven plazas, or squares, within the urban limits Zabala or 
Rincon, Constituci6n or Matriz, Independencia, Libertad or 
Cagancha, Treinte y Tres, Flores and Frutos , and two suburban 
parks or public gardens the Paseo del Prado and Parque 
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Urbanoi The Plaza de la Independencia stands at the junction 
of the old and new towns and is the centre of the city’s politic al 
and social life This square is distinguished for a uniform and 
nearly completed line of colonnades in front of the buildingb 
surrounding it The Paseo del Prado, which ranks high among 
the public gardens of South America, is beaiitifull> situated 
beyond the suburb of Paso Molino, 3 m from the city The 
Paseo was originally the quinta of a German of cultivated tastes 
named Joseph Buschcnthal, who spent a fortune in its adorn- 
ment The Parque Urbano, at the Playa Ramirez bathing 
resort, is a modern creation Ihe buildings of Montevideo 
are chiefly of brick and broken stone, covered outside with 
plaster and stucco, of one to three storeys, with flat roofs, 
usually surmounted hy a squaic tower, or mirador The roofs, 
or azoteas j are largely used for domestic purposes, or roof gardens 
Ihe city contains a large number of h indsome edifices, both 
public and private, among which are the Bolsa, Government 
House, municipal hall, ( athedral, Cabildo, Hospital de C ariclad, 
insane asylum, Italian hospital, leatro Solis, Athenaeum, and 
the Club Uruguayo Ihe Bolsa (exchange), custom-house, 
cathedral, and Cabildo are in the old town, the Bolsa is a (opy 
of the Bordeaux exchange The cathedral faces on the PUza 
de la Constitucion Its two square towers rise 13^ ft above 
the pavement, and these, with the large dome behind, rise fai 
above the sunoundmg buildings and make a very (onspicuous 
1 mdmark Ihe church was consecrated in 1804, and m 1869 
was raised to the dignity of a cathedral MontCMcleo is now 
the seat of a small archicpiscop d sec with only two suffragan 
dioceses Directly across the plaza is the old Cabildo, a pi iin, 
heavy looking two-storeyed edifice of the colonial period, the 
seat of municipal administration during Spanish rule, but now 
occupied bv the two chambers of the Uruguayan Congress and 
b\ the higher polue authorities of the city 

The people of Montevidt 0 maintain more than forty charitable 
asbociaticms, including the Caridad (charity) hospital on Calle 
25 de Mayo, and the insane asylum in the suburb of La llnion, 
both built and largely supported from the proceeds of frequent 
lotter) drawings They also maintain a beggars as>lum and 
a foundlings’ asylum The national museum (founded in 1830) 
and public library (founded 183^) are in one wing of the Solis 
theatre Iheie arc i British hospital (founded 18157, the present 
edifice dating from 1867) chiefly for the use of sailors, an Anglican 
c hurch m Calle Santa Teresa dating from 1847, ^ handsome 

Italian hospital of modern construction Ihe university, in 
Calle Uruguay, has faculties of law, medu me, letters, mat! c- 
matics, engineering, and some minor groups of studies, including 
agriculture and veterinary science Ihe government maintains 
two normal schools, a school of arts and trades {aries y ofiaos), 
and a military school 

The harbour of Montevideo consists of a shallow bay, circular 
m shape and about 2J m from shore to shore, and an outer 
roadstead exposed to the violent winds of this latitude, where 
the larger ocean-going steamers were compelled to anchor 
before the construction of the new port works In 1899 
the Uruguayan government entered into a contract for the 
dredgmg of the bay, the construction of two long breakwaters, 
the dredging of a channel to deep water, and the construction 
of a great basin and docks in front of the city Surtaxes were 
imposed on imports and exports to meet the expenditure, and 
work was begun in icpi In 1908 the breakwaters and the 
greater part of the dredging had been completed, and the en- 
trance channel, with a minimum depth of 24J ft , permitted the | 
admission of large steamers Another important improvement, i 
for which a concession was given to an English syndicate and 
work was begun in 1909, is the construction of an embankment 
and new shore line on the south side of the city, to be finished 
in five years at a cost of $7,211,116 There are three large 
dry do( ks connected with the port known as the Maud (275 ft 
long, inside) and the Gounouilhou (300 ft ) on the east side of 
the bay, and Jackson & Cibils (450 ft ) on the west side at the 
foot of the ((rro Four raihvavs terminate at Montevideo 
one of them (the Central Uruguay) c tending to the Brazilian 


frontier In 1908 20 lines of ocean-going steamers made 
regular calls at the port and several lines of river steamers ran 
to Buenos Aires and the ports of the Parani, Paraguay and 
Uruguay rivers The exports ( onsist chiefly of livestock, jerked 
beef, hides, wool, and other animal products, wheat, flour, corn, 
linseed, barley, hay, tobacco, sealskins, fruit, vegetables, and 
some minor products Manufaitures exist only to a limited 
extent and ( hiefly for domestic consumption 

The suburbs of Montevideo include the fashionable bathing 
resorts of Playa Ramirez and Pocitos on the coast east of the 
city, the inland suburbs of Paso Molino ind La Union, and 
the industrial town of Cerro, across the bay Ihc Flores Island 
(juarantinc station is 12 m cast of the city The station was 
formerly on Rat Island (within the bay), which is now used as 
X public deposit for inflammables Ihe chief point of interest 
m this suburb is the conical hill known as the C erro, or “ mount/' 
from whu h the city takes its name, on whic h stands an old 
Spanish fort, oumetimes garrisoned and sometimes used for the 
in< arceration of political prisoners Its elevation ls 486 ft 
(Reclus), and a lighthouse rises from within the fort carrying a 
revolving hght that can be seen 2^ m at sea 

Montevideo was founded in 1726 through the efforts of Don 
Aiauncio Zabala, governoi of Buenos Aires, who wished to check 
the advance of the Portuguese on this side of the La Plata A 
small militxry post h ni existed there smcc 1717, but efforts to 
<rcatc i town liad been fruitless until /abala offered to make 
hidalgos of the fiisl settlers and to give them cattle and sheep 
The lust families to accept this offer came from the Canary 
Islands m 1726 under the direction of Don Fiancisco Alzeibar, 
they were followed by others from Andalusia and some of the 
Spanish- American settlements Its growth at first was slow, 
but on the abolition of the ( uliz monopoly m 1778 it became 
a free port and its trade increased so rapidly that it soon became 
one of the chief c ommerc lal centres of South America The 
city was captured in 1807 b> a British expedition under Sir 
Samuel Aiichmiity, but W'as abandoned when the expedition 
against Buenos Aires under General Whitelocke was defeated 
In 1808 the governor of Montevideo established an indc^pendcnt 
junta, but xfter the Buenos Aires declaration of independence 
in 1810 the Spxnish forces were concentrated m Montevideo 
and held it until expelled in 1814 by the Argentine land and 
sea foncs under General Alvear and Admiral Brown The 
dissensions following the expulsion of the Spanish and the 
rivalries of Argentin i and Brazil civer the possession of 
Uruguay, then commonly termed the “Banda Oriental,’ 
greatly recluc c d the population of the city and partially destroyed 
its trade It was made the capital of the republic in 1828 and 
had partially recovered its population and trade when the disas- 
tious struggle with Rosas, dictator of Buenos Aires, broke out 
and the city was subjected to a nine years’ siege (1843-52), 
the investment being conducted by General Oribe, and the 
defence by General Paz In 1864-1865 Brazil intervened m 
the affairs of the republic , blockaded the port, and reinstated 
ex-president Flores The war with Paraguay that followed, 
which lasted until 1870, made Montevideo the base of supplies 
for the Brazilian army and navy and added largely to its trade 
and wealth The valu ition of the uty and suburbs, which was 
$14,156,000 in t86o, was $74,<x)o,ooo in 1872 In addition to 
the reckless speculation of this period, there were continued 
political dissensions, repeated dictatorships and financial mis- 
management on the part of the gc^vernment Not the least 
of these burdens were the personal and irregular drafts of some 
of the executives upon the treasury ind revenue offices, particu- 
larly the custom-house of this port, upon which the republic 
depended for the major part of its revenue The commercial 
and financial collapse that followed lasted through the greater 
part of the last three decades of the century, but settled govern- 
ment and improved finances subsequently contributed to a slow 
but steady recoverv in the trade and industrial activities of 
the city 

MONTE VULTURE (anc Vultur), a mountain of Basilicata^ 
Italy, m the province of Potenza, the summit of which is about 
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5 m. S of Melfi It is an extinct volcano rising to 4365 ft above 
sea-level, belonging in Roman times to Apulia, and lying on 
the boundary between it and Lucania The crater is densely 
overgrown with oaks and beeches which harbour wild boars 
and wolves There are two small lakes On the banks of the 
upper lake stand the Capuchin monastery of San Michele and 
the picturesque ruined church of Sant’ Ippolito The city of 
Rionero m Volture is pleasantly situated 27 m by rail N of 
Potenza, at the foot of Monte Vulture Pop (1901), 11,834 
It does not seem to be older than the first half of the 17th 
century In 1851 it suffered severely from an earthquake 
See G de Lorenzo^ Venosa e la regtone del Vulture (Bergamo, 
190^) 

MONTFAUCON, BERNARD DE (1655-1741), French scholar 
and cTitic, was born at the chateau of Soulage (now Soulatg6, 
in the department of Aube, France), on the 13th of January 
1655 Belonging to a noble and ancient line, and destined for 
the army, he passed most of his time in the library of the famiK 
castle of Roquetaillade, devouring books m different languages 
and on almost every variety of subject In 1672 he entered 
the army, and in the two following years served m German\ 
under lurenne But ill-hcalth and the death of his pirents 
brought him bark to his studious life and in 167*5 he entered 
the cloister of the Congregation of St Maur at La Daurade, 
Toulouse, taking the vows thcie on the 13th of May 1676 
He lived successively at various abbeys — at Sor^ze, where he 
specially studied Greek and examined the numerous MSS of 
the convent library, at La Grasse, and at Bordeaux, and 
in 1687 he was called to Pans, to c ollaborate m an edition of 
Athanasius and C hrysostom, contemplated by the Congregation 
From 1698 to 1701 he lived m Italy, ehiefl> in Rome, m older 
to consult certain manuscripts, those available in Pans being 
insufficient for the edition of Chrysostom After a stay of three 
years he returned to Pans, and retired to the abbey of Sl-Crtr- 
mam-des-Pres, devoting himself to the study of Greek and T itin 
MSS and to the great works by which he established his 
reputation He died suddenly on the 21st of December 1741 
His first publication, in whuh he was assisted by Jacques 
Loppm and Antoine Pouget, v\'is the first volume of a never 
completed senes of pieviou^h unpublished Analecta graeca 
(1688) In 1690 appeared la I erite de Vhisiotre de Judith 
Aihanasit opera omnia, still the best edition of that Father, 
was issued with a biography and critical notes in 1698 In 
connexion with this may be mentioned Collectio nova patriim 
et scriptoriim graecorum (1706), containing some newly dis- 
covered works of Athanasius, Fusebius of Cacsarei and the 
Topographta chrtsHana of Cosmas Indicopleustes llis copious 
Dianunt liahcum (1702) gives an account of the principal 
libraries of Italy and their c ontents, this work has been translated 
into English by J Henley (1725) The Palaeographia graeca 
(1708), illustrating the whole history of Greek writing and the 
variations of the characters, has not yet been superseded, in 
Its own field it is as original as the De re diplamatica of Mabillon 
In 1713 Montfaucon edited Hexaplorumortgems quae supersunt, 
not supeiscded till the work of Field (1875), and between 1718 
and 1738 he completed his edition of Joannts Chry^o^tomi opera 
omnia His I'^Antiqmtk expliquee et representee en figures (1719) 
laid the foundation of archaeological knowledge It was 
continued by him in Les Monument de la monarchie franfoise, 
172Q-1IJJ Both these works have been translated into English 
Montf ancon’s Bibliotheca bibliotkecarum manuscripiarum (1739) 
IS a list of the works in MS in the libraries with which he was 
acquainted 

t )f his works will be found in Bihhoth^que de^ ^erwatns de 
^aixon de Satnt-Maur, by C de JLamc (1882), and m the 
the Nouvelle htographie gMrale, which gives 'in account 
scope and character, see also Emmanuel do Bioght, La 
f Vahboye de St-Germatn-de$ Prds au 18* slide Bernard de 
on les bernardtn^ (2 vols , Pans, 1891) 

MONTFERRAT, COUNT OF, a title derived from a territory 
south of the Po and east of Turin, and held by a family who were 
m the I2th century one of the most considerable m Lombardy 


-MONTFLEURY 

In 1147 a count of Montferrat took part in the Second Crusade; 
but the connexion with the Holy Land begins to be intimate 
in 1176 In that year William Longsword, eldest of the five 
sons of Count William III , came to the kingdom of Jerusalem, 
on the invitation of Baldwin IV and the baronage, and married 
the heiress of the kingdom, Sibylla He died withm a few 
months, but his wife bore a posthumous son, who became 
Baldwin V Count William III himself (uncle to Philip of 
France and brother-m-law to Conrad III ) afterwards came to 
the Holy Land to watch over the interests of his grandson, 
and he was among the prisoners taken by Saladin at Hittm 
in 1187 Shortly after the battle of Hitlm there appeared in 
Palestine the ablest and most famous of the family. Count 
William’s second son, Conrad Conrad, following the family 
tradition, and invited by the emperor Isaac Angelus, had gone 
to stive at the couit of Constantinople He soon liecame a 
considerable person, married Isaac’s sister, and defeated and 
killed a usurper, but he was repaid by ingratitude and suspicion, 
and fled from Constantinople to Palestine in 1187 Putting 
into ly re he w is able to sav c the city from the deluge of Mahom- 
medan conquest which followed Saladm’s victory at Hittin 
He established himself firmly m Tyre (refusing admission to 
Guy, the king of Jerusalem), and from it he both sent appeals 
for aid to Europe —which largely contributed to cause the Third 
Crusade — and despatched reinforcements to the crusaders, 
who, from 1188 onwards, were engaged m the siege of Acre 
His elder brother had been the husband of the heiress Sibvlla, 
and on the death ol Sibvlla, who had cirried the crown to Guy 
de Lnsignan by her second marri ige, Conrad married her 
younger sister, Isabella, now the heiress of the kingdom, and 
claimed the rrown (1190) Ihe struggle between Coniad and 
Guy paralysed the energies of the Christians in 1191 While 
Richard I of England espoused the cause of Guy, who came 
from his own county of Poitou, Philip Augustus espoused that of 
Conrad After the departure of Philip, Conrad fomented the 
opposition of the Trench to Richard, and even intrigued with 
Saladin against him But he was the one man of ability who 
could hope to rule the debris of the kingdom of Jerusalem with 
success, he was the mastei of an Italian sLitecraft which gave 
him the advantage over his ingenuous rival, and Richard was 
finally lorccd to recognize him as king (April 1192) In the very 
hour of su(ces>, however, ( onrad was struck down by the 
emissaries of the Old Man of the Mountain (the chief of the 
Assassins) 

Still another son of Count William 111 ichieved distinction 
This was Boniface of Montferrat, the younger brother of Conrad 
who was chosen leader of the Fourth Crusade m 1201 on the 
tieath of Theobald of Champagne In the winter of 120T -1202 he 
went to Germany to visit Philip of Swabia, and there, it has 
been suggested, he arranged the diversion of the Fourth Crusade 
to Constantinople (see Crusades) Yet in the course of the 
crusade he showed himself not unsubmissive to Innocent 111 , 
who was entirely opposed to such a diversion After the capture 
of Zara, however, he joined the c rusaders, and played a great 
part in all the events which followed till the capture of Constanti- 
nople by the Latins in 1204 But Baldwin of Flanders was 
elected emperor over his head, and his irritation was not wholly 
allayed by the grant of Macedonia, the north of Ihcssaly, and 
Crete (which he afterwards sold to Venice) In 1207 he died, 
killed in battle with the Bulgarians He left a son Demetrius 
who assumed the title of king of 1 hessalonica, which the father 
had never borne (cf Luchaire, Innocent III La question 
d' Orient, p 190) In 1222 Demetrius lost his kingdom to Theo- 
dore Angelus, and the house of Montferrat its connexion with 
the East 

See Savio, Studt stortci sul marchese (tuglielmo 111 dt Monferrato 
(Tunn, 1885), Ilgen, MarKgraf Konrad von Montferrat (1880), and 
also the works of Cc«:ato (Tunn, 1884) and Dcsimom (Genoa, 1886) 

MONTFLEURY (d 1667), French actor, whose real name 
was Zachane Jacob, was born in Anjou during the last years 
of the i6th century He was enrolled as one of the pages to 
the due de Gui&e, but he ran away to jom some strolling players, 
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assuming the name of Montfleury About 1635 was a valued 
member of the company at the Hotel de Bourgogne, and he was 
m the original cast of the Ctd (1636) and of Horace (1640) 
Richelieu thought highly of him, and when in 1638 Montfleury 
married the actress Jeanne de la Chalpe (d 1683), the c-ardinal 
desired the ceremony to take place at his own country house 
at Rueil Montfleury died in Pans from the rupture of a blood- 
vessel, while playing the part of Oiestes m Andromaqtiey m 
December 1667 He was the author of a tragedy. La Mori 
d^Asdrobal, performed in 1647 

MONTFORT, the name of a famous Fren( h family long seated 
at Montfort TAmauri, near Pans, descended from a certain 
William, a descendant of the counts of Flanders, who flourished 
during the latter part of the loth century, and who built a 
castle at Montfort I’Amaiiri Until 1209, when Si non IV 
took the title of count, William and his successors were known 
as barons de Montfort This Simon IV de Montfort (r 1160- 
i2i 8), a son of Simon III (d 1181), is chiefly known for the 
very active part whi<h he took in the crusade against tne Albi- 
gcnscs Twice he went to P destine as \ crusader, and m 1209, 
answering the call of Pope Innocent III , he joined the host 
which marched ac^ainst the enemies of the Church in Languedoc 
He became vicointe of Beziers and of Carcassonne, and was 
soon the leader of the crusaders He took place after place, 
defeated Raymond VI , count of Toulouse, at Castelnaudary, 
and about a year later (September 1213) gamed a victory over 
R xymond’b all> , Peter II , king of Aragon, under the walls of 
Muret Simon then turned his attention to administering and 
organizing Languedoc AfteraliveK discussion in the Lateran 
Council of 1215, the pope, somewhat reluctantl), confirmed 
him m the jxissession of the greater pxrt of the lands of the count 
of Toulouse, and after two more years of wa»*fare he was killed 
whilst besieging the city of Toulouse on the 2^th of June 1218 
Jhc count^s eldest son, Amauri de Montfort (1192-1241), was 
unable to hold Ins own, ilthough Philip Augustus sent some 
troops to his assistance in 1222 He abandoned his mteiests 
m the south of kiancc in fa\our of the new king Louis VIII , 
and in 1239 he went on crusade to the Hedy Land, dying soon 
afterwards at Otranto In 12^0 Amauri was made constable 
of Franc e Simon IV had a brother, Guy dc Montfort (d 1228), 
who shared his military exploits both in Asia and in Europe, 
and who was afterwards employed by Louis Vllf to negotiate 
with the pope at Rome He was killed before Vareilles on the 
31st of January 1228 In i294 yolande (d 1^22), the heiress 
of the Montforts, married Arthur II , duke of Brittany, and the 
cemnty of Montfort became part of this duchy Their son, 
John, count of Montfort, claimed Brittany in opposition to 
Charles, count of Blois, and at length sec ured the duchy Except 
for one interval his descendants held it until it was united with 
the French crown at the end of the 15th eentur) 

See A Mohmer, Catalogue des acUs de i>ttnon tt dAmauty de 
Montfort (1873), and C l^ouais, La *^oumts^ion de la vicomt^ de 
Carcassonne par Simon de Montfort et la crotsade contre Ratntond VI 
(1884) 

MONTPOmr, SIMON DE, EARL OF LuCESTER (d 1265), 
English statesman and soldier, was born in France about the 
year i2cx) lie was the fourth and youngest son of Simon IV 
de Memtfort (sec above), the leader of the Alhigensian crusade, 
by Aluia de Montmoremi Simon IV, whose mother was 
an heiress of the Beaumont family, claimed in her right, and 
received from King John, the earldom of Leicester (1207), only 
to lose it again through espousing the French side in the wars 
between that sovereign and Philip Augustus The young 
Simon, of whose youth and education nothing is recorded, 
came to England in 1230 and attached himself to Henry III , 
obtaining with the consent of his sole surviving brother Amauri 
a re-grant of the family earldom Simon was for a time unpopu- 
lar with the English and closely attached to the royal party 
He gave, however, an early proof of religious fervour, and of 
an unbending harshness, by the expulsion of all the Jews who 
had settled in his borough of Leicester to practise usury Tn 
1238 he obtained the hand of the king*s sister Eleanor, the widow 


781 

of the younger William Marshal The king approved of the 
match, but it was resented by his brother Richard of Cornwall 
and the baronage, and objections were raised on the ground 
that Eleanor had previously taken vows of chastity With 
some difluultv Farl Richard was pacified, ind Montfort 
obtamed the pope’s confirmation of the marriage by a 
personal visit to Rome In 1239, however, the influence of 
detractors and a quarrel over some obscure financial trans- 
actions m which he appcxrs to have used Henry’s name without" 
a formal warrant led to a breach between himself and the 
king I he earl and his wife went for a time to France, and, 
though a nominal reconciliation with the king was soon effected, 
both departed on crusade with Richard of Cornw ill m 1240 
Eleanor was left behind m Apulia while her husband proceeded 
to the Holy Land He acquitted himself with distinction, 
and there wx> some thought among the Frankish barons of 
appointing him to act as regent of the I atm kingdom of Jeru- 
salem But he returned in 1241, look part m Henry’s dis istrous 
French expedition of 1242, and was readmitted to full favour 
Between 1243 and 12 he received many gifts from the king, 
he stood forward in parliament as a mediator between the couit 
partv and the opposition, it is only from the correspondence 
of his friends Grosseteste and Adam de Marsh that we learn 
of his dissatisfaction with the condition of church and state 
He was keenly interested m Grosseteste’s prc'iposals for ecclesi- 
astical reformation, and was considered the mainstay of the 
reforming party In 1248 he again took the cross, with the idea 
of following Louis IX to Fgypt But, at the repeated requests 
of the king and council, he gave up this project in order to act 
as governor m the unsettled and disaffected due hy of Gasc ony 
Bitter complaints were excited by the rigour with which the 
earl suppressed the excesses of the seigneurs and of contending 
factions in the great communes Hcnr> yielded to the outcry 
and instituted a formal inquir) into the carl’s administration 
Montfort was fc^rmallv acquitted on the charges of oppression, 
but his accounts were disputed by the kmg, and he retired 
in disgust to France (12152) The nobles of France offered 
him the icgcncy of the kingdom, vacant by the death of the 
Queen-mother lllanche of Castile, but he preferred to mike his 
peace with Henry (1253), in obedience to the exhortations of the 
dying Giossctcstc He helped the king in deahng with the 
disaffec tic 1 of Gascony , but their rcc one illation was a hollow one, 
and in the parliament of 1254 the carl Jed the opposition in 
resisting a demand for a subsidy Jn 1256 and 1257, when the 
discontent of all classc s was coming to a head, Montfort nominally 
adhered to the royal cause He undertook with Peter of 
Savoy, the cjueen’s uncle, the difficult task of extricating the 
king from the pledges which he had gnen to the pope with 
reference to the crown of Sicily, and Ilenr) s writs of this date 
mention the earl m friendly terms But at the Mad Parlia- 
ment ” of Oxford (1258) Montfort appeared side by side with 
the carl of Gloucester at the head of the opposition It is said 
that Montfort was reluctant to approve the oligarchical c onstitu- 
tion created by the Prcjvisions of Oxford, but his name appears 
in the list of the Fifteen who were to constitute the supreme 
board of control over the administration Ihere is better 
ground for believing that he disliked the narrow clxss-spint 
in which the victorious barons used their victory and that he 
would gladly have made a compromise with the moderate 
royalists whose polay was guided hy the Lord Edward, Henry’s 
eldest son But the king’s succ ess in dividing the barons and m 
fostering a reaction rendered such projects hopeless In 1261 
Henry revoked his assent to the Provisions, and Montfort left 
the country in despair 

He returned in 1263, at the invitation of the barons, who were 
now' convinced of the king’s hostility to all reform, and raised 
a rebellion with the avowed object of restoring the form of 
gcxvcrnmcnt which the Provisions had ordained For a few 
weeks it seemed as though the royalists were at his mercy, but 
he made the mistake of accepting Henry’s offer to abide by the 
arbitration of Louis IX of France At Amiens, m January 1264, 
the French king decided that the Provisions were unlawful and 
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mvalid Montfort, who had remained m England to prepare 
for the worst, at once resumed the war, and thus exposed himself 
to accusations of perjury, from which he can onI\ be defended 
on the hypothesis that he had been led to hope for a genuine 
compromise Though merely supported by the towns and a few 
of the younger barons, he triumphed by superior generalship 
at Lewes (May 14, 1264), where the king, the Lord Edward, and 
Richard of Cornwall fell into his hands Montfort used Ins 
victory to set up the government by which his reputation as 
a statesman stands or falls The weak point in his scheme 
was tlic establishment of a triumvirate (consisting of himself, 
the young earl of Gloucester, and the bishop of Chichester) in 
which his colleagues were obviously figureheads This flaw, 
however, is mitigated by a scheme, which he simultaneously 
promulgated, for establishing a thorough parliamentary control 
over the executive, not excepting the triumvirs The pai liamcnt 
which he summoned in 1265 was it is true, a packed assembly, 
but it can hardly be supposed that the representation which 
he granted to the towns (sec Parliameni and Representation) 
was intended to be a temporary expedient The reaction 
against his government was baronial lather than popular, and 
the Welsh Marchers particularly resented Montfort’s alliance 
with Llewellyn of North Wales Little consideration for English 
mterc sts is shown in the treaty of Pip ton which sealed th it 
allian(e(june 22, i26‘5) It was by the forces of theMarcheia 
and the strategy of Edward that Montfort was defeated at 
Evesham (Aug 4) Divided from the mam body of his suppoi Icrs, 
whose strength lay in the cast and south, the earl was out- 
numbered and surrounded before reinforcements could reach 
him ior years after his death he was revered by the commons 
as a martyr, and the government had no little difficulU in 
reducing the remnants of his baronial supporters His character 
has suffered m the past fiom indiscriminate eulogy as much 
as from detractors He was undoubtedly harsh, masterful, 
impatient and ambitious But no mere adventurci could have 
won the friendship of such men as Marsh and Grosseteste, 
then verdict of approval may be the more unhesitatingly 
admitted since it is not unternpered with criticism 

'The oriRina.! authoiitics irc those for the rcigii of Htriiy III 
The l)cst biogr iphics arc those by K Pauli (trans C M Goodwin, 
London, 187O) G W Prothcro (London, 1877) C Hemont (Puis, 
1884) See also the letters of Adam de Marsh in J S BrewerS 
Monumenta jranct^cana, vol 1 (Rolls senes, 1858) H K Luarrl, 
IZpistolae Roherti Grosseteste (Rolls senes 1861) h S Stevenson 
Robert Grosseteste (I>ondon, 1890) W II Blaiuw, The Harons* War 
(C imbndgc 1871) (H W C D ^ 

MONTGAILLARD, JEAN GABRIEL MAURICE ROQUES, 

Comte de (1761-1841), French political agent, was born at 
Montgaillard, near Villefranche (Haute Garonne) on the i6th 
of November 1761 IIis parents belonged to the minoi nobility, 
and he was educated at the military st hool of Sor^ze, where 
he attracted the notu e of the comte dc Provence (afterwards 
Louis XVI n ) After serving for some years in the West Indies 
Maurice de Roques returned to France In 17S9 he was estab- 
lished in Pans as a secret diplomatic agent, and though he 
emigrated to England after the 10th of August 1792, he returiud 
SIX weeks later to Pans, where his security was most probably 
purchased b) services to the revolutionary goAcrnment He 
was again serving the Bourbon princes when he met Iianc is II 
of Austria at Ypies m 1794 and saw Pitt in London, where he 
published his hint de la Fraiut an mots de mat iyg4, predicting 
the fall of Robespierre He was employed by T ouis XVIII 
to secure Austrian intervention on behalf of Mme Royale 
(afterwanjs duchess of Angoiileme), still a prisoner in the Temple, 
andJl#® drew up the proposition made bv the prince to Chirles 
the details of which appear in his ‘^M^moire sur h 
de Pichegru {Moniteur^ April 18, 1804) In June 
jJKhe made a journey to Italy m the hope of opening direct 
lotions with Bonaparte On his return to the princes at 
Blanke ^burg he was regarded with suspicion, and he departed 
for Paris to await events He is thought to have indicated 
the possession by the comte d’Antraigucs, agent of the princes, 
of dcKuments compromising Pichegru In April 1798 he 


surrendered to Claude Roberjot, the Hamburg minister of the 
Directory, further papers relating to the matter He followed 
Robeijot to Holland, and there wrote a memorandum to prove 
that the only hope for France lay m the immediate return of 
Bonaparte from Egypt, followed by assumption of the supreme 
power This note reached Alexandria by way of Berlin and 
Constantinople When he ventured to return to Pans in the hope 
of recognition from the First Consul he was imprisoned, and 
on his release he was kept under police supervision Napoleon, 
who appreciated his real insight into European politics and 
his extraordinary knowledge of European courts, attached him 
to his secret cabinet in spite of his intriguing and mendacious 
character He received a salary of i|,ooo francs, reduced 
later to 6000, foi reports on political questions for Napoleon’s 
use, and for pamphlets written to help the imperial policy He 
tried to dissuade Napoleon from the Austrian marriage and the 
Russian campaign, and (ounselled the limitation of the empu-e 
within the Rhine, the Alps and the Pyrenees The Bourbon 
restoration made no change in his position, he was maintained 
as confidential adviser on foreign and home politics, and gave 
shrewd advice to the new government His career ended with 
the old monarchy, and he died m obscurity at Chaillot on the 
8th of February 1841 

Hib Souvenirs, which must be rud with the utmost caution, 
were edited by Clement de Lacroix (^rd ed , 1895), his M^moires 
diplomatiqiits (i8()5-ti8i9) were jiublished by the same editor in 
1896 His Ltat de la Trance w as tr mslatcd into h nglish by Ldmund 
Burke His other writings include. Ma covdutle pendant le cours de 
la rivolution jranQuise (London, 1795) Histone secrete de Coblentz 
dans la rivolution des fran^ais (london, 1795), De La France et cu 
Vrtiropc sous le gouvernement de Bonaparte (Lyons, 1904), Situation 
de I* Angletevre en 181 1 (Paris 181 1) De la restauration de la nionarchie 
des Bourbons et du retour a Voidre (Pans, 1814) and Histone de 
France depuis i$3^ jusqit a 16^0 (Pans, 1839) 

MONTGELAS, MAXIMILIAN JOSEF GARNERIN, Count 
VON (1759-1838), Bavarian statesman came of a noble famih 
in Savoy His father lohn Sigmund Garncnn, Baron Mont- 
gelas, entered the military scrMcc of Maximilun joseph III, 
elector of Bavaria, and married the countess Ursula vun Traunc 1 
Maximilian Josef, their eldest son, was born on the loth ol 
September 1759 He was educated successively at Nanev , 
Strassburg and Ingolstadt Being a Savoyard on his father s 
side, he naturally felt the French influence, which w^as then sti ong 
in Germany, with peculiar force lo the end of his life he spoke 
and wrote French more correctK and with more ease than 
Cicrman Jn 1779 he entered the public scivice in the depart- 
ment of the censorship of books The elcc tor C hades Theodore, 
who had at first f n oured him, became offended on discovering 
that he wvis associated with the Illuminati, the supports ol 
the anti-clenc il movement called the AufUarung Montgelas 
therefore went to Zweibrucken where he was helped by his 
brother Illuminati to find employment at the court of the duke 
the head of a branch of the Wittclsbach family From this 
refuge also he was driven by orthodox enemies of the Illuminati 
The brother of the duke of Zweibrucken — Maximilian Joseph- 
took him into his service as private secretary When hib 
employer succeeded to the duchy Montgelas was named minister, 
md in that capacity he attended the conference of Rastadt 
in 1798, where the reconstruction of Germany, which was th^. 
consequence of the French Revolution, was in full swing In 
1799 the duke of Zweibrucken succeeded to the electorate of 
Bavaria, and he kept Montgelas as his most trusted adviser 
Montgelas was the mspirer and director of the policy by which 
the electorate of Bavaria was turned into a kingdom, and 
was very much increased in size by the annexation of church 
lands, free towns and small lordships As this end was achieved 
by undeviatmg servility to Napoleon, and the most cynical 
disregard of the r^hts of Bavaria’s German neighbours, Mont- 
gelas became the type of an unpatriotic politician in the eyes 
of all Germans who revolted against the supremacy of France 
From his own conduct and his written defence of his policy it 
IS clear that such sentiments as theirs appeared to be merely 
childish to Montgelas He was a thorough politician of the 
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18th-century type, who saw and attempted to see nothing 
except that Bavaria had always been threatened by the house of 
Habsburg, had been supported by Prussia for purely selfish 
reasons, and could look for useful support against these two 
only from France, who had selfish reasons of her own for wishing 
to counterbalance the power both of Austria and Prussia m 
Germany As late as 1813, when Napoleon’s power was visibly 
breaking down, and Montgelas knew the internal weakness of 
his empire well from visits to Pans, he still continued to 
maintain that France was necessary to Bavaria The decision 
of the king to turn against Napoleon in 1814 was taken under 
the influence of his son and of Marshal Wrede rather than of 
Montgelas, though the minister would not have been influenced 
by any feeling of sentimentality to adhere to an ally who had 
( eased to be useful In internal affairs Montgelas earned out a 
policy of secularization and of administrative centralization 
often by brutal means, winch showed that he had never whollv 
renounced his opinions of the time of the Enlightenment move- 
ment His enemies persuaded the king to dismiss him in 1817, 
and he spent the remainder of his life in retirement till his 
death in 1838 He had married the countess von Arco in 1803, 
and had eight children, in i8og he was made a count 

See Denktvurdigketten de<: havr ^taatsministers Maxtmthan Graf 
von Montgelas^ a German version of the French original ul by 
Ludwig Graf v Montgelas (Stuttgart, 1887) Bnefe des Stadt^ 
ministers Urafen Montgelas, cd by Julie von Zerzog (Pcgcnsburg, 
1853) Dumoidin Lckart, unter dem Minisierittm Montgelas 

(Aiunich, 189^) 

MONT GENIIVRE, a very cas> and remarkable pass (6083 ft ) 
between France and Italy, whu h is now considered by high 
authorities to ha\e Ixcn crossed by ITxnnibal as it certainly 
was by Julius (.aesar, Charles VllI , xnd in the war of 1859 
An ex( client carnage-road mounts in 7 m from Brian9on, 
at the very head of the Durance valley, to the pass On the 
l^rench side of the divide is the village of Bourg Mont Gen^vre, 
and on the Italian side that of ClavK^res, both inhabited all 
the yeai round, is the pass runs east and west, and is thus 
sheltered from the north wind A descent of 5 m leads down to 
Cdsanne in the Dona Riparia valley, which is followed for 
S m more toOul\(i7 m from Brian9on), on the Mont ( tnis 
railway 

MONTGOMERIE, ALEXANDER (c 1550-r 1610), Scottish 
poet, was the second son of Hugh Montgoment of Ilessilhead, 
Ayrshire, tWid was born about the middle of the 16th century ^ ^ 
He spent some part of his youth in ArgvlEhirc and afterwards 
lived for a time at ( ompston Castle , m Galloway He was in 
the service of the regent Morton, thereafter, on the regent’s 
demission of office in 1578, in that of the king, James VI In 
1583 the giant by the ( rown of a pension of 500 marks was 
tonfirmed, and three yexrs later he set out on a tour through 
France, Flanders and other countries He appears to have 
got into trouble, to have been imprisoned abroad, and to have 
lost favour at the Scottish coui t, and (for a time) his pension 
We have no ucurd of his closing years 

Montgomeiie’s chief poem is the Cherry and the Slae, first 
punted in 1597 (two impressions) It was fiequently reprinted 
m the 17th and 18th centuries, and appeared twice in Latin 
gaiise 111 ifiy, in Dempster’s Ccrasum et sylve^tre prunum, opus 
pocmattcuw It is included in the collected edition of 
Montgomerie’s Poems, by David Irving (1821), and by James 
( ranstoun, for the Sc ottish Text Society ( 1887) The text in the 
latter is a composite of 930 lines from the second impression of 
1597 {us) and 666 lines from the version in Allan Ramsay’s 
(qv) Ever Green (1724), but a better text, from a MS in the 
Laing collection in the university of Edinburgh, has been 
prepared (1907) for the Scottish Text Society by Mr George 
Stevenson The poem, written in the complicated alliterative 
fourtcen-lined stanza, is a confused allegory — the confusion 

^ Alexander’s brother, Robert Montgomerie (d 1O09), was made 
bishop or archbishop, of Glasgow, in 1581, an appointment which 
was strongly objected to by the General Assembly The long 
struggle which ensued was only terminated by Montgomerie's 
resignation of the see in 1 587 
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being due to the fact that sections of the poem were written 
at different times —on Youth’s choice between a richly laden 
cherry-tree on a high crag and a sloe bush ” at his feet His 
other poems are 7 he Fly ting betwixt Montgomery and Polwart 
(1629, ist ed , 1621), which reproduces the literiry habit 
of the Ply ting of Dunbar and ktnnedie , a senes of 70 
sonnets, a large number of miscellaneous poems, amatorx 
and devotional, and The Mtndes Melodic, Containing certayne 
Psalmes of the Ktnglie Prophete Dayvtd, applved to a new pleasant 
(Edinburgh, 160s) The formal value of Montgomerie’s verst 
was fittingly acknowledged by James VI in his early critical 
essay Arn Schort 1 realise conteimng some teuhs and cautelis to be 
observit and eschewit in Scottis Poesie, where the author makes 
three quotations from Montgomerie’s poems, then in circulation 
in manus ript Montgomerie had written a sonnet to his majesty 
whu h is prefixed to the Essayed of a Pnntise 

Montgomerie stands apart from the courtier-poels Ayton, 
Stirling, and othcis, who write in the literary English of the 
South He carries on the Middle Scots tradition, and was 
not without influence in the vernacular revival, in Allan Ramsav 
and his successors (G G S ) 

MONTGOMERY, GABRIEL, SEIGNEUR DE LORGES, 
Comte m (c 15 >0-1574), hremh soldier, became a lieutenant 
in the king of France’s Scottish guards, of which his father 
was captain, and engaged m police opciations against the 
Protestants Having inadvertentlv caused the deith of King 
Henry 11 in a tournament (June ^o, 15S9) he was disgraced 
and retired to his estates in Normandv He studied theological 
questions and espoused the cause of the Reformers In 1562 
he allied himself with the prince of Condc, took Bourges, and 
defended Rouen from September to October 1562 against the 
royal army In the third War of Religion he occupied 
Bearn and Bigcxre (1S69) Escaping fiom the massacre of 
St Baitholomcw, he went to England and returned with a fleet 
for the relief of La Rochelle (1 £573), but soon had to withdraw 
to Cornwall Returning to Normxndv in 1574, he defended 
Domfront, which was being besieged by M xrshal de Matignon, 
but was forced to capitulate on the 25th of Mav He was 
sentenced to death by the p'xilcmenl, and beheaded in Pans 
on the 26th of June 1574 

See L Mirlct, Le ( omlc de Montgomerv (Pans, 1890) 

MONTGOMERY, JAMES (1771 18^4), Butish poet and 
journalist, son of a Moravian minister, was born on the 4th of 
November 1771, at Irvine m Ayishiie, Scotland Part of his 
boyhood was spent in IrcUnd but he received his education 
m Yorkshire, at the Moravian school of Fulneck near T ceds 
He edited the Sheffield Iri^ for more than thirtv vears When 
he began his c ueer the position of a journalist who held 
pronounced views on reform wd^ a difficult one, and he twice 
suffered imprisonment (in 1795 end 1796) Ills B andirer of 
Sivitzerland (i8o6), describing the French occupation, attractcci 
considerable attention The author was described by Lcxrd 
Byron m a footnote to English Bards and Scotch Reviewers, 
as a man of consult tabic genius, whose II anderer of Suitzer- 
land was worth a thousand Lyrical Ballads ’ The book had 
been mercilessly ridiculed by Jeffrey in the Edinburgh Revtetv 
(1807) hut in spite of this Montgomery lehicved a wide popu- 
larity vvith his later volumes of verse The West Indies (i8jo), 
I he World Before the blood (1812), Grtenland (1819), Songs of 
Zion (1822), The Pelican Island (1826) On account of the 
religious character of his poetry, he is sometimes confounded 
with Robert Montgomerv, verv much to the injustice of his 
reputation His verses were dictated b> the inspiring force 
of humanitarian sentiment, and he was especially eloquent 
in his denunciation of the slave trade The influence of 
Campbell is apparent in his earlier poems, but in the Pelican 
Island, his last and best work as a poet, he evidently took Shelley 
as his model His reputation now rests chiefly on his hymns, 
about a hundred of which are still in c urrent use His Lectures 
on Poetry and General Literature (1833) show considerable 
breadth of sympathy and power of expression A pension of 
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£150 was bestowed on him by Sir Robert Peel in 1835 He died 
at Sheffield on the 30th of April 1854 

His poems were collected and edited by himself in 1841 The 
voluminous MemotrSy published in seven volumes (1856-1858) by 
John Holland and James hverett, contain valuable information on 
English provmcial politics 

MONTGOMERY, RICHARD (1736-1775), American soldier, 
was born in Co Dublin, Ireland, m 1736 Educated at 
St Andrews and at Trinity College, Dublin, he entered the 
British army m 1756, bet oming captain six years later He saw 
war service at Louisbourg in 1757 and in the Lake Champlain 
expedition of 1759, and as adjutant of his regiment (the 17th 
foot) he shared in the final threefold advance upon Montreal 
I ater he was present at Martinique and Havana Ini772he left 
the army, settled in New York, and married a daughter of 
Robert R Livingston Three years later he was a delegate 
to the first provinciil congress of New York, and betamc 
bngadier-gcneral in the Continental army He w is sent with 
Schuyler on the ( anadian expedition, and, on Schuyler’s falling 
ill, the command devolved upon him Ilampercd by the in- 
clemency of the season and the gross indiscipline of the troops, 
he went forward, gaining a few minor sun esses and capturing 
the colours of the 7th (Royal) Fusiliers, and met Benedict 
Arnold’s contingent at Point aux Trembles They pushed on 
to Quebec barely 800 strong, but an assault was made on the 
31st of December 1775, and almost at the first discharge 
Montgomery was killed The body of the Amcruan general 
was honourably interred by the Quebec garrison Congress 
caused a memorial to be erected in St Paul’s Church, New York, 
and in 1818 his remains were conveyed thither from Quebec 

MONTGOMERY, ROBERT (1807-1855), English poet, natural 
son of Robert Gomcry, was born at Bath in 1807 lie was 
educated at a private school in Bath, and founded an unsuc- 
cessful weekly paper in that city In 1828 he published The 0 mm- 
presence of the Deityy which hit popular religious sentiment so 
exactly thpt it ran through eight editions in as many months 
In 1830 followed The Puffiad (a satire), and Satan An exhaustive 
review m Blackwood by John Wilson, followed in the thiriy-lirst 
number by a burltsque of Satan ^ and two articles in the first 
volume of Fraser, ridiculed Montgomery’s pretensions and the 
excesses of his admirers But his name was immortalized b} 
Macaulay’s famous onslaught in the Ednib irgh Review for April 
1830 As a poet, he deserved every word of Macaulay’s severe 
censure, though the brutality of the attack cannot be defended 
This exposure did not, however, diminish the s ile of his poems, 
The Omnipresence of the Deity reached its 28th edition in 1858, 
In 1830 Montgomery entered Lincoln College, Oxford, graduating 
BA. in 1833 and MA in 1838 faking holy orders m 1835 
he obtained a curacy at Whittington, Shropshire, which he 
exchanged m 1836 for the charge of the church of St Jude, 
Glasgow In 1843 he removed to the parish of St Pancras, 
London, when he was mmister of Percy Chapel He died at 
Brighton m 1855 wrote The Messiah (1832), Woman, 

the Angel of Life (1833), Oxford (1831), and many devotional 
and theological works 

MONTGOMERY, a city of Alabama, USA, the capital of 
the state and the county-seat of Montgomery county, situated 
(about 162 ft abo\e the sea) S E of the centre of the state, 
cm the left bank of the \Iabama River, which is here navigable 
Pop (1900), 30,346, of whom 17,229 were of negro descent and 
666 were foreign born, (1910, census), 38,136 Montgomery 
IS served by the Louisville & Nashville, the Mobile & Ohio, 
the Atlantic Coast line, the Seaboard Air line, the Central of 
Oe orgia, and the Western of Alabama railways, and by freight 
fife-mers plying between Montgomery and Mobile Among 
principal buildings are the state capitoI, near which is a 
confederate soldiers* monument (erected by the women of 
Alabama), the county court-house, the Federal building, the 
Carnegie library, the masonic temple and the First National Bank 
and Bell buildings The public institutions include the city 
infirmary and St Margaret’s hospital, the latter under the direc- 
tion of the Sisters of Chanty The city has about 100 acres 


of parks, Oak Park being the most important Situated m 
the ‘‘ Cotton Belt ” of Alabama, Montgomery handles 160,000 
to 200,000 bales per annum Truck-gardening is an important 
mdustiy The Alabama state fair is held here annually 
Among the manufactures are fertilizers, machine-shop products, 
cotton goods, lumber products, cigars, harness, beer, stone- 
ware, and bricks Ihe value of the factory products in 1905 
was li|>3, 87 7,653 (an increase of 31 7 % over that m 1900) The 
leading newspapers are the Montgomery Advertiser (morning) 
and the Montgomery Journal (evening) 

The site of Montgomery was once occupied by an Indian 
village known as Ecunchally The first permanent white 
settlement was made in 1814 by Arthur Moore In 1817 Samuel 
Dexter of Massachusetts laid out a town and named it New 
Philadelphia In 1819 it was united with East Alabama Town, 
an adjoining settlement on the river, under the present name 
(m honour of General Richard Montgomery), and a third settle- 
ment, Alabama Town, later became a part of Montgomery 
Montgomery was first incorporated in 1837 The place soon 
became the commercial emporium of the Alabama Cotton 
Belt ” In 1847 it became the capital of the state instead of 
Tuscaloosa On the 7th of January 1861, the State Convention 
through which Alabama seceded from the Union met m the 
capitol, at the same place delegates from six states met, on the 
4th of February, and organized the Confederate States of 
America Montgomery was the capital of the new government 
(heme the popular nime “ Cradle of the Confederacy ”) until 
May i«86i, when that honour wis transferred to Richmond, 
Virginia It was the seat of ( onfcdcrate military factories, and 
on the i2th of April 1863 it was captured by hedcral troops 
Montgomery received a new < ity charter in 1905 

MONTGOMERY, a town and district of British India, in the 
Lahore division of the Punjab The town has a station on the 
North-Western railway about half-way between Uihore and 
Multan Pop (1901), 6602 It was founded in 1864 on the 
opening of the railw ly, and called after Sir Robert Montgomery, 
then lieutenant-governor It is situated m a desolate upland, 
and though not unhealthy is singularly comfortless 

Ihe District of Montgomfry lies m the Bin Doab, or 
tract between the Sutlej and the Ravi, extending also across 
the latter river Area, 4771 sq m In the former tract a 
fringe of cultivated lowland skirts the bank of either river, but 
the whole interior upland consists of a desert plateau partially 
overgrown with brushwood and coarse grass, and in places with 
impenetrable jungle On the farther side of the Ravi, again, 
the countrv at once assumes the same desert aspect The 
population 111 1901 was 463,586, showing an apparent decrease 
of o 4 % in the decade due to emigration to the Chenab Colony 
The principal crops arc wheat, pulse, cotton and fodder 
Camels are bred for export The leading manufactures are of 
c otton and silk, and lacquered woodwork, and there are factories 
for gmning and pressing cotton The district is traversed by 
the mam line of the North-Western railway, from Lahore to 
Multan, and is irrigated by the Upper Sutlej inundation canal 
system, and also from the Ravi 

From time immemorial the Rc( hna Doab has formed the home 
of a wild race of pastoral Jats, who have constantly maintained 
a sturdy independence against the suc( essive rulers of northern 
India The sites of Kot Kamalia and Harappa contain large 
mounds of antique bricks and other rums, while many other 
remains of ancient cities or villages he scattered along the 
river bank, or dot the now barren stretc hes of the central waste 
The pastoral tribes of this barren expanse do not appear to 
have paid more than a nominal allegiance to the Moslem rulers, 
and even m later days, when Ranjit Singh extended the Sikh 
supremac y as far as Multan, the population for the most part 
remained m a chroiiic state of rebellion British influence was 
first exercised in the district in 1847, when an officer was deputed 
to effect a summary settlement of the land revenue Direct 
British rule was effected on the annexation of the Punjab in 1849, 
There was a general rising of the wild clans during the Mutiny 
of 1857, several actions being fought before order was restored 
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llONTQOMERY(Tf(? F/iW7£>vw),amunicipa! and parliamentary 
borough, market town, and the county town of Montgomery- 
shire, Wales, situated on a wooded hill near the east Imnk of 
the Severn, 7 m S of Welshpool (Cambrian railway) Pop 
(1901), 10^4 The principal feature of the town is the ruined 
castle Not far off are the traces of an extensive British fort, 
and, about a mile east, the line of Offa’s Dyke, forming the 
Shropshire boundary The borough was incorporated by 
Henry III , when the castle was enlarged, and was the scene of 
frequent contests between that king and Llewelyn the Great 
In the 14th century the castle was held by the Mortimers, 
from whom it passed to the Yorkists The Crown gave it, in the 
15th century, to the Herberts of Cherbury, one of whom, m 1644, 
surrendered it to the Parliamentarians, who dismantled it 
MONTGOMERYSHIRE (Welsh Sioydd 7re^ Faldwyn, Bald- 
wyn’s town shire), a county of Wales, hounded N by Denbigh, 
NE and E by Shropshire, S bv Radnor and Cardigin, W 
and N W by Merioneth Its length from S E to N W is j 
about 30 m , N E to S W it me inures about 35 m 1 he surface 
IS broken, though the highest hills are only round the county 
borders — to the north Berwyn (stietdiing into Denbighshire), 
to the south-west Plinlimmon {qv), cast, the Breidden hills, 
south, the Kerry hills The piincipal rivers and streams are 
the Severn, flowing cast and north, the Wye, farther south, 
the Dyfi, Vyrnwy (h>rnw\), flywedog, lanat and Rhiw 
Except the Wyc ind Dyfi, the princip il streams ire tributaries 
of the Severn Lake Vyrnwy, formed in 1888, is the chief 
water-supply of I iverj^ool The Montgomeryshire canal, some 
24 m long, IS connected with the Shropshire Union and 
Ellesmere canals Ihe county was formerly a recognized source I 
of oak timber for the naw j 

Geologically, the countv is occuj'Rd ilmost exclusively bv 
Ordovician and Silurian rocks I he latter, mainly Wenlock beds 
bordc^red by a fringe of Llandovery rocks, he in the form of a com- 
plex synclme down the centre of the county from a few miles north 
of Lake Vyrnwy Ihiough Llangadfui, Llanfylhn, Ilanfair, Welsh 

S X)1, Montgomery and Newto vn 1 he boundary is very irregular 
etwcaii Newtown and Kerry hill Ludlow beds come in and on the 
edge of the forest of Chui the Old Red Sandstone just crosses the 
boundary mto this county North and outh of the Silurian tract 
Uic Ordovicnai rocks occupy the remaining area, they contun 
bands of andtsitc ind felsitc m the Be rwyn hills, also east of Criggion 
and south-west of Corndon In the last named hill there is a large 
laccx>htic mass of dolentc and a similar rock occurs at Lnggion 
At Machynlleth slate is worked m the Ordovician, and numerous 
metalliferous nuncs exist m the neighbourhood of Newtown from 
which lead, silver and /me are obtaincfl Glacial deposits are 
prev dent over much of the county 

The climate is mild, and the soil generally fertile espcciillv 
in the Severn Valiev though towards Merionethshire there 
are heath and moss Small holdings (under about 50 acres) 
tend to dimmish Ihe hardy, small, mountain pony is still 
to be found here Hunters and ( art-horses are bred Sheep- 
brecding is practised, and Shropshire downs are superseding 
the little duns Of the relatively few green crops potatoes are 
the most important, oats are the principal grain Permanent 
pasture covers a large area Hill pasture is also extensive 
Woollen cloth and flannel manufacture haae revived ton- 
siderably 

'The Cambnan railway, entering Montgomeryshire in the 
north-east, by Llanymynech, crosses it to the south-west with 
bran< hes to I lanfyllm, Westbury and Van 1 here is also a 
branch from Caersws to Glandyfi (Glandovey) junction, with 
the coastwise brandi of the same company 
The area of the ancient and administrative counties is 510,111 
acres, or 797 sq m , with a population of 54,901: in 1901 Many 
of the people know no English, and Welsh is everywhere the 
favourite speech The county returns one member to parliament, 
and includes the Montgomery district of parliamentary boroughs 
Llanfylhn (pop 1632), Llanidloes (2770), Montgomery (1034), 
Machynlleth, Newtown and Welshpool (6121) The first three 
and last of these are municipal boroughs The urban districts 
are Newtown and Ltanllwchaiarn (6500), and Machynlleth 
(2038) The county is m the North Wales and Chester circuit, 
assizes being held alternately at Newtown and Welshpook 


Welshpool borough has a separate commission of the peace, 
but no separate court of quarter sessions Ihc ancient countv 
(m Bangor, Hereford, and St Asaph dioceses) has 59 ecclesiastical 
parishes or districts, with parts of 1 1 others 
History and Antiquities — Ihe Welsh name of Baldwyn s 
town shire is take n from a Norman who did homage to William 
the Conqueror for this division of Wales 'Ihe English name 
IS from Roger de Montgomery, earl of Shrewsbury {temp William 
Rufus) At the coming of the Romans this ( ounty was part 
of the Ordoviccs’ territory {Britannia secunda), and there afe 
remains of Roman enc impments and fortifications at C aersws, 
Mathrafal, and near Montgomery The roads connecting these 
stations ran often b( traced Vestiges of a Roman camp are 
visible near Welshpool Machynlleth was perhaps the Roman 
Mariana Remains of old British c-amps are to be seen at 
Dohrddvn, on Breidden hill and at Caereimon there are 
many c urns iivl barrows C rossing the county was the Via 
Devana, joined bv other roads hrom the Roman evacuation 
under hlivius llononus (d ad 423) little is known of 
Montgomery until Wkalcs was subdivided into three districts at 
the deith of Rhodn Fawr, wlien Montgomery was included in 
Fowy s{Po7vys Givenwynwyn, Upper P()W)/s) Powys Castle was 
founded in 1108 About the end of the iith century, probably, 
was built Bildwyn’s Castle, taken later by the Welsh and 
retaken by Roger de Montgomnv In 1345 Roger Mortimer 
held It At ( arno, ti m from Newtown and 17 from Machynll- 
eth, a battle dec isive of North Wales sovereignty was fought in 
946, and in to8i the rightful heir, (iioiffjdd ab Cynan, together 
with Rhys ah Tudnr, prince of South Wales, here killecl in battle 
Trahaern ab Caridcx, the usurper, and most of his men At 
Mac hv nlleth is seen Owen Glcndowci ’s senate house ( 1402) where 
he was crowned prince of Wales 
MONTH (a common Teutonic word, cf Ger Mond, Du 
maandy Dan maamd, Av , and cognate with Lat tnensis, Gr 
fi^Vy Ac, in other br inches of the Indo-Gcrmanic family, 
ill ultim itdy fiom the root seen in the word for the moon in 
nearly all those languages), originalh the period between two 
returns of the new moon, generally i ailed a lunar and sometimes 
a synodic or illuminative month The anomalistic month is the 
mean time taken by the moon in passing from one perigee to 
the next, the sidireal month is the mean time m which the moon 
makes a circuit among the stars, tropical month is the mean 
time in which the moon traverses 360® of longitude, the nodical 
or draconic month is the mean time taken by the moon in passing 
from one rising node to the next, the solar month is one-twelfth 
of a tropical year The lengths of the various months are 
synodic = 29 530«5c) days, anomalistic = 27 55460, sidereal - 
27 32166, tropical = 27 32156, nodical — 27 21222, solar » 
30 43685 (For the calendar months see C^iendar ) 

I In law a month may mean c it her a lunar month, that is, a 
■ period of twenty-eight days, or a calend ir month At common 
I liw, “month’’ genenlly meins i lunar month, although in 
' mercantile matters it h\s been generally understocxl to mean 
1 calencLr month, but there is no general exception giving it 
that meaning m commen lal dex uments It c m only liave 
that meaning where according to the ordman rules of construc- 
tion a secondary meaning can be admitted {Bruner \ Moore y 
1904, I Ch 305) In hills of exchange or promissory notes 
month means a calendar month (Bills of Exchange Act 1882, 
s 14 [4]) Where a servant is engaged subject to a month’s 
notice or payment of a month s wages month is interpreted 
as a calendar month v Pottery i I" & F 644) In acts 

of parliament passed before the year 1850 month, unless other- 
wise specially interpreted, me^ns lunar month, but in all acts 
passed sine e that date, month, unless words be added showing 
I that lunar month was intended, means calendar month (Inter- 
pretation Act 1889, s 3) In the rules of the supreme court 
and in the county-court rules month means a calendar month 
In mercantile contracts in computmg the pencxl of a month 
the day fronj which the time is to begin to run is excluded, 
but m sentences of imprisonment the day on which the sentence 
begins is included, so that the numerically corresponding 
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day in the month in which the sentence expires would be 
excluded 

MONTHOLON, CHARLES TRISTAN, Marquis de (1782- 
1853), was born at Pans He was trained for a military career, 
and in his tenth year shared in the expedition of Admiral Truguet 
to the coast of Sardinia Entering the army in 1798, he rose 
with rapidity and avowed himself, when chef d'e^cadron in Pans 
at the time of the coup d'etat of Brumaire (November 1799), 
entirely devoted to Bonaparte He served with credit in the 
ensuing campaigns, and distmguishcd himself at the battle 
of Aspern-Essling (May 1809) where he was wounded At the 
end of that campaign on the Danube he received the title of 
count and remained m close attendance on Napoleon, who 
confided to him several important duties, among others, a 
mission to the Archduke Perdinand at Wurzburg At the time 
of the first abdication of Napoleon at Fontainebleau (April ii, 
1814), Montholon was one of the few generals who advocated 
one more attempt to rally the French troops for the overthrow 
of the allies After the second abdication (June 22, 1815) 
he with his wife accompanied the emperor to Rochefort, where 
Napoleon and his friends finally adopted the proposal, which 
emanated from Count Las Cases (gv), that he should throw 
himself on the generosity of the British nition and surrender 
to H M S “ Bellcrophon Montholon afterwards, at Plymouth, 
asserted that the conduct of Captain Maitland of the 
Bellerophon ’* had been altogether honourable, and that the re- 
sponsibility for the failure must rest largely with Las Cases M on- 
tholon and his wife accompanied the ex-emperor to St Helena 
To Montholon chiefly, Napoleon dictated the notes on his career 
which form so interesting, though far from trustworthy, a 
commentary on the events of the first part of his life Mon- 
tholon IS known to have despised and flouted Las Cases, though 
in later writings he affected to laud his services to Napoleon 
With Gourgaud, who was no less vain and sensitive than himself, 
there was a standing feud, which would have led to a duel but 
for the expriss prohibition of Napoleon Las Cases left the 
island m November 1816, and Gourgaud in January 1818, but 
Montholon, despite the departure of his wife, stayed on at 
Longwood to the end of the tmperors life (May 1821) In 
a letter written to his wife he admitted that Napoleon died 
of can( er, though he afterwards encouraged the belief that death 
was due to a liver complaint aggravated by the climate and 
by the restrictions to which Napoleon was subjected After 
that event Montholon and Bertrand became reconciled to Sir 
lIiuLon Lowe (gv), but this did not prevent him, on his return 
to France, from vilifying that much abused man Colonel 
Basil Jackson found him very fr ink as to the politique de I ong- 
wood which aimed at representing Napoleon as a martyr, and 
Sii Hudson Lowe as his persecutor Montholon admitted that 
an angel from heaven as governor would not have pleased 
them ” Montholon had to spend many years m Belgium, 
and in 1840 acted as chief of staff '' in the absurd “ expedition ’ 
conducted by Louis Napoleon from London to Boulogne Ik 
was condemned to imprisonment at Ham, but was released iii 
1847, letircd to England and published the Recits de 

la capttvile de Napoleon d Sie Helene In 1849 he became one 
of the deputies for the Legislative Assembly under the Second 
hrench Republic He died on the 21st of August 1853 

Sec Hecuetl de pihis authenhques sur le captif de Ste HdUne 
smvt de lettres de MM le Gdmral Montholon^ S-c (Pans, 

1821) Mimotres pour scrvtr 4 I'htbtoire dt France sous NapoUon 
(lcI Gourgaud and Montholon, Pans, 1823 Eng cd , London, 
ibij new ed , Pans, 1905) R^ats de la capUvtU de Vempereuv 
N a poll on d ^te HiUne (2 vols , Pans, 1847) Also the Marquise 
de Montl^loji*s Souvenirs de HHine, jSis-j 6 (Pans, 1901) Of 
own writings the only one or note is De I Armt^e 
fiS^'4) For the convers itions of Montholon with Basil 
1828, see Lieut -Colonel Basil Jackson, Notes and 
’.nces of a Staff Officer (London, 1903) ( | Hl K ) 

/ttONTH’S MIND, in medieval and later England a service 
and feast held one month after the death of anyone m his or her 
memory Bede speaks of the day as commetnor attorns dies 
These “ Minding days ’’ were of great antiquity, and were sur- 
vivals of the Norse tntnne or ceremonial drinking to the dead 


“ Minnymg Days,’* says Blount, from the Saxon Lemynde, 
days which our ancestors c ailed their Monthes mind, their Year’s 
mind and the like, being the days whereon their souls (after their 
deaths) were had in special remembrance, and some office or 
obsequies said for them, as Orbits, Dirges ” The phrase is still 
used in Lancashire Elaborate instructions for the conduct of 
the commemorative service were often left m wills Thus, one 
Thomas Windsor (who died m 1479) orders that “on my monethS 
minde there be a hundred children within the age of sixteen years, 
to say for my soul,” and candles were to be burned before the 
rood m the parish church and twenty priests were to be paid by 
his executors to sing Placebo, Ihrige, &c In the correspundenre 
c;f Thomas, Lord Cromwell, one in 1536 is mentioned at which 
a hundred priests toc:)k part in the Mass Commemorative 
sermons were usually preached, the earliest printed example 
being one delivered by John Fisher, bishop of Rochester, on 
Margaret, countess of Richmond and Derby, in i *509 

MONTILLA, a town of southern Spain, in the province of 
Cordova, 32 m S of the city of Cordova, by the Cordova- 
Bobadilla railway Pop (1900), 13,603 I he oil of the district 
IS abundant and good, and it is the peculiar flavour of the pale 
dry light wine of Montilla that giv cs its name to the sherry known 
as Amontillado Montilla was the birthplace of “ The Great 
Captain,” Gonzalo or Gonsalvo of Cordova (1453-1515), ^nd 
contains the ruined castle of his father, Pedro Pernanclez de 
Cordova 

MONTLOSIER, FRANgOlS DOMINIQUE DE REYNAUD, 

CoMTF DE (1755-1838), French publicist, was bornatClermont- 
Peirand(Puy-de-D6me) on the 16th of Apiil 1755, the youngest 
of a large family belonging to the poorer nobility He was 
returned m 1791 to the Constituent Assembly, where he sat on 
the Royalist side, and he emigrated on its dissolutum in bep- 
tember 1791 He was received into the emigrant aimv at Cob- 
le ntz ajter some protest against the Libeial leanings he had shown 
in the Assembly After the cannonade of Valmy, he withdraw 
to Hamburg, and thence to T ondon where he avoided English 
society, moving exclusively among the French exiles In his 
Courner de Londres, published m London, he advocated modera- 
tion and the abandonment by the exiles of any idea of revenge 
He was recalled to Pans m 1801, with permission to publish his 
paper in London The Courner was soon suppressed, neverthe- 
less, its editor being compi nsated bv a c omfortable smec urc m 
the ministry of foreign afrairs Next > ear he sold his pen to the 
government to edit the violent anti-Fngbsh Bulletin de Pans 
At Napoleons request he undertook account of the ancient 
monaiehy of I'rance, which should serve as a justification for 
the empire After four years’ labour Montlosier submitted 
his work to a specially appointed committee, by which it was 
rejected because of the sticss laid on the feudal limitations 
of the royal authority The work De la Monarchie franfatse 
ou recherches sui les ancienn s tmtituiions franfatses 
et siir les causes gui ont amene la revolution appeared m 
1814 m three volumes, a fourth and supplementary volume 
111 the next year contain mg a preface hostile to Napoleoiv 
His views were no more acceptable to J ouis XVIIT than they 
had been to the emperor, and he devoted himself to agriculture 
until he was roused by the clerical and reactionary policy of 
Charles X His anti-clencal Memoire a consulter sur un systeme 
rHigteux, politique (1826) rapidly passed through eight 
editions He had no part in the revolution of 1830, but 
supported Louis Philippe’s government and entered the 
House of Peers m 1832 He died on the 9th of December 
1838 at Blois Ecclesiastical burial was denied him because he 
had refused to abjuic his anti-clerical writings 

Among his works should be mentioned M^motre^ sur la revolution 
francaise, le consulat, Vempire, la restoratioHy et les pnncipaux 
Mnements qui Vont ^unne (2 vols , 1829) 

MONTLUC (or Monluc), BLAISE DE LASSARAN-MASSEN- 
c 5 mE, Seigneur de {c 1502-1577), marshal of France, was 
born about 1502, at the family seat near Condom in the modern 
department of Gers He was the eldest son, and his familv 
was a good one, but, like most gentlemen of Gascony, he had to 
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trust to his sword He served first as a private archer and 
man-at-arms in Italy, with Bayard for iiib captain, fought all 
through the wars of Francis I , and was knighted on the field of 
Cerisolcs (1544), to which victory he had brilliantly contributed 
as adviser to the young duke of Fnghien Having apparently 
enjoyed no patronage, he was by this time a man of middle age 
Thencef orw ard, however, his merits were recognized His chief 
feat was the famous defence of Siena (1555), which he has told so 
admirably When the religious wars liroke out in Franc e, Montluc , 
a staunch royalist, held Guyenne for the king Henry III 
made him in 1574 marshal of Franc e, an honour which he 
had earned by nearly half a century of service and by numerous 
wounds He died at Estillac near Agen in 1577 Montluc's 
eminenee above other soldiers of his da> is due to his Commen- 
taires de Messtre Blaise de Montluc (Boideaux, 1592), in uhich 
he described his fifty years of service (1521-1574) This book, 
the “ soldierS Bible ” (or “ breviary,” accoiding to others), as 
Henry IV called it, is one of the most admirable of the many 
admirable books of memoirs produeed by the unlearned gentry 
of France at that time It is said to have been dictated, whic h 
may possibly account in some degree for the singular vivacit} j 
and picturesc|uencss of the stvh 

The Commentant^ arc lo be lound cc^nveniently in the colltclion I 
of Michaud and Poujoulal, but the smndard edition is that of the 1 
Sdti It de I htstoire de hrance^ ed by M de i^uble (s vols ,1805 I 
1872) See Kiiblow, Mih^ansche Hiogi aphitn, Bd I (Zurich, 1858) j 

MONTLUgON, a town of central Fiance, capiUl of an ‘^mon- I 
dissement, and the most important industrial centre in Ihe ' 
department of Allier Pop (1906), 31,88^ It is situated on the , 
Chei, 50 m S \\ of Moulins by the Orleans railway The l 
upper town, on an eminence on the 1 ight bank, consists of steep, j 
narrow, winding streets, and preserves several buildings of the | 
15th and i6th centuries, the lower town, traversed by the (her, 
IS the seat of the industries, which embrace the manufacture of 
gl iss, chemicals, minors, sewing-machines, andiron and steel 
pinduclion Ihe Commcntiy coal-mines and Nens, a town 
with thermal springs, are a few miles distant to the south-east 
Of the churches, Notre-Dame is of the 15th century, St Pierre 
partly of the 12th ind St Paul modern Ihe town lull, with a 
111 jr try, occupies the site of an old Ursuline convent, and two 
other convents are used as college and hospital Overlooking 
the town is the castle rebuilt b> I ouis II , duke of Bouibon, 
and tiken by Henry IV during the religious vvirs, it serves as 
a barracks MontliK^on is the seat of a sub-prefeet and has 
tribunals of first instance and of commerce, a board of tiaclc 
arbitration, a chambei of commerce and a lycec Ihc town, 
which formed part of the duchy of Bourbon, was taken by the 
English in 1171, and by Philip Augustus in it8i, the English 
wcie be Ten under its walls m the 14th century 

MONTMORENCY, the name of one of the oldest and most 
distinguished families in hrmce, derived from Montmorency, 
now in the department of Seine-et-Oise, in the immediate 
neighbourhood of Fnghicn and St Denis, and about 9 m 
NNW of Pans The family, since its first appearance in 
history in the person of Bouchard I , sire de Montmorency 
m the loth century, has furnished six constables and twelve 
marshals of France, several admirals and cardinals, numerous 
grpncl officers of the Crown and grand masters of various knightly 
orders, and was declared by Henry IV to be, after that of the 
Bouibons, the first house m Europe Matthieu T , sire de 
Montmorency, received in it ^58 the post of constable, and died in 
r t6o His first wife was Aline, the natural daughter of Heniv I 
of FngKnd his second, Adelaide or Alice of Savoy, widow of 
Louis VI and mother of Louis VII , and according to Duchesne 
he shared the regency of France with Suger, during the absence 
of the latter king on the second crusade Matthieu IT had an 
important share in the victory of Bouvines (1214), and was made 
constable m 1218 During the reign of Louis VIII he distin- 
guished himself chiefly in the south of France (Niort, La Rochelle, 
Bordeaux) On the accession of Louis IX he was one of the 
chief supports of the queen-regent Blanche of Castile and was 
successful in reducing all the vassals to obedience He died in 


1230 His younger son, Guv, in right of his mother, became 
head of the house of Montmorency-Laval Annf de Mont- 
morency (q V ), so named, it is said, after his godmother Anne 
of Brittanv, was the first to attain the ducal title (1551) His 
eldest son, Francois dc Montmorency (1530-1579), was married 
to Diana, natural daughter of Henry II , another son, Henri I 
de Montmorency (1534-1614), who bteame due de Montmorency 
on his brother’s death in 1579, had been governor of Lmguedoc 
since 1563 As a leader of the party called the Pohitques he 
took a prominent part in the French wars of religion In i^c)^ 
he was made constable, but Heniv IV showed some anxiety 
to keep him away from I^anguedoe, which he ruled like a sove- 
reign prince Henry II (1595-1632), son of duke Henry 1 , 
sue cecded to the title in 1614, having previously been made grand 
admiral He also was governor of Languedoc In 1625 
defeated the French Protestant fleet under Soubise, and seized 
the islands of Re and Ol^ron, but the jealousy of Richelieu 
deprived him of the means of following up these advantages 
In 1628 1629 he was allowed to command against the duke of 
Rohan in I anguedoc , in 1630 he defeated the Piedmontese, and 
captured Prince Dona, at Avigliana, and took Saluzzo In 
the same year he was created marshal In 1632 he joined the 
party of Gaston, duke of Orleans, and placed himself at the head 
of the rebel armv, which was defeated by Marshal Sehomberg at 
Castelnaudary (Sept i, 1632), severely wounded, he fell into 
the enemy’s hinds, and, abindoncd by Gaston, was executed 
as a traitor at "^oulouse on the 30th of Octobci Ihe title 
passed to his sister Ch\rt ottl-Marcueri ii, princess of 
( onde 

P>om the barons of Fosseux, a branch of the Montmorency 
family establishc'd in Brabant in the 15th century, sprang the 
seigneurs de Boutteville, among whom was the duellist hran^ois 
de Montmorency-Boutteville, who was beheaded in 1627 His 
son, Fran9ois Henri, marshal of France, became duke of Piney- 
Luxemburg bv his marriage with Madeleine Charlotte Bonne 
Thtr^se dc ( lermont, d iughter of Marguerite ( harlotte de 
T uxembiirg, duchesse dc Pincy Chailes Fiangois Fnfd^rie, 
the son of the marshal, was created duke of Beaufort in 1688 
and duke of Montmorency m 1689 ^7^7 (Ac title of dukt 

of Beaufort-Montmorency passed by marriage to another branch 
of the Montmorency -Fosseux Ihis branch becoming extinct 
m 1862, the title was taken by the due dc Valcngay, who be- 
longed to the fallevrand-P^ngord famih anei married one of the 
two heiresses of this l)ranch (1864) Ihere were many other 
I branches of the Montmorency family, among others that of the 
seigneurs of Laval {qv), a cadet branch of which received the 
title of duke of 1 avil md settLd on the estate of Magnac u 
1738 It IS to this branch that Mathieu, due de Montmorency 
(1767-1826), diplomatist and writer, and tutn of Charles X s 
grandson, Henri duke of Bordeaux, belonged 

MONTMORENCY, ANNE, Due or (1493-1567), constable of 
France, was born it Chintilly, ind was brought up with the 
future King Francis I, whom he followed into Italy in 1515, 
distinguishing himself especially at Marignano In 1516 he 
became governor of Novara in 1520 he was present at the 
I Field of Cloth of Gold, and afterwards had charge of important 
I negotiations in England Successful in the defence of Me2l6re^ 

I (1521), and as commander of the Swiss troops in the Italian 
campaign of the same vear, he was made marshal of France in 
1522, accompanied Francis into Italy in 1524 ind was taken 
prisoner at Pavia in 1523 Released soon afterw ards, he was one 
of the negotiators of the Treaty of Madrid, ind m 1530 rccon- 
duc ted the king’s sons into France On the renewal of the war bv 
Charles V ’s invasion of France in 1536 Montmorency compelled 
the emperor to raise the siege of Marseilles, he afterwards 
accompanied the king of France into Picardy, and on the ter- 
mination of the Netherlands campaign marched to the relief of 
Turin In 1538, on the ratification of the ten years’ truce, he 
was rewarded with the office of constable, but in 1541 he fell 
into disgrace, and did not return to public life until the accession 
of Henry II m 1547 In 1548 he repressed the insurrections in 
the south-west, particularly at Bordeaux, with great seventy, 
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and m 1 549-50 conducted the war m the Boulonnais, negotiating 
the treaty for the surrender of Boulogne on the 24th of 
March 1550 In 1551 his barony was erected into a duchy 
Soon afterwards his armies found employment in the north-east 
m connexion with the seizure of Metz, Toul and Verdun by the 
French king His attempt to relieve St Quentin resulted in his 
defeat and captivity (Aug 10, iS57)^ and hi did not regain his 
liberty until the peace of ( atcau-Cambresis in 1 559 Supplanted 
in the interval by the Guises, he was treated with coldness by 
the new king, Francis II , and compelled to give up his master- 
ship of the royal household— his son, however, being appointed 
marshal by way of indemnity On the accession of Charles IX 
m 1560 he resumed his offices and dignities, and, uniting with 
his former enemies, the Guises, pla>ed an important part m 
the Huguenot war of 1562 Though the arms of his party were 
victorious at Dreux, he himself fell into the hands of the enemy, 
and was not liberated until the Treaty of Amboise (March 19, 
1563) In 1567 he again triumphed at St Denis, but received 
the deathblow of which he died at Fans, on the 15th of 
March, 1567 

See F Docrue, Anne de Montmorency (P^ns 1885), and Inne, due 
de Montmorency (Pans, 1889) 

Montmorency, mathieu jean felicite de mont- 

MORENCY-LAVAL, Due DE (1766-1826), French politician, 
was bom in Pans on the loth of July 1766 He served with his 
father, the vicomtc de Laval, in America, and returned to France 
imbued with democratic opinions Mathieu de Montmorency 
was governor of Compi^gne when he was returned as deputy to 
the states-gem ral in 1789, where he joined the Ihird Estate 
and sat on the left of the Assembly He moved the abolition 
of armonal lieanngs on the 19th of June 1790 The dissolution 
of the Constituent Assembly m September 1791 set him free to 
join Luckner’s army on the frontier early in the next year 
\fter the revolution of the 10th of August he abandoned his 
revolutionary principles, and he took no part in politics under 
the empire At the Restorauon he was promoted marcchal de 
camp, and accompanied Louis XVIII to Ghent during the 
Hundred D iys At the second restoration he w as made a peer 
of Fiance, and two years later received the title of viscount 
He adopted strong reactionary and ultramontane views, and 
became minister of foreign affiirb under Vill^le in 1821 He 
recommended armed intervention in Spam at the Congress of 
Verona m October 1822, but he u signed in Det ember, being 
compensated by the title of duke and the cross of the Legion of 
Honour m the next year He was elected to the Frenc h Academy 
m i 82<^, though he appears to have had small qu difications for 
the honour, and m the next year became tutor to the six-year-old 
Henri, duke of Bordeaux (afterwards known as the comte de 
Chambord) He died two months after receiving this last 
appointment, on the 24th of March 1826 

See V^tiUard, Notice sur la vit de M le due Mathieu de Mont- 
morency (I^ Mans, 1826), and, for his ennous relations with Mmc 
de Sta6l, P Gautier, Mathteu de MonUnorency et Mme de Stael, 
d*aprds les lettres tnedttes de M de Montmorency a Mme Necker de 
Saussure (1908) 

MONTMORENCY, a town of northern France m the department 
of Seme-et-Oise, 2^ m from the right bank of the Seine ajid 11m 
N of Pans by rail Pop (1906), 5723 In the middle ages it 
was the seat of the family of Montmorency There is a church 
built for the most part in the i6th century by Anne de Mont- 
morency The town is a well-known resort of Parisians To 
the north-east hes the fine forest of Montmoreniy Bleaching 
and dyemg and the manufacture of lune plaster, bricks and tiles 
are camo^on About a mile south-west lies Enghien-)es-Bains 
(pw waters of which are used in cases of catarrh and 

riMniMULLON, a town of western France, capital of an 
in the department of Vienne, on the Gartempe, 
of Poitiers by rail Pop (1906), 3924 The 
ecclesiaalKral seminary occupies a building of the 12th century, 
formerly an Augustiman convent The convent chureft is 
Romanesque m style and there is a cunous two storeyed chapel 


of octagonal form, of the same period The church of Notre- 
Dame is a combination of Romanesque and Gothic, dating from 
the 1 2 th and 13th centuries 

MONTMORIN DE SAINT HEREM, ARMAND MARC, Comte 
DE (1745*-! 792), Prench statesman, belonged to a cadet branch 
of a noble family of Auvergne He was gentleman-in-waiting 
to Louis XVI when dauphin, and was subsequently appointed 
ambassador at Madrid Prom Madrid he was suddenly 
summoned to the governorship of Brittany, and in 1787 was 
appointed by the king to succeed Vergennes in the ministry 
of foreign affairs Montmonn was a devoted admirer of Necker, 
whose influence at the court he was mainly instrumental in 
maintaining He retired when Necker was dismissed on the 
i2ih of Julv 1789, but cm Necker ’s recall after the taking of the 
Bastille again resumed his office, which he continued to hold 
till October 1791 Mirabeau (qv) had approached him so early 
as December 1788, with a plan for the policy to be pursued by 
the court towards the new states-general, but Montmonn, 
offended by Mirabeau^s attacks on Necker and by his Histoire 
secrete de la cour de Bt rlin, refused to see him With the progress 
of the Revolution, however, this attitude was changed The 
comte de la Man k was exerting himself to bring Mirabeau into 
touch with the court (see Mirabeau), and for this purpose it 
was important to secure the assistance of Montmonn I he 
comenicncc of an understanding between the two men was 
obvious, and they were sexm on the closest terms While 
Montmonn continued minister in name, Mirabeau became so 
in fact Montmonn did not daie to come to a decision without 
consulting his masterful friend, but on the other hand neither 
Mirabeau nor I a Marck were under any illusions as to the broken 
cffiirac ter of the reed on whic h they had perfoice to lean Mira- 
beau complained bitterly that Montmonn was “ slack ” {flasque) 
and a poltroon ’’ (gavache) On the other hand, La Marck 
thought that Montmonn’s feebleness was occasicnilly useful 
in restraining Mirabeau’s impetuositv The death of Mirabeau 
in April 1791 was a severe blow to Montmonn, the difficulty of 
whose position was enormously im leased after the flight of 
the royal family to Varennes, to which he was not privy He was 
foued to resign office, but still continued to advise Louis, and 
was one of the inner circle of the king’s friends, called by the 
revolutionists ‘‘the Austrian Committee” In June 1792 his 
papers were sc'ized at the foreign office, without anything in- 
CTiminating being discovered, in July he was denounced, and 
after the loth of August was proscribed He took refuge in the 
house of a washerwoman, but was discovered, haled before the 
Legislative Assembly, and imprisoned in the Abba> e, where he 
perished in the September massacres His relative, Louis Victor 
Henri, marquis de Montmonn de Saint H^rem, head of the 
(Ider brrni h, also perished in the massacre 

Sec A Bardonx, Fault tte de Montmonn y comtes^ie de Beaumont 
Ftudes sur la fin du xvitv ^ticle (Pans, 1884), for a defence of Mont- 
morin’s policy F Masson, Le D^partement dcs affaires Hrangercs 
pendant la rivolultoHy jyS^-rSo4y <A\ 11 (Pans, 1877) A de Bacourt, 
Correspondance entre Mirabeau et le comte de La Marcky rySg-iygi 
(S vols Pans, 1851), contains many letters of Montmonn “ Corre- 
spondence of the Comte dc Alousticr with the Comte de Montmonn, ' 
in the Amcr Hist Rev , vol viii (1902-1903) 

MONTORO^ a town of southern Spain, in the province of 
Cordova, 27 m E by N of the city of Cordova, on the Madrid- 
Cordova railway Pop (i9cx>), 14,581 Montoro was the Epora 
of the Romans, and became an important Moorish fortress m the 
middle ages, but it has been largely modernized It stands on a 
rocky peninsula on the south bank of the CiuadaJqurvir, here 
crossed by a fine bridge of four arches dating from the i6th 
centurv Oil is largely manufactured, and there is c onsiderable 
trade in timber, agricultural produce and livestock 

MONTPELIER, a city, the capital of Vermont, USA, and 
the county-seat of Washington county, on the Winooski River, 
40 m (by rail) F S E of Burlington Pop (1900), 6266, of whom 
952 were foreign-born Montpelier is served by the Central 
Vermont and the Montpelier & Wells River railways Barre 
granite is mined extensively in the vicinity, and the city manu- 
factures marble and granite products, flour, lumber, saddlery. 
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hardware and wood-working machinery The principal building 
IS the state -house, crowned by a statue of Agriculture by 
Larkin G Mead Ihe state-house was first occupied m 1836 
It was almost completely destroyed by fire m 1857, and was 
subsequently rebuilt and enlarged Other prominent features 
of the city are the United States government building, the 
county court-house, the Montpelier seminary and the Wood 
art gallery, a collection (onsisting principally of paintings by 
Thomas Waterman Wood (1823-1903), a native of Montpelier 
The township of Montpelier, named from the city m France, was 
granted to a company of scxty propiietors in 1780 The first 
permanent settlement was made in 1787, and the township was 
organized m 1791 under a charter of 1781, replaced by another 
in 1804 In 1805 it was seleited as the capital of the state, 
and in 1808 the legislature met here for the first time At 
first the township was a part of Orange county, but in x8io 
Washington county was created, and in t8ii Montpelier became 
the seat of government of the new county In 1849 East 
Montpelier was set apart as a separate township, and in 1894 
the township of Montpelier was chartered as a city 

MONTPELLIER, a town of south(rn France, capital of the 
department of H^rault, about 7 m from the Mediterranean, and 
31 m S W of Nimes on the Paris-Lyon railway between that 
town and Cette Pop (1906), 65,983 Montpellier, the seat of a 
university and the principal place of lower Languedoc, is situated 
in a fruitful plain less than a mile from the right bank of the 
small river Lez Composed for the most part of narrow winding 
streets, the town has at the same time several spac lous thorough- 
fares and some fine squares and promenades, notablv the muc h- 
frequented Place de la Comcdic, the Esplanade and the Peyrou 
The last terminates in a terrace commanding a magnificent 
view of the roasts of the Mediterranean, and of the Pvrenees 
and Alps On the terrace is situated the reservoir of the town, 
the water being brought from a distance of about 8 m by an 
aqueduct In the centre of the square is an equestrian statue 
of Louis XIV , while opposite the entrance is the Porte de 
Peyrou, a triumphal arc h erected at the end of the 17 th c entury to 
commemorate the achievements of Louis XfV The Boulevard 
Henn IV to the north leads past the botanical garden, foundui 
m 1593 and thus the oldest in France, the medical college, and 
the cathedral, to the east the Rue Nationale leads to the palic e 
of justice, the prefecture, and the citadel The cathedial 
{14th century), which until 1536 was the church of a Benedictine 
monastery, suffered severely during the religious wars, and 
about the middle of the 19th century the choir and one of the 
four towers at the angles of the nave were rebuilt in the style 
of the 13th century Ihe monastery, after being converted 
into the bishop’s pal ice, has since 179^ been occupied by the 
famous medical school A gallery devoted to the portriits of 
professors since 1239 contains one of Rabelais Close to the 
medical sc bool is the Tour des Pins, the c hief relic of the medieval 
fortifications The museum (Muscc Fabrc) contains ric h collec- 
tions of Italian, hlemish, Dutch and modern hrench paintings 
and of French sculptures Its nucleus ^yas the collection given 
to It by the painter F X P F ibre (1766-1837), born at Mont- 
pellier The principal public buildings are the palac e of justice — 
a modern structure, the theatre and the prefecture, also modern 
Montpellier possesses old houses of the 15th and i6th centuries 
1 he Lc 7 is can ilized so as to connect Montpellier with the canal 
du Midland with the sea at Pal was The town has a consider- 
able trade in wine, brandy, fruit and silk The principal indus- 
trial establishment is a manufactory for candles and soap 
There are also tanneries, distilleries and manufactories of cotton 
and woollen goods, chemicals, casks, hosiery and chocolate 
The town is the centre of an academte (educational division) 
and has long been renowned as a seat of learning Montpellier 
university comprises faculties of medicine, law, science and 
letters, and a higher school of pharmacy Montpellier is also 
the seat of a bishop and a prefect, of courts of appeal and 
assizes, tribunals of first instance and of commerce, a chamber of 
commerce, a board of trade arbitration, and headquarters of 
the XVI army corps 
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Montpellier first rose into importance after the destruction of 
Maguelonnc by Charles Martel m 737 In the loth century it 
consisted of two portions, Montpellier and Montpelli6rct, held 
from the bishops of Maguelonne by the family of Gudhem 
The Guilhems were succeeded, through marriage, by the house 
of Aragon, a member of which in 1349 sold his rights to Philip 
of Valois, Montpelli^ret having already in 1292 been ceded to the 
Crown by the bishops In 1141 Montpellier acquired a (barter 
afterwards materially extended, and the same century saw the 
rise of Its school of medicine Several of the ablest teachers^f 
that school were members of an important Jewish colony estab- 
lished m the town It had a school of 1 iw m 1 160, and a univer- 
sity was founded by Pope Nicholas IV towards the dose of the 
13th century Louis IX grintcd to Montpellier the right of 
free trade with the whole of the kingdom, a privilege which 
greatly increased its prosperity Ihc importance of the town 
was enhanced when the bishopric of Maguelonne was transferred 
thither m 1536 During the wars of religion the town was a 
stronghold of tht Protestants, who captured it in 1567 It 
strenuously supported the duke of Rohan in his revolts and in 
1622 only succumbed to Louis XIII after a siege of eight 
months In 1628 the duke was defeated there and the walls 
of the town were razed, the royal citadel, built m 1624, being, 
however, spared Louis XllI made Montpellier the seat of 
one of the gencrahtes of Languedoc, and the states of that 
province met there during the 17th and i8th centuries 

See A C German, Ilt^to-ire du commerce de Monipellter antineure- 
ment a Vouvertuve du port d^ Cette (2 vols Montj)eIIier, 1861), and 
Htstmre de la commune de Monipellter (3 vols Montpellier, 1851) 
Aigrefeuille, Htslotre de la vtlle de Montpellier (4 vols , Montpdluj^, 
1875-1882) 

MONTPENSIER, COUNTS AND DUKES OF Ihe French 
lordship of Montpensier (department of Pii} -de-D6me), which 
became a (ountship in the 14th (entury, was sold m 1384 by 
Bern ird and Robert de Ventadour to John duke of Berry, whose 
daughter Mane brought the coiintship to her husband, John I , 
duke of Bourbon, in 1400 The countship was subsequently held 
by Louis do Bourbon, younger son of Duke John, and by his 
descendants up to Charles de Bourbon-Montpensicr, the famous 
constable, who became duke of Bourbon by his marriage with 
his cousin, Suzanne de Bourbon, in 1505 Confiscated by King 
brands I, the counlship was restoied m 1538 to Louise de 
Bourbon, sister of the constable, and widow of the prince de 
La Roche -sur- Yon, and to her son Louis (1513-1582), and was 
erected mto a duchy in the peerage of b ranee (duche-patrte) 
1539 Mane, daughter and heiress of Henn de Bourbon, 
duke of Montpensier, brought the duchy to her husband Gaston, 
duke of Orleans, brother of Louis XIII whom she married in 
1626, ind their daughter and heiress (see below), known as 
“ La Grande Mademoiselle,” was duchtss of Montpensier The 
title subsequently remained m the Orleans family, and was 
borne in particular by Antoine Philippe (1773-1807), son of 
Philippe “ Fgalit6,” and Antoine Mane Philippe Louis (1824- 
1890), son of King Louis Philippe and father-in-law of King 
Alphonso XI I of Spain 

MONTPENSIER, ANNE MARIE LOUISE IVORLEANS, 

Duchlsse df (1627-1693), brench memoir-writer, was born at 
the Louvre on the 29th of May 1627 Her father was Gaston of 
Orleans, Monsieur,” the brother of Louis XIII Her mother 
was Mane de Bourbon, heiress of the Montpensier family 
Being thus of the blood-royal of France on both sides, and heiress 
to immense propci ty, she appeared to be very early destined to a 
splendid marriage It was perhaps the greatest misfortune of 
her life that ” la grande mademoiselle ” was encouraged to look 
forward to the throne of b ranee as the result of a marriage with 
Louis XIV , who was, however, eleven years her junior Ill- 
luck, or her owm wilful ness, frustrated numerous plans for marry- 
ing her to persons of exalted station, including even Charles II 
of England, then prince of Wales She was just of age when the 
Fronde broke out, and, attributing as she did her disappointments 
to Mazann, she sympathized with it not a little In the new or 
second Fronde she not only took nominal command of one of the 
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armies on the princes’ side, but she literally and in her own person 
took Orleans by escalade However, she had to retreat to Paris, 
where she practically commanded the Bastille and the adjoinmg 
part of the walls On the 2nd of July 1652, the day of the battle 
of the Faubourg Saint \ntoine, between the hrondeurs under 
Cond6 and the royal troops under lurenne, Mademoiselle saved 
Cond6 and his beaten troops by giving orders for the gates under 
her control to be opened and for the cannon of the Bastille to 
fire on the royalists In the heat of the emeute which followed 
she installed herself in the hotel de ville, and played the part 
of mediatrix between the opposed parties Her political impor- 
tance lasted exactly six months, and did her little good, for it 
created a lifelong prejudice against her in the mind of her 
cousin, Louis XIV She was for some years in disgrace, and 
residecl on her estates It was not till 1657 that she reappeared 
at court, but, though projc cts for marrying her were one e more 
set on foot, she was now past her first youth She was m arly 
forty, and had already ( orresponded seriously with Mme 
dc Motteville on the project of establishing a ladies’ society 
“ sans manage et sans amour,” when a young Gascon gentleman 
named Puyguilhem, afterwards celebrated as M de Lauzun {q v ), 
attracted her attention It was some years before the affair 
came to a crisis, but at last, in 1670, Mademoiselle solemnly 
demanded the king’s permissun to marry Lau^^un Louis, who 
liked Lau/im, and who had been educated by Mazarm in the 
idea that Mademoiselle ought not to be allowed to cany her vast 
estates and roy il blood to anyone who was himself of the blood- 
royal, or even to any foreign prinie, gave his consent, but it 
was not immediately acted on, as the other members of the 
royal family prevailed with I ouis to rescind his permissum 
Not long afterwards Lauzun, for another cause, was imprisoned 
in Pignerol, and it was years before Mademoiselle was able to 
buy his release from the king by settling no small portion of her 
estates on Louis’s bastards Ihe elderly lovers (for m 1681, 
when I auzun was released, he was nearly fifty, and Mademoiselle 
was fifty-four) were then secretly married, if indeed they had not 
gone through the ceremony ten years previously But Lauzun 
tyrannized over his wife, and it is said that on one occasion he 
addressed her thus, “ Louise d’Orl^ans, tirc-rnoi mes bottes,” 
and that she at once and finally separated from him She lived 
for some years afterwards, gave herself to religious duties, 
and finished her Memoires^ which extend to within seven vears 
of her death (April 9, 1693), and which she had begun when she 
was m disgrace thirty years earlier These Memotres (Amster- 
dam, 1729) are of very considerable merit and interest, though, 
or perhaps because, thev are extremely egotistical ind often 
extremely desultory I hey are to be found in the great 
collection of Michaud and Poujoulat, and have been frequently 
edited apart Her Eight Beatitudes has been edited by L 
Rodocanachi sls Un Ouvrage de piete inconnu ( igo8) 

See the senes of studies on La Grande Mademoiselle, by ' ArvMe 
Banne ' (1902, 1905) (G Sa ) 

MONTREAL, a city of the Dominion of Canada, its leading 
seat of commerce and principal port of entry, as well as the centre 
of manv of its important industries It is situated on the south- 
east of the island of Montreal, at the confluence of the Ottawa 
and St Lawrence rivers, in the countv of Hochelaga and provmce 
of Quebec The observatory in the grounds of McGill Univer- 
sity, in the city, has been determined to be in 45® 30' 17'’ N lat , 
and 73® 34’ 40 05" W long The city holds a fine position at 
the head of ocean navigation, nearly a thousand miles inland, 
and at the foot of the great system of rivers, lakes and canals 
upon which the commerce of the interior is carried to the Atlantic 
seaboard The ship channel below Montreal permits the passage 
of oiean vessds drawing 30 ft at low water The deepening 
of the channel, largely due to the initiative of Montreal 
merchants, was begun in 1844 by the government of Canada 
The ^/ork was transferred to the Harbour Commissioners of 
Montreal in 1850 Ihe depth of the channel was then ii ft 
Fifteen years later it had gradually been increased to 20 ft , 
and in 1888, when the work was taken over by the Dominion 
government, the depth was 27 ft 6 in The Lachine canal, 


with the chain of artificial waterways that succeeded it, opened 
the way for the shipping of the Great Lakes The first sod in 
the digging of the Lachine Canal was turned in July 1821 bv 
John Richardson of Montreal The same public -spinted mei- 
chant presided m April of the following year at the preliminar\ 
meeting which led to the formation of the committee of track 
Itself the forerunner of Montreal’s indispensable board of trade 
Even before the close of the French regime in Canada efforts 
had been made to cut a canal across the island of Montreal, and 
M de Catalogne succeeded m building a waterway practu d k 
for the canoes of the fur-traders The more ambitious canal 
commenced in 1821 was completed four years later, at a cost 
of lj>44o,ooo Before its completion, however, the inereasmg 
di aught of inland shipping made it practically useless, and in 
1843 work was begun on an enlargement Since then the ( anal 
has been repeatedly deepened, to keep pace with the recjuire- 
ments of lake shipping, until to-day a 14-ft channel is available 
In the meantime the rival method of rail transportation vas 
taking shape, and in 1836 the first Canadian railway was op( ned, 
betwci n Laprairie, opposite Montreal and St Johns, in the eastern 
townships In 1848 a second railway, from Longueuil to St 
Hyacinthe, was opened, both these projects owing their exis- 
tence to the enterprise of Montreal citizens Ihc broad St 
Lawrence , however, still lay between the city and the outside 
world In 1854 work was commem ed upon the famous Victoria 
tubular bridge, de^^ignc d by Robert Stephenson and A M Ross 
Ihe bridge was opened by King Edward VII , then prince of 
WalcSj in i860 In 1898 it was n placed by the Victoria Jubilee 
Bridge built on the piers of the old iiridgc At the foot of Lake 
St Louis, some distance above the Victoria Jubilee Bridge, the 
Can idian Pacific r iilway crossc s the n\ t r on a graceful cantilever 
budge wnth Ivno central spans each 408 ft long Montre il is on 
the Canadian Pacific, Grand Irunk, Intercolonial, Canadi in 
Northern, New York Central, Rutland, Central Vermont and 
Delaware & Hudson lailways During the season of navigation 
several lines of well-appointed steamers maint iin i ommunication 
with Li\ erpool, London, Glasgow, Bristol and other British tind 
European ports, as well as the principal ports on the river and 
gulf of St Lawrence and the Great Lakes A system of cleetnc 
railways covers every section of the city and affords easy 
communication with the suburbs and neignbouring towns 
Built originally along the water-front, Montreal has in the 
course of years swept back over a senes of terraces- former levels 
of the river or of a more ancient sc a — to the foot of Mount Royal 
Held there, it has been forced around the mountain on either 
side Mount Royal, from which the city derives its name and 
so much of its natural beauty, is a mass of trap-rock thrown up 
through the surrounding limestone strata to a height of 7*53 ft 
above the level of the sea Under the direction of Frederick 
law Olmsted, it was converted into a magnificent park Be- 
tween mountain and river the Lachine canal winds through 
the plain In the middle of the river lies the beautifully wooded 
St Helen’s Island, rising to a height of 150 ft above the water, 
and itself commanding an excellent view of the city The island, 
named after Helen P>oulle, wife of Champlain, belonged at one 
time to the barons of I ongueuil The British government pur- 
chased it for military purposes, and it still contains a battery 
of guns and barracks, the latter tenantless, since the island has 
been loaned to the city for use as a public park 
The city is substantially built, grey limestone, quarried from 
the mountain, predominating in the public and many of the 
private edifices On the south of the Place d’Armes, a small 
enclosure covering the site of an ancient bnrying-ground, stands 
the parish church of Notre Dame, whose Gothic outlines form one 
of the striking features of the city Designed by James O’Don- 
nell, the chun h was built in 1824 to take the place of an earlier 
stnidure dating backJ:o 1672 The existing church is 255 ft 
long and 134 ft wide, and accommodates 10,000 worshippers 
Its twin towers (227 ft ) contain ten bells, one of which, known 
as “ Le Gros Bourdon,” weighs 24,780 lb, the largest in America 
Two others weigh respectively 6041 and 3633 Ih Beside the 
church stands the histone seminary of St Sulpice, one of the 
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few remaining relics of the days of French rule# Tins ancient 
building IS now used for the offices of the Order of Sulpicians, 
founded by the Abb6 Olier in the early half of the 17th century 
This zealous enthusiast had sent out Paul de Chomedy, sicur de 
Maisonneuve, m 1641 to establish the missionary enterprise 
which afterwards dtveloped into the city of Montreal, and six 
years later the Abb^ de Quelus, with three devoted companions, 
landed at Ville-Mane de Montreal and laid the foundations of 
the future powerful Order of Sulpinans The seigneury of 
Montreal, acquired by Oher m 1640, is still held b\ the Sulpi- 
Clans, and as they have retained large blocks of land in the heart 
of the city as well as elsewhere on the island, these ‘ Gentlemen 
of the Semmary,” as they were locally called, rank among the 
wealthiest societies m America Ihe head offices of the Bank 
of Montreal face Notre Dame churc h, on the north of the Plac c 
d^Armes, and several other of the leading banking institutions 
of the city have their quarters m the immediate neighbourhood 
In the Place d^Arme:^ itself stands a striking figure in bronze 
erected to the memory of the founder of Montreal, Maisonncuve 
At the base are a senes of bas-reliefs setting forth historical 
incidents connected with the early history of the town The 
monument is the work of a Canadian sculptor, Louis Philippe 
Hubert, CMG The Roman Catholic cathedral of St James 
stands upon Dominion Square It is an almost exact reproduc- 
tion, rediK ed to one-half the scale, of St Peter^s at Rome The 
building, projected by the late Archbishop Bourget to replace 
the old church on St Denis street destroyed in the great fiie 
of 1852, was begun in 1868 On the west of the square stand 
the Windsor Street station of the Qnadian Pacific rulway, 
St George’s (Angluan) chun h, whi( h Dossessc> a fine chime of 
bells, and the Windsor Hotel A statue of Sir J ohn Macdonald 
occupies the centre of the square Close to the historic Bon- 
secours M irket «:tands the ( hiirch of Notre Dame de Bonsccoiirs, 
founded by Sister Marguerite Bourgeois m 1673 as a sanctuary 
for a miraculous statue of the Virgin The original church was 
burned in T754, and the present building, erected m 1771, an 
example of Norman architecture transplanted to the New World, 
narrowly escaped destruction to make room for a railway 
station Curiously enough, it rem uned for a number of English 
Protestants to sec urc the preservation of this relic of the French 
period Jacques Cartier Square, adjoining Bonsecours Market, 
IS notable for its column and statue of Nelson, erected in 1808 
As the Roman Catholic cathedral owes its existence to the 
energy and enthusiasm of Archbishop Bourget, so Christ Church 
cathedral must always be associated with the name of the first 
resident Anglican bishop of Montreal, Dr Fulford The church 
is a fine example of the Earl> Fnglish style of architecture 
Beside it stands a memorial of Bishop Fulford, modelled after 
the famous Martyr’s Memorial at Oxford 
The mixture of races and creeds, which is so striking aeharae- 
teristic of Montreal life, has not only endowed the c ity with many 
beautiful churches, but also with varieties of philanthropic insti- 
tutions Each of the several national societies — St George s, 
St Andiew’s, St Patrick’s, and that of the hrench-Canadian 
patron saint, St Jean Baptiste, to mention no others — looks after 
the welfare of its own adherents Of the sc veral hospitals, the 
most venerable is the Hotel Dieu, founded in 1644 by Mme de 
Bouillon, a French lady of high rank The original building, 
in the earl> days of V ille Mane, stood without the fort, and was 
fortified to withstand the attacks of the Iroquois Ihe site is 
now covered by a block of warehouses on St Paul Street The 
present buildings, completed in i86t, contain both a hospital 
and nunntr> The Order of the Grey Nuns, founded by a 
Canidian lady, Mme d’Youville, in 1737, cares for hundreds 
of foundlings and aged and infirm people m the great hospital 
in Guy Street The Montreal General hospital was founded in 
1819 by public subscription, and the Royal Victoru hospital 
IS a monument to the generosity of Lord Strathcona and Lord 
Mount-Stephen Besides these should be mentioned the 
Notre Dame, the Western and the Children’s Memorial hospitals 
Separate hospitals for contagious diseases are maintained both 
by the Roman Catholics and Protestants 


Montreal provides for the education of its young people through 
two distmct systems of public schools, one for Roman Catholics, 
the other for Protestants, each governed by a board of commis- 
sioners The schools are maintained by an annual tax based 
upon the assessment, two-lifths of i % being levied upon the 
Protestant section of the community for the support of the 
Protestant schools, and one-quarter of i % upon the Catholics 
foi their schools Unlike the neighbouring provinces of Ontario, 
Quebec makes no provision for a state university But James 
McGill (1744-1813) left property, valued at the time of his dq^ath 
at ^^30,000, for the foundation of a university, one college of 
which was to bear his name A royal charter conferring uni- 
versity powers was obtained m 1821 During early years slow 
progress was made, but with the appointment of Sir William 
Dawson as principal, in 1855, institution entered on a careei 
of piosperity it now embraces five faculties arts, applied 
science, law, medicine, agriculture, and comprises the follow mg 
McGill College, Montreal, the original foundation, the Royal 
Victoria College for Women, Montreal, built and endowed by 
l^ird Strathcona, four affiliated theological colleges in Montreal, 
the Macdonald College, erected and endowed by Sir William 
C Macdonald, at Ste Anne de Hellevue, 20 m from the citv, 
the McGill University College of British Columbia, Van- 
couver, B C , and three afiilntcd colleges Stanstead Wesleyan 
College, Stanstead, P Q , Victoi la College, Victoria B C , Alberta 
College, Edmonton Ihe fine ly-cquipped Macdonald scientific 
laboratories, with the Redpath Museum and University Library 
(114,000 vols in 1907), ffirm part of a noble group of buildings 
on the campus m Montrcil Disastrous fires m April 1907 
wiped out two buildings ind dcstioyed the splendid medical 
museum, but the pi ms for rebuilding provided for further 
c \tt nsion and impi ovemcnl Previous to the fires the property 
oi the university in buildings in Montreal, including equipment 
and endowment, w is valued at |6, 000, 000 

The French university of Laval, the chief seat of which is in the 
city of Quebec, also maintains a branch at Montreal, established 
in 1877 It embraces the faculties of irts, law, medicine and 
theology, the latter conducted through the Seminary of St 
Sulpu e The c ollegc library has been enriched by a rare collec- 
tion of Canxdian books ancl manuscripts, bequeathed by Judge 
Louis I'ran^ois Georges Baby (1834-1906), of Montreal Ihe 
medical school, which now occupies a portion of the university 
building, ffirmeily held its sessions in the historic Chateau de 
Rarnesay, built by the (hevalier dc Ramesay, governor of 
Montrexl, in 1704, and occupied after the conquest by the British 
governors of Can ida, until the stoning of Lord Elgin and the 
burning of the Parliament Buildings in 1849 brought about the 
removal of the seat of government from Montreal The Chateau 
dc Ramesay is now the fitting home of a public collection of 
historic relics Of other educational institutions in the city the 
most important is St Mary’s College, founded in 1848 by the 
Jesuits, and removed to the present building in 1855 Ihc 
archives boast a notable collection of early Canadian manu- 
scripts, upon which Francis Parkman drew in preparmg hiS 
histones of New France 

Montreal’s position as the chief doorway of the outgoing and 
incoming trade of the Dominion is largely due to the foresight of 
her great merchants With the gradual opening up of means 
of communu ation by land and water, and the development of 
her facilities for handling the exports and imports of the c ountry, 
the city has increased rapidly in importance, until to-day one- 
third of the imports of the Dominion come through Montreal, 
and nearly 30 % of the exports In shipments of gram Montreal 
has outstripped all her rivals on the continent except New 
York and New Orleans, and the building of the Georgian Bay 
canal will, by materially shortening the distance between the 
western grainfields tand European markets, give her a ver> 
considerable advanl age over both these ports In dairy prodiu e 
she is already the chief export t entre of the continent Montreal is 
also the financial centre of Canada, and in it are to be found the 
head offices of more than 25 important banks, of the leading insur- 
ance companies, and of the two greatest railways of thecountry^ 
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Montreal is governed by a mayoi^ and 36 aldermen, elected 
every two yearb. The city returns 5 members to the Dominion 
House of Commons and 6 to the Provmcial Legislature of 
Quebec. 

The population of Montreal, accordmg to the census of 1901, 
was 266,826 With the suburbs, it was estimated m 1907 at 
over 405,000, about three-fifths French 

The history of the town is steeped m romance From that first 
remarkable scene, so graphically described by Francis Parkman, 
when, on the i8th of May 1642, Maisonneuve and his little band 
of religious enthusiasts landed upon the spot where the Montreal 
Custom House now stands, and planted, m the words of the 
samtiy Dumont, a grain of mustard seed destined to overshadow 
the land, the history of the town was to be intimately associated 
with missionary enterprise and such missionary heroism as the 
world has rarely seen Montreal began as a religious colony, 
but Its very situation, on the outer conhnes of civilization and at 
the door of the Iroquois country, forced it to become a military 
settlement, a fortified town with a military garrison Similarly 
Its position, even then an ideal one from a commercial point of 
view, made it the dominating centre of the fur-trade For a 
hundred years after its foundation these three influences held 
sway, more or less mutually antagonistic, the streets of Montreal 
presentmg an animated picture of sombre priests and jovial 
soldiers, savage hunters in then native finery and more 
than half-savage fur traders Within another hundred years, 
although both priests and soldicis were still to be seen on 
her streets, they had become but atoms in a larger and more 
varied population Ihe fur trader of New hrance, merged after 
the conquest in the fur trader of the North West Company — 
which had its origin m Montreal — remained for a time the one 
picturesque survival of earlier and more romantic days F inaliy, 
he too disappeared in the multiform and strenuous life of the 
modern city 
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and The Old Ri^ime tn Canada (Bobton, new cd , 1902) , Newton Bos- 
Hochelaga deptcia (Montreal, 1846, rtpr loronto, 1901), A 
Sandham, Montreal Past and Present (Montreal, 1870) W D 
I ighthall, Montreal after Two Hundred and bifty Years (Montreal, 
1892^, N M Hinshclwood, Montreal and Vicinity (Montreal, 1904), 
b ll Dawson, Handbook for the City of Montreal (Montruil, 
1888) A Lcblond de Bnimath, Histone populatre de Montreal 
(Montreal, 1890), H Beaiigrand, Le \ieux Montreal (Montreal, 
1884) Dollier de Casson, Hx^toire du Montreal, 16^0-1672 (Mont- 
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MONTRESOR, CLAUDE DEBOURDEILLE, Comte d£(c 1606^ 
1663), French intriguer and memoir- writer, was the grand- 
nephew of Pierre de Brantome He was the second favourite 
of Gaston, duke of Orleans, the weak brother of Louis XI II , 
succeeding Antoine de Laage, due de Puylaurens, in this position 
iTi 1635 He planned the assassination of Cardinal Richelieu at 
the camp of Amiens m 1636, a plan which faded through the 
cowardice of Orleans Montr6sor was obliged to spend the next 
SIX years on his estate, but m 1642 he entered into the plot of 
Cinq Mars against Richelieu On its failure he escaped to 
England, but his estates were confiscated Returning after 
Richelieu’s death, he entered into the intrigues of the period 
just preceding the hronde, and was imprisoned m the Bastille, 
then m Vincennes, having risked his safety by coming back from 
exile in Holland to aici the duchess of Chevreuse Mazarin 
attempted to win him over in vain, but in 1653 he made his 
submission to the victorious minister, and from that time on 
played no part in public life He had three children by Mile de 
Guile, with whom he had a lasting liaison 

ids Mlmoires have preserved his name from the oblivion other- 
wise awaiting such mtnguers tliey are written with naive frankness 
and are extremely interesting They are printed by A Petitot 
and Monmcr(ju6 m C ollectton des mdmoires relatifs ct Vhistoire 
de Prance (Pans, 1876) 

MONTREUIL9 GERBERT DB (fl 13th century), French 
irouvere, author of the Roman de la violette He dedicated his ! 
poem(r 1221) to the (Dountess Mane of Ponthien, wife of Simon, 
count of Danunortm and a mece of Philip Augustus The count 


Gerard de Nevers of the story stakes his domains on the fidelity 
of his wife Euriant Lisiard by calumniating Euriant wins the 
wager, but m the end the traitc^ is esqiosed, and; after many 
adventures, Euriant is remstated Another version of the story 
is given m the Roman du comte de PoiUers and in the tale m the 
Decameron (11 9) on which Shakespeare founded Cymbeltne 
Ljn-ics are inserted in the narrative of the Roman de la violette, 
as they had been in the Conte de la rose (1200), known also as 
Guillaume de Dole A prose version, datmg from the early 15th 
century, provided WiUielmme de Chezy with the material for her 
libretto of Weber’s opera, Euryanthe 

See Hist liH de la France, xxii 782, xviii 760 xxu 826 , Le 
Comte de Poitiers (ed F Michel, 1831), Le Roman de la violette (ed 
F Michel 1834), Le Conte de la rose (ed Servois, 1893), T Kraus, 
Ohir Gerhert de Montreuil (Erlangen 1897J Rudolf Ohle, Shake- 
spear es Cymbeltne und seme romantschen vorldufer (Berhn, 1890) 

MONTREUIL-SOUS-BOIS, a town of northern France in the 
department of Seine, 5 m E of Pans, on the slope and summit 
of a hill, about i m N of Vincennes Pop (1906), 35,831 
Montreuil is specially noted for its extensive peach orchards 
The manufactures include paint, oils and varnish, glass and 
chemical products 

MONTREUIL-SUR-MER, a town of northern France, capital 
of an arrondissement in the department of Pas-de-Calais, 24 m 
S by E of Boulogne bv rail Pop (1906), 2883 The town with 
its old citadel and ramparts, due largely to Vauban, is prettily 
situated on an eminence on the left bank of the Canche 10 m 
from the English Channel 1 he chief buildings arc the church 
of St Saulvc (i2th, 13th and i6th centuries), and a hospital 
founded m 1200 and rebuilt in the 19th century, with a fine 
chapel m the Fhmboyant style Th< buildings of the old abbe> 
of Ste Austreberthf , founded originally m the i ith century, still 
remain Montreuil is the seat of a sub-prefect and has a tribunal 
of first mstance and a preparatory infantry school The town 
owes its origin to a monastery established in the 7th century by 
St Saulve, bishop of Amiens 

MONTREUX, the general name applied to the villages situated 
along the shore at the east of the Lake of Geneva m Switzer- 
land, from Clarens to Veytaux sometimes the name is specially 
given to Vernex only These villages form part of 3 communes, 
Uiose of Le Chatelard (including Clarens and Vernex) and of Les 
Plam hes (including Terntet), while a bit (not Chillon) of that of 
Veytaux is alone included Ihe total population of this “ agglo- 
meration ” was 14,144 in 1900, mostly French-speaking, while 
there were 9730 Protestants to 4301 Rcmanists and 55 Jews 
There are railway stations at Clarens (15 m south-east of Lau- 
sanne), at Vernex (i m on), and Terntet (1 m on, or | m from 
Veytaux, which is ij m north of Villcncuve), as well as an 
electric tramway along the shore of the lake, and frequent com- 
munication over the lake by steamer From 1 erritet there is a 
mountain railway past Glion and Ciux nearly to the top of the 
Rochers dc Naye (6710 ft ), while from Vernex the Montreux- 
Bernese-Oberland railway mounts past Les Avants, pierces the 
ridge of the Col de Jaman by a tunnel, and so reaches (14 m ) 
Montbovon in the Gruy^rc portion of the upper Sarine valley. 
At first foreigners were attracted by the cheapness ind gocxl air of 
the region, added to the giape cure As the delights of clear, 
cold weather in winter and of tobogganing (here called luging ”) 
and skiing became appreciated, the higher hotels (such as Les 
Avants, Caux, Glion) were frequented at that season, as well as at 
other times It is stated that in 1902 31,473 foreigners (in 
1903, 39,493) visited Montreiix, 7634 being Germans, 7327 
English, and 5651 French Montreux was not a Roman 
settlement, but otherwise its history is similar to that of 
Vevey 

MONTROND, CASIMIR, Comte de (1768-1843), French 
diplomatic agent, was the son of a military officer, his mother, 
Ang^lique Mane d’Arks, comtesse de Montrond (d 1827), was a 
royalist writer, said to be the author of the Troi^adour hearnois, 
a song which has the refrain Louts, le fils de Henri, Esi prisonnter 
dans Pans ” Casimir was imprisoned in 1794 in St Lazare, 
where he met the divorced duchesse de Fleury (n6e Franquetot de 
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Coigny), the jeune captive ’’ of Andr6 Chenier’s famous verses 
He bought her freedom and his own with loo louis They 
married and crossed to London, but the union proved unhappy, 
and they were divon ed on their return to Pans 

Turning to the fashionable world, Casimir de Montrond 
became famous for his successes He was the confidant and 
political agent of lallcyrand, and his inside knowledge of politics 
enabled him to make a large fortune on the Bourse In 1809 he 
was disgraced for some imprudent comments on the imperial 
system, and exiled from Pans After spending some time at 
Antwerp he removed to Spa, where he was on intimate terms with 
Pauline Borgh^se, and in 1811 he returned to Antwerp, here he 
was arrested by Napoleon’s orders and sent to the fortress of 
Ham After a month’s imprisonment he received permission to 
reside, under polu e supervision, at Chatillon-sur-Seine, whence 
he presently escaped to England He returned to France et the 
first Bourbon restoration, and during the Hundred Di>s wis 
entnisted with a mission to Vienna to convert Talk) rand to 
Napoleon’s interests, to see Metternich and Nesselrode, and to 
bring back if possible Mane I ouise and the king of Rome Ihc 
second restoration restored him to his social triumphs, though he 
wis always under police supervision, and on Talleyrand’s fall 
he accompanied him to V ilcn9ay and continued to help with 
his intrigues He followed Talleyrand to T ondon in 1832 
Montrond returned to Paris some time before his death in 
I ^"^45 

See H Wclschiiiger, L \mi dc M dc lalkyiaiid, in th( Htcub 
de Parts (Feb 1895) Lanzae clc I about, La Domination fran 
caise en Belgtqtie (1895) md Amed^c Ibchot, ^otiveniis sur M de 
1 alleyrand (1870) 

MONTROSE, MARQUESSES AND DUKES OP David I ind- 
say, 5th call of Criwford {( i^|o 1495), w is created duke of 
Montrose in 1488 (the first dukedom conferred in Scotland on a 
person not of ro)aI blood), as a reward for remaining Io)al to 
James III during the rebellion 0^ \nguj and Prince James 
Montrose w is dcpri\ed of his duke dom b\ J imes IV , hut it was 
restored in i 489 for life only On his death in 1495 the title 
therefore became extine t 

In 1505, William, 4th lord Graham, whose wife Annahella 
Drummond was the duke’s niece, was created carl of Montrose, 
and this title was held by his descend ints till 1644, when James 
Graham, 5th carl, was created marejuess of Montrose and earl of 
kinc irdinc This was the e elebrated marquess of Montrose {qv) 
of the Civil War, whose son and successor, James {c 1631-1669), 
was known as “ the Good Marejuess ” Ihe latter refused to vote 
It the trial of his hereditary enemy the marquess of Argyll in 
1661, admitting that he could not act impartially in such a 
matter, and the two noblemen afterwards became firm friends 
Ihc good marquess died in 1669, and was succeeded by his son 
James, 3rd marquess of Montrose (d 1684) Ihe 4th marejuess, 
son of the last mentioned, w'ho was also named James (d 1742), 
was lord high admiral of Scotland in 1705, and lejrd president of 
the council in 1706 He wis an ardent supporter of the Hano- 
verian succession, he also favoured the union of Scotland with 
England, for his services m regard to which he was created duke 
of lifontrose and mar(|ucss of Graham in 1707, becoming in the 
same year one of the first representative pee rs of Scotland in the 
parliament of Great Britain He was one of the regents of the 
kingdom on the de ith of Queen Anne, and was appointed a 
secretary of state by George I He took an active part in suppress- 
ing the Jacobite rising in 1715, after which he was made keepti 
of the great seal in Scotland He died in 1 742 During his lij^ 
time his son David was raised to the peerage of Great Britain 
with the title of Earl Graham, and on David’s death without 
issue in 1731 this earldom passed under a spec lal remainder to his 
brother William (r 17 10-1790), who on his father’s death in 1742 
succeeded to the dukedom also William’s son James, 3rd duke 
of Montrose (1755^1836), held office in Pitt’s administrations m 
1783 and 1864, and m that of the duke of Portland in 1807 He 
obtained the annulment of the law prohibiting Highlanders from 
wearing the kilt He was succeeded by his son James (1799-1874), 
who held office under the earl of Derby in 1852, and again m 1858 
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and 1 866, and was father of Douglas Beresford Malise Ronald, 
5th duke (b 1852) In 1853 James Lindsay, 24th earl of Craw- 
ford, claimed the title of duke of Montrose on the ground that 
the patent granted to his anc estor David Lindsay in 1488 (see 
above) had not been effectively rescinded, but his petition was 
dismissed by the House of Lorcls 
MONTROSE, JAMES GRAHAM, Marquess of (1612-1650), 
was born in 1612, and became 5th earl of Montrose (see above) by 
his father’s death in 1626 He was educated at St Andrews, and 
at the age of seventeen married Magdalene C arnegie, daughter 
of Lord Carnegie (afterwards carl of Southesk) Not long after 
the outbreak of the Sc ottish troubles in 1637 he joined the party 
of resistance, and was for some time one of its most energetic 
champions He had nothing purilameal in his nature, but he 
shared m the ill-feeling c’ roused in the Scottish nobilitv bv the 
political authority given by Charles to the bishops, and by 
Hamilton s influence with the king, and also in the general 
indignation at the scheme of imposing upon Scotland a liturgy 
which had been drawn up at the instigation of the English court 
and corrected by Archbishop T aud He signed the ( ovenant, 
and was told off to suppress the opposition to the popular cause 
which arose around Aberdeen and in the country of the Gordons 
Three times, in July 1638, and in March and June 1639, Montrose 
entered Aberdeen, where he succeeded in effecting his object, 
on the sec ond occasion carrv ing off the head c:)f the (lordons, the 
marquess of Iliintly, as a prisoner to Edinburgh, though in so 
doing, for the first and last time in his life, he viola tccl a Sufe- 
ccmduct 

In July 1639, after the signature of the treaty of Berwick, 
Montrose was one of the Covenanting leaders who visited Charles 
This change of policy on his part, frecjuently ascribed to the 
fascination of the king’s conversation, arose in reality from the 
nature of his own conMctions He wished to get rid of the 
bishops without making presbyters masters of the state His was 
essentially \ layman’s view of the situation Taking no acc ount 
of the real forces of the time, he aimed at an ideal form of socictv 
in whic h the clergy should c onfine themselves to their spiritual 
duties, and the king, after being enlightened by open communi- 
cation with the Scottish nation, should maintain law and order 
without respect of persons In the Scottish parliament which 
met in September, Montrose found himself in opposition to 
Argyll, who hid made himself the representative of the Presbv- 
tcrian and national party, and of the middle classes Montrose, 
on the other hand, wished to bring the king’s authority to bear 
upon parliament to defeat this object, and offered him the 
support of a gic it number of nobles He failed, because 
( harles could not even then consent to abandon the bishops, 
and because no SccAtish party of iny weight could be formecl 
unless Presbyterianism were established ecclesiastically 

Rather than give way, Charles prepared in 1640 to invade 
Scotland Montrose was of necessity driven to play something 
of a double part In August 1640 he signed the BoncI of Cumber- 
nauld as a protest against the “ particular and direct practising 
of a few,” m other words, against the ambition of Argyll But 
he took his place amongst the defenders of his c oiintry, and in the 
same month he displayed his gallantry in action at the forcing 
of the Tyne at Newbiirn After the invasion had been crowned 
with success, Montrose still continued to c herish his now hopeless 
policy On the 27th of May 1641 he was summoned before the 
Committee of Estates charged with intrigues against Argyll, and 
on the nth of June ht was imprisoned in Edinburgh Castle 
When Charles visited Scotland to give his formal assent to the 
abolition of Episcopacy, Montrose communicated to him his 
belief that Hamilton was a traitor It has indeed been alleged, 
on Clarendon’s authority, that he proposed to murder Hamilton 
and Argyll, but this is in all probability only one of Clarendon’s 
many blunders (SeeS R Gardiner , of England 60 J- 1642 ^ 
X 26) Upon the king’s return to England Montrose shared 
in the amnesty which was tacitly accorded to all Charles s 
partisans 

For a time Montrose retired, perforce, from public life After 
the Civil War began in England (see Great Rebellion) he 
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constantly pressed Charles to allow him to make a diversion m 
Scotland Hamilton’s impracticable pobcy of keeping Scotland 
neutral for long stood m the wav of Charles’s con‘>ent But m 
1644, when a Scottish army entered h^ngland to take part against 
the king, Montrose, now created a marc|uess, was at last allowed 
to try what he could do He set out to invade Scotland with 
about looo men But his followers deserted, and his condition 
appeared hopeless Disguised as a groom, he started on the i8th 
of August with only two gentlemen to make his way to the 
Highlands Highlanders had never before been known to com- 
bine together, but Montrose knew that most of the clans detested 
Argyll, and the clans rallied to his summons About 2000 
disciplmed Irish soldiers had crossed the sea to assist him 
In two campaigns, distinguished by rapidity of movement, he 
met and defeated his opponents in six battles At Tippermuir 
and Aberdeen he routed Covenanting levies, at Inveriochy he 
crushed the Campbells, at Auldearn, Alford and Kilsyth his 
victories were obtained over well-led and disciplined armies 
At Dundee he extra ated his army from the greatest peril, and 
a( tually called his men oil from the sack that had begun —a feat 
beyond the power of any other general in Kurope Ihe hery 
enthusiasm of the Gordons and other c Ians often Ccuried the da\ , 
but Montrose relied more upon the disc iplmed infantry which had 
followed Alastair Macdonald from Ireland IIis strategy at 
Dundee and Inveriochy, his tactics at Aberdeen, Auldearn and 
Kilsyth furnished models of the military art, but above all his 
daring and constancy marked him out as the greate st soldier of 
the war, Cromwell alone excepted His t irccr of victory was 
crowned by the great battle of Kilsyth (Aug 15, iC)4j;) Now 
Montrose found himself apparently mastei of Scotland In the 
name of the king, who now appointed him lord-lieutenant and 
captain-general of Scotland, he summoned a parluimcnt to meet 
at Glasgow on the 2olh of Octobci, in which lie no doubt hoped 
to reconc ile loval obedience to the king with the establishment of a 
non-political Presbvtcrim clergy I hat parliament ne\cr met 
Charles had been deleated at Nasebv on the 14th of June, and 
Montrose must come to his help if there was to be still a king to 
proclaim David J eslie, the best ol the Siottish generals, was 
promptly despatched against Atontrose to anticipate the in- 
vasion On the i2th of September Ik came upon Montrose, 
deserted by his Highlandcis and guarded oid) b\ \ little gioup 
of followers, at Philiphaugh He won an eesy victory Mon- 
trose cut his way through to the Highhnds, but he filled to 
organize an arm> In September 1646 he einl larkcd for Norway 

Montrose was to appear otue more on the stage of Scottish 
history In June 1649, burning to revenge the death of the 
king, he was restored by the c \ilt Charlc s 11 to the now nominal 
lieutenancy of Scotland Charles however did not scruple 
shortly afterwards to disavow his noblest supporter m order to 
become a king on terms du tated by Argyll and Argyll s adherents 
In March 1650 Montrose landed in the Orkneys to take the com- 
mand of a small force which he had sent on before him Crossing 
to the mainland, he tried m vain to raise the clans, and on the 
27th of April he was surprised and routed at Carbiesdaic in 
Ross-shire After wandering lor some time he was surrendered 
bv Macleod of Assynt, to whose protection, in ignorance of 
Macleod’s political enmity, he had entrusted himself He was 
brought a prisoner to Edinburgh, and on the 20th of May 
sentenced to death by the parliament He w is hanged on the 
2ist, with Wishart’s laudatory biography of him put round his 
neck To the last he protested that he was a real Covenanter 
and a loyal subjec t 

The principal authorities for Montrose s career are WishartS 
Res geUae, &c (Amsteidam, 1047) Patrick Gordons Short Abridg- 
ment of Brttayie's Distemper (Spalding Club) , and the comprehensive 
work of Napier, Memorials of Montrose, is abundantly documented, 
containing Montrose's poetry, in which is ineluded his celebrated 
lyric ‘ My dear only love '' 

MONTROSE}^ a royal, municipal, and police burgh and seaport 
of Forfarshire, Scotland It is situated 30 J ra N E. of Dundee 
bv the North British railway and is also connected with the 
Caledonian railway company’s system by a branch to Dubton 
Pop (1901), 12,427 The town occupies a considerable area on a 


sandy peninsula, and is bounded on the E by the North Sea, on 
the N by the North Esk, on the S by the South Esk, and on the 
W by Montrose Basin, a large depression, about 7 m in circuit 
The reclamation of the Basin has been attempted, but an 
embankment constructed by Dutch dikers for this purpose 
was demolished in a few hours by a storm In the mouth 
of the channtl of the South Esk lies the island of Kossie, 
or Inchbravock (pop 160), which in 1829 was connected with 
the burgh b> means of a suspension bridge 432 ft long and by 
a drawbridge with the south hank near the fishing village of 
berry den (pop 1330) The harbour lies between the suspension 
bridge and the sea, and is provided with a wet dock The links 
form one of the best golf-courses in Scotland and are played over 
by several clubs Besides the staple industry of fiax-spmning, 
there are manufactures of linen, canvas, sheetings, starch, soap, 
chemicals, rope and manures, while iron founding, tanning and 
brewing are also carried on The fisheries are of very consider- 
able importance and the shipping is usually brisk There is a 
large trade, espeiially in timber (the chief import), mainly with 
Baltic ports and Canada 1 he parish chun h is a plain structure, 
but has a handsome steeple 2cx> It high The principal buildings 
include the town hall, the academy on the links, dating from 
1820, though Its predecessor belonged to the i6th century, the 
museum, Dorward s house of rctuge, erected in 1839, the 
infirmai) and the roval asylum at Sunn) side on the outskirts to 
the north-west Tanmure barracks aic not far from the wet 
doc k In High Street are statues to Sir Robert Peel and Joseph 
Hume Montrose is go\erne(l by a provost, bailies and counc il, 
and unites with Arbroath, Brechin, Forfar and Inverbervie (the 
Montrose biiiglis) in leturning one member to parliament, a 
district group that was represented for many years by John 
Morley Montrose reccivccl its chaitcr from Divid I , and was 
made a royal burgh m 1352 It was destroyed by fire m 1244 
Here Edward I accepted John Baliol s surrender of the kingdom 
on the 10th of Jul> 1296 Sir James Dougl ^.s sided from the 
port m 1330 bound for the IlaJjQ^and with the heart of Robert 
Bruce, ancJ here, too, the OlqJPretendcr embarked in 1716 for 
l^ranc e aftc r the failuic of his ( luse In 1745 the town threw m 
its lot with the Hano\ erians, a fac t which Ic nt zest to the daring 
capture of the Hazard ’ sloop of war off berry den, by Cap tarn 
David Ferric r of Brechin, i thorough-going Jacobite 
MONT ST MICHEL, a rocky islet ot western France, off the 
iOdst of the depirtmcnt of Manehe, some 6 m N of Pontorson 
Pop (1906), 2^8 It forms a towering mass ol grinite about 
3000 ft in eirc umferenre and 1O5 ft in height, rising near the 
mouth of the Couesnon ne irly a mile from the shore, to which 
It IS united b) a riuscwav Ihe fort 1 css-abbey to which 
Mont St Alichel owes its fame stands upon the more precipitous 
side of the islet towards the north and west, the sbping 
portion towards the east and south being occupied by 
houses A strong maehicolated and turreted wall surrounds 
the rock, running along its base on the south, ascending half- 
wa) up the cliff on the north, on which side it stands close 
to the ibbey wall, and again descending on the west The 
northern and oldest portion of the ramparts dates from the 
13th century, the single gateway bv which they arc pierced 
IS on the south and is a good example of the military architec- 
ture of the 15th century The single street of the island 
curves from the gatewu) up to the abbc), ending in flights of 
steps leading to the donjon or chatelet It is bordered by old 
houses, among which is one built by Bertrand du Guesclin in 
1^66, and contains a parish church of the 15th century The 
abocy itself consists of an assemblage of buildings in three 
storeys upon massiv e foundations around the church, the most 
important portion, the Merveille, extending to the north The 
floor of the church, built partly on the rock, partly upon founda- 
tions, and, at the east over a crypt, is pn a level with the 
uppermost storey of the monastic buildings To the north of and 
below the apse lies the group of buildings known as the Belle- 
Chaise It comprises the chatelet (15th century), a square 
entrance structure strengthened by flanking turrets and machico- 
lation, the adjoining guard-room (13th century) with the salle 
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des officiers above it, and behind all the Tour Perrine Ihe 
Merveille (x203~i264) consists of two continuous buildings of 
three storeys, that on the east containing, one above the other, 
the hospitiuni {aumonerie), refectory and dormitory, that on the 
west the cellar, knights’ hall (salle des chevaliers) and cloister 
Of the apartments, all of the finest Gothic architecture, the chief 
are the refectory, divided down the centre by columns and lighted 
by large embrasured windows, and the knights’ hall, a superb 
chamber, the vaulting of whuh is supported on three rows of 
cylindrical pillars The cloister, one of the purest and most 
graceful works of the 13th century, is surrounded by double 
lines of slender columns carrying pointed arcades, between which 
delicate floral designs are carved Ihe extenor wall of the 
Merveille is of remarkable boldness, reaching a height of 108 ft , 
it IS supported by twenty buttresses and pierced with a variety of 
openings Ihe church, which rises high above the buildings 
clustering round it, consists of transepts and four bays of the 
nave of Romanesque an hitecture and of a fine choir (14 50-1 521) 
in the Flambo) ant (lothic st)le with a tnfoiium surmounted by 
lofty windows This choii repUc ed one which collapsed m 1431 
In 1776 three of the seven bays of the nave were pulled down, 
and soon after the incongruous western ft out was added Ihe 
Imcst part of the exterior is the choir, whu h is ornamented with 
cl profusion of carved pinnules ind balustrading The central 
tower terminates m a Gothic spire surmounted by a gilded bronze 
statue of St Mu hael 

Mont St Mu he I was a sacred plac e from the earliest times In 
the 8th (entur> an oratory was estalflished there by St Aubert, 
bishop of Avram hes, m obedience to the commands of an appari- 
tion of St Mu had The place soon became a noted resort of 
pilgrims, not only from all piirts of hrame, but also from Great 
Jjj itain, Ireland and Italy In ()66 Richard I , duke of Normandy, 
founded in place of the oiatory a Benedictine monastery, which 
m the sue Cj^ct ding century received a considerable share of the 
spoils of the conquest of England In 1203 the monastery was 
burnt by the troops of Philip Augustus, who altcrwards liirnishcd 
large sums tor its restoration (La Merveille) St Louis made a 
pilgi image to Mont St Michel, and aiterwards siqifilied funds 
which were s[)ent on the fortihc itions A garrison and military 
governor suboidinatc to the abbot were also installed During 
the last thirtv \ ears of the Hundred Years’ War the abbev offered 
a persistent resistance to the fnglish In 1169 Louis XI 
instituted the Order of St Michel, which held its meetings in the 
salle des dievalieis During the Wars of Religion, the Hugue- 
nots repeatedly made unsuccessful ittempts to seize the fortress, 
which opened its gates to Henry IV in i«;c)S after his abjuration 
In 1622 the Benedictine monks of Mont bt Michel were replaced 
by monks of the Congregation of bt Maur In the ibth and igth 
centuries the abbey was used as a prison for political offenders, 
seiving this purpose until 186^^ when an extensive restoration, 
begun in 1838, was resumed Ihe building is the property of the 
Commission of Historical Monuments, which has carried on the 
work of restoration with great architectural and antiquarian 
ability 

MONTSERRAT, or Monserrat, a remarkable mountain and 
monastery m north-cast Spain, m N ^V of Barcelona The 
mountain is of grey conglomerate, its main axis trends from 
W N W to E b L , and its eiri umferenv e is about 18 m The 
loftiest point is the 1 ur6 de San Jeronimo, also called Mirador and 
La Miranda (4070 ft ), which commands a view of the Pyrenees, 
and the Mediterranean bea as far as the Balearic Islands On the 
east the base of the Montserrat is washed by the river Llobregat 
The Montserrat consists of jagged pinnacles and spires (ptnascos) 
rising abruptly from the base of the mass, which is cloven by 
many ravines, and abounds with steep precipices It is the 
mens serratm of the Romans, the monte serrado of the Spaniards, 
and IS thus named either in allusion to its jagged appearance, 
like the teeth of a saw, or because it is split, as if sawn by the 
vast fissure of the Valle Malo, which extends from north-west 
to cast This occurred, say the Spanish legends, at the time of 
the Crucifixion, when the rocks were rent In medieval German 
legends, which located here the castle of the Holy Grail, the 


mountain is called Monsalwatsch, a name analogous to the 
modern Catalan 'form Montsagrai “sacred mountain” From 
Monistrol, a village on the north-east, with a station on the 
Barcelonarl^nda railway, the monastery can be reached either 
by the carriage road built in 1857, or by the mountam railway 
opened in 1892 Ihe ascent is also frequently made by a bridle 
path from tlvc village of Collbato, on the south-west, where there 
are some interesting caverns 

Ihe monastery stands 2gio ft above sea-level upon a narrow 
platform on th? edge of the Valle Malo It owes its existence 
to an image of the Virgin, said to have been carved by St Luke, 
and brought to Barcelona by St Peter in a d 30 When the 
Moors invaded the province in 717 the image was taken to 
Montserrat, where a Benedictine convent appears to have already 
existed, and hidden in a cave In 880 Gondemar, bishop of 
Vieh, was attracted to the cave by sweet sounds and smells, 
and there found the image, which he determined to take to 
Manresa But at a certain spot on the mountain the image 
refused to proceed farther, theie it was consecjucntly deposited, 
and a chapel was erected to contain it Round the chapel a 
nunnery^ was built, and m 976 this was enlaiged and converted 
into a se< ond Benedictine convent ihe old monastery (monos* 
teno anitguo) is chiefly in rums Ihe cloisters belfry and part 
of the chun h were Gotha of the 15th century Ihe church of 
the new monastery^ (monasterw actual) was built in Renaissance 
style under Philip II (1560-1592), ini8n it w as partially burned, 
and m x88o a Romanesque apse was added New buildings for 
the monks were erected under Ferdinand VII (1784-1833), but 
left partly unfimshcd During the Napoleonic Wtirs (1808-14) 
It w as despoiled of the vast treasures which had accumulated 
during the middle ages In 1835, as a result of the Carlist 
insuriection, the convent was deprived of its estates and the 
number oi monks reduced to about twenty I he monks are 
largely occ upiccl by the management of a school of sacred music 
111 1874 the convent, which by a grant of Pope Benedict XIII 
had been an independent abbey since 1410, was made subject to 
the bishops of Ban eluna 

IsiKstri Scjiora cU Montserrat, Patroiu de t atalufta ( Our 
lady of Montserrat, l\itrua Saint of Cataloma’), is one of the 
most cckbi itcd miauls in bp'vin, and her chinch is visited annually 
by more ttuin 60 000 pilgrims The image is small, black and 
( irvcci of wood but possesses magniliccnt robes and jewels In 
'septembt r i8bT it was solemnly eiowned by Leo \III , who sent 
i crown from Kunit loi that purpose As tlic eekbiily and sanctity 
of IMontsciiat inert astd so clid tiu niimbtr of dcvolics Ign itius 
1 ovola (1191-155(9 laid his swoid ii])on the altar of the Vngin, 
and, ])Iacnig hinisclt undei lur j^rotcction, started fiom Mont- 
scirat to iHgin Ins new hie Many eminent Spaniards, weary of 
the world, have ictired to this moiidstd) to end their days Some 
prtkind solit iiy hirmitigts pciehc'd imong the locks Of these 
there v\ire fifteen, dtven of which once foimed a ina <;acta, ending 
at the summit ot San Jeronimo They were destroyed by" the 
French but the lums of some remain There aic ilso cavt s m the 
iiiounlani some of winch weie formerly cxrcujned by monks The 
most ethbrilcd of tlu sc are the c ivc of the Vngin in which the 
santci tuia^en icmnncd hidditi untd found by Cjoiukmar and the 
eive of Fray Juan Cann, a notorious sinner, who cndecl his days 
m the practice of reyolting pemnees at Montsenat 

MONTSERRAT, an island in the British West Indies, one of 
the five presidencies in the colony of the Leeward Islands 
Pop, mostly negroes (1901), 12 215 It lies 27 m SW of 
Antigua, in 16° 45' N and 62° 7' W , is ii m long and 7 m 
broad, and has a toUl area of 32 J sq m Ihe island is a cluster 
of rugged volcanic peaks rising from the Caribbean Sea, their 
summits clothed with forests, the still ac tive Soufri^re (3000 ft ) 
in the south being the highest point The average temperature 
IS Si"" t , the hottest weather being usually tempered by cool 
sea breezes, the rainfall averages 94 in per annum There is a 
plentiful supply of water, and the roads are macadamized and 
well drained The principal products are sugar and raw and 
concentrated lime-juice Minerals are also found Montserrat 
has a local legislature of six members, nominated by the Crown, 
and sends representatives to the general legislative council of 
the colony Education is compulsory, and the majority of the 
schools are managed by the Church of England, to which most 
of the islanders belong, but the Wesleyans and the Roman 
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Catholics also support schools Plymouth (pop 1461)^ the chief 
town, stands on an open roadstead on the south-west coast 

The island was discovered by Columbus in 1493, who named it 
after Monserrado, a mountain in Spain It was colonized by 
the British under Sir Ihomas Warner in 1632, and was taken by 
the French m 1664 Restored to the British in 1668, it capitu- 
lated to the French m 1782, but was again restored in 1784 

MONTT, MANUEL (1809-1880), Chilian statesman, was born 
on the 5th of September 1809 He had a distinguished career 
as a scholar, and was introduced into public life during the 
presidency (1831-1841) of Arieto by Diego Portales Montt 
distinguished himself by his courage m the crisis that followed 
upon Portales* assassination in 1837, though only holding a sub 
ordinate post in the government, and afterwards he held several 
ministerial offices, and during the presidency (1841-1851) of 
Bulnes he became minister of justice and public instruction, and 
later of the interior He was elected president in 1851 and again 
m 1856, and though the Liberals chafed under his rule, and two 
revolutions, m i8i>t and 1859, took place during his administra- 
tion, he governed Chile with an energ} and wisdom that laid the 
foundation of her material prosperity He w as ably assisted by 
his minister of the interior Antonio Varas, and it was from the 
union of the two statesmen that the well-known ultra-conserva- 
tive fac tion, the Montt- Varistas, took their name His presid- 
ency was marked by the establishment of railways, telegraphs, 
banks, schools and training-colleges On giving up his post in 
1861 he became president of the Supreme Court of Justa e, a 
position which he held up to his death on the 20th of September 
1880 His son Jorje(b 1846) was president of Chile m 1891- 
1896, and a younger son, Pedro (d T910), in 1906-1910 

See P B Figueroa, Dtcctonano btografico de Chtle^ /jjo-/SS/ 
(Santiago, 1888) and J B Suaie? J?a<^gos btograficos de hombra 
notables de ChtU (Valparaiso, 188O) 

MONTUCLA, JEAN ETIENNE (i72«)-i799), Prench mathe- 
matician, was born at Lyons on the 5th of September 1725 In 
1754 he published an anonymous treatise entitled Ihstotre des 
recherches sur la qitadrature du cerde, and in 1758 the first part of 
his great work, Ilistoire des mathimahqius, the first histor) of 
mathematics worth) of the name He was appointed intendant- 
secretary at Grenoble in 1758, secretary to the expedition for 
colonizing Cayenne in 1764, and premier commis des batimcnts * 
and censor-royd for mathematical books in 1765 1 he Revolu- 

tion deprived him of his income and left him in great destitution 
The offer in 1795 of a mathematical chair in one of the si hools of 
Pans was dcchned on account of his infirm health, and he was 
still in straitened circumstances in 1798, when he published a 
second edition of the first part of his Histoire In 1778 he 
re-edited Jacques Ozanam’s Recreations mathematiques^ after- 
wards published in English by ( harles Hutton (4 vols , London, 
1803) December 1799 His Histotre 

was completed by J T Le F de Lalande, ind published at Pans 
in 1799- 1802 (4 vols ) 

MONTYON, ANTOINE JEAN BAPTISTE ROBERT AUGET, 

Baron df (173^-1820), French philanthropist, was born in 
Pans on the z^rci of December 1733 His father was a maitre 
des comptes , he was educated for the law, and bee ame advocate 
at the Chatelet in 1755, master of requests to the council of state 
in 1760, and intcndant successively of Auvergne, Provence and 
La Rochelle He had repeatedly shown great independence of 
character, protesting against the accusation of Caradeuc de I a 
Chalotais in 1766, and refusing m 1771 to suppress the local 
courts of justice m obedience to Maupeou He was made a 
( ouncillor of state in 1775 by the influence of Louis de Bourbon, 
duke of Penthi^vre, and m 1780 he was attached to the court in 
the honorary office of chancellor to the comte d’Artois (after- 
wards Charles X ) He followed the princes into exile, and lived 
for some years in London During the emigration period he 
spent large sums on the alleviation of the poverty of his fellow 
immigrants, returning to France only at the second restoration 
Between 1780 and 1787 he had founded a senes of prizes, the 
awards to be made by the French academy and the academies 
of science and medicine These prizes fell into abeyance during 


I the revolutionary period, but were re-established in 1815 
j Montyon died on the 29th of December 1820, bequeathing 
10,000 francs for the perpetual endowment of each of the 
following prizes for the discovery of the means of rendering 
some mechanical process less dangerous to the workman, for 
the perfecting of any technical improvement in a mechanical 
process, for the book which during the year rendered the 
greatest service to humanity, the “ prix de vertu ” for the 
most courageous act on the part of a poor Frenchman — the 
awards being left as before to the learned academies He also 
left T 0,000 fianc s to each of the Parisian hospit ils 

^Montyon wrote a scrus of works, chiefly on political economy 
Eloge de Michel de I hdpital (Pans, 1777) , Recherches et constdhaHons 
sur la population de la France (177b) ^ a share of which is attributed 
to his secretary, Moheau, Rapport fait a Louts XVIII (Constance, 
1796I, in which he miuitainccl in opposition to Calonnc’s Tableau 
de I Europe that France had ilways j)Osscsbed x constitution, 
which had, however, been violated by the kings of France, FHat 
statistiquc du Tunktn (1811), and ParticulanUs sttr les minis- 
tres des finances en France (1812) 

Sec Licrctclle, ' Discours siir M Montyon,' in the Recueil de 
Vacadimie (1820-1829) Qiierxrd, La France Utihaire^ vol vi (183 
and further, F Labour, M de Montyon d*aprt>s des documents 
tnMits (Fans, 1880), G Dumoulin, Montyon (Pans, 1884) and 
especially L Guimbaud, Aiigtt de Montyon (1909) 

MONUMENT (Lat monumentum or mommentum , from money 
to advise, bring to mind, remind, the German equivalent is 
Denkmal), literally that which serves to keep alive the memory 
of a person, an event, or a period The word is thus applied to a 
column, statue, or building erected for that particular purpose, 
as “ Jhe Monument ’ (i e of the Great Fire) in London, to all 
the various memorials which man throughout the ages has 
raised over the buried dead, the barrows and cairns of pre- 
historic times, the representation of the living figure of the dead, 
brasses, busts, &c , or the varving forms, allegorical or otherwise, 
taken by the tombstones of the modern cemetery Jn a wider 
sense monument ** 18 used of all survivals of a post age, in 
which sense it may meluclc all the vestiges of prchu>t()ric man, 
dolmens, menhirs, remains of lake-dwellings, stone-circles, and 
the like, buildings large and small, cities, castles, palaces, and 
examples of domestic architecture, wluch have any interest, 
histone or artistic, as well as movable artistic or arehacoleigieal 
treasures, which exist m private or public collections, or which 
are discovered by excavation, &e In a more restricted sense 
the word monument ’* is also applied to a comprehensive 
treatise on any particular subject — such as the Monumenta 
typographicoj or an historical collection such as the Monumenta 
Germamae histonca In the Fnghsh law of conveyancing a 
‘‘ monument ” is an object fixed m the scJil, whether natural or 
artificial, and referred to in a doc ument, and used as evidence for 
the delineation of boundaries or the situation of a particular plot 
of land, &.C 

For a description of various kinds of monuments see such 
articles as Archaeology, Stone Monumenis, Efi-icies, 
Monumental, Brasses, Sculpture, many particular monu- 
ments, such as Stonehenge, arc treated under their respective 
names, or in the articles on the towns, &c , in whic h they stand 

The present article deals with the preservation, by government 
action, local or central, of the evidences and remains of past 
history and civilization, and, incidentally, with similar action 
extended to sites and places of natural beauty and interest, which 
the Germans call Naturdenkmaler, natural monuments The 
important work of G Baldwin Brown, The Care of Ancient Monu- 
rnentSy published in 1905, is practically the only book in English 
on this subject It contains a most ample bibliography for each 
country and gives many references to various periodicals in 
different languages In 1897 was issued a report (C 8443, 
Mtscell Reports y 2) from British representatives abroad as to 
** the statutory provisions existing in foreign countries for the 
preservation of historical buildings Reference also should 
be made to The Care of Natural Monuments (1909), by H Con- 
wentz, Prussian State Commissioner for the Care of Natural 
Monuments 

The chief question at issue isu how far does the national 
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artistic or historic interest of a monument, in the widest sense of 
the word, justify the interference of the state with the right of a 
private owner, whether corporate body or individual, to do what 
he likes with his own ? Nearly every European country other 
than the United Kingdom has given a decided answer to this 
question It may be noticed, as showing the extreme reluctance 
to state interference in the United Kingdom, that a clause, 
laying on an owner of a monument, scheduled under the Monu- 
ment Act 1882, the obligation of offering it for purchase to the 
state if he wished to destroy it, was struck out of that act 

The main lines followed by legislation or regulation for the 
preservation of monuments may be briefly indicated Central 
organizations of commissions and conservators, with a staff of 
architects, inspectors, and archaeological or artistic experts for 
consultation, are established These may have large legal 
powers of enforcing their decisions, or may act chiefly by advice 
or persuasion The national treasures are catalogued and 
scheduled, and the value estimated m an exhaustive inventory, in 
many cases supplemented by lo( al inventories J n many cases, 
unfortunately, a valuable monument has been destroyed through 
Ignorance of its value A special form of inventcjry, carrying with 
It legal consequences, is that known as the classernent system, 
of this form the Trench is the typical example In this only the 
outstanding monuments hnd a place, and such cither become 
national property altogether, or the protection and preservation 
IS undertaken by the state, or may be left in the hands of the 
private owner, but in an) case the monument cannot be 
destroyed, restored or repaired without the consent of the 
central authority The classemeni system has been criticized 
as tending to depreciate the consideration paid to sudi monu- 
ments as do not appear in the list — monuments non-classes 
The British Monument Acts adopt a narrow kind of classe- 
ment in the schedule attached to the 1882 act Most states have 
powers of expropriation or compulsory purchase of private 
property on grounds of public utility and English law is no 
exception -as in the (ase of the (ompulsor) purchase of land 
for railways The majority of states have made the jiro- 
tection of monuments such a matter of public utility Turther, 
the exportation of artistic or historic treasures, i e movable 
monuments, has been controlled by the state, notabl> in the c ase 
of Italy and Greece, Turke) and Eg>pt Connected with this 
side of the question is the ( ontrol by the state of excavation^ 
undertaken by private persons, even on their own property In 
Germany consiclerable protection is cflected by the powers given 
to municipalities to make by-laws, respecting not only the 
preservation of the monuments, but also the erection of new 
buildings that may interfere with the monuments or with the 
general characteristic appexrancc {Stadtbild) of the town This 
is also the case in Italy, where there are frequent regulations 
as to town-planning {piano regolamento) 

I he following IS a brief account of the measures adopted in 
the principal countries of the world for the preservation and 
protcc tion of their artistic and historic treasures 

United Kingdom — there are four acts the Ancient Monu- 
ments Protection Acts of 1882, 1900 and 1910, and the Ancient 
Monuments Protection (Ireland) Act 1892 Ihe act of 1882, 
due primarily to Lord Avebury, then Sir John Lubbock, prcwided 
that a list of monuments ^ in Great Britain and Ireland should 
be made to which the act was to applv, the number of these 
monuments was sixty-eight, all being of the kind known as 
prehistoric (barrows, stone-circlcs, dolmens, &c ) An owner 
of one of these scheduled monuments ma) by deed place 
It in the guardianship of the commissioners of works, who 
are then responsible for its preservation and can protect it 
even against the owner The commissioners may purchase 
any of the scheduled monuments, but only by agreement, 
the compulsory clauses of the Lands Clauses Consolidation 
Acts being expressly excluded, though any purchase is to 
be made under those acts An owner of any monument other 

' The names of the monuments so scheduled are given in an 
appendix to Sir R HuntePs Lecture on the Preservation of Places 
of Interest and Beauty (1907) 
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! than those scheduled may place it in the care of the com- 
i missioners I he funds for the workmg of the act are to be 
provided by parliament, and an inspector of ancient monu- 
ments was appointed General Pitt-Rivers, the first inspector 
appointed, found that without compulsory powers the act was 
useless, and for ma) years did not draw his ofhcial salary After 
his death in 1900 the office was left unfilled until 1910 The 
act of 1892 applied to Ireland only, and is supplementary to 
that of 1882, which applied to the whole of the United Kmgclom 
The Irish act gave to the commissioners of public works m 
Ireland powers — only to be exercised with the consent of the 
owner — of applying the act of 1882 to any monument possessing 
such public interest as might render it worthy of preservation 
It IS to be noticed that after the disestablishment of the Iri>h 
Church certain unused churches of artistic or historic interest 
were placed in the charge of the commissioners as national 
monuments, with a sum of £50,000 to defray expenses The 
Irish commissioners have therefore monuments in their care 
other than those scheduled in the acts, and may apply towards 
the expenses of the preservation of the scheduled monuments 
any surplus over from the fund above mentioned The act of 
1900 applied the Irish act to Great Britain, but the powers have 
not been exercised by the first commissioner of works Ihc act 
also gav e the powers of the act of 1892 to county ccxuncils, allowed 
the authorities, local or central, to make arrangements for the 
preservation of monuments with owners or others, including 
societies, and to receive subscriptions for the same object, and 
also prov ided for public acc ess to sue h monuments as are in the 
guardianship of the commissioners under the ac t 1 he acts of 
1892 and 1900, though allowing buildings of historic or other 
interest to be placed under the ( arc of the commissioners, exclude 
buildings occupied as a dwellmg-placc by any pci son other 
than a caretaker and his familv The act of 1910 gives to the 
commissioners of works power to acquire by bequest buildings of 
histone or architectui al interest The act of 1900 had given 
power to acquire sue h bv grft or pun base, and the act of 1882 
had given power bv bequest also, but only referred to prehistoric 
remains Ihc London Countv (ouncil possesses powers of 
pure basing by agree ment anv building of historic or other interest 
under a General Powers Act of 1898, and exercised these in T900 
bv purchasing a 17th century house in Fleet Street (known as 
Cardinal Wolsey s palace) It will be seen that the United 
kingdom possesses no official commission, no conservators no 
consultative official bodv and no compulsorv powers of expro- 
priation Ihe lets dealing with the subject are entirely permis- 
sive 1 owarcls the making of a national inventory the first step 
taken w'as the ippointment in 1908 of three royal commissions, 
for England, Scotland and Wales respectively, “ to make an 
inventory of the am lent and historical monuments and construc- 
tions connected with or illustrative of the contemporary culture, 
civilization and conditions of life of the people from the earliest 
times to the year 1700 in the case of England, 1707 m that 
of Scotland, for Wales no date is specified , and “ to specify those 
which seem worthy of preservation’ Ihc Housing, Town 
Planning, &c Act 1909, ^ 45, and the Dev elopment and Road Im- 
provement Tunds Act, 1909, excepts the sites of ancient monu- 
ments or of other objects of historical interest from compulsory 
acquisition for the pui poses of those acts The Financ e Act 1896, 
i^2o, granted a cjualificd exemption from estate duty to pictures, 
prints, books, MSS , works of art, scientific collections and other 
things not yielding income, as appear to the Ireasury to be of 
national, scientific or historic interest, this exemption only ex- 
tends where such propertv is settled to be enjoyed in kind in 
succession by different persons , if the propertv is sold or is in the 
possession of a person competent to dispose of it, it becomes liable 
to estate duty The Finance Act 1909 extends the exemption to 
legacy and succession duty, removes the restriction to settled 
property, and adds “artistic to “national and historic interest ” 
The Committee for the Survey of the Memorials of Greater 
London, supported by the London County Council, has begun 
a complete register and survey of the historic buildings of 
London Apart from the numerous national and archaeological 
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societies? who^ie proceedings contain invaluable accounts of 
practically every monument of interest throughout the kingdom, 
there are two societies directly formed with the object of 
monument preservation in its widest sense, the Society for 
the Protection of Annent Buildings, founded in 1877, and the 
National Trust for Places of Histone Interest and Natural 
Beauty, constituted in 1894 under the Joint Stock Companies 
Arts for the purchase and preservation of sites and buildings, 
which It tan hold in perpetuity for the benefit of the public In 
1907 the latter was dissolved and re-incorporated as a statutory 
body bv the National I rust Act 1907 It possesses twenty- 
eight properties, amounting to 2000 acres, and twelve interesting 
buildings 

India — The Archaeologi< il Survey of Upper India was estab- 
lished in 1862, with a director-general at its head, and surveys 
for other parts of India were also begun later 1 he chief object 
of these was the making of an inventory, and the preservation 
of the monuments was neglected In 1878 a curator of ancient 
monuments was appointed A period of activity with rcgird 
to monument preservation set in during the viceroyalty of Lord 
Turzon, this c ulminated in the Am lent Monuments Preservation 
Art of 1904 The mam provisions are as follows I he Icxal 
government of any province may declare any roonument to he a 
“ protected monument withm the meaning of the ac t,’' and when 
so declared no one may injure, remove or alter it under penalty 
of a fine or imprisonment I his, however, does not apply to 
the owner, except when the government has, bv purchase or gift, 
or by taking over the guardianship of the monument, assumed 
the duty of preserving it This asumption of gn irdianship is by 
igreemc nt with the owner Power of expropn ition under the 
I And Acquisition Act 1894 is given if a monument protected 
under the act is threatened with destruction or injury, or if an 
owner refuse to come to an agreement with the mthoritv tor its 
guardianship I he act includes movable antiquities, and the 
governor-general in council can prohibit their exportation 
Control over excavations is also given 

?^ypt A Commission of Lgyptologv {Comtie permanent 
^e^yptologie) has the care of the monuments of early Egyptian 
civilization The monuments of the Arab occupation are m 
the charge of a scpanile ccjmmission {Comth de lonservatum 
des monuments de Part arahe) The Commission of L gvptologv 
acts under khedival decrees of 1883, 1897 and 1891 By the 
first the state cl urns control over all antiquities and dec lares the 
contents of the Giza (Ciizch) Museum now the National Museum 
of Egyptian Antiquities, and of any future collection, to be the 
property of the state and inalienable The second decree penal- 
izes any injury to monuments c^r attempt to appropriate a 
monument belonging to the state The third deals with excava- 
tions, permission must be granted by the director-general of 
museums, objects discovereci belong to the state and must go to 
the museum, but a part of the objects will be granted to the 
discoverer under special regulations, the government reserving 
the right to special objei ts with compensation for the expense 
of excavation 

Prance Commtsstan des monuments fnstonques was 

established in 1837 It is attached to and acts through the 
department of the minister of public instruction and of the fine 
arts, who is the president of the commission There are thirty 
members, partly nominated by the minister out of names sclec ted 
by the commission, partly ex officio, such as the directors of crvil 
buildings and national palaces and of public worship The 
buildings which these ofliculs cc^ntrol are, however, not directlv 
under the commission The presence of a certain number of 
deputies on the commission secures its representation m the 
legislature Upon the commission fall the following duties (a) 
The clas^ement or selection of the monuments of national interest, 
artistic, historic, or both, for the schedule of protected monu- 
ments A particular jKirtion of a building, sucli as a door, 
window, , may be alone protected (ib) 1 he restoration and 
repair of the monuments so classed {c) A general power of 
giving advice and watching the monuments of the country as a 
whole The commission has the charge of the Mus^e Cluny, and j 


IS also the centre for all inquiries, reports, 6 tc The official 
staff of the commission consists <A four general inspectors, one of 
whom, Since the Monument Act of 1887, has charge of the movable 
monuments, and of forty architects, who have a subordinate staff 
of inspectors of works Since 1830 a sum has been voted yearly 
for the finances of the commission Ihe largest sum (£120,000) 
that has appeared m the budget was voted m 1896, there are, 
however, other soun es of revenue available 

The Monument Alt of — Ihis, together with certain 
administrative decrees, gave legal powers to the commission, 
whi( h It had hitherto larked, or had only bee n able to enforce by 
a diffit ult process of expropriation if owners, whether private or 
pnblk, of monuments classes objected to the work of the com- 
mission If a monument clause belong to the state or is under 
the administration of a minister other than the minister of public 
instruction and fine arts, or if it belong to any public body, such 
as a department or commune in whose hands the churches mainly 
lie, the lonsent of these controlling bodies must be given, other- 
wise the dei ision is left to the consctl d’etat If the owner be a 
private person, his consent is also necessary to the classement 
If he refuses, the minister nia> expropriate the monument bv 
compulsory purchase, whKh must have the consent of the 
cameil d'etat Once a monument has been clas^e, it cannot be 
destroyed even partially, and no repairs or other work can be 
effected upon it without the consent of the minister An action, 
for damages only, lies agiinst a person infringing the law m this 
respect 1 he a< t deals also with the chuunu^nt and protection of 
movable objects of nitional interest historic or artistic , but onK 
if they be long to the state when they cannot be alienated, or to 
public bcylics, when the consent of the minister is required for 
repairs or alienation The art clocs not attcct movaldes belonging 
to private jiersons Owing to the numerous thefts from churches, 
museums and other pi ices, which attracted particular attention 
in T907, pioposals have been m ulc for the better protection of 
sue h objc^c ts, as well as of those in private c ollections, by gather- 
ing together the objects at present scattered m churches, &c , 
into provincial and local mnseiims, and also bv charging an 
cntiancc fee for museums, tkc \Vith regard to the disco\crv 
of monuments by c\c uaticm works or accident, the minister 
must lecene immediate notice from the mayor of the commune 
through the prefect of the dep irtmcnt, and will decide what is to 
be done If sudi disco\ery is on private property he mav 
prorc ed to c xpropri it ion 1 he ac 1 applies to Algeria Here all 
objects of archaeological or artistic interest are reserved to the 
stale if on ground belonging to the government or granted by it 
to public bodies oi private persons or in military occupation 
The act is similarlv extended to all ranch protectorates Tunis 
has more stringent regulations, for by a decree of the bey, 1886, 
the consent of the owner to the rlassement of a monument is not 
required, and pendtics under the French penal code attach to 
infringements 

There is a strong feeling in France as to the protection and 
preservation of sites of natural beauty A Soctete pour la pro- 
tection de^ paysages was founded in 1901, and in 1904 the minister 
of public works issued a circular to the government engineers 
emphasizing the obligation of preserving and, if possible, enhanc- 
ing the natural beauties of any locality in whu h public works were 
being carried out An act {I ot orgamsant la protection des sites et 
monuments naturels de caracltre ariisttque) was adopted in 1906, 
extending a protec tion to such sites analogous to that under the 
Monument Act (Appendix B m Sir R Hunter’s Lecture, already 
cited, gives the regulations under this measure) 

A law of 1910 prohibits the affixing of bills or advertisements 
on monuments and sites officially recognized as historical and in 
sites rec ogmzed as picturesque by the law of 1906 The prefect 
also fixes a zone near such sites or monuments within which 
advertisement is prohibited 

Societies, both national and local, are numerous and active in 
France, hut the centralizing policy does not favour any close 
working with the commission The most important are the 
Soctete nationale des antiquatres de France, founded in 1804, and 
the Soctete frangatse d archeologie pom la conservation et 
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description des monuments htsionques, founded in 1834, by the 
archaeologist Arcisse de Giumont (1802-1873) Its publication, 
the Bulletin monumental^ is extremely valuable In 1 88 7 was 
founded the Comite des monuments franfais, which confines 
Itself more particularly to the pract-ical side of monumeirt 
preservation and protection, and publishes an illustrated 
periodical, VAmi des monuments Of the numerous local 
societies the semi-official Commission du vieux Pans and the 
private Soaete des amts des monuments partsien^ and the 
Commission munictpale du meux Lyon may be mentioned 

Germany — Legislation and administration with regard to 
monuments and their protection arc not imperial, but are matters 
for the various states Of these Hesse- Darmstadt alone has 
a Monument Act (1902), but m nearly all the states the system 
adopted for monumc nt presc rvation and protection has bet n the 
appointment cif conservators (Denkmalpfleger), with commissions 
«ittached, and a careful system of inventory There are also in 
many of the states decrees and administrative orders In 
Prussia provincial conservators and commissions, appointed in 
1891, assist the central conservator The general absence 
of special legislation leaves private owners of monuments 
amenable only to advice and persuasion and to the pressure of 
public opinion Ihe official and legal control exert ij>cd by the 
conservators and commissions is restricted to those monuments 
whic h be long to the state The Wide powers, howe\ tr, given tcj 
Icxal and municipal authorities in GennanN, enable much to be 
done without state legislation Many towns have powers to 
make b> laws regulating building ind street-planning with a 
view not only of the preservation ol the u iual monumc nis but 
also of wh it IS known as Stadtbild, the characteristic appearanc e 
given to a town by its incient buildings, walls, gate wavs, 6cc 
ihe regulitions of many of the Bavarian towns irc excellent 
examples of wh it can be done m this w ly 

Ihc final control of the monuments ol Hesse-Dirmstadt is in 
the hands ol the minister of the interior, who jiresidcs over a 
Denkmalratj or council on monuments, consisting of owners of 
historical monuments, members of societies interested in such 
objects, and representatives of the Catholic ind Protestant 
( hiirc hes There is also a gener il consc 1 vatoi 1 he ac t protec ts 
Natutdtnkmalcf j such is w iter-courscs, rocks, and c\cn tiees 
No excavations can be cirned on without permission, and ill 
linds must be reported to the local authoritv 

Ihe pi me ipal German sorietv is the Gesamlverein der deuhehen 
(reschichts- und Alter turn weretn, lounded in 1852 ihis is a 
general assoc lation of all the various soc leties tliroughoui 
(lermany Ihcre are also many scxieties 111 the various towns, 
IS well as local assoc lations more direc tly cone erned with the 
practical protection and preservation of monuments Ihe c hief 
periodical— ‘perhaps the most important ol any dealing w itli the 
subject m Lurope — is Die Dtnkmalpflege^ published first in i8cj9 
ft IS connected with the society known as HetmahehutZj the 
‘ defence of home 

[Italy — There is a long history of monument regulation, 
dating hack to a provision against the destiuc lion of monuments 
in the statutes ol the caly of Rome oi the 14th centurv and to 
the appointment of Raphael by I eo X as controller of the city s 
monuments Throughout the various slates of Italy during the 
17th, i8th and 19th centuries till the unific alion of the kingciom, 
stringent regulations by decree or statute were in force to 
preserve the relics of the past in which the country is so peculiarly 
rich Mariotti {La legidazio>ie delle belle artt, 1892) gives a 
full account of many of these rc gulations It must suffice htxe to 
mention the Dona Pamphili Edict of 1802 and the Pace a Edut 
of 1820, named after the two Cardmal-Camcrlenghi subscribing 
the same It was not until 1902 that an act was passed for the 
whole of Italy This act, with a supplementary ac t of 1903, and 
the code of teguidXions {RegoLamento) of 1904, has been superseded 
by the acts of 1907 and 1909 and the Regol^ento of 1910, which 
constitute the whole body of the provisions m force for the 
protection of monuments The minister of public instniction 
IS the final authority, and under him the director-general of 
anticpiities and fine arts 


The Superior Council of Antiquities and Fine Arts, created 
by the law of 1907, consists of 21 members, it is divided mto 
tliree sections of 7 members each for antiquities, medieval and 
modern art, and contemporary art respectively All the members 
of eac h are nominated by royal decree, and so are three members 
of the third, being elected, one by the architects, one by the 
sc iilptors and one by the painters of Italy This is an advisory 
body Ihe minister presides, and the director-general can be 
present and has a vote 1 he administrative organization under 
the direi lor-gi neral consists of the divisional supermtendenci|,s 
(each having a group of provinces under it) divided mto three 
categories (a) i8 supc rmtendenc les of monuments (preservation, 
administration, and surveilhme of monuments even in private 
hands), (h) 14 supermtendencies of archaeological excavations 
ind museums (with control of objects in private hands and of the 
offices for exportation), (c) supermtendencies of galleries, 
medieval and modern museums and objects of art Under each 
supenntendcnc is a staff of directors of monuments, museums and 
galleries, of inspectois, architects, secretaries, custodians, &i 
Ihe nominations to the superior grades are by competition 
Ihcre are ofiic es for the examination of olqcc ts before exporta- 
tion in those towns m which there icside a supermtendent of 
monuments or a director of a gallery or a museum in which it is 
necessary The official orginizations arc issisted by (a) honorary 
inspectors, nominated b} ruval decree in anv commune or 
itreondano where it may seem advisable, {b) provinc lal commis- 
sions, meeting in the ( hicf town of each province, composed of 
not less th ui 7 meml^ers, nominited bv royal decree, and 
including of light the superintendents, md meeting normally 
twic e a ) car 

Ihc monuments within the purview of the act of ic)0^ 
xnd Its admin istratiori comprise all movable (including MSb , 
incunabula, rare engravings and coins) and immovable objects 
of histone il, arch leologual, palaeo-cthnological or artistic value 
and interest, so long as they are not less than lifty years old nor the 
work of living persons Such olijec ts, if they belong to the state, 
a provinc c, i c ommunc a religious corporation or any recognizee! 
coiporation (en/e moialt), cannot be paitcci with at all, except as 
from one such body to anothci, and this only with the leave of 
the ministry, and the authorities of such bodies must present to 
the mmisti) in inventor) ol such objects Nor ma> repairs or 
iltcrations be made to them without the consent of the ministry, 
which has the right to interfere by regulations (such as, e g , the 
prohibition of the use of tapers, , which arc liable to dam igc a 
picture) for the preservation and lestoration (ind in extreme 
cases even the removal) ol such objects, if necessary, the latter 
be mg at the expense of the body to whu h they belong in so far 
as It can afford it \nv private person owning or possessing any 
object falling under the 1 iw, the importance and interest of 
which has been notified to him as the regulations provide, cannot 
transler his property in or abandon his possession of it without 
mforming the ministry, which h is the right of pre-emption within 
two months (or four in case of financial pressure owing to many 
simultaneous offers) at the price for which he has contracted to 
sell It, and, if it is subject to damage and the proprietor will not 
proviclc for its repair, it may be expropruted 1)> the state, by a 
province or commune — or even by bodies which have legal 
personality and aim at the preservition of such objects for the 
public enjoyment It has not yet been possible, however, to 
secure the right of search nor of public access, so long as an 
object IS well kept up by the owner, he may refuse the right of 
access excc pt to the officials 

ihe exportation of objects of importance is forbidden, even if 
their importance has not been notified to the owner, who is under 
the obligation to advise the government of his intention to 
export. It having the right of pre-emption within two or four 
months, as the case may be, and even if the government does 
not purchase the object, it may still return it to the proprietor, 
forbidding him to expoit it ihe objects exported are subject 
to a progressive tax, with a maximum of 20 % Objects tempo- 
rarily imported from foreign countries, and re-exported within 
five years, are not subject to tax lemporary exportation, i£ 
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permitted, is allowed on deposit of the tax; and if objects of 
importance are allowed to be sent from one part of Italy to 
another (especially to the islands), this is done by the government 
at the owner’s expense 

As to excavations, in every case application to excavate must 
be made to the minister, who has a general supervision over the 
work and may stop it temporarily or assume the conduct of it 
The statecan cxcavateon private ground, but pays compensation , 
and can expropriate ground on which it wishes to excavate or on 
which discoveries have been made, the an haeological value ” 
not being reckoned As to finds, if the state conducts the exca- 
vation, the owner retains one-fourth of the value or of the objec ts 
discovered at the choice of the state, the rest belongs to the state 
In other cases, and in the case of ( hance discoveries (notice of 
which must be given immediately), the state takes one-half, but 
if the excavation is condiu ted by foreign institutions or persons, 
then the discoveries must he given to a public museum, or if part 
IS handed over to the finder, it must be kept in such a way 
as to be accessible to the Italian public The rninistiy gives 
periodical reports of all work c arried out by the authorities in the 
Notizie degh Scavi and the BolleUtno d'arte, both of whic h appear 
every month The funds at the disposal of the ministry for 
purchases include (a) a sum of £40,000 already invested, (b) the 
interest upon £160,000 rentes regularly paid in (c) other sums 
from sales of publications, fines, &c , (d) an annual credit vote d 
in the budget (£12,000 in 1909-1910), forming an account called 
the monte di belle arti 

The regulations issued in 1910 for the execution of the new 
law consist of some 200 articles in three divisions — one dealing 
with the artistic and historii al patrimony of Italv and its internal 
administration, a second with the question of exportation, ixud 
the third with financial matters (T As )] 

Greece —The earliest regulations are those contained m the 
law of 1837, promulgatecl by royal decree This h is been 
replaced by the Monument Ait of 1899, but the piimiplcs oi 
the earlier law remain, and the later act still lays clown the 
most extensive claim that any state has ever put forward in 
the matter of monuments,” viz that ” ill objects of antiquity 
in Greece, as the productions of the anicstois of the Hellenic 
people, are regarded is the common national possession of 
all Hellenes ” The department in c barge of the administration 
of the art is that of the minister of religion and public instruction 
There is a central commission working with local commissions 
and a body of conservators The control of this executive is 
in the hands of the ephor-gencral of antiquities 1 he act proU c ts | 

medieval monuments as well as those of classical Greece All 
immovable monuments are public propcil>, but compensation | 
IS to be paid to private owners if sucli monuments are to be | 
preserved Movable antiquities, if worthy of preservation hv 
the state, must be placed in public museums If discovered j 
on private property the owner receives half the value, and 
may keep those not remo\ed to a museum, all, however, must i 
be registered Excavations can lie made anywhere by the ! 
state, and permission for private work must be first obtained 
Expropriation is allowed The export of antiquities is strictlv 
forbidden under severe penalties, and the infringement of the 
various provisions of the act can be punished by heavy fines 
or imprisonment 

Ausina-Hungarv —There is no legislation for the empire as 
a whole Austria there is a central commission, established 
1850, whose authority is regulated by rescripts of 1873 and 
1899 of the minister of religion and education It consists of 
twenty members selected from experts m history, art and 
archaeology, there is also a numerous body of conservators 
districts covering the country assigned to them 
no executive powers, but report on all new works 
liftwy^W^njure monuments, make inventories, influence public 
opinion, and work with archaeological societies for the general 
protection of ancient monuments Hungary, on the other hand, 
has a Monument Act of 1881 With regard to any existing 
monument, the minister of religion and education decides 
whether it is worth preserving Then the owner, whether 


public or private, must preserve it at his own cost If that 
IS impossible the minister may expropriate it Compulsory 
purchase may also be resorted to for the purpose of excavation 

Belgium — There is no monument legislation, but there is 
a royal commission, resembling that of Austria, founded in 
1835, and a royal decree of 1824 prevents alienation of objects 
of interest contained m churches or alienation or reconstruction 
of churches without state permission An inventory has bee i 
m progress since t86i, and the commission publishes a Bulletin 
By a communal law of 1836 local administrations have to submit 
proposals for the destruction or repair of monuments to the 
committee of the provincial council, and must obtain royal 
approval Expropriation on the ground of public utility may 
be resorted to for the protection of a threatened monument 
m the hands of a private owner 

Holland — A state commission (Rijkscomtntssie) was estab- 
lished in 1903, and began an inventory of all monuments, 
movable and immovable Any proposed alteration or demolition 
of buildings of interest m a town must be reported by the 
burgomaster to the minister of the interior The annual budget 
of the minister ot the interior contains sums to be allotted for 
the repair of specified monuments 

Simtzerland — Legislation is in the hands of the cantons, 
Vaud, Neuchatel and Bern have passed Monuments Acts, 
modelled on that of Trance The federal government may allot 
an annual grant for the acquisition and upkeep of national 
monuments and for excavations There is a federal commission, 
established in 1886 whose functions, mainly those of other 
( ountries, are exercised by the Swiss Society for the Preservation 
of Monuments of Historical Art 

The preservation of scener> and of natural monuments is 
considered a matter of great importance, and in ic;o«; wis 
founded a Swiss society whu h has a branch in the United 
Kingdom, La Ttgue pourla conservation de la Sms^e pittoresque 
- Die schwetzertsche J euimgung fur Hetmaischutz The special 
object of the society is the prevention of the defacement of 
Alpine scenery by funicular and other railways, mountain-lifts, 
power-stations, &c It was successful in protecting the falls 
of the Rhine at Schaffhausen from i Zurich electric -pow er 
scheme 

Denmark— dhe means adopted are an excellent example of 
what cm be done without legislation by appeals made by a 
central authority working with expert knowledge to an enlight- 
ened public opinion and to national sentiment The authority 
consists of an inspector of ancient monuments and the directorate 
of the Museum of I^orthern Antiquities at C openhagen, exercising 
the functions of \ royal commission that was established in 1807 
and dissolved in 1849 I he siuccssful preservation of anti- 
quities IS also due to an old law, modihed by royal decrees ot 
1737 and 1752, by which all finds of gold, silver and precious 
objects belong to tlie state, and to a declaration of 1848 that all 
monuments on the Crown ciomams are n Uional property and ^rc 
to be specially reserved in case of sale Many private owneis 
have followed the example of the Crown G Baldwin Brown 
{op at p 188 seq ) gives some interesting examples of the 
success of the directorate of the museum in preserving monu- 
ments by appeals to ecclesiastical owners, projectors of railways 
and other works, and companies engaged m reclaiming land 

Sweden — ^Therc is a state antiquary (Rtksantikvar), appointed 
first by Gustavus Adolphus, the functions of a commission 
are exercised hy the Royal Academy of Science, Histoiy and 
Antiquities, founded m 1786 There is an elaborate and 
stringent code of regulations protecting monuments, contained 
in royal decrees of 1867, 1873 and 1886 These are based on 
the edict of Charles XI (1666), declaring all ancient monuments 
under royal protection Sweden possesses one of the fullest 
inventories contained m the antiquarian topographical archives 

Norway — Here there is also a state antiquary, and a state- 
subsidized society, Forentngen til norske Forttdsmindesmaerkers 
Bevanngy founded m 1844, which acts much as a commission, 
and advises the state official 

Russia — The care of ancient monuments is in the charge 
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of the ministrv of the imperial court, of which the Imperial 
Archaeological Commission, founded in ibS|^, is a department 
The Imperial Academy of the Fine Arts is )#ined m this charge 
with the commission, whose duties resemble in the main those 
of the commissions of other countries By a circular of 1901 
a complete inventory of the monuments of the country was 
ordered to he made by the local authorities 

Spam — A monument commission was established in 1844, 
It works under regulations issued m 1865 It is composed of 
the 'Royal Academies of Fine Arts and of History, corresponding 
members of whic h form commissions for the provinc es of the 
kingdom A complete inventory of all monuments is being 
made The minister m charge is that of public instruction and 
of the fine arts 

Portugal ~~A decree of John V (1721) protected the monu- 
ments of ancient times, in 1840 this protection was extended 
to medieval monuments An inventory was begun m 1841 
A council of national monuments was established in 1901 b> 
a royal decree, with a code of regulations The French system 
of classement is adopted, and the regulations under the hrench 
act of 1887 are generally followed Ihe minister responsible is 
that of public works, commerce and industry 

Turkey — The regulations, as embodied in an irade of 1884, 
are very stringent, and the prim iple adopted is that of Greece, 
that all objects of antiquity belong to the state The private 
owner of such has no power of disposition, and must not injure 
nor destroy them All excavations are under the control of the 
government, and permission must be first obtained Ihe 
exportation of finds is forbidden, and all movables discovered 
belong to the Imperial Museum If these finds are the result of 
excavations, onc-twentieth of the value goes to the discoverer, 
if of accidental discovery, the owner of the soil and the state 
divide 

United State ^ — With regard to the remains of prehistoric 
man, earthworks, barrows, &c , some of those states, such as 
Ohio, which are specially rich in such monuments, have par- 
ticular laws protecting individual remains, eg the earthworks 
in Warren county The state exert iscs control over other 
remains of interest, e g the Eagle earthworks in Licking county 
There is also an archaeologK''al and historical society, partly 
maintained by the state, with the object of the better preserva- 
tion of the evidences of the prehistoric occupation In North 
Dakota a state historical commission was created m 1895 “ to 
collect and pieserve the records and relics pertaining to the 
early history, settlement and development of North Dakota 
The sites ol the battle-fields, and statues, &c , erected in 
commemoration of the War of Independence or the Civil War, 
are preserved by various method'y — by state or municipal regula- 
tions, by the action of im orpor ited bodies or trustees, &c Most 
of the states rely on statutory prohibitions of malicious damage 
to protect their monuments and old buildings &c (C We ) 

MONVEL (1745 -1812), French actor ancl dramatic writer, 
whose real name was Jacques Mane Boutet, was born in Lun6- 
ville on the 25th of Manh 1745 He was a small, thin man 
without good looks or voice, and > et he became one of the greatest 
comedians of his time After some years of apprenticeship in 
the provinces, he made his d6but in 1770 at the Com^die Fran^aise 
m Merope and Zenaide, he was received soaetatre in 1772 For 
some reason unknown Monvel secretly left Pans for Sweden 
about 1781, and became reader to the king, a post which he 
held for several years At the Revolution he returned to Pans, 
embraced its principles with ardour, and in 1791 joined the 
theatre in the rue Richelieu (the rival of the Com^die Fran^aise), 
which, under Talma, with Dugazon, his sister Mme Vestris, 
Grandmesnil (1737-1816) and Mme Desgarcins, was soon to 
become the Theatre de la R^publique After the Revolution 
Monvel returned to the reconstituted Com6die Fran^aise with 
all his old companions, but retired in 1807 Monvel was made 
a member of the Institute m 179s He wrote six plays (four 
of them performed at the Com6clie Fran9aise), two comedies, 
and fifteen comic operas, seven with music by N Dez^de (1740- 
1792), eight by Nicolas d’Alayrac (1753-1809) He also 
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published an historical novel, Fredegonde et Brunehaut (1776) 
He was professor of elocution at the Conservatoire Monve^’s 
two daughters. Miles Mars attire and cadette, were well-known 
actresses 

MONZA (locally Monseta), a city of Lombardy, Italy, m the 
province of Milan, 8 m by rail N N K of that city, with which 
It IS also connected by both steam and electric tiams It lies 
on the Lambro, a tributary of the Po, 532 ft above sea-level 
Pop (1906), 32,000 (town), 5 ^,330 (commune) Of the medieval 
fortifications little remains save the Porta d’Agrate Near^it 
is the nunnery in which the nun of Monza (see Manzoni’s Pro- 
messt spost) was enclosed The cathedral of St John Baptist 
is the principal object of interest, Theodelmda’s basilica of 
590 was enlarged at the close of the 13th century by throwing 
the itrium into the main building, and the present fine black- 
and-white marble facade was elected about the middle of the 
14th by Matteo da Campione, and restored m 1899-1901 On 
the left-hand side of the fiont rises an incongruous bnck-built 
tower, 278 ft high, erected by Pellegrini in 1592-1606 Within 
the church are the iron crown of Lombardy, supposed to have 
been beaten out of one of the nails used at the Crucifixion, 
and the treasury containing the relics of Fheodelinda, comprising 
her crown, fan and comb of gold, and the golden hen and seven 
chickens, representing Lombardy and her seven provinces, and 
crosses, reliquaries, &( , of the Lombard and Gothic periods 
The interior has been modernized, there is a fine relief by Matteo 
da Campione m the organ-loft, representing the coronation of 
a king, and some if^th-century frescoes with scenes from the 
life of fheodelinda Next to the cathedral in artistu importance 
come the chunh of Santa Maria in Istrada, and the broletto 
or old palace of the commune, usually styled the Arengario, 
the former (founded m 1357) has a rich terra-cotta facade of 
1393, and the latter is raised on a system of pointed arches, 
and has a tall square tower terminating in machicolations 
surrounding a sharp central cone The royal palace of Monza 
(built in 1777 archduke ferdinand) lies not far from the 

town on the banks of the Lambro Cotton goods and felt hats 
arc the staple products of the flourishing Monza industry, then 
dyeing, organ-building, and a publishing trade 

Monza (anc Modicta) was not a place of consecjuence till it 
attracted the eye of Theodonc, and its first important associa- 
tions are with Theodelinda During the period of the republics 
Monza was sometimes independent, sometimes subject to Milan 
The Visconti, who ultimately became masters of the city, built 
a castle in 1325 on the site now occupied by the Palazzo Durini 
In the cemrse of its history M inza stciod thirty-two sieges, and 
was repeatedly plundered —notably by the forces of Charles V 
The count ship (1499-1796) was purchased in 1546 bv the 
wealthy banker Durini, and remained in his family till the 
Revolution At Monza King Humbert was assassinated 01 the 
29th of July 1900 

MONZONITE, the group-name of a type of rocks which have 
acquired it from their most celebrated occurrence, that of 
Monzoni in 1 irol The rocks are of granitic appearance, usually 
rather dark grey in colour and fine to modcratelv coarse grainccl 
The special characteristic which distinguishes them from 
granites and ordinary syenites is the presence of plagioclasc 
and orthoclase feldspirs in nearly equal amounts Labiadorite, 
andcsine and obgoclase are present, usually in well-shaped 
crystals, often zoned, orthoclise forms large iriegular plates 
in which the other minerals are embedded There is rarely any 
considerable amount of quartz, though in a few of these rocks 
this mineral occurs (the quartz-monzonites) Other features 
are the abundance of augite, pale green or brownish green, and 
of large bronze-coloured plates of biotite which are of quite 
irregular shapes and full of enclosures Hypersthene or bronzite 
is less common, but dark brown and green hornblende are 
sometimes abundant Ohvme also may be present, when the 
rock contains this in notable quantity it may be called an 
olivme monzomte Numerous large prisms of apatite often 
characterize micro-sections of monzonitcs, and zircon, iron ores 
and pyrites are frequent accessory minerals 


XVIII 26 



8o2 MOOD- 

The monzonites of Tirol show a great variability in appearance, 
structure, and the relative proportions of their minerals I hey 
tend to pass into rocks which have been called diabases and 
gabbros, and near the margins of the outcrop facies very rich 
m pyroxene (pyroxenites) occur Many authors believe that 
this variety of types is associated with the fact that the 
monzonites occupy a middle place as regards their chem^ al 
composition between the acid and the basic igneous rocks, and 
that such a magma is naturally somewhat unstable, and likely 
to split up or differentiate into partial magmas of more siliceous 
and less siliceous character The monzonites in fact approach 
rather closely to the calculated mean composition of the outer 
portion of the earth^s trust and from a molten magma of this 
nature it is natural to suppose that all kinds of igneous rocks 
have been derived 

Rocks of monTionitic facies occur also m Norway, where they 
have been desenbod as &kentes Ihey contain quartz, orthoclaso 
and plagioclase, augitc and dark brown biotitc, hornblende and 
hypersthene also may be present Some of them have porphyntic 
rather than granitic texture, especially near the margins of the 
laccohles From a study of these and other occurrences Brogger 
proposed to define the monzonites as orthoclase-plagioclase rocks 
m winch the tv\o chief classes of feldspar occur in nearly equal 
quantities (as distinguished from the orthoclase rocks or granites 
and syenites and the plagioclase rocks or diorites ind gabbros) 

At Yogo Peak and Beaver Crock m Montana, USA, there are 
masses of granitoid rock which bear a close resemblance to the 
monzonites of Tirol Two main types occur (a) yogoite, which 
differs little from monzomte, and (b) shonkmite, which is a more 
basic rock richer in plagioclase and augite this rock contains 
ohMne and m plarcs passes into dark pyroxenites In shonkmite 
also a little nephclino may be present In several places m the 
west of Scotland (Argyllshire) intrusive bosses are known which 
consist of an olivme- bearing rock closely related to monzomte It 
has been called kcntallenite because it is quarried at Kentallcn 
in Argyllsfuro Large crystals of pale green augite and irregular 
plates of biotitc which enclose idiomorphic plagioclase feldspar are 
conspicuous in micro sections of this rock, and the abundance of 
olivine is lather greater than is usual m the monzonites, it is asso 
ciatcd with dioritcs of lamprophyne character and dark pyioxenitcs 
and periclotites 

The following analyses show the chemical pecuhanties of the 
principal xxKks of the monzomte group — 

S1O2 AI2O3 FcgOa FeO MgO CaO K^ONa^.O 

Monzomte, Monzoni 54 15 73 3 ^7 5 3 4 ^ ^ 4 42 3 ^7 

Yogoitc Yogo Peak 54 42 14 28 3 32 4 13 6 12 7 72 4 22 3 44 

Kentallenite, Argyllshire 52 09 ii 93 i 84 7 ii 12 48 7 84 3 01 2 04 

(J S D) 

MOOD (i) (0 Eng mod a word common to Teutonic lan- 
guages, cf Ger Mut, Du moed, mind, courage), a particular state 
of mind or feeling (2) (Adapted from Lat modus, measure), a 
grammatical term for one of the vanous forms into which the 
conjugation is grouped, showing whether the verb is used as 
a predicate, a wish, a command, &c In syllogistic logic the 
term is used of the various classes into which the “ figures of 
valid syllogisms are divided (See Syllogism ) 

MOODKEE, or Mudki, a town in the Ferozepore distnct of 
the Punjab, India Pop (iQOi), 2977 It is situated 26 m S 
of the Sutlej, on the old road from Ferozepore to Kamal, and is 
notable as the scene of the first battle (Dec 18, 1845) 

Sikh war (See Sikh Wars ) 

MOODY, DWIGHT LYMAN (RYTHER) (1837-1899), Ameri- 
can evangelist, was born in the village of East Northfield 
(Northfield township), Massachusetts, on the 5th of February 
1837 His father died in 1841, and young Dwight, a mis- 
chievous, independent boy, got a scanty schooling In 1854 
he became a salesman m a shoe-store in Boston, m i8«;5 he was 
‘‘converted*^, and in 18556 he went to Chicago and started 
business there Beginning wuth a class gathered from the 
streets, he opened (1858) a Sunday school m North Market 
Hall, which was organized in 1863 as the Illinois Street Church, 
and afterwards bec^ame the Chicago Avenue Church, of which 
he was layman pastor In i860 he gave up business and devoted 
himself to city missionary work He was prominent in raising 
money for Farwell Hall in Chicago (1867), and in 1865-1869 
was president of the Chicago Young Men s Christian Association 
Ira David Sankey (1840-1908) joined him m Chicago m 1870 
and helped him greatly by the singing of hymns , and in a senes 
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of notable revival meetings in England 3-1^7 5, 1881-1884, 

1891-1892) and Anoittlca they carried on their gospel campaign, 
and became famowfor the Moody and Sankey Gospel Hymns 
In 1879 Moody opened the Northfield seminary for young 
women, at Northfield, Mass, and in 1881 the adjacent Mount 
Hermon school for boys, in each a liberal practical education 
centres about Bible training, the boys do farm-work and the 
girls house- work In 1889 he opened in Chicago the Bible 

Institute, and there trained Christian workers m Bible study and 
m practical methods of social reform, al Northheld in i8go 
he opened a Trainmg School in domestic science in the Northfield 
Hotel, formerly used only in summer for visitors at the annual 
conferences, of which the best known are the Bible (or C hnstian 
Workers’) Conference, first held at Northheld in 1880, and the 
Students’ (or College Men’s) ( onference, first held in 1887 
Moody died at Northfield on the 22nd of December 1899 
His sermons were colloquial, simple, full of conviction and point 
In his theology he laid stress on the Gospel and on no sectarian 
opinions — he was, however, a prc-millenarianite — ^and he 
worked with men as much more “ advanced ” than himself as 
Henry Drummond, uhom he eagerly defended against orthodox 
attack, and George Adam Smith Moody’s sermons were sold 
widely in English, and in German, Danish and Swedish versions 

See the (officiil) Ltfe of Dwight L Moody (New York, 1900), by his 
son, W R Moody (b 1809) and the estimate in Henry Drummond's 
Dwight L Moody Impressions and tuUs (New York, 1900), with an 
intr<xluction by George Adam Smith 

MOOLVIE (an Urdu variant of Arabic maidavi, a derivative 
of mullah, a man learned m the law), the name used in India 
of a man learned in Mahommedan law, and hence used generally 
of a teacher or as a complimentary title of one learned m any 
branch of knowledge 

MOON, SIR RICHARD, iST Baronet (1814-1899), English 
railway administrator, was the son of a Liverpool merchant, 
and was born on the 23rd of September 1814 The history 
of his life IS practically the history of the London & North- 
Western railway for the period in which he lived When he 
first became a member of the board m 1847, the company had 
just come into existence by the amalgamation of the Loi don 
& Birmingham, the Manchester & Birmingham, and the 
Grand Junction lines, and it was during his long connexion 
with it — first as director and then (from 1862 to 1891) as chair- 
man— that Its system was developed substantially into what 
It is now The Chester & Holyhead, the Lancaster & Carlisle, 
and many smaller lines were gradually added to it, either by 
leasing or by complete absorption, and finally in 1877 an act 
was obtained consolidating all into one homogeneous whole 
Throughout his career. Sir Richard Moon’s powers of or- 
ganization and his genius for what may be called railway 
diplomacy were of the greatest advantage to the company, and 
to him It owed in very large measure its commanding position 
An extremely hard worker himself, he expected equal diligence 
of his subordmates, but energy and capaiity did not go unre- 
warded, for he made promotions, not by standing or seniority, 
but by merit Sir Richard Moon, who was created a baronet 
m 1887, died at Coventry on the 17th of November 1899 
MOON (a common Teutonic word, cf Ger Mond, Du maan, 
Dan maane, &c , and cognate with such Indo-Germanic forms 
as Gr fxrfv, Sans mas, Irish mi, &c , Lat uses luna, 1 e luata, 
the shining one, liu:ere, to shine, for the moon, but preserves the 
word in mensis, month, the ultimate root for “moon” and 
“ month ” is usually taken to be me-, to measure, the moon 
bemg a measurer of time), in astronomy, the name given to the 
satellite of any planet, specifically to the only satellite of the 
earth 

The subject of the moon may be treated as twofold, one 
branch bemg concerned with the aspects, phases and consti- 
tution of the moon, ^he other with the mathematical theory 
of Its motion As the varymg phenomena presented by the 
moon grow out of its OTbital motion, the general character 
of the latter will be set forth in advance 
A lummous idea of the geometrical relations of the moon. 
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earth and sun will be gamed from the figure, by imagining 
the sun to be moved towards the left, and placed at a distance 
of 20 ft from the position of the earth, as represented at the 
right-hand end of the figure We have here eight positions of 
the moon, Mj, M^, &c , as it moves round the earth E The 
general average distance of the sun is somewhat less than four 
hundred times that of the moon We have next ,|J^onceive 
that, as the earth performs its annual revolution's'll nd the 
sun in an orbit whose diameter, as represented on the diagram, 
IS nearly 40 ft , it carries the orbit of the moon with it Con- 
ceiving the plane of the earth^s motion, which is that of the 
ecliptic, to be represented by the surface of the paper, the orbit 
of the moon makes a small angle of a little more than 5° with 
this plane Conceiving the line NN' to be that of the nodes 
at any time, and the earth and lunar orbit to be moving in 
the direction of the stiliight arrows, the earth will be on one 
side of the ei liptic from Mg to and on the other Side from 
to Mj, intersecting it at the nodes The absolute direction 
of the line of nodes changes but slowly as the earth and moon 
revolve, consequently, in the case shown m the figure, the line 



through an arc nearly equal to the angle N Six months 
later the direction of the opposite node will pass through the 
sun Actually, the line of nodes is in motion in a retrograde 
direction, the opposite of that of the arrows, by 19 3^ per year, 
thus making a revolution m 186 years, or 6,793 39 days (See 
Eclipse ) 

The varying phases 01 the moon, due to the different aspects 
presented by an opaque globe illuminated by the sun, are too 
familiar to require explanation We shall merely note some 
points which are frequently overlooked (i) the crescent 
phase of the moon is shown only when the moon is less than 
90® from the sun, (2) the bright convex outline of the crest ent 
IS then on the side toward the sun, and that the moon is seen 
full only when in opposition to the sun, and therefore rising 
about the time of sunset In consequence of the orbital motion 
the moon rises, crosses the meridian, and sets, about 48 m later 
every successive day Ihis excess is, however, subject to wide 
variation, owing to the obliquity of the ecliptic and of the lunar 
orbit to the equator, and therefore to the horizon The small^ 
the angle which the orbit of the moon, when near the point m 
rising, makes with the horizon the less will be the retardation 
Near the autumnal equinox this angle is at a minimum, hence 
the phenomenon of the ** harvest moon,^^ when for several 
successive days the difference of times of rising on one day 
and the next may be only from 15 to 20 minutes Near the 
vernal equinox the case is reversed, the interval between two 
rismgs of the nearly full moon being at its maximum, and between 
two settings at its minimum Generally, when the rising is 
accelerated the setting is retarded, and vu e versa 

The moon always presents nearly the same face to the earth, 
from which it follows that, when referred to a fixed direction 
in space, it revolves on its axis in the same time in which it 
performs its revolution Relatively to the direction of the 
earth there is really no rotation The rate of actual rotation 
is substantially uniform, while the arc through which the moon 
moves from day to day vanes Consequently, the face which 
the moon presents to the earth is subject to a corresponding 
variation, the globe as we see it slightly oscillating in a period 
nearly that of revolution This apparent oscillation is called 
hbratton, and its amount on each side of the mean is ( ommonly 
between 6® and 7® There is also a libration in latitude, arising 
from the fact that the axis of rotation of the moon is not 


precisely perpendicular to the plane of her orbit This hbration 
IS more regular than that in longitude, its amount being about 
60° 44' on each side of the mean The other side of the moon 
IS therefore invisible from the earth, but in consequence of the 
hbration about six-tenths of tlie lunar surface may be seen 
at one time or another, while the remaining four-tenths are for 
ever hidden from our view 

It IS found that the direction of the moon’s equator remains 
nearly invariable wnth respect to the plane of the orbit, and 
therefore revolves with that plane in a nodal period of i8j5 
years This shows that the side of the moon presented to us 
IS held m position as it were by the earth, from which it also 
follows that the lunar globe is more or less elliptical, the longer 
axis being directed toward the earth The amount of the 
elliptic ity IS, however, very small 

Two phenomena presented by the moon are plain to the naked 
eye One is the existence of dark and bright regions, irregular 
m form, on its surface, the other is the complete illumination 
of the lunar disk when seen as a crescent, a famt light revealing 
the dark hemisphere This is due to the light falling from the 
sun on the earth and being reflected back to the moon To 
an observer on the moon our earth w^ould present a surface 
more than ten times as large as the moon presents to us, con- 
sequently this earth-light is more than ten times brighter than 
our moonlight, thus enabling the lunar surface to be seen by us 

The surface of the moon has been a subject of careful tele- 
scopic study from the time of Galileo The early observers 
seem to have been under the impression that the ^rk regions 
might be oceans, but this impression must have been corrected 
as soon as the telescope began to be improved, when the whole 
visible surface was found to be rough and mountainous The 
work of drawing up a detailed description of the lunar surface, 
and la^mg its features down on maps, has from time to time 
occupied telescopic observers The earliest work of this kind, 
and one of the most elaborate, is the Seleno^raphta of Hevelius, a 
magnificent folio volume This contains the first complete map 
of the moon Names borrowed from geography and classical 
mythology are assigned to the regions and features A system 
was introduced by Riccioli in his Almagestum novum of desig- 
nating the more conspicuous smaller features by the names of 
emment astronomers and philosophers, while the great dark 
regions were designated as oceans, with quite fanciful names 
Mare imbrium, Oceanus procellarum, &c More than a century 
elapsed from the time of Hevelius and RiccioJi when J H 
Schroter of Lilienthal produced another profusely illustrated 
description of lunar topography 

The standard work on this subject during the 19th century was 
long the well-executed description and map of W Beer and J H 
Madler published in 1836 It was the result of several years’ 
careful study and micrometnc measurement of the features shown 
bv the moon The volume of text gives descriptive details and 
measurement of the spots and heights of the mountains 

In recent times photography has been so successfully applied 
to the mapping of our satellites as nearly to supersede visual 
observation The first photograph of the moon was a daguerreo- 
type, made by Dr J W Draper of New York m 1840, but it 
was not possible to do much in this direition until the more 
sensitive process of photographing on glass was introduced 
instead of the daguerreotype The taking of photographs 
of the moon then exdted much interest among astronomical 
observers of various countries Bond at the Harvard obser- 
vatory, De la Rue in England, and Rutherford m New York, 
produced lunar photographs of remarkable accuracy and beauty 
The fine atmosphere of the Lick observatory was well adapted 
to this work, and a complete photographic map of the moon 
on a large scale was prepared which exceeded in precision of 
detail any before prodiK ed The most extended and elaborate 
work of this sort yet undertaken is that of Maurice Loewy 
(1833-1907) and Pierre Puiseux at the Pans observatory, of 
which the first part was publi^cd in 1895 

'The broken and irregular character of the surface is most 
evident near the boundary between the dark and illuminated 
portions, about the time of first quarter The most remarkable 
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feature of the surface edmprises the craters, which are scattered 
everywhere, and generally surrounded by an approximately 
circular elevated ring Yet another remarkable feature com- 
prises bright streaks, branching out m various directions and 
through long distances from a few central points, especially 
that known as Tycho 

The height of the lunar mountains is a subject of interest 
It cannot be stated with the same dehniteness that we can 
assign heights to our terrestrial mountains, because there is 
no fixed sea-level on the moon to which elevations can be 
referred The only determination that can be made on the 
moon IS that of the height above some neighbouring hollow, 
crater or plain The most detailed measures of this sort were 
made by Beer and Madler, who give a great number of such 
heights These generally range between 500 and 3000 toises, 
or 3000 and 20,000 English feet The highest which they 
measured was Newton, 3727 toises, or 24,000 ft 

Ihe general trend of lunar investigation has been against 
the view that there is any resemblance between the surfaces 
of the moon and of the earth, except in the general features 
already mentioned No evidence has yet been found that the 
moon has either water or air The former, if it existed at all, 
could be found only m the more depressed portions, and even 
here it would evaporate under the influence of the sun's rays, 
forming a vapour which, if it existed in considerable quantity, 
would in some way make itself known to our scrutiny The 
most delicate indication of an atmosphere would be through 
the refraction of the light of a star when seen coincident with 
the limb of the moon Not the slightest change in the direction 
of such a star when m this position has ever been detected, and 
it IS certain that if any occurs it can be but a minute fraction 
of a second of arc As an atmosphere equal to ours in density 
would produce a deviation of an important fraction of a tlegree, 
It may be said that the moon can have no atmosphere exceeding 
m density the earth 

Devoid of air and atmosphere, the causes of meteorological 
phenomena on the earth are non-existent on the moon Ihe 
only active cause of such changes is the varying temperature 
produced by the presence or absence of the sun’s rays The 
range of temperature must be vastly wider than on the earth, 
owing to the absence of an atmosphere to make it equable 
Elaborate observations of the heat coming from the moon at 
Its various phases were made and discussed in 1871-1872 by 
Lord Rosse Among his results was that during the prc^gressive 
phases from before the first quarter till the full moon the heat 
received increases in a much greater proportion than the light, 
from which it followed that the former was composed mainly 
of heat radiated from the moon itself in consequence of the 
temperature which it assumed under the sun’s rays So far 
as could be determined, 86 % of the heat radiated was by the 
moon Itself, and 14 % reflected solar heat But it seems 
probable that this disproportion may be somewhat loo great 
Rosse’s determinations, like those of his predecessors, were 
made with the thermopile After S P Langley devised his 
bolometer, which wa^ a much more sensitive instrument than 
the thermopile, he, in conjunction with F W Veiy, applied 
It to determine the moon s radiation at the Allegheny observa- 
tory His results for the ratio of the total radiation of the full 
moon to that of the sun ranged from i 70,000 to 1 iio,cx 30 , 
which were in substantial agreement with those of Rosse, who 
found I 82,000 When Langley published his work the law of 
radiation as a function of the temperature was not yet estab- 
lished He therefore wrongly concluded that the highest tem- 
perature reached by the moon approximated to the freezing- 
water Stefan’s law of radiation, on the other hand, 
s ^Mj i^at the temperature must have been about the boiling- 
pcSjlpp order that the observed amount of heat might be 
This IS m fair agreement with the computed tempera- 
to the sun’s radiation upon a perpendicular absorbing 
suriac^wfcen no temperature is lost through conduction to the 
interior ^The agreement thus brought about between the results 
deduced from the law of radiation and the most delicate observa- 


tions of the quantity of heat radiated is of great interest, as showing 
that the theory of cosmical temperature now rests upon a sounci 
basis There is, however, still room for improved determinations 
of the moon’s heat bv the use of the bolometer in its latest form 
Possibility of Changes on the Moon — No evidence of life on 
the moon has ever been brought out by the minutest telescopic 
scrutiny^>9ilOr does life seem possible in the absence of air and 
water ^dfeme bright spots are visible by the earth-light when^ 
the moon is a thin crescent, which were supposed by Herschel 
to be volcanoes in eruption But these are now known to be 
nothing more than spots of unusual whiteness, and if any active 
volcano exists it is yet to be discovered Still, the question 
whether everything on the moon’s surface is absolutely unchange- 
able IS as yet an open one, with the general trend of opinion 
toward the affirmative, so far as any actual proof from observa- 
tion IS c oncerned The spot which has idost frequently exhibited 
changes m appearance is near the centre of the visible disk, 
marked on Beer and Madlei’s map as Ltnne Ihis has been 
found to present an aspect quite different from that depicted 
on the map, and one which vanes at different times But the 
question still remains open whether these variations may not 
1)6 due wholly to the different phases of illumination by the 
sunlight as the latter strikes the region from various directions 
Intensity of Moonlight — An interesting and important quantity 
is the ratio of moonlight to sunlight This has been measured 
for the full moon by various investigators, but the results are 
not as accordant as could be desired 1 he most reliable deter- 
mmations were made by G P Bond at Harvard and F Zollner 
at Leipzig, in i860 and 1864 Ihe mean result of these two 
determinations is the ratio i 570,000 We may therefore 
say that the intensity of sunlight is somewhat more than half 
a million times that of full moonlight A remarkable feature 
of the reflecting power of the moon, whic h was made known by 
Zollner’s observations, is that the proportion of light reflected 
by a region on the moon is much greater when the light falls 
perpendicularly, which is the case near the time of full moon, 
and rapidly becomes less as the light is more oblicjue This 
result was traced by Zollner to the general irregularity of the 
lunar surface, and the inference was drawn that the a\crage 
slope of the lunar elevation amounts to 47® i 

Motion of the Moon — The orbit of the moon around the earth, 
though not a fixed curve of any class, is elliptical m form, 
and may be represented by an ellipse which is constantly 
changing its form and position, and has the earth in one of its 
foci The eccentricity of the ellipse is in the general average 
about o 055, whence the moon is commonly more than /g- 
further from the earth at apogee than at perigee The line of 
apsides is in continual motion, generally direct, and performs 
a revolution in about 12 years Ihe inclination to the ecliptic 
IS a little moie than 5®, and the line of nodes performs a revolu- 
tion m the retrograde direction in 18 6 years The parallax 
of the moon is determined by observation from two wideh 
separated points, the most accurate measures are those made 
at Greenwich and at the Cape of Good Hope ihe distance 
of the moon can also be computed from the law of gravity, the 
problem being to determine the distance at >\hich a body 
having the moon’s mass would revolve around the earth in the 
observed period Ihe measures of parallax agree perfectly 
with the computed distance in showing a mean parallax of 
57' 2 8% and a mean distance of 238,800 miles Ihe period of 
revolution, or the lunar month, depends upon the point to 
which the revolution is referred Any one of five such direc- 
tions may be chosen, that of the sun, the fixed stars, the equinox, 
the perigee, or the node The terms synodical, sidereal, tropical, 
anomalistic, nodical, are applied respectively to these months, 
of which the lengths are as follow — 


Synodic month 
Sidereal month 
Tropical month 
Anomalistic month 
Nodical month 


Deviation from 
Length sidereal month 

29 53059 days 4- 2 20893 days 

27 32166 „ o 00000 „ 
2732156 ,, — ooooio , 

27 554 ^ M +0 23294 

2721222 —010944 „ 
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Plate 1 



THE MOON (Age I4d ih ) 1890 October 27 


By permission of Lick Obs»crvaioi> 
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VoU anois 

1 Apollonius 

2 hirmitus 

3 laruntius 

4 Secclu 

1; Miciobius 

6 \itruviiis 

7 Posidonius 
H PI ito 
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10 Autol>cus 
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12 Julius Caesar 
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10 Kepler 

17 l^orda 

18 Ihihnenberger^ 
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This diagram is a key to some of the features rti>roducc<l in tlic photograph 
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Other numerical particulars 1 elating to the moon are — 


Mean distance from the earth (earth's radius as i) (x) 2634 

Mean apparent diameter 51 5 

Diameter in miles 2159 6 

Moon's surface in square miles i j 600 000 

Diameter (earth's equatorial diameter as 1) o 2725 

Surface (earth's as i) o 0742 

Volume (earth's as i) o 0202 

Ratio of mass to earth's mass ^ i 81 53 ± 047 

Density (earth's as i) 060736 

Dt nsily (water's as i and earth s assumed as 5) . 3 46 

Ratio of gravity to gravity at the earth s surface i 6 

Inclination of axis of rotation to ecliptic 1° 30' ii 3"' 


The Lunar TJieory 

The mathematical theory of the moon’s motion docs not yet 
form a well-defined body of reasoning and doctrine, like other 
branches of mathematical science, but consists of a series of 
researches, extending through twenty centuries or more, and 
not easily welded 'into a unified whole Before Newton the 
problem was that of devising empirical curves to formally 
represent the observed inequalities in the motion of the moon 
around the earth After the establishment of universal gravi- 
tation as the primary law of the celestial motions, the problem 
was reduced to that of integrating the differential equations of 
the moon’s motion, and testing the completeness of the results 
by comparison with observation Although the precision of 
the mathematic al solution has been placed beyond serious 
doubt, the problem of completely reconciling this solution with 
the observed motions of the moon is not yet completely solved 
Under these circumstances the historical treatment is that best 
adopted to give a clear idea of the progress and results of 
research in this field Modern researches were developed so 
naturally from the results of the ancients that we shall begin 
with a brief mention of the w ork of the latter 

It IS in the investigation of thc_ moon's motion that the merits 
of the ancient astronomy are seen to the bcbt advintage In the 
hands of Hipparchus the theoiy was brought to a degree of precision 
which IS really mirvcllous when we compare it either with other 
branches of physical science in that age 01 with the views of contem 
porary non scientific wi iters The discoveries of Hipparchus w ei e — 

1 The Eccentricity of the Moon's Orbit — He found that the moon 
moved most rapidly ne ir a certain point of it« orbit, and most slowly 
near the opposite jxiint The law of this motion was such that the 
phenomena could be represented by supposing the motion to be 
ictiially circular and uniform the apparent variations King ex 
pi lined by the hypothesis that the earth was not situ ited m the 
centre of the orbit, but was displaced by an amount about equal to 
one-twcntieth of the radius of the orbit Ihcn by an obvious law 
of kinematics the angular motion lound the eaith would be most 
rapid at the point ne crest the earth that is at peiigee and slowest 
at the point most distant from the caith that is at apogee Thus 
the apogee and perigee became two definite points of the orbit, indi 
catetl by the variations in the angular motion of the moon 

These points are at the ends of that diameter of the orbit which 
])isses through the eccentrically situated eaith or in other words 
they are on that line which passes through the centre of the earth 
ind the centre of the orbit This line was called the line of apsides 
On comparing observations made at difltrent times it was found 
that the line of apsides was not fixed but made a complete revolu 
tion m the heavens, in the order of the signs ot the zodiac in about 
nine years 

2 The Numerical Determination of the Elements of the Moon's 
Motion — In order that the two capital discoveries just mentioned 
should have the highest scientific value it was essential that the 
numerical values 01 the elements involved in these complicated 
motions should be fixed with precision This Hipparchus was 
cniblcd to do by lunar eclipses Each eclipse gave a moment at 
which the longitude of the moon was 180® different from that of 
the sun 'The latter admitted of ready calculation Assuming the 
mean motion of the moon to be known and the perigee to be fixed, 
three eclipses, observed in different points of the orbit, would give 
as many true longitudes of the moon, which longitudes could be 
employed to determine thice unknown quantities — the mean longi 
tude at a given epoch, the eccentricity and the position of the 

ciigee By taking three eclipses separated at short intervals, 

oth the mean motion and the motion of the perigee would be 
known beforehand from other data with sufficient accuracy to 
reduce all the observations to the same epoch and thus to leave 
only the three elements already mentioned unknown The same 
three elements being again determined from a second triplet of 
eclipses at as remote an epoch as possible, the difference in the 

* A R Hinks “ Mass of the Moon, from Observations of Eros 
igoo-1901," Af N Roy Ast Soc , 1909, Nov , p 73 


longitude of the perigee at the two epoens gave the annual motion 
of tliat element, and the difference of mean longitudes gave the 
mean motion 

The eccentricity determined in this way is more than a degree in 
error owring to the effect of the eveetton, which was unknown to 
Hipparchus The result of the latter inequahty is brought out 
when It is sought to determine the eccentricity of the mbit from the 
observations near the time of the first and last quarter It was 
thus found by Ptolemy that an additional inequality existed in 
the motion which is now known as the evection The relations 
of the quantities involved may be shown by simple trigonometric 
formulae If we put g for the moon's anomaly or distance from J:he 
perigee, and I) for its elongation from the sun, the mequaUties m 
question as now known are — 

() 29® sin g (equation of centre) 

-f-i 27® sin (2D-g) (evection) 

During a lunar eclipse wc always have D — 180®, very nearly, and 
2D — 300® Hence the evection is then — 12® sin g ana con- 
sequently has the same argument g as the equation of centre so that 
it IS confounded with it The value of the equation of centre 
derived from eclipses is thus — 

0 29® sin g — I 27® sin g == 5 02® sin g 

Therefore the eccentricity found by Hipparchus was only 5® and 
was more than a degree less than its true value At first quarter 
we have D — 90® and 2D = 180® Substituting this value of 2D 
ill the last term of the above equation, we see that the combined 
equation of the centre and evection are at quadrature — 

0 29® sin g -f- I 27® sin g = 7 50® sin g 

Thus, m consequence of the evection the equation of the centie 
comes out 2® larger from observations at the moon’s quarters 
than during eclipses 

Ihe next forward step was due to Tycho Brahe He found 
that although the two inequalities found by Hipparchus and 
Ptolemy correctly represented the moon s longitude near con 
junction and opposition and also at the (quadratures it left a large 
outstanding error at the octants, that is when the moon was 45° 
or 135® on either side of the sun This inecjuality, which reaches 
the magnitude of nearly i® is known as the variation Although 
Tycho Brahe was an original discoverer of this meqiiahty through 
whom It became known Joseph Bertrand of Pans claimed th( 
discovery for Abu '1 Wef i an Arabian astronomer and made it 
q>pear that the lattei rt illy detected inequalities in the moon's 
motion which wc now know to have been the variation But he 
has not shown, on the part of the Arabian any such exact descrip 
lion of the inequality as is necessary to make clear his claim to the 
discovery We may conclude the ancient history of the lunar 
theory by s lying that the only real progress from Hipparchus to 
Newton consisted m the more exact determination of the mean 
motions of the moon its perigee and its line of nodes and in the 
discovery of tluce incqu^ities, the representation of which le 
quired geometrical constructions increasing in complexity with 
(\crv step 

The modern lunar theory began with Newton and consists m 
determining the motion of the moon deductively fiom the theory 
of gravitation But the great founder of celestial mechanics em 
ployed i geomctiital method ill adapted to le<id to the desired 
icsult, and hence his efforts to construct a lunar theory are of more 
interest as illustrations of his wonderful power and correctness in 
mathematical reasoning than as germs of new methods of research 
Ihe analytic method sought to expiess the moon s motion by integ 
rating the differential equations of the dynamical theory The 
methods may be divided into three class<-s — 

1 Laplace and his immediate successors, especially G A A 
Plana (i78i-i8()4), effected the integration by expressing the time 
m terms of the moon's true longitude Ihcn, by inverting tlic 
series the longitude was expressed in terms of the time 

2 By the second gcneril method the moons coordinates are 
obtained in terms of the time by the direct integration of the 
differential equations of motion, retaining as algebraic symbols the 
values of the various elements Most of the elements are small 
numerical fractions e, the eccentricity of the moon's orbit, about 
0055, e', the eccentricity of the earth's orbit, about 0017, 7, the 
sine of half the inclination of the moon's orbit, aK)ut o 046, m, the 
ratio of the mean motions of the moon and earth, about o 075 
Ihc expressions for the longitude, latitude and parallax appear as 
an infinite trigonometric series, in which the coefficients of the sines 
and cosines are themselves infinite series proceeding according to 
the powers of the above small numbers This method was applied 
with success by Pont6coulant and Sir John W Lubbock, and after 
wards by Delaunay By these methods the senes converge so 
slowly, and the final exjiressions for the moon’s longitude are so 
long and complicated, that the senes has never been earned far 
enough to ensure the accuracy of all the terms This is especially 
the case with the development m powers of m, the convergence of 
which has often been questioned 

3 The third method seeks to avoid the difficulty by using the 
numencal values of the elements instead of their algebraic symbols 
This method has the advantage of leading to a more rapid and certain 
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determination of the numerical (quantities required It has the 
disadvantage of giving the solution of the problem only for a 
particular case, and of being inapplicable in researches in which the 
general equations of dynamics nave to be apxihod It has been 
employed by Damoiseau, Hansen and Airy 

jfhe methods of the second general class are those most worthy 
of study Among these we must assign the first rank to the method 
of C E Delaunay, developed in his Thdone du mouvement de la 
luni (2 vols , i860, 1867), because it contains a germ which may 
yet develop into the great desideratum of a general method in 
celestial mechanics 

Among applications of the third or numencai method, the most 
successful yet completed is that of P A Hansen His first work, 
Fundamenta nova^ appeared in i8j8, and contained an exposition 
of his ingcmous and peculiar methods of computation Diinng 
the twenty years followmg he devoted a large part of his energies 
to the numerical computation of the lunar inequalities, the redeter- 
mination of the elements of motion^ and the preparation of new 
tables for computing tlie moon’s position In the latter branch of 
the work he received material aid from the British government, 
which published his tables on their completion m 1857 The com- 
mutations of Hansen were published some seven years later by the 
<(wal Saxon Society of Sciences 

U was found on comparing the results of Hansen and Delaunay 
that there are some outstanding discrepancies which ire of sufficient 
magnitude to demand the attention of those interested in the mathe- 
matical theory of the subject It was thcrtforc necessary tliat the 
numerical inequalities should be again determined by an entirely 
different method 

This has been done by 1 rncst W Brown, whose work may be 
TLgarded not only as the last word on the subject, but as embody- 
ing a seemingly complete and satisfactory solution of a problem 
which has absorbed an important part of the energies of mathe 
matical astronomers since the time of Hipparchus We shall try 
to convey an idea of this solution We have just mentioned the 
lour small quantities e?, e\ y and tn, in terms of the powers and pro- 
ducts of which the moon’s co-oidinates have to be expressed Euler 
conceived the idea of starting with a preliminary solution of the 
problem m whuh the orbit of the moon should be supposed to lie 
m the ecliptic, snd to have no occtntricity, while that of the sun 
was circular This solution being reached the additional teims 
were found, which were multiplied by the first pow(r of the sever il 
ececntneities and of the me hnatumn I hen the terms of tin second 
order W(rc found, and so on to any extent In a senes of rc mark- 
able papers published m 1877-1888 Hill improved Eukr s method, 
ind worked it out with much more rigour and fullness tliaii h ule i 
had been able to do His most important contnbution to the 
ubicct consisted in working out by extremely elegant mathe- 
matical processes the method of determining the motion of the 
perigee John Couch Adams iftcrwards dtttrmmod the motion 
of the noac m a similar wiy The numerical comput itions were 
woiked out by Hill only for the fust approximation I he subject 
was then haken up by Brown, who in a serits of rc'^earchcb pub- 
lished in the Meviotrs of the Royal Astionornical Society and m 
‘he Transactions of the Amenean Mathematical Society extended 
Hill s method so as to form a practically comjdctc solution of the 
entire problem The principal feature of his work was th it the 
quantity w, which is regarded as constant, ajqicars only m a 
numencai form, so that the uncertamhes arising from development 
in a senes accruing to its powers is done away with 

The solution of the mam mathematical problem tlius reached is 
that of the motion of three bodies only —the sun, earth and mexm 
The mean motion of the moon round the earth is then mvaiiable 
the longitude containing no inequalities of longer jiciiod than thit 
of the moon's node, 18 6y But Edmund Halley found, by a 
comparison of ancient eclipses with modern observations, that the 
mean motion had been accelerated This was confirmed by Richard 
Dunthorne (1711-1775) Corresponding to this observed fact was 
the inference that the action of the planets might m some way 
influence the moon’s motion Thus a new bianch of the lunar 
theciry was suggested — the determination by theory of the effect of 
planetary action 

The first step in constructing this theory was taken by Laplace, 
who showed tnat the secular acceleration was produced by the 
secular diminution of the (.arth’s orbit He computed the amount 
as about lo'^ per century, which agreed with the results dt rived 
by Dunthorne from ancient Laplace’s immediate suc- 
cessors, among whom were Plana and Pont^coulant, 

found a larger value, Hansen it to 12 5', which he intro- 

duced into his tables This valfWHHw found by himself and Airy 
to represent fairly well several ancient eclipses of the sun, notably 
the supposed one of Thales But Adams in 1855 ^ showed that the 
previous computations of the accelera#on were only a rude first 
approximation, and that a more ngoroW computation reduced the 
result to about one-half This dlmiifiatlon was soon fully con- 
firmed by others, espec ally Delaunay, although for some time 
Pont^coulant stoutly maintained the correctness of the older 
result But the demonstration of Adams’s result was soon made 

^ Philosophical TransachonSy 1853 


conclusive, and a value which may be regarded as definitive has 
been derived by Brown With the latest accepted diminution ot 
the eccentricity, the coefficient is 5 91"^ 

The question now arose of the origin of the discrepancy between 
the smaller values by tlieory, and the supposed values of 12'' derived 
from ancient eclipses In 1 856 William t crrel showed that the action 
of the moon on the oce in tidal waves would result m a retardation 
of tiic earth’s rotation, a result, at first unnoticed, which was inde- 
pendently reached a few years later by Delaunay The amount of 
retardation does not admit of accurate computation, owing to the 
uncertainty both as to the amount of the oceanic friction from which 
it arises and of the exact height and form of the tidal wave, the 
action of the moon on which produces the effect But any rough 
csfimatc that can be made shows that it might well be supposed 
much larger than is necessary to produce the observed differences 
of o per century It was therefore surprising when^ in 1877, 
Simon Newcomb found, by a study of the lunar eclipses hancled 
down by Ptolemy and those observed by the Arabians — data 
much more reliable than the vague accounts of ancient solar eclipses 
— that the actual apparent acceleration was only about 8 3^ This 
IS only 2 4^^ larger th in the theoretical value, and it seems difficult 
to suppose that the ellect of the tidal retardation can be as small as 
this This suggests that the retardation may be in great part 
compensated by some accelerating cause, the existence of which is 
not yet well established Ihe followmg is a summary of the 
present state of the question — 

The theoretical value of the acceleration, assuming 


the day to be constant, 13 5 

Ilanst 11 ’s value m his V ables de la lune is 1219 

Hansen’s revised, but still theoretically erroneous, 

result IS 12 56 

1 he value which best represents the supposed eclipses 
— (i) of Thales, (2) at Larissa, (^) at Stikkelstad 
— IS about 117 

The result from purely astronomieal observation is 83 


Jnequahites of Long Period — Combined with the question of 
secular acceleration is another which is still not entirely settled — 
that of inequalities of long penod in th( mean motion of the moon 
round the earth Laplace first showed that modern objcrvations 
of the moon indicated that its mean motion was re illy less duimg 
the second balf ol the i8th etnUiiy than during the fust h df, and 
henee inferred the existence ot an inequality having a period of 
more than i cent 111 y 

The existence of one or more such inequalities has been fully 
eonfiimed by all the observations, both caily anel reeuit, that 
have beeeimc avulable since the time of laplacc It is also lounel 
by computation from theory that the planets do produce several 
appreciable ineejiialities of long pciiod, as well as a great number of 
short pciiod, m the motion 01 the moon But the loimer do 
not eorrespond to tlic observed inequalities, ind the explanation 
of the outstanding diffci cnees may be regirdcd to day as the meast 
j)ei])lcxing enigma m astronomy The most jdausiblc explana- 
tion IS thit, like the diserepancy in the secular accele rition, tne ob- 
served deviation is only ipparent, and irises from slow fluctuations 
m the earth's lotition, and therefoic in our measure ot time pro- 
diieed by the motion of great masses of jiolar ice and the variability 
e)f the amount of snowfall on the great continents Were this the 
e ISC a similar inequality should be found in the observed times of 
the transits of Mercury But the latter do not ceitainly show any 
deviation m the measure of time, and seem to preclude a deviation 
so large as that derived from observations of the moon This 
suggests that ineciuahtirs m the action of the planets may have 
been still overlooked, the subject being the most intricate with 
which celestial mcch inics has to deal But this action has been 
recently worked up with sueh completeness of detail by Kadau, 
Newcomb and Brown, that the possibility of any unknown term 
seems out of the question Ihc enigma therefore still defies 
solution 

Bii^noGRAPH\ — Works on selenography Hevcliiis, Seleno- 
graphia sive Ivnae descripito (Danzig, 1647), Riccioli, Almagestum 
novum (Bologna, 1651), J H Schroetcr, Selenotopographtsohe 
Fragmente zur genauern Kenntmss der Mondflache (I ihenthal, 
1791), W Beei and J H Madler, Der Mond nach semen kosmtschen 
und indtviduellen Verhdltmsseny oder Allgenteine vergletchende Seleno- 
eraphte (Berlin, 1837), Richard A Proctor, The Moon (London, 
1873, the first edition contains excellent geometrical demonstra- 
tions of the inequalities produced by the sun in the moon's motion, 
which were partly omitted in the second edition) , J Nasmyth anel 
J Carpenter, The Moon, Considered as a Planet, a World and a 
Satellite (London, I903i fine illustrations), E Neison (now Neville), 
The Moon and ihe Conditions and Configurations of its Surface 
(London, 1876), M Ljoewy and P Puiseux, Atlas photographique de 
la June (Impnmorie Royale, Paris, 1896-1908), W H Pickering, The 
Moon, from photographs (New York, 1904), G P Serviss, The moon 
(London, 1908), a popular account illustrated by fine photowaphs 

On the subject of lunar geology, see N S Shaler m Smithsonian 
Contributions to Knowledge, vol xxxiv No 1438, and P Puiseux, 
** Hecherches sur Torigme probable des formations lunaircs." in 
Annales de I observatoire de Pans, Mimoires, tome xxii 
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The fo^o^\mg are among the works relating to the motion of the 
moon, which are of histone importance or present interest to the 
student Clairaiit, Tht^one de la lune {2nd ed , Pans, 1765), L 
Euler, Theona motuum lunae nova methodo pertraciaia (Petropolis, 
1772) G Plana, Thiorie du mouvement de la lune (3 vols , Turin, 1832) , 
P A Hansen, Pundamenta nova investigatioms orbttae verae quant 
luna perluhifat (Gotha, 1838), Darlegung der theoreitschen Berechnung 
der tn den Mondtafeln angewandUn Storungen (Leipzig, 1862) 
C Delaunay, Throne du mouvement de la lune (2 \oIs , Pans, 1860- 
1867), F F Tisserand, TraitS de micamque ''de^te tome 111, 
Expose de I ensemble des thrones relatives au mouvement de la lune 
(Pans, 1894) ^ ^ Brown, theory of the Motion of the Moon, ' 
memoirs of the Royal Astronomical Society, various vols als<i 
Transactions of the American Mathematical Society, vols iv and vi 
E W Brown, Introductory Treatise on the Lunar Theory (( am- 
bndge University Press, 1896), Hansen, Tables de la lune (London, 
1857) (Admiralty publication), W Fcrrel, On the Fhect of the 
Sun and Moon on the Rotary Motion the Earth, A dron Jour , 
vol 111 (1854), ^ Newcomb, ‘Rtsearchts on the Motion of the 
Moon " (Appendix to Washington Observations for 1875, discussion 
of the moon^s mean motion) S Newcomb, Transformation of 
Hansens Liinir Iheory,'* Ast Papers of the Amer Ephemensj 
vol 1 , K Radau, In^ahtesplanetaircsdu mouvement dcHluno * 
(Annales, Pans Observatory, vol xxi ) S Newcomb, Action of 
the Planets on the Moon, ^ Ast Papers of the Amer Ephemeris, 
vol V , pt 3 (1896) Also, Publication 72 of the Carnegie Institu- 
tion of Washington (1907) E W Brown, Inequalities in the Moon*s 
Motion produced by the Action of the Planets (the Adams piize essay 
for 1907) (S N ) 


MOONSEED, in botany, a common name for Memspermum^ a 
genus of climbing deciduous shrubs, containing one species in 
North Americx and another in Eastern Asia I he former, 
M ennadense, is a handsome plant, suited to damp and shadv 
w ills, with large reniform peltate leaves and yellowish flowers 
borne in profusion on long pendulous racemes 

MOONSTONE, a variety of feldspar, showing in certain direc- 
tions a bluish opalescence, whence its value as an ornamental 
stone When cut with a convex surface it displays a soft milky 
reflection foiming a luminous band, but not sharply defined 
as m cat s-( \ e The ordinary moonstone is a translucent 
variety of orthoclase known as aduhria (see Orthoclasi^), 
wher»ce the peculiar sheen has been 
called adulareseciv e Ihe effect is 
probably caused bv interference from 
twin lamellae, or by numerous enclo- 
sures of mi( roscopic laminae, definite Iv 
orientated, and it has been suggested 
that these may often be flakes of 
kaolin due to me ipient decomposi- 
tion of the feldspar Praetic'illv all the 
moonstone of commerce comes Iron 
Ceylon, principally from the Dumbara 
district of the Central Province It 
occur 4 as pebbles and irregular masses 
m the gem-gravels and clay-deposits 
and is also obt lined by eiuarrvmg an 
adulana leptynite, as described by Dr 
A K Coomdraswamy Very similar 
in some respects to moonstone is the 
chatoyant soda-feldspar which was 
called b) T Sterry Hunt penstente, 
from Cir -rrcpio-rcpa, a dove, in allusion 
to the resemblance of its lustre to that 
of the bird’s neck The original peri- 
sterite was from Bathurst near Perth, 
Lanark county, Ontario, but it occurs 
also at Macomb, St Lawrence county, 
New York 

MOONWORT, or Moon-fern, in 
botany, the popular name of a small 
fern (Botrychium Lunafia)^ belonging 
to the order Ophioglossaceae (see 
Ferns) It has a tuberous root-stock 
and a stout fleshy glabrous frond 3 to 
6 in long, with a sterile and fertile 
portion , the former bears several pairs 
of close-set, semicircular or moon-shaped pinnae, the latter j 
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Irom Strsusburger A L$krbuch 
(Ur Botan\fi^ by permission 
of Gustav Fischer 

Botrychium Lunana 
(i nat size) 


is pinnately branched and covered, on the face opposed to 
the stenle portion, with small globose spore-cases which burst 
transversely It is a widely distributed plant in the north and 
south temperate and cold zones, and is found in pastures and 
grassy banks m Britain 

MOOR (i) A heath, an unenclosed stretch of waste or 
uncultivated land, covered with heather, also such a heath 
preserved for game-shooting, particularly for the shooting of 
grouse The O Eng mdr, bog, moor, is represented in other 
Teutonic languages, cf Dan mor, Ger Moor, 0 Du moer,^c , 
from an O Du adjectival form moerasch comes Eng morass, a 
bog Probably mere, marsh, are not to be connected xvith these 
words (2) Ihe verb “ to moor, ’ to fasten a ship or boat to 
the shore, to another vessel, or to an anchor or buoy, by cables, 
&c , IS probably from the root seen m mod Du meren, which 
also gives the English nautical term “ marlme,” small strands of 
rope used for lashings or seizings, and marlme-spike,” a small 
iron tool for separating the strands of rope, &c 

MOORCROFT, WILLIAM (c 1770-1825), English traveller, 
was bom in Lancashire about 1770 He was educated as a 
surgeon in Ijverpool, but on completing his course he resolved 
to devote himself to veterinary surgery, and, after studying the 
subject m France, began practice m London In 1795 he 
published a pamphlet of directions for the medical treatment 
of horses, with special reference to India, and m 1800 a Cursory 
Account of ihe Methods of Shoeing Horses Having been offered 
by the East India Company the inspiec torship of their Bengal 
stud, Moorcroft left England for India m 1808 Under his 
care the stud rapidly imjiroved, in order to perfect the breed 
he resolved to undertake a journey into Central Asia to obtain 
a stock of Turkoman horses In company with Captain William 
Htarscy, and encumbered with a stock of merchandise for the 
purpose of establishing trade relations between India and 
Central Asia, Moorcroft left Josimath, well within the mountains, 
on the 26th of May 1812 Proceeding along the valley of the 
Dauli, they reached the summit of the frontier pass of Niti 
on the ist of July Dese ending by the towns of Darba and 
Gcirtok, Moorcroft struck the mam upper branch of the Indus 
near its source, and on the 5th of August arrived at the sacred 
lake of Manasarowar Returning by Bhutan, he was detained 
some time by the Ghurkas, and reached Calcutta in November 
I his journey only served to whet Moorcroft’s appetite for more 
extensive travel, for whuh he prepared the way bv sending out 
a young Hindu, who succeeded in making extensive explora- 
tions In company with him and George 1 rebeck, Moorcroft 
set out on his second journey m October 1819 On the 14th of 
August the source of the Bcas (Ilvphasis) was discovered, and 
subsequentlv that of the Chenab Lch, the capital of Ladakh, 
was reached on the 24th of September, and here several months 
were spent m exploring the surrounding country A com- 
mercial treaty was concluded with the government of Ladakh, 
by which the whole of Central Asia was virtually opened to 
British trade Kashmir was reached on the 3rd of November 
1822, Jalalabad on the 4th of June 1824, Kabul on the 20th of 
June, and Bokhara on the 23th of Febniary 1825 At Andkhui, 
in Afghan Turkestan, Moon roft was seized with fever, of which 
he died on the 27th of August 1825, Trebeck surviving him 
only a few days But according to the Abb6 Hue, Moorcroft 
reached Lhasa in 1826, and lived there twelve years, being 
assassinated on his way back to India in 1838 In 1841 Moor- 
croft’s papers were obtained bv the Asiatic Society, and pub- 
lished, under the editorship of H H Wilson, under the title of 
Travels in the Himalayan Provinces of Hindustan and ihe Punjab, 
in Ladakh and Kashmir, tn Peshawur, Kabul Kunduz and 
Bokhara, from i8ig to 18 2 j 

See Graham Sandberg, The Exploration of Ttbet (1904) 

MOORE» ALBERT JOSEPH (1841-1893), English decorative 
painter, was bom at York on the 4th of September 1841 He was 
the youngest of the fourteen children of the artist, William Moore, 
of York, who in the first half of the 19th century enjoyed a 
considerable reputation m the North of England as a painter of 
portraits and landscape In his childhood Albert Moore showed 
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an extraordinary love of art, and as he was encouraged in 
his tastes by his father and brothers, two of whom after- 
wards became famous as artists — John Colhngham Moore and 
Henry Moore, R A — he was able to begin the active exercise of 
his profession at an unusually early age His first exhibited 
works were two drawings which he sent to the Royal Academy in 
1857 A year later he became a student in the Royal Academy 
schools, but after working in them for a few months only 
he decided that he would be more profitably occupied in inde- 
pendent practice During the period that extended from 1858 
to 1870, though he produced and exhibited many pictures and 
drawings, he gave up much of his time to decorative work of 
various kinds, and painted, in 1863, a series of wall decorations 
at Coombe Abbey, the seat of the earl of Craven, in 1865 
and 1866 some elaborate compositions “ The Last Supper and 
** The Feeding of the hive Thousand ” on the chancel walls of 
the church of St Alban, Rochdale, and in 1868 “A Greek 
Play,'' an important panel m tempera for the proscenium of 
the Queen's Theatre in Long Acre His first large canvas, 
“ Elijah's Sacrifice," was completed during a stay of some five 
months m Rome at the beginning of 1863, and appeared at the 
Academy in 1865 A still larger picture, Ihe Shunamite 
relating the Glories of King Solomon to her Maidens," was 
exhibited in 1866, and with it two smaller works, “ Apricots " 
and Pomegranates " In these Albert Moore asserted plainly 
the particular technical conviction which for the rest of his 
life governed the whole of his practice, and with them he first 
took his place definitely among the most original of British 
painters Of his subsequent works the most notable are “ ihe 
Quartette " (1869), “ Sea Gulls " (1S71), “ hollow-my-Leader " 
(1873), Shells " (1874), “lopaz" (1879), '‘Rose Leaves" 
(1880), “Yellow Marguerites" (1881), “Blossoms" (1881), 
“ Dreamers " (1882), “ Reading Aloud " (1884), “ Silver " 
(1886), “Midsummer" (1887), “A River Side" (1888), “A 
Summer Night " (1890), “ Lightning and Light " (1892), “ An 
Idyll " (1893), and “ The Loves of the Winds and the Seasons," 
a large picture which was finished only a few days before his 
death He died on the 25th of September 1893, at his studio 
in Spenser Street, Westminster Several of his pictures are 
now in public collections, among the chief arc “ Blossoms," 
in the National Gallery of British Art, “A Summer Night" 
in the Liverpool Corporation Gallery, “Dreamers" in the 
Birmingham Corporation Gallcrv, and a water-colour, “ Ihc 
Oi>en Book," in the Victoria and Albert Museum, South Ken- 
sington In all his pictures, save two or thiee produced in his 
later boyhood, he avoided anv approach to stoiy-telling, and 
occupied himself exclusively with decorative airangcments of 
lines and colour masses The spirit of his art is essentially 
classic, and his work shows plainly that he was deeply influenced 
by study of antique sculpture, but he was not in any sense an 
archaeological painter, nor did he attempt reconstructions of the 
life of past centuries Artisticallv he lived in a world of his 
own creation, a place peopled with robust types of humanity of 
Greek mould, and gay with bright-coloured draperies and 
bnlliant-hued flowers. As an executant he was careful and 
certain, he drew fineU, and his colour-sense was remarkable for 
Its refinement and subtle appreciation Few men have equalled 
him as a painter of draperies, and still fewer have approached 
his ability in the application of decorative principles to pic- 
tc'nal art 

MOORE, EDWARD (i 712-1757), English dramatist and 
miscellaneous writer, the son of a dissenting minister, was 
born at Abingdon, Berkshire, bn'l^ic 22nd of March 1712 He 
was the author of the domestic tragedy of The Gamester, originally 
produced in 1753 with Garrick m the leading character of 
Beverley, the gambler As a poet he produced clever imitations 
of Gay and Gray, and with the assistance of George, ist Lord 
Lyttelton, Lord Chesterfield and Horace Walpole, conducted 
ih^World (i 753 'i 757 X ^ weekly periodical on the model of the 
Rambler Moore collected his poems under the title of Poems, 
Fables and Plays in 1756 He died m Lambeth on the ist of 
March 1757 His Dramatic Works were published in 1788 
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MOORE, GEORGE (1853- ), Irish novelist and poet, was 

born in Ireland, son of George Henry Moore, M P , a well- 
known orator and politician He studied art in London and 
finished his education in Pans He was a regular contributor 
to various London magazines when he published his first volume, 
in verse. The Flowers of Passion (1877) A second. Pagan 
Poems, appeared in 1881 As a novelist he followed the 
French school of Flaubert and Zola, and became prominent for 
deliberate realism His powerful Mummer's (1885) had 
decidedly repulsive elements But Zolaism meanwhile was a 
thing to which the reading public was gradually becoming 
acclimatized George Moore’s Esther Waters (1894), a strong 
story with an anti-gambling motive, had a more general success, 
and was followed by Evelyn Innes (1898), a novel of musical 
life, and its sequel. Sister Teresa (1901) He interested himself 
in the Irish Gaelic revival, and was one of the founders of the 
Irish Literary Theatre His play. The Strike at Arhngford 
(three acts, in prose, 1893), was written for the Independent 
Theatre, and his satirical comedy. The Bending of the Bough 
(1900), dealing with Irish local affairs, was played by the Irish 
Literary Theatre in Dublin His Diarmutd and Grama, w ritten 
with Mr W B Yeats, was produced by Mr F R Benson's 
company at the same theatre in 1901 The Vntilled Field 
(1903) and The Lake (1905) are romantic pictures of Irish life 
Moore had originally come to the front in London about 1888 
as an art critic, and his published work in that line includes 
Impressions and Opinions (1891) and Modern Painting (1893, 
2nd ed , 1897) Among his other books are A Drama in Muslin, 
(1886), A Mere Accident (1887), Parnell and Uis Island (1887), 
Mike Fletcher (1889), Spring Days (1888), Vain fortune (1890), 
Celibates (1895), Confessions of a Young Maw (1888), and Memoirs 
of My Dead Life (1906) 

MOORE, GEORGE FOOT (1851- ), American biblical 

scholar, was born in West Chester, Pennsylvania, on the 15th of 
October 1851, the son of William Eves Moore (1823-1899), a 
prominent Presbyterian mmister, long the permanent clerk of 
the Presbyterian General A’^sembly The son graduated at 
Yale in 1872 and at Union Theological Seminary in 1877, was 
ordained in 1878, and from 1878 to 1883 was pastor of the 
Putnam Presbyteiian Church, Zanesville, Ohio He was 
Hitchcock professor of the Hebrew language and literature in 
Andover Theological Seminary in 1883 1902, and was president 
of Its faculty in 1899-1901, in 1902 he became professor of 
theology and m 1904 professor of the history of religion at 
Harvard University His chief critical work dealt with the 
Hexateuch, and moie particularly the Book of Judges (Com- 
mentary, 1895, translaticm and notes, 1898, text with 

critical notes, 1900) 

MOORE, HENRY (1831-1893); English painter, the ninth son 
of William Moore, of York, and brother of Albert Joseph Moore, 
was born m that city on the 7th of March 1831 His artistic 
education was chiefly supervised by his father, but he also 
attended the York School of Design, and worked for a short 
time in the Ro>al Academy Schools He first exhibited at the 
Academy in 1853, and was a constant contributor to its exhibi- 
tions till his death At the outset of his career he occupied 
himself mostly with landscapes and paintings of animals, 
executed with extraordinary detail in imitation of the prevailing 
taste of the Pre-Raphaelite Brotherhood, but in 1857, while on 
a visit to the West of England, he made his first attempts as a 
sea-painter His success was immediate, and it had the effect 
of diverting him almost entirely from landscapes Among 
his most important canvases must be reckoned “ I he Pilot 
Cutter " in 1866, “ The Salmon Poachers " in 1869, “ The 
Lifeboat" in 1876, “Highland Pastures" in 1878, “The 
Beached Margent of the Sea " m 1880, “ The Newhaven Packet " 
(bought by the Birmingham Corporation), and “ Catspaws off 
the Land " (bought by the Chantrey Fund trustees), in 1885, 
“ Mount’s Bay " (bought by the Manchester Corporation) m 
i886, “ Nearing the Needles " m 1888, “ Machrihanish Bay, 
Cantyre,” m 1892, “ Hove-to for a Pilot " in 1893, and “ Glen 
Orchy," a landscape, in 1895 He was elected an associate 
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of the Royal Society of Painters m Water Colours in 1876, and 
a full member in 1880, an associate of the Royal Academy m 
1885, and an academician in 1893, and at Pans, in 1887, whtre 
he exhibited “ The Newhaven Packet ” and “ The Clearness 
after Rain,” he received a grand pnx and was made a knight 
of the Legion of Honour He died at Margate on the 22nd of 
June 1895 His works arc marked by admirable appreciation 
of nature, and by a rare understanding of wave-form and colour 
and of the subtleties of atmospheric effect, and as a sea-painter 
he may fairly be regarded as almost without a rival 
MOORE, JOHN (1729-1802), Scottish physician and writer, 
was born at Stirling in 1729, the son of a clergyman After 
taking his medical degree at Glasgow, he served with the army 
in Flanders, then proceeded to London to continue his studies, 
and eventually to Pans, where he was attached to the household 
of the Bntish ambassador His novel Zeltuo (1789), a close 
analysis of the motives of a selfish profligate, produced a great 
impression at the time, and indirectly, through the poetry of 
Byron, has left an abiding mark on literature Byron said 
that he intended Childe Harold to be a poetical Zeluco,” and 
the most striking featuT-es of the piortrait were undoubtedly 
taken from that character Moore’s other works have a less 
marked individuality, but his sketches of society and manners 
it\ France Germany, Switzerland, Italy and England furnish 
valuable materials for the social historian In 1792 he accom- 
panied Ix)rd Lauderdale to Pans, and witnessed some of the 
principal bcenes of the Revolution His Journal during a Rest- 
dence la h ranee (1793) is the careful record of an eye-witness, 
and IS frequently ref ei red to by Carlyle He died in London 
on the 2ist of January 1802, leaving five sons, the eldest of 
whom was General Sir John Moore James Moore (1763-1834), 
who wrote Sir John’s Life, was also the author of some important 
medical works, and Sii Graham Moore (1764-1843), saw mu<h 
active naval service and became an admiral 
MOORE, SIR JOHN (1761-1809), British general, the son 
of John Moore, was born at Glasgow on the 13th of November 
176T From his early years he intended to become a soldier, 
learned the Prussian firing exercise, and was alwavs operating 
m the field and showing how Geneva could be taken ” By the 
duke of Hamilton’s influence he obtained an ensigncy in the 51st 
foot (1776), learned his drill at Minorca, and in 1778 was ap- 
pointed captain -lieutenant in a new regiment raised by Hamilton 
for servK e in the American War Moore remained in America 
to the peace of 1783, after which the Hamilton regiment was 
disbanded In 1784 he was returned by the Hamilton interest 
as member of parliament for the united boroughs of Lanark, 
Selkirk, Peebles and Linlithgow In parliament, though he 
never spoke, he seems to have tAken his duties very seriously, 
and to have preserved an independent position, in which he won 
the friendship of Pitt and the respect of Burke, and (more 
important still) the friendship of the duke of York In 1787 
he became major in the 60th (now King’s Royal Rifles), but 
in the following year he was transferred to his old corps, the 
51st In 1792 Moore sailed with his corps to the Mediterranean 
He was too late to assist at Toulon, but was engaged throughout 
the operations m Corsica, and won particular distinction at 
the taking of Calvi, where he was wounded Soon after this 
he became adjutant-general to Sir Charles Stuart, with whom 
he formed a close friendship After the expulsion of the French 
Moore became very intimate with many of the leading Corsican 
patriots, which intimacy was so obnoxious to Sir Gilbert Elliot 
(later Lord Minto) that Moore was eventually ordered to leave 
the island m forty-eight hours, though Elliot wrote in warm 
terms of his ability Pitt and the duke of York thought still 
more highly of Colonel Moore, who was soon sent out to the 
West Indies m the local rank of brigadier-general Here he 
came under the command of Sir Ralph Abercromby, whose 
most valued adviser and subordinate Moore soon became 
In the Santa Lucia expedition he won further distinction bv 
his conduct at the capture of the Vigie and Morne Fortune, 
and when Sir Ralph left the island he appointed Moore governor 
and military commander In 1798 he accompanied Abercromby 


to Ireland as a major-general, and during the rebellion was 
actively engaged in c ommand of a corps m the south, defeating 
a large force of the Irish, and saving Wexford from destruction 
after the battle of Vinegar Hill (June 21) His services were m 
universal request, and Abercromby had him appointed to the 
command of a brigade destined for the expedition to Holland. 
At the action of Egmont-op-Zee, on the 2nd of October 1799, 
his brigade lost very heavily, and he himself was wounded for 
the fourth time, on this occasion severely On his return from 
Holland he was made colonel of the 52nd regiment, with wtiich 
he was connected for the rest of his career, and which under his 
supervision became one of the finest regiments in Europe 
Throughout the Egyptian expedition he commanded the 
reserve The 28th and 42nd regiments in this corps gained 
great distinction at the battle of Alexandria, where Moore 
himself was again wounded He returned to duty, however, 
before the surrender of the French forces to General Hutchinson, 
and added so much to his reputation by his conduct m this 
brilliant campaign that after the short peace came to an end he 
was appointed to command the force assembled at Shorncliffe 
Gimp (1803) as a part of the army intended to meet the projected 
invasion of Napoleon Here were trained some of the best 
regiments of the service, amongst others the 43rd, 52nd and 
95th Rifles, the regiments which afterwards formed the famous 
f ight Division ” and won m the Peninsula an unsurpassed 
reputation, not only for the skilful performance of the duties 
of light troops, but also for m\mcible steadiness m the line of 
battle These corps (now represented in the army by the ist 
and 2nd battalions of the Oxfordshire Light Infantry and the 
Rifle Brigade) bore the impress of Moore’s training for thirty 
years and more, and as early as 1804, on account of the superior 
slate ” of the 52nd, the king granted the officers exceptional 
promotion (August 29, 1804) The system of light infantry 
tactics taught at Shorncliffe wa^s not invented by Moore, but 
he had always advocated the creation of these troops, and he 
supervised the training whuh produced such great results 
While at Shorncliffe he renewed his intimacy with Pitt, who 
was then residing at Walmer Castle, and his close friendship 
with lady Hester Stanhope led to the erroneous beluf that 
he was betrothed to her On his return to ofiicc Pitt caused 
Moore to be made a Knight of the Bath, and about the same 
time came his promotion to the rank of lieutenant-general 
Fox, when he succeeded to office, showed the same appreciation 
of Moore, and m 1806 sent him to the Mediterranean as second- 
in-command to his brother. General H E Fox In the various 
minor expeditions of the time Moore had a share, at first as a 
subordinate, but soon, when Fox went home on account of lU- 
health, as commander-in-chief of the Bntish army employed 
in the Mediterranean About this time he forme d an attachment 
for Caroline Fox (afterwards the wife of Sir William Napier), 
to whom, however, he did not offer marriage, fearing to “ influence 
her,” by his high position and intimacy with her father, “ to an 
irretrievable error for her own future contentment ” {Life of 
Sir C Napier, 1 39) In 1808 Moore was ordered to the Baltic, 
to assist Gustavus IV , king of Sweden, against Russia, France 
and Denmark The conduct of the king, who went so far as to 
place Sir John Moore under arrest when he refused to acquiesce 
m his plans, ruined any chance of successful co-operation, and 
th^ English general returned home, making his escape in disguise 
He was at once ordered to proceed with his division to Portugal, 
where he was to be under the command of Sir Hew Dairy mple 
and Sir Harry Burrard To Moore, as a general of European 
reputation, who had held a chief command, the appointment of 
two senior officers to be over him appeared as a bitter insult, 
though his resentment did not divert him from his duty He 
met his reward, for when, m the excitement caused by the con- 
vention of Cintra, Dalrymple and Burrard were ordered home, 
Moore was left m command of the largest British army that 
had been employed since the commencement of the war 
Wellesley who returned home with the other generals, showed 
his appreciation of Moore, and in an interesting letter {Wellington 
Despatches, Oct. 8, 1808) expressed his desire to use his own 
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great political influence to effect a reconciliation between Moore 
and the ministers 

It was not long before the Spaniards summoned Sir John 
Moore’s army to assist them against the advance of Napoleon, 
and the troops were marched into Spam, Salamanca being 
their rendezvous 1 here Moore remained for a month, calling 
up Sir David Baird’s corps from Corunna to assist him Soon, 
however, the overwhelming success of the emperor’s attack 
threatened to isolate Moore, and it was then that he formed 
the magnificent resolution of marching northwards against the 
French line of retreat The bold and skilful operations which 
followed this step will be found outlined m the article Peninsular 
War Moore’s advance paralysed the emperor’s victorious 
armies Napoleon himself turned against the British army, 
which was soon in grave danger, but Spam was saved Under 
these circumstances took place the famous retreat on Corunna 
The indiscipline of a large proportion of the troops made it painful 
and almost disastrous, but the reserve under Edward Paget, 
in which served Moore’s old Shorncliffe regiments, covered itself 
with glory in the ceaseless rearguard fighting which marked 
every step of the retreat The march ended with the glorious 
battle of Corunna (Jan i6, 1809), where, early m the day, Sir 
John Moore received his death-wound He would not suffer his 
sword to be unbuckled, though the hilt galled his wound, and 
so he was borne from the field His last hours were cheered by 
the knowledge of victory, and his only care was to recommend 
his friends, and those who had distinguished themselves, to 
the notice of the governmente»<i He died with the name of Lady 
Hester Stanhope on his lips By his own wish he was buried, 
before dawn on the 17th, in the ramparts of Corunna Marshal 
Soult designed that a monument should be erected, with an 
inscription framed by himself, and the Spanish general La 
Romana afterwards carried out Soult’s wishes Ihe temporary 
monument thus erected was made permanent in 1811 by Sir 
Howard Douglas, acting for the prince regent The duke of 
York issued to the army on the ist of February a noble order 
in whi( h referenc e was made to the services of the general, and, 
above all, to the fact that “ the life of Sir John Moore was spent 
among the troops ” A memorial was erected in St Paul’s 
Cathedral by order of parliament early in 1809, and his native 
city of Glasgow erected in George Square a bronze statue by 
Flaxman The poem by the Rev Charles Wolfe, “ The Burial 
of Sir John Moore,” became one of the most popular in the 
language The best-known portrait of Sir John Moore is that 
by Sir Thomas Lawrence, P R A 

For many years controversy, largely political, raged over 
the events of the Corunna campaign, and only at a later period 
has any examination of Sir John Moore’s merits and services 
been made in a dispassionate spirit Mistakes were doubtless 
made in the retreat, but it is sufficient to accept Napoleon’s 
view that they were probably inseparable from the difficulties 
with which Moore was surrounded His greatest claim to 
renown is, however, independent of his conduct of armies in 
the field He was the finest trainer of men that the British 
army has ever known He had the true gift of the great man, 
judgment of character While Wellington, whose work would 
have been vam but for Moore’s achievements, perpetually 
complained of his officers and formed no school, Moore’s name is 
associated with the career of all who made their mark Tlie 
history of the Light Division is sufficient in itself to indicate 
sie results of Moore’s training on the rank and file In opposi- 
m to the majority, who regarded the lash and the gallows as 
M^ource of discipline, he sought always and by every means 
frycvelop the moral qualities no less than the physical Of 
ffie senior officers, Hope, Graham, Edward Paget, Hill and 
Craufiird all felt and submitted to his ascendancy The flower 
Df the younger generation, Colborne, Hardinge and the Napiers, 
even though they gamed their laurels under Wellington and m 
:hief cbmmand, were ever proud to call themselves ” Sir John 
Moore’s men ” 

See, besides the works mentioned m the article Peninsular 
War, J C Moore, Ltfe of Str John Moore (1833) Sir J F Maurice, 
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Sir John Moore’s Journal (1904), and the Records of the 52nd 
(Oxfordshire Light Infantry) A shorter memoir will be found in 
fwelve British Soldiers (london, 1899) 

MOORE9 THOMAS (1779-1852), Irish poet, was born in 
Dublin on the 28th of May 1779 His father was John Moore, a 
prosperous grocer and wine merchant, and his mother’s maiden 
name was Anastasia Codd In 1793 Tom Moore’s name first 
I appeared in print, as a contributor of some verses “ To Zelia,” 
to a Dublin periodical, the Anthologia Htbermca In the same 
year Roman Catholic students began to be admitted to Trinity 
College, Dublin, and in 1794 Moore’s name was entered on the 
books, curiously enough, as a Protestant At Trinity he made 
friends with Robert Emmet, and was nearly dragged into the 
plots of the United Irishmen The events of 1798 and the 
execution of Emmet in 1803 made a deep impression on him 
The words of Emmet’s address to his judges, asking the chanty 
of silence — ” Let no man write my epitaph ” — are enshrined by 
Moore in one of his lyrics, ” Oh, breathe not his name ' ” (Irish 
Melodies, 1808) The next song m the same collection — “ When 
he who adores thee ” — also owes its inspiration to Emmet’s 
fate, and the conscientious Orientalism of Lalla Roolh does 
not conceal the pre-occupation of the writer with the United 
Irishmen when he writes of ” The Fire Worshippers,” and with 
Emmet and Sarah Curran when he describes the loves of Hafed 
and Hinda, especially in the well-known song, ” She is far from 
the Land where her young Hero sleeps” In 1798 Moore 
graduated, and in the next year left for England to keep his 
terms at the Middle Temple 

He rapidly became a social siucess m london Joseph 
Atkinson, secretary in Ireland to the ordnance board, had been 
attracted to Moore in Dublin at first by his gifts as a singer 
He now gave him an introduction to Francis Rawdon-Hastings, 
2nd earl of Moira, who invited him to his country scat at Doning- 
ton Park, Leu estershire Here Moore became a frequent guest 
He had brought with him from Ireland a translation of the 
Odes of Anacreon, and the prince of Wales consented to have 
the volume dedicated to him It was issued in 1800 with notes 
and a list of distinguished subscribers His social successes 
involved him in expenses far beyond his means His publisher 
had advanced him money, and he resolved to pay his debt by 
the anonymous publication of his juvenile poems, The Poetical 
Works of the Late Thomas Little, hsq (1801), a collection of 
love poems which Moore afterwards regretted Ilirough Lord 
Moira’s influence he was, in 1803, appointed registrar of the 
admiralty prize-court at Bermuda He went there to take 
possession of the post, but soon tired of the monotonous life, 
and in 1804, after appointing a deputy, returned to England 
by way of the United States and Canada In 1806 he published 
Epistles, Odes and other Poems, chiefly dealing with his im- 
pressions of travel The volume contained the “ Canadian 
Boat Song ” (” Faintly as tolls the evening chime and 
some love poems of the same kind as those connected with the 
name of ** Mr Little ” Jeffrey made an unjustifiable onslaught 
on this collection m the Edinburgh Review for July 1806 Moore 
was in his view ” the most licentious of modern versifiers, and 
the most poetical of those who, in our time, have devoted their 
talents to the propagation of immorality,” and the book was 
a public nuisance ” Moore challenged Jeffrey, and a duel 
was arranged at Chalk Farm The police interrupted the 
proceedings Jeffrey’s pistol was found to be unloaded, and 
the ludicrous affair ended in a fast friendship between them 

The success of the satirical epistles in the 1806 volume 
encouraged Moore to produce further work of a similar kind, 
Corruption and Intolerance, Two Poems (1808), and The Sceptic 
a Philosophical Satire (1809), but the heroic couplet and the 
manner of Pope did not suit his talents At the end of 1806 
he went to Dublin, and, with the exception of about six montlis 
m 1807 spent at Donmgton Park, the next three years were 
spent m Ireland Here he met Miss Elizabeth Dyke, an actress, 
who became his wife m March i8u They lived at first in 
London, but soon removed into the country, to Kegworth, 
near Lord Moira’s seat, and then to Mayfield Cottage, near 



MOORHEAD 8ii 


Ashbourne, Derbyshire Moore had to spend much of his time 
m London, for the popularity of his songs led to an agreement 
with his publisher to increase the success of these by singing 
them himself at great houses The inception of his Irish 
Melodies dates from 1807, and many of the best were written 
during the three years of his Irish visit He had already 
published separate songs, some of them set to music of his 
own, when William Power suggested to him in 1807 the task 
of fitting words to a series of Irish airs supplied by Sir John 
Stevenson He could not have found a task more exactly suited 
to his powers, and for a quarter of a centurv he enjoyed a regular 
income of £500 a year from Power for writing words to music 
The first number of the Irish Melodies appeared m 1808, and 
contained some of his best ard most popular work The rest 
appeared between 1808 and 1834 In 1816 Stevenson and Moore 
published Sacred Songs, followed bv a second number in 1824 
In 1818 they began to adapt melodies from other nations 
The first number of National Airs appeared m 1818, and was 
followed by others in 1820, 1822, 1826, and 1827 

After 1812 he broke ground in a new field — political squib- 
writing His first butt was the prince regent, once his friend 
and patron, whose foibles, fatness, love for cutlets and cura^oa, 
for aged mistresses and practical jokes, were ridiculed with the 
lightest of clever hands His earlier political poems appeared 
in the Morning Chronicle, but in 1813 he published a thin volume 
of Intercepted Letters The Twopenny Post Bag Other volumes 
of squibs, most of which passed through several editions, followed 
The World at Westminster (1816), The Fudge Family in Parts 
(1818), The Journal of a Member of the Pococurante Society {1^20), 
Fables for the Holy Alliance (1823), Odes on Cash, Corn, Catholics, 
and other Matters (1828), The Fudge Family in England (1835) 
The only failure among his satirical writings was Tom CriFs 
Memorial to Congress (1819) for which he had made an elaborate 
study of thieves’ argot 

In 1814 he contracted with the firm of Longmans to supply 
a metrical romance on an Eastern subject^ which should contain 
at least as many lines as Scott’s Rokeby, the publishers bind- 
ing themselves to pay 3000 gumeas on delivery Moore had 
begun Lalla Rookh two years before He was a careful and 
laborious writer, and retired to a cottage m the neighbourhood 
of Donington Park, where with the help of Lord Moira’s library 
he read himself slowly into familiarity with Eastern scenery 
and manners He was already far advanced in his work when 
Byron in The Giaour and again in The Bride of Abydos largely 
forestalled him The depression following on the peace of 1815 
deferred the publication of Lalla Rookh until 1817 It was 
an immediate success The Eastern local colounng which 
dazzled Moore’s contemporaries has, however, faded, and the 
interest still existing m the poem is chiefly due to the under- 
current of Irish patriotism which he cleverly worked into it 
Immediately after the completion of Lalla Rookh, Moore removed 
with his family to Sloperton Cottage, Wiltshire, where he was 
close to Bowood, Lord Landsowne’s country seat Moore’s 
plans were interrupted by the embezzlement of some £6000 
by the deputy he had left in Bermuda, for whose default he was 
fully liable To avoid a debtors’ prison Moore retired to the 
Continent He visited Byron in Italy, and m October 1819 
received from him the first part of the Memoirs The con- 
tinuation was sent to Moore in Pans the next year, with Byron’s 
suggestion that the reversion of the MS should be sold Moore 
did not remain long m Italy, but made his home m Pans, where 
he was joined by his wife and children He was not able to 
return to England until 1822, when the Bermuda affair was 
compromised by a payment through Longmans of £1000 
Moore had had many offers of help, but preferred to be indebted 
to his publishers only During his exile he had written another 
Onental poem, The Loves of the Angels (1822), which was hardly 
less popular than Lalla Rookh He now became a contributor 
of satirical verse to The Times, the connexion lasting until 
1827 He now wrote his Memoirs of the Life of Sheridan, first 
contemplated in 1814, which appeared, after some delay, in 1825 
The Memoirs of Captain Rock (1824), in ^ich he gives a 


humorous but convincing account of English misgovernment 
in Ireland, was the result of a tour with Lord Lansdowne m 
western Ireland His prose tale. The Epicurean, appeared in 
1827, and the Ballads m 1830 In 1831 he completed 

his Life and Death of Lord Edward Fitzgerald, probably his best 
piece of prose work 

The death of Byron in 1824 raised the question of the publi- 
cation of his Memoirs Moore had parted with them m 1821 to 
John Murray for £2000 After they had come mto Murray’s 
possession, Moore began to have doubts about the propriety 
of publishing them, and an arrangement was therefore made 
that the £2000 should be regarded as a loan, to be repaid during 
Byron’s lifetime, and that the MS should be retained as a security 
When Byron died the Memoirs were still unredeemed, and the 
right of publication therefore rested with Murray Moore now 
borroweci the money from Longmans and induced Murray to 
give up his claim The money was paid, and, after a heated 
discussion with Byron’s executors, the MS was burnt It was 
partly the pressure of the debt thus contracted, and partly 
the expressed wish of Byron, that induced Moore to undertake 
for Murray TJu Letters and Journals of Lord Byron, with Notices 
of his Life (1830) The difficult task was executed with great 
skill and tact, and it remams, with all its defects and omissions, 
a valuable record 

Moore’s countrymen desired him to accept a seat in parlia- 
ment for Limerick The offer was accompanied by a scheme 
to present Moore with an estate in the county worth £300 a 
year It was made through the poet Gerald Griffin, who has 
left on record an account of the interview Moore declined 
the honour In 1830 he allowed himself to be drawn into a 
project for writing a History of Ireland (4 vols , 1835, 1837, 
1840 and 1846) for Lardner*s Cyclopaedia He hoped that by 
writing the history of Ireland he might arouse in his own country- 
men an interest in their past, and open the eyes of Englishmen 
to the misgovernment of the country He had neither the 
histoncal training nor the despatch in writing which enabled 
Scott to scribble off the companion volumes on Scotland, and 
the history sat like a nightmare on him, and was left unfinished 
on the melancholy collapse of his powers in 1845 He had, 
however, the temper of the student, and was always a voracious 
reader 

Moore’s last years were harassed by pecuniary difficulties, 
and by the weakness and misconduct of his sons, the elder of 
whom retired from the English army to enter the foreign legion 
of France After the death of his last child in 1845, Moore 
became a total wreck, but he lived until the 25th of February 
1852 He left sufficient provision for hvs wife in the Diary which 
he kept chiefly on her behalf 

His other works are, A Letter to the Roman Catholics of Dublin 
(1810), A Melologue upon National Music (1811) an operetta, 
M P or The Blue Stocking (1811), A ^et of Glees (1827), The Summer 
Fite (1831), Evenings m Greece (182O-1832), Travels of an Irish 
Gentleman in Search of a Religion Alctphron, a Poem (1839) 

See Memoirs, Journal and Correspondence of Thomas Moore 
(8 vols, 185V 1856), ed by Lord John Russell, which contains an 
immense quantity of biographical matenal , The Poetical Works of 
Thomas Moore, Collected by Himself (to vols, 1840-1842), also 
Notes from the Letters of Thomas Moore to his Music Publisher, 
James Power (1854), and Prose and Verse, Humorous, Satirical ana 
Sentimental, by Thomas Moore, with suppressed passages from the 
Memoirs of Lord Byron (1878), which includes Moore's con- 
tributions to the Edinburgh Review (1814-1834) Among modern 
editions of Moore's Poetical Works may be mentioned that by 
Charles Kent (the Centenary ed , 1879), and that by W M Rossetti 
(1880) Memoirs of Moore are prefixed to these editions There 
are many contemporary references to him, especially m the journals 
and letters of Byron There is an excellent life, by Stephen Gwynn, 
Thomas Moore (1905), writ ten for the " English Men of Letters Senes " 
See also monographs on Moore, by G Vallat (1886 and 1895), an 
essay on him as the poet ‘ of Insh opposition and revolt " m Georg 
Brandes^ Mam Currents in Nineteenth Century Literature, vol iv 
(1875, Eng trans , 1905) 

MOORHEAD, a city and the county-seat of Clay county, 
Minnesota, USA, opposite Fargo, North Dakota, on the E 
bank of the Red River and about 215 m N W of Minne- 
apolis Pop (1890), 2088, (1900), 3730,(1910, US, census), 
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4840 Moorhead is served by the Great Northern and the 
Northern Pacific railways The city is the seat of one of the 
state normal schools (18S8) and of Concordia College (Norw^ian 
Lutheran, 1891), which in 1907-1908 had 500 students 
Moorhead, named m honour of James K Moorhead (1806- 
1884), a Republican representative m Congress from Pennsyl- 
vania m 1859-1869, was settled m 1871, was incorporated as a 
villigc in 1875, and was chartered as a ( ity in 1881 

MOOR-HEN,^ the name by which a bird, often called water- 
hen and sometimes gallmule, is most commonly known in 
England An earlier name was moat-hen, whu h was appropriate 
in the days when a moat was the ordinary adjunct of most 
considerable houses in the country It is the Golltnula chloropus 
of ornithologists, about the sire of a small bantam-hen, but 
with the body much compressed (as is usual v/ith members 
of the family Rdltdae, to which it belongs), its plumage above 
IS of a deep olive-brown, so dark as to appear black at a short 
dist xnce, and beneath iron-grey, relieved by some white stripes 
on the flanks, with the lower tail-covcrts of pure white — these 
last being verv conspicuous as the bird swims A scarlet frontlet, 
especially bright in the spring of the year, and a red garter on 
the tibia render it very showy Though often frequenting the 
neighbourhood of man, the moor-hen seems unable to overcome 
the inherent stcalthv habits of the Ralhdae, and hastens to 
hide Itself on the least alarm, but under exceptional circum- 
stances It may be induced to feed, yet always suspiciously, 
with time ducks and poultry It appears to take wing with 
ditfidilty, and miy be often caught by an active dog, hut, in 
reality, it is capable of sustained flight, its longer excursions 
being chiefly oerfonned by night, when the peculiar call-note 
it utters IS frequently heard as the bird, itself invisible m the 
darkness, passes overhead Ihe nest is a mass of flags, reeds, 
or other aquatic plants, often arranged with much neat- 
ness, almost always near the water’s edge, where a clump of 
rushes IS generally chosen, but should a mill-dam, sluice-gate, 
or boat-house aflord a favourable site, advantage will be taken 
of It, and not unf^'equently the bough of a tree at some height 
from the ground will furnish the place for a cradle The eggs, 
from seven to eleven in number, resemble those of the coot 
but are smaller, lighter, and brighter m colour, with spots or 
blotches of rcddish-brown Ihe common moor-hen is exten- 
sively spread throughout the Old World, being found also at 
the Cape of Good Hope, in India, and in Japan In America it 
IS repiesented by a very closely allied form, G gedeata, so called 
from Its rather larger frontal helm, and in Australia by another, 
G tenehrosa, which generally wants the white flank-ra^irkings 
Both closely resemble G chloropus m general habits, as does 
ilso the G pyrrhorrhoa of Maclagascar, which has the lower 
tail-co verts buff instead of white Celebes and Amboy na possess 
a smaller cognate species, G haematopus^ with red legs, tropical 
Africa has the smallest of all, G angulata One of the most 
remarkable varieties is the G nestotis of Tristan da Cunha,^ 
which has wholly lost the power of flight ^ Among other forms 
are the common Galhnula (Erythra) phoemeura, and GaUtcrex 
crisiata of India, as well as the South American species classed 
m the genus Porphyrtops, and the remarkable Australian genus 
Tnbonyx contains three species,^ which seem to be more terres- 
trial than aquatic m their haunts and habits 

Allied to all these is the genus Porphyrio, including the bird 
so named by classical writers, and perhaps a dozen other species 
often callecl sultanas and purple water-hens, for they all have 
a plumage of deep blue— some becoming violet, green, or black 
m parts, but preserving the white lower tail-coverts, so generally 
characteristic of the group, and their beauty is enhanced by 
their scarlet bill and legs Two, P allem of the Ethiopian 
region and the South American P parva, are of small size 

' Not to be confoiincJed with '* Moor cock " or ** Moor-fowl/* 
names formerly m general use for the red grouse 

2 Proc Zool hoc (1861), p 260, pi XXX 

* A somewhat intermediate form seems to be presented by the 
moor-hen of the island of St Denis, to the north of Madagascar 
{Proc Zool Soc , 1867, p 1036) 

* Ann Nat Htsiory^ 3rd senes, xx 123 


Of the larger species, P caeruleus is the Porphyno ” of the 
ancients, and inhabits certain localities on both sides of the 
Mediterranean, while the rest are widely dispersed within the 
tropics, and even beyond them, as m Australia and New Zealand 
But this last country has produced a more exaggerated form, 
Notorms, which has an interesting and perhaps unique history 
First described from a fossil skull by Sir R Owen,^ and then 
thought to be extinct, an example was soon after taken ahve,^ 
the skin of which (with that of another procured like the first 
by Walter Mantell) may be seen in the British Museum Other 
fossil remains were from time to time noted by Sir R Owen^, but 
It began to be feared that the bird had ceased to exist,® until a 
third example was taken about the year 1879, the skin and 
most of the bones of which, after undergoing examination 
in New Zealand by Sir W Buller and T J Parker,® found their 
way to the museum of Dresden, where A B Meyer discovered 
the recent remains to be specifically distinct from the fossil, 
and while keeping for the latter the name N mantelh gives the 
toimer that of N hochstetteri What seems to have been a 
third species of Notorms formerly inhabited Lord Howe’s Island, 
but is now extinct Whether the genus Aptornti, of which 
Owen described the remains from New Zealand, was most nearly 
allied to Notomts and Porphyno cannot here be decided T J 
Parker considers it a ‘‘ development by degeneration of an 
ocvdromine type ” (See Ocydromf ) (AN) 

MOORS (I at Maun, Gr Marpot, dark men), the name 
which, as at present used, is loosely applied to any native of 
Monxco, hut in its stricter sense only to the townsmen of 
mixed descent In this sense it is also used of the Mahom- 
medan townsmen in the other Barbary states It has been by 
some connected with the Hebrew and Phoenician mahur, 
western Wctzstein derives it from malm, a corruption of 
Amdstr with its plurals Imdzir and Mam, archaic forms of 
the Berber native name Amaztgh, the free From Maun, the 
classic name for the north-western African tribes, the north- 
western districts of that continent came to be called by the 
Romans Mauretania The term “ Moors” has no rexl ethno- 
logical value The tribes known to the Romans by that name 
were undoubtedly of Berber stock (see Berbers) They first 
appear m history at the time of the juguithme War (iio-io6 
B c ), when Mauretania west of the Mulucha was under the 
government of a king called Bocchus, and appears to have 
constituted a regular and organized state It retained its 
independence till the time of Augustus, who in 2^ b c bestowed 
the overeignty of the previously existing kingdom upon 
Juba II , king of Numidia, at the same time uniting it with the 
western portion of Numidia, from the Mulucha to the Ampsaga, 
which received the name of Mauretania Caesaricnsis, while the 
province that had previously constituted the kingdom, or 
Mauretania proper, came to be known as Mauretania hngitana 
(see Mauretania) With the rest of North Africa Mauretania 
was overrun by the Arabs in the 7th century The subsequent 
conquest of Spam was effected chiefly by Berber tribes, but 
the Moslenjs m the peninsula— known to the Christian nations 
as Moors — always had a strong strain of Arab blood and m most 
respects became Arabized The race was also influenced con- 
siderably by intermarriage with the natives of Spam, and when 
the Moors were finally expelled from that country they had 
become almost entirely distinct from their Berber kinsfolk, to 
whom they were known as Andalusians While the mountamous 
parts of Morocco continued to be occupied by pure Berber 
people, the Shluh or Shilluh, the Andalusian Moors flocked to 

* Proc Zool Soc , 1848, p 7, Trans 111 pi Ivi 

« Proc 1850, pp, 209-214, pi XXI , Trans iv 69-74, pi xxv 

’ Thus the leg-bones and what appeared to him the sternum were 
described and figured {Trans iv, pp 12, 17, pis 11 iv), and the 
pelvis and another femur (vii pp 369, 373, pis xln , xliii ) , but the 
supposed sternum aitewvards proved not to be that of Notorms, 
and Owen (Proc i88«, p 689) rectified the error, to which his 
attention had been drawn, and which ho had already suspected 
viii 120) 

* Notwithstanding the evidence, which presented some incone 
grmtios, offered by Mr Mackay (/6 m, 1867, p 144) 

» Trans N, Z$al Inst xiv 238-238 
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the coast towns and the plains of Morocco, occupied largely 
by Arabs The name Moor is however still applied to the 
populations speaking Arabic who inhabit the country extending 
from Morocco to the Senegal, and to the Niger as far east as 
Timbuktu, t e the western Sahara In this vast region and m 
all the towns of Barbary many of the Andalusians settled 

The Moors are ethnically a very hybrid race with more Arab 
than Berber blood A common mistake is to regard them as 
a black race as indicated by the old English phrase “ Black-a- 
Moor/^ t e black as a Moor They are a white race, though 
often sunburnt and bronzed for generations, and both their 
children and those who have lived in the cities might pass 
anywhere as Europeans 

The typical Moors of Morocco are a handsome race, with skin 
the colour of coffee-and-milk, with black eyes and black 
silky hair, and the features of Europeans Ihcy wear a full 
beard, and arc ( haracterized by a marked dignity of demeanour 
There is a general tendency to obesity, which is miu h admired 
by the Moors in their women, young girls being stuffed like 
chickens, with paste-balls mixed with honey, or with spoonfuls of 
olive oil and sesame, to give them the necessary corpulenc e 
The Moors are an intellectual people, courteous m manner 
and not altogether unlettered, but they are cruel, revengeful 
and bloodthirsty Among the pirates who infested the 
Mediterranean none were worse than the Moors 

They are fanatical Mahommedans, regarding their places 
of worship as so sacred that the mere approach of a Jew or a 
Christian is forbidden The Moors are temperate in their 
diet and simple m their dress, though among the nc her classes 
of the towns the women cover themselves with silks, gold and 
jewels, while the men indulge to excess their love of fine hoises 
and splendid arms The national fault is gross sensuality 
The position of women is little better than a pampered slavery 
They are uneducated, indolent and vicioust Such education 
as the children receive is of a superficial kind Slavery flourishes, 
and slave auctions, conducted like those of cows and mules 
take place on the afternoons of stated days, affording a lounge 
for the rich Moors, who discuss the goods offeree! and seek 
for bargains This public sale of slaves was prohibited in the 
roast towns, c 1850, under pressure from European powers, 
but means are found to evade the prohibition 

Of games the young Moors play a great number the principal 
one is a kind of football, moie like that of Sum and Burma 
than that of England, wrcstlmg and fenung are popular, but 
the chief amusement of the adult Moors is the “ powder-play 
(laab el bdrtid), which consists of a type of military tournament, 
the horsemen going through lance and musket exercises or 
charging in review fashion, firing volleys as they gallop Other 
recreations much in favour throughout Morocco arc music, 
singing, jugglery, snakc-charming and acrobatic performances 
As professional story-tellers many Moors are remarkable, but 
the national music is monotonous and not very harmonious 

See Dr Arthur Learcd, Morocco and the Moors (i8qi) 
Budgett Meakm, The Moorish Empire (1899), and The Moors 
(1902), Frances Macnab, A Ride in Morocco (1902), and see under 
Morocco, Maurftania, Berbers, &c 

MOOSE, the North American Indian (Algonquian) name 
of the North American representative of the European elk 
(qv) The word is said to mean “cropper” or “trimmer,” 
from the ammaTs habit of feeding on the branches of trees 

MOOT, a meeting or assembly, in 0 Eng rndt^ gemdty a word 
of which “ to meet ” is a derivative “ Moot ” or its alternative 
form “ mote ” is the common term for the assemblies of the 
people of the hundred, burgh, &c , m the history of early English 
institutions, and especially for the national assembly or council, 
the Witenagemot The name survives in “ moot hall,” the term 
still given to town halls and council buildings m some towns in 
England, as at Aldeburgh From its meaning of assembly, 
the word was applied to a debate or discussion, especially of 
the discussion of a hypothetical case by law students at the 
Inns of Court These moots are still carried on at Gray's Inn 
As an adjective, “ moot ” means doubtful, undecided 


MOP, a bunch of cloth, rags or coarse yarn, fastened to a 
pole and serving as a broom or brush for swabbing up wet 
floors or other surfaces and for cleaning generally The word 
IS usually taken to be an adaptation of Lat mappa, cloth, 
napkin, cf “ map ” A particular application ot the terra m 
provincial English is to an annual hiring or statute-fair, a 
“ mop-fair,” at which domestic and agricultural servants out 
of places attended, carrying a broom, a mop or other implement 
indicative of their calling 

MOPLAH (Malayalam mapptla)^ a fanatical Mahomm^an 
sect found m Malabar The ^loplahs, who number upwards 
of a million, arc believed to be descended from Arab immigrants, 
who landecl on the western coast of India m the 3rd century 
after the Hegira They are remarkable for the fanaticism 
displayed m successive attacks upon the Hindus, and they 
have several times resisted British troops A regiment of the 
Indian army was recruited among them, but the experiment 
proved a failure, and the Moplali Rifles were disbanded m 
April IQ07 

MOPSUS, in Greek legend, the name of two seers (i) Son 
of Amp)x (or Ampycus) and the nymph Chloris, a Lapith of 
Oethalia in Ihessaly He took part in the Calydonian boar 
hunt and accompanied the Argonauts as their prophet He died 
from the bite of a serpent which sprang from the blood of the 
Gorgon Medusa He is represented on the chest of Cyp^tlus 
as boxing with Admetus He was afterwards worshipped as a 
hero and an oracle was consecrated to him (2) Son of Rbacius 
(or Apollo) and Man to, daughter of Tciresias I he rival seer 
Cakhas is said to have died of chagrm because the predictions 
of Mopsus were fulfilled, while his own proved incorrect 
Together with another seer, Amphilochus, Mopsus founded 
Mallus in Cilu la after the return from Troy , and in a quarrel 
for Its possession both lost their lives According to Pausanias 
(vii 3, 2) Mopsus expelled the native inhabitants of Cana, and 
built the town of Colophon Mopsus was worshipped as a god 
by the Cilicians, and had two famous oracles at Colophon and 
Mallus His name survives m the town of Mopsuestia (Mdi/^ov 
To-rta) and the spring of Mopsucrene Mopsus appears to 
be the incarnation of Apollo of Claros 

MOQUEGUA, a maritime province of southern Peru, bounded 
N by the departments of Arequipa and Puno, and S bv the 
lepubhc of Chile Area, 5550 sq m , pop (1906 estimate) 
31,920 I he province extends from the Pacific coast eastward 
to the Cordillera Occidental, which forms the boundary line 
with Puno and the repubhc of Bolivia Eastern Moquegua is 
volcanic, and is broken by the high range that forms the western 
nm of the Titicaca basin Among the volcanoes in the province 
are lutupacu, the last eruption of which occurred in 1802, 
Iluaynaputinaand Hachalayhua, which were in violent eruption 
in i(k>6, Coropuna, Ornate, Ubinas and Candarave — the last 
three still showing signs of ac tivity This region is also subject to 
severe earthquake shocks On the lower slopes of the Cordillera 
there are fertile irrigated valleys which produce grapes and olives 
for commercial purposes, and a considerable variety of fruits, 
cereals and vegetables for local consumption The best-known 
grape-producing districts are Moquegua (capital) and Locumba — 
the product being converted into wine and brandy for export 
The capital is Moquegua (pop about 5000 in 1906), in the upper 
valley of the IIo River, 4500 ft above sea-lcvel, and 65 m by 
rail from the small port of Ilo on the Pacific coast 

Moquegua was formerly one of the three provinces forming 
a department of the same name The other two provinces 
(Taena and Anca) were held for indemnity by Chile after the 
war of 1879-1883 with the understanding (treaty of Ancon, 
March 8, 1884) that at the expiration of ten years a plSbtsctU 
should be taken in the two provinces to determine whether 
they should remain with Chile, or return to Peru — the country 
to which they should be annexed to pay the other 10,000,000 
pesos Chile did not comply with this treaty agreement, and 
in 1910 still held both provinces 

MORA, JOSE (1638-1725), Spanish sculptor, was a pupil of 
Alonzo Cano He died m Granada m 1725 and was buned m 
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the Albaicin church His work can be usefully studied in the 
eight statues in the Capella del Cardenal in the Cordova Cathedral 
and in the figures of St Bruno and St Joseph in the Cartuja 
near Granada 

See B Haendeke, Studten zur Ceschtchte der spamschen Plasitk 
(Strassburg, 1900) 

MORA, or Morra (Ital delay) y a game, universally popular 
m Italy, m which one player endeavours to guess instantly the 
number of fingers held up by the other Ancient Egyptian 
sculptors represent a game of this kind, and it was played by 
the Romans, who called it tnicare dtgttts, or finger-flashing It 
is known to the Chinese and to certain tribes of the Pacific 
Islands There are several methods of playing mora, but in 
the one most common in Italy the two plavers, placed face 
to face, throw out at the same instant one or more fingers of 
one hand, each crying out simultaneously a number guessed to 
be that of his adversary’s exposed fingers A correct guess counts 
one, if both guess correctly or wrongly there is no score The 
game, which is generally five or nine points, is played for slakes, 
and with extraordinary swiftness 

MORACEAE, in botany, an order of dicotyledons, belonging 
to the senes UrttctfloraCy to which belongs also the nettle family 
(Urticaceae, qv) It contains about 60 genera with about 
1000 species, mostly trees or shrubs, widely distributed in the 



Fig {Ficus cartca)y Shoot bearing Leaves and Fruit, about 
J nat size 

1, Inflorescence cut lengthwise to show the numerous flowers 
crowded on the inner surface 

2, A female flowt r, enlarged, 3, Fruit cut lengthwise, J nat size 

warmer parts of the earth The largest genus, Ftcus (the fig, qv), 
contains 600 species spread through tropical and sub-tropical 
regions, and includes the common fig of the Mediterranean 
region {Ficus cartca), the banyan {F bengalensts), and the india- 
rubber plant {F elasUca), many of the species are epiphytic, 
sometimes clinging so tightly round the host-plant with their 
roots as tc^trangle it Mortis (mulberry, qv) contains ten species 
of ti^ees pM^shes m north temperate regions and m the mountains 
ot Artocarpus, including A tnctsa (bread-fruit, 

tntegnfoha (jack-tree), has forty species, chiefly 
natives m the Indian Archipelago The plants are nch in latex 
which may be very poisonous as m Anharts toxtearta, the Upas- 
tree {qv) of Java, or sweet and nutritious as in Brostmum 
galactodendfon, the cow-tree {qv) of Venezuela The latex 


often yields caoutchouc as in species of Ftcus {eg F elasHca), 
Cecropta {qv), a tropical American genus with thirty to forty 
species, and others 



End of Shoot ^^howing Stipule, s, of India-rubber Plant {Ftcus 
elastica), J nat size 

The leaves, which arc entire or more or less divided, are stipulate, 
the stipules being small and lateral as in Moms and allied general 
or intrapetiolar, each pair uniting to form a cap round the younger 
leaves, as in Ftcus and allied genera, and very well shown in 
F elastica, the common mdia-nibber plant of greenhouses The 
plants are monoecious or dioecious, and the small unisexu d flowers 
are borne in cymose inflorescences which are condensed into ap- 
parent racemes, spikes or heads In the fig they coalesce to form 
a fleshy hollow axis on the inner face of which the flowers are 
situated, while in Dor sterna they form a flat often lobed expansion 
with the flowers sunk on the upper face Ihe flower resembles 



Mulberry {Morus nigra), Shoot bearing Leaves and Fruit, J nat size 

1, Catkin of male flowers 3, bpikc of female flowers 

2, One male flower 4, Single female flower‘' 

that of Urticaccac, there are generally four free or more or less 
united perianth leaves, with, in the male flower, a stamen opposite 
each perianth leaf, the filaments are incurved m the mulberry and 
allied genera and straight in the fig and its allies Artocarpus has 
only one stamen The female flower contains two carpels in the 
median plane, the posterior one of which is often more or less aborted 
Each developed ovary chamber contains a solitary pendulous more 
or less curved ovule The fruit is an achene or drupe, often sur- 
rounded by the fleshy penanth and still further complicated by 
the union of fruits of dincrent flowers as m mulberry, the develop- 
ment of a fleshy receptacle as in fig, or as m Artocarpus (bread- 
fruit), by the union of fruits, perianth and axis into a solid fleshy 
mass The embryo is generally curved and surrounded by a fleshy 
endosperm 

From the evidence oL leaf-fossils it is probable that the genus 
Ficus existed as far nortn as Greenland m the Cretaceous era and 
was generally distributed in North America and Europe m the 
Tertiary penod up to miocene times 

MORADABAD, a city and district of British India, in the 
Bareilly division of the United Provinces The city is on the 
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right bank of the river Ramganga, 655 ft above sea-level, and 
has a station on the Oudh Sc Rohilkhand railway, 868 miles 
from Calcutta Pop (1901), 75,128 It was founded m 1625 
by Rustam Khan, who built the fort which overhangs the river 
bank, and the fine Jama Masjid or great mosque (1631) The 
town forms a large centre of trade in country produce It has 
a special industry in ornamental brassware, sometimes plated 
with lac or tin, which is then engraved Cotton weaving and 
printing is also carried on 

The District of Moradabad lies east of the Ganges and west 
of the native state of Rampur Area, 2285 sq m It lies within 
the great Gangetic plain, and is demarcated mto three sub- 
divisions by the rivers Ramganga and Sot The eastern tract 
consists of a submontane country, with an elevation slightly 
greater than the plain below, and is traversed by numerous 
streams descending from the Himalayas The central portion 
consists of a level central plain descending at each end into the 
valleys of the Ramganga and Sot I he western section has 
a gentle slope towards the Ganges, with a rapid dip into the 
lowlands a few miles from the bank of the great river In 
addition to Moradabad the principal towns are Amroha (q v ), 
Sambhal (39,715) and Chaudansi (25,711) 

For the early history of Moradabad see Bareilly It passed 
into the possession of the Britisli in 1801 I he population m 
igoi was 1,191,993, showing an increase of i i % in the decade 
Mahommedans are more numerous than in any other district 
of the province, forming more than one-third of the total 
Ihe principal crops are wheat, nee, millet, pulse, sugar-cane 
and ( otton The mam line of the Oudh & Rohilkhand railway 
traverses the district from south to north, with branches towards 
Aligarh and Rampur A third branch from Moradabad city 
towards Delhi crosses the Ganges at Garhmukhteshwar by a 
bridge of eleven spans of 200 ft each 

MORAES, FRANCISCO DE {c 1500-1572), Portuguese romance 
writer, was probably born at the close of the 15th century 
Wc know very little of his life, except that he was treasurer 
of the household to King John III , and he is first found in 
Pans in the suite of the Portuguese ambassador, D Francisco 
de Noronha, who had gone there in 1540 He was a commander 
of the Order of Christ, and was called 0 Palmemm on account 
of his authorship of the famous romance of chivalry Palmetnm 
de iTiglaterraj in 1572 he was assassinated at Evora He appears 
to have written his book in France (perhaps in Pans) m 1544, 
dedicating it to t 4 ie Infanta D Maria, daughter of King Manoel, 
but the first extant Portuguese edition only came out in 1567 
A Spanish version was published as early as 1548, and on the 
strength of this many critic s have contended that the book was 
originally written in that language and that Moraes only trans- 
lated It into Portuguese Both tradition and a critical exami- 
nation of the Portuguese and Spanish texts, however, tell ovei- 
whelmingly in favour of the first being the original with Moraes 
as Its author The episode of the four French ladies shows 
an intimate acquaintance with the court of hrancis I , where 
Moraes spent some years, and one of these 1 idles named Torsi is 
the one he loved and to whom he addressed some \ erses entitled 
“ Desciilpade huns amores ” The Palmemm de Inglaterra l^ielongs 
to another branch of the same cycle as the Amadis de Gatda, 
the two romances are the best representatives of their class, ami 
for their merits were spared from the auto da fe to which Cervantes 
condemned other romances of chivalry in D Quixote It has 
a well-marked plot, clearly drawn c harac ters, and an admirable 
style, and has been reckoned a Portuguese classic from the 
time of its issue 

Bibliography — The Palmertn of England, by W E Purser 
(Dublin, 1904), contains an exhaustive study of the romance and 
the controversy concerning its authorship with a sketch of the plot 
The existing Portuguese editions bear the dates 1567, 1592 1786 
and 1852, while translations exist in Spanish Italian and French 
An English version from the French by A Munday was first pub- 
lished in 1609 In 1807 Robert Southey issued in 4 vols 4to an 
mcomplete translation from the Portuguese which is really a revision 
of Munday In addition Moraes wrote some Dialogues, which were 
published at Evoia m 1624 and are incorporated in the last two 
editions of PalmetHm de Inglaterra (E ) 
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MORAINE, a term adopted from the French for the rocky 
material earned downwards on the outside of a glaaer, and 
deposited at its sides and foot The position of the moraine 
with regard to the glacier is indicated by the names applied 
to It The lateral moraine is the fringe of rock fragments at 
the glacier side Fhe glacier is always slowly moving down 
the valley There are always points in the valley where rock 
falls are more frequent than m other places The glacier as 
It moves forward catches this material and carries it onward 
in a long heaped line distributing it evenly all down the v^ley 
sides When two glacial valleys converge mto one valley two 
lateral moraines unite at the point of junction and form a median 
moraine in the resultant broader glacier, which now has two 
lateral moraines and one median All this material carried 
by the glacier is deposited where the glacier ends, and forms 
the terminal moraine, frequently in the form of a crescentic 
Ham across the valley This material is carried farther down- 
wards by stream action and distributed, otherwise the end 
of all glacier valleys would be blocked with debris against which 
the ice would be piled to a great height, and the glacier would 
finally become stationary The material pushed forward 
beneath the glacier is sometimes called the ground moraine, 
the part left beneath the ice the lodge moraine, that carried to 
the edge and dropped the dump moraine, and that carried 
forward the push moraine (See Gi acier ) 

MORAN, EDWARD (1829-1901), American artist, was born 
at Bolton, Lancashire, England, on the 19th of August 1829 
He emigrated with his family to America at the age of fifteen, 
and subsequently settled in Philadelphia, where after having 
followed his father’s trade of weaver, he became a pupil of James 
Hamilton and Paul Weber In 1862 he became a pupil of the 
Royal Academy in London, he established a studio in New York 
m 1872, and for many years after 1877 lived m Pans He was 
a painter of marine subjects and examples of his work are m 
many prominent collei tions Among his canvases are thirteen 
historical paintings, intended to illustrate the marine history of 
America from the time of Lcif E^ncsson to the return of Admiral 
Dewey's fleet fiom the Philippines in 1899 He died in New 
York City on the 9th of June 1901 His sons (Fdward) Percy 
Moran (b 1862) and I ^ori Moran (b 1864), and his brothers 
Peter Moran (b 1842) and Thomas Moran {qv)y also became 
prominent Ameru an artists 

MORAN, THOMAS (1837- ), American artist, was bom 

at Bolton, Lancashire, England, on the 12th of January 1857, 
and emigrated with his parents to America in 1844, the family 
settling m Philadelphia After having been apprenticed for 
some years to a wood-engraver, he studied under his brother 
Edward and under James Hamilton, in Philadelphia, and later 
studied in london. Pans and Italy In 1871 he accompanied 
Professor F V Hayden's exploring expedition to the Yellowstone, 
and in 1873 he went down the Colorado with Major J W 
Powell’s famous exploring party , and on these two trips he made 
sketches for two large pictures, ‘‘ The Grand Canon of the 
Yellow-stone " and “ Chasm of the Colorado River," both of 
which were bought by the United States government and are 
now m the Capitol at Washington He became a member of the 
National Academy of Design in 1884 and of the American Water 
Color Society His wife, Mary Nimmo Moran (1842-1899), 
who was born in Strathaven, Scotland, and emigrated to America 
in 185^, was also an artist, and was particularly prominent as an 
etcher 

MORAR,a town of Central India, m the native state of Gwalior, 
3m K of Gwalior citv Pop (1901), 19,179 It was formerly a 
British military cantonment and residence of a political agent, 
but in 1886, when the fortress of Gwalior was restored to Sindhia, 
the troops at Morar were withdrawn to Ihansi, and the extensive 
barracks were likewise made over to Sindhia In the Mutiny 
of 1857 Moran was the scene of the most serious uprising in 
Central India It is a centre for local trade, and has an 
important tanning mdustry 

MORAT (Gcr Murten)y a small town on the east shore of 
the Lake of Morat, in the Swiss canton of Fribourg, and by rail 
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14 m N of Fribourg or r8J m W of Bern In 1906 its 
population was 2263, of whom 1840 were German-spieakmg and 
19^ were Protestants It is a most picturesque little town, 
overlooked by the 13th-century castle and the quaint tower of 
the RathhauSy while it is still surrounded by its 15th-century 
walls that are studded at mtervals with watch towers In 1264 
it exchanged its position as a free imperial city (enjoyed since 
1218) for the rule of the count of Savoy In 1475 tak^ 
by the Swiss at the commencement of their war with Charles 
the Bold, duke of Burgundy, whose ally was the duchess of 
Savoy But m 1476 it was besieged by Charles, though it held 
out till the Swiss army arrived m haste and utterly defeated 
(22nd June) the Burgundians An obelisk a little way south- 
west of the town stands on the site of the bone-house (destroyed 
by the French m 179S, wherein the remains of many victims 
had been collected Morat was ruled m common from 1475 
1798 by Bern and Fribourg, being finally annexed to Fnbourg 
m 1814 The Lake of Morat has an area of loj sq m , and is 
connected with that of Neiuhatel by way of the Broye canal 
On its shores many lake dwellings have been found 

Sec F I Engelhard, Def Stadt Murten Chromk (Bern 1828) , 
G !♦ Ochsenbem, Die Urkunden def Belagerung u Schlacht von 
Murten (Freiburg, 1876) ^ H Wattclct Die bchlacht bet Murten 
(Fnbourg, 1894) (W A B C ) 

MORATA, OLYMPIA FULVIA (1526-1555), Italian classiual 
scholar, was born at Ferrara Her father, ipvho had been tutor 
to the young prmres of the ducal house of Lstc, was on 
intimate terms with the most learned men of Italy, and the 
daughter grew up m an atmosphere of classical Icarnmg 
At the age of twelve she was able to converse fluently m Greek 
and Latin About this time she was summoned to the palace 
as companion and mstructress of the younger but equally gifted 
Anne, daughter of Ren6e, duchess of Ferrara Olympia’s 
father having died a convert to Protestantism, she met with 
a cold reception at the palace, and withdrew to her mother’s 
house Olympia now embraced the doctrines of Luther and 
Calvin About the end of 1550 she married a young student of 
medic me and philosophy, Andrew Grunthler of Schweinfurt m 
Bavaria In 1554 she accompanied Grunthler to his native 
place, where he haci been appointed physician to the garrison of 
Spanish troops In 1553 the margrave Albert of Brandenburg 
cm one of his plundering expeditions took possession of Schwem- 
furt, and was in turn besieged by the Protestants At length 
Albert evacuated the place, and Olympia and her husband made 
their escape They finally succeeded m reaching Heidelberg 
(1554), where a medical lectureship had been obtained for 
Grunthler through the influence of the Erbach family, by whom 
they had been hospitably entertained during their flight Here 
she died on the 25th of October m the following year 

Bibliography — The scanty remains of her works — letters dia- 
logues, Greek verses — were collected and published by Celio Sccundo 
Cunone (1558) Monographs by Caroline Bowles, wiie of Robert 
Southey the poet (1834) t Bonnet (1850, Eng Irans , Edinburgh 
1854) and K Turnbull (Boston 1846), see also Caroline Gearey 
Daughters of Italy (1880) 

MORATALLA, a town of eastern Spam, m the province of 
Murcia, 40 m WNW of the city of Murcia Pop (1900), 
12,689 Moratalla is built on a mountamous penmsula, almost 
surrounded by the Grande and Benamor, small rivers which meet 
and flow eastward to jom the Segura The town is a labyrinth 
of narrow, crooked streets, and some of its houses are ^orish 
m character Its chief buildings are the modem hospital and 
theatre, and the 17th-century church It has manufactures of 
coarse doth, spints and soap The nearest railway station is 
‘Calasparra, 6 m east, on the Murcia-Albacete railway 

MORATiN, LEANDRO ANTONIO EULOGIO MELITON 
FERNANDEZ DE (1760-1828), Spanish dranlatist and poet, the 

Madnd on the loth of 
Marchtow poetical tastes were early developed, 

his fatlwira|m him to a jeweller At the age of eighteen 
Moratin Vot the second prize of the Academy for a heroic poem 
on the conquest of Granada, and two years afterwards he attracted 
more general attention with his Lecetdn poituay a satire upon 


the popular poets of the day. He was appointed secretary to 
Cabarrus on a special mission to France 111 1787 On his return 
to Spam, Moratm was tonsured aaid presented to a sinecure 
benefice in the diocese of Burgos, and m 1786 his first play, El 
Vtifo y la niMy was produced at the Teatro del Prmcipe Owing 
to the opposition of the clerical party, it was speedily withdrawn 
The prose comedy, El Cafe 6 la comedta nueva, given at the same 
theatre six years afterwards, at once became popular On the 
fall of Florida Blanca, Moratm found another patron in Godoy, 
who provided him with a pension and the means for foreign 
travel, he accordingly visited England, where he began a prose 
translation of IlamLety printed m 1798 but never performed 
From England he passed to the Low Countries, Germany, 
Switzerland and Italy, and on his return to the Peninsula in 
1796 was appointed official translator to the foreign office In 
1803 he produced El Bardn in its present form, originally written 
(1791) as a zarzueldy it was shamelessly plagiarized by Andres de 
Mendoza, but the recast, a far more brilliant work, still keeps 
the stage It was followed m 1804 by La MogigatUy written 
between 1797 and 1803 This piece was favourably received, 
and an attempt to suppress it on rehgious grounds failed 
Moratin’s crowning triumph m original comedy was El St de las 
Ninas (1806), which was performed night after night to crowded 
houses, ran through several Spanish editions m a year, and 
was soon translated into a number of foreign languages In 1808 
Moratin was involved in the fall of Godoy, but in 1811 accepted 
the office of royal librarian under Joseph Bonaparte — a false 
step, which alienated from him all sympathy and compelled 
him to spend his last years m exile In ^812 his Escuela de 
los mandoSy a translation of Moh^re’s Ecole des martSy was 
produced at Madnd, and in 181 3 El Midico a Palos (a translation 
of Le Midectn malgre lui) at Barcelona From 1814 to 1828 
Moratin lived in Italy and h ranee, compiling a work on the 
early Spanish drama (Origenes del teatro espahol) He died 
at Pans on the 21st of June 1828 

1 ho most convenient edition of his works is that given in vol 11 
of the Bxbhoteca de autores e^paflolesy this is supplemented by the 
Obras pdstumas (3 vols Madrid, 1807-1808) 

MORATiN, NICOLAS FERNANDEZ DE (1737-1780), Spanish 
poet and dramatist, was born at Madrid in 1737 He was 
educated at thejesuit College m Calatayud and afterwards studied 
law at the university of Valladolid In 1772 he was called to 
the bar, four years afterwards he was nominated to the chair 
of poetry at the imperial college He died on the nth of May 
1780 A partisan of French methods, Moratin published m 1762 
his Desengano al teatro espanoly a severe c riticism of the national 
drama, particularly of the auto sacramental y and his protests 
were partly responsible for the prohibition of autos three years 
afterwards (June 1 765) In 1 762 he also published a play entitled 
La Petmetra Neither the Petimetra nor the Lucrecta{i^6^y an 
onginal tragedy still more strictly m accordance with French 
conventions, was represented on the stage, and two subsequent 
tragedies, Hormestnda (1770) and Guzmdn el Bueno (1777), were 
played with no great success In 1764 Moratin published a 
collection of pieces, chiefly lyrical, under the title of El Poeta, 
and in 1765 a short didactic poem on the chase {Diana 6 arte de la 
caza) His “ epic canto ” on the destruction of his ships by 
Cort6s {Las Naves de Cortes desirutdas) failed to wm a prize offered 
by the Academy m 1777, and was published posthumously 
(1785) But a better idea of Moratin’s talent is afforded by his 
anacreontic verses and by his Carta histdrica sohre el ortgen y 
progresos de las fiestas de toros en Espana 

His works are included in the Bibhoteca de atUores espaHoles, 
voL iL 

MORATORIUM (from Lat morarty to delay), a term used to 
express a legal authorization postponing for a speafied time the 
payment of debts or 4)bligations The term is also sometimes 
used to mean the period over which the indulgence or period of 
grace stretches, the authorization itself being called a moratory 
law A moratory law is usually passed m some special period 
of politick or commercial stress , for instance, on several occasions 
dunng the Franco-German War the French government passed 
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moratory laws Their international validity was discussed at 
length and upheld in Rouquette v Overman, 1875, L R 10 Q B 
5^5 

MORAVIA (Ger, Mahren, Czech, Morava), a margraviate 
and crown-land of Austria, bounded E by Hungary, S by Lower 
Austria, W by Bohemia, and N by Prussian and Austrian 
Silesia Area, 8583 sq m Physically Moravia may be described 
as a mountainous plateau sloping from north to south, just 
m the opposite direction of the adjoining Bohemia plateau, 
which descends from south to north, and bordered on three sides 
by mountain ranges On the north are the Sudetes, namely the 
Altvater Gebirge, with the highest peaks the Grosser Schneeberg 
(4664 ft ) and the Altvater (4887 ft ), which sink gradually 
towards the west, where the valley of the Oder forms a break 
between the German mountains and the Carpathians The 
latter separate Moravia from Hungary Parallel to the Carpa- 
thians are the Marsgebirge (1915 ft ) and its continuation, 
the Steinitzer Wald (1450 ft ) On the west are the so-called 
Bohemian-Moravian Mountains, forming the elevated east mar- 
gin of Bohemia The principal passes are those at Iglau and 
Zwittau to Bohemia and the Wlara Pass to Hungary Almost 
the whole of Moravia belongs to the basin of the March or Morava, 
from whu h it derives its name and which rises within its territory 
in the Sudetes It traverses the whole country in a course of 
140 m , and enters the Danube near Pressburg Its principal 
tributaries are the Thaya, the Hanna, the Iglawa with the 
Zwittawa and the Schwarzawa, &c The Oder also rises among 
the mountains in the north-east of Moravia, but soon turns to 
the north and quits the country With the exception of i 
stretch of the March, none of the rivers are navigable Amongst 
the mineral springs worth mentioning are the sulphur springs at 
Ullersdorf, the saline ones at Luhatschowitz and the alkaline 
springs at loplitz 

Owing to the configuration of the soil, the climate of Moravia 
varies more than might be expected in so small an area, so that, 
while the vine and maize are cultivated successfully in the south- 
ern plains, the weather m the mountainous districts is somewhat 
rigorous The mean annual temperature at Brunn is 48® F 
Of the total area 54 8 % is occupied by arable land, 7 % by 
meadows, 5 7 % by pasturages, i 2 % by gardens, o 5 % by 
vineyards, while 27 4 % are forests The principal products are 
com, oats, barley, potatoes, rye, beetroot, hemp, flax, hay and 
other fodder Forestry is greatly developed , the breed of sheep 
in the Carpathians is of an improved quality, and the horses bred 
in the plain of the Hanna arc highly esteemed The mineral 
wealth of Moravia, consisting chiefly of coal and iron, is very 
considerable Coals are extracted at Neudorf, Lc^itz, Ratisko- 
witz and CeiS , lignite at Rossitz, Oslavan and Mahrisch-Ostrau 
Iron-ore is found at Zoptau, Blansko, Adamsthal, Witkowitz, 
Rossitz and Stefanau Other minerals found here are graphite, 
alum, potter’s clay and roofing-slate, and, besides, famous silver- 
mines were worked at Iglau during the middle ages From an 
industrial point of view Moravia belongs to the foremost pro- 
vinces of the Austrian Empire The principal manufactures are 
woollen, linen, cotton, cast-iron goods, beet-sugar, leather and 
brandy The cloth industry was mtroduced m the 14th century 
at Iglau, where it soon obtained a great reputation , it developed 
afterw^ards at Olmutz, and since the middle of the i8th century 
It has Its principal centre at Briinn Fhe linen industry is con- 
centrated at Schonberg, Mistek, Wiesenberg and Heidcnpiltsch , 
while the cotton industry has its principal seat at Sternberg 
The chief iron-foundnes are to be found at Witkowitz, Stefanau, 
Zoptau and Rossitz, while industrial machines are manufactured 
at Brunn, Blansko and Adamsthal Large works of earthenware 
are established at Znaim and Frain 

Moravia had in 1900 a population of 2,435,081 inhabitants, 
which IS equivalent to 284 inhabitants per sq m It belongs 
to the group of old Slavonic states which have preserved 
their nationality while losing their political independence Of 
the total population 71 36 % were Slavs, who were scarcely 
distmguishable from their Bohemian neighbors The name of 
Czech, however, is usually reserved for the Bohemians, while 


the Slavs of Moravia and West Hungary are called Moravians and 
Slovacs The Germans form 27 9 % of the population, and are 
found mostly in the towns and m the border distncts Fully 
95 % inhabitants are Roman Catholics, under the ecclesi- 
astical jurisdiction of the archbishop of Olmutz and the bishop 
of Brunn ,27% Protestants, and 2 % Jews In educational 
matters Moravia compares favourably with most of the Austrian 
provinces It is well provided with schools of every description, 
and the number of illiterates is steadily decreasing The local 
diet IS composed of 100 members, of which the archbishop of 
Olmutz and the bishop of Brunn are members e\ officio To the 
Reichsrat at Vienna Moravia sends 36 members For adminis- 
trative purposes Moravia is divided into 34 districts and 6 towns, 
with autonomous municipalities Brunn (pop , 108,944), the 
capital, Iglau (24,387) Olmutz (21,933), Znaim (16,261), 
Kremsier (13,991) and Ungansch-Hradisch (5137) Other prin- 
cipal towns aie Konigsftld (11,022), Coding (10,231), Mahrisch- 
Ostrau (30,125), Witkowitz (19,128), Mahrisch-Schonberg 
(11,636), Zwittau (9063), Neutitschein (11,891), Prerau (16,738), 
Prossnitz (24,054), Sternberg (15,195) and Trebitsch (10,597) 
History -- At the earliest period of which we have any record 
Moravia was occupied by the Boii, the Celtic race which has 
perpetuated its name in Bohemia Afterwards it was inhabited 
by the Germanic Quadi, who accompanied the Vandals m their 
westward migration , and they were replaced in the 5th century 
by the Rugn and Hcruh Ihe latter tribes were succeeded 
about the year 550 a d by the Lombards, and these in their 
turn were soon forced to retire before an overwhclmmg invasion 
of Slavs, who on ihcir settlement there took the name of 
Moravians (German, Mehranen or Mahren) from the river 
Morava 1 best new colon ists became the permanent inhabitants 
of this district, and m spite of the hostility of the Avars on 
the east founded the kingdom of Great Moravia, which was 
considerably more extensive than the province now^ l)earing the 
name Towards the end of the 8th c( ntury they aided Charle- 
magne m putting an end to the Avar kingdom, and were re- 
warded by receiving part of it, corresponding to North Hungary, 
as a fief of the German emperor, whose supremacy they also 
acknowledged more or less for their other possessions After 
the death of Charlemagne the Moravian princes took advantage 
of the dissensions of hib successors to enlarge their territories 
and assert their independence, and Rastislaus {c 850) even 
foimcd an alliance with the Bulgarians and the Byzantine 
emperor The chief result of the alliance with the latter was 
the conversion of the Moravians to Christianity by two Greek 
monks, Cyril and Methodius, despatched from Constantinople 
(863) Rastislaus finally fell into the hands of Louis the German, 
who blinded him, and forced him to end his days as a monk, 
but his successor, Svatopluk (d 894), was equally vigorous, and 
extended the kingdom of Great Moravia to the Oder on the west 
and the Gran on the east At this period there seemed a strong 
probability of the junction of the north-western and south- 
eastern Slavs, and the formation of a great Slavonic power to the 
east of the German empire This prospect, however, was dis- 
sipated by the invasions of the Magyar hordes in the loth century, 
the brunt of which was borne by Moravia The invaders were 
encouraged by the German monarchs and aided by the dis- 
sensions and mismanagement of the successors of Svatopluk, 
and in a short time completely subdued the eastern part of Great 
Moravia The name of Moravia was henceforth confined to the 
district to which it now applies For about a century the 
possession of this marchland was disputed by Hungary, Poland 
and Bohemia, but in 1029 it wras finally incorporated with 
Bohemia, and so became an integral part of the German empire* 
Towards the close of the i2th century Moravia was raised to the 
dignity of a margraviate, but with the proviso that it should be 
held as a fief of the crown of Bohemia It henceforth shared 
the fortunes of this country, and was usually assigned as an 
apanage to younger members of the Bohemian royal house* 
In 1410 Jobst, margrave of Moravia, was made emperor of 
Germany, but died a few months after his election In 1526, on 
the death of Louis II of Hungary Moravia came with the rest 
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of that prince’s possessions into the hands of the Austrian house 
During the Thirty Years’ War the depopulation of Moravia was 
so great that after the peace of Westphalia the states-general 
published an edict giving every man permission to take two wives, 
in order to “ repeople the country ” After the Seven Years’ 
War Moravia was united in one province with the remnant of 
Silesia, but m 1849 it was made a separate and independent 
crownland The most noticeable feature of recent Moravian 
history has been the active sympathy of its inhabitants with 
the anti-Teutonic home-rule agitation of the Bohemian Czechs 

See Die Ldnder Oesterretch Ungarns tn Wort und Btld vol 8 
(Vienna 1881-1889 15 vols ) , Die dsietretchtsch ungansche Mon 

archie tn Wort und Btld, vol 17 (Vienna 1886-190^, 24 vols), 
B Bretholz Geschtchte Mdhrens (Brunn, 1893, &c ) 

MORAVIAN BRETHREN, or Moravian Church, a Christian 
communion founded in the east of Bohemia For some years 
after the death of John Huss (1415), the majoritv of his followers 
were split into two contending factions the Hussite Wars began , 
and the net result of the conflict seemed to lie that while the 
Utraquists, content with the grant of the cup to the laity, were 
recognized by the pope as the National Church of Bohemia (1433), 
the more radical Taborites were defeated at the battle of Lipan 
(1434) and ceased to exist But with this result some of Huss’s 
followers, who wished to preserve his spiritual teaching, were not 
content They laid great stress on purity of morals, and con- 
vinced that the Utraquist Church was morally corrupt, they 
founded a number of independent societies, first at Kremsir 
and Meseritsch in Moravia, and then at Wilenow, Diwischau 
and Chelcic in Bohemia At this crisis Peter of Chelcic became 
the leader of the advanced reforming party In ethics he 
anticipated much of the teaching of Tolstoy, m doctrine he 
often appealed to the authority of Wychffe, and in some of 
his views It is possible to trace the influence of the Waldenses 
He mterpreted the Sermon on the Mount literally, denounced 
war and oaths, opposed the union of Church and State, and 
declared that the duty of all true Christians was to break away 
from the national church and return to the simple teaching of 
Christ and His apostles His followers were known as the 
Brethren of Chelcic, and wore a distinctive dress His most 
noted supporter was John Rocky cana, archbishop-elect of Prague 
He was pastor of the Them Church (1444), preached Peter’s 
doctrines, recommended his works to his hearers, and finally, 
when these hearers asked him to lead them, he laid their case 
before King George Podiebrad, and obtained permission for 
them to settle in the deserted village of Kunwald, in the barony 
of Senftenberg It was here that the new community was 
founded (1457 or 1458) At their head was Gregory, the 
patriarch, a layman, said later to be Rocky cana’s nephew, in 
Michael Bradacius, the priest of Senftenberg, they found a 
spiritual teacher, and fresh recruits came streaming in, not only 
from the other little societies at Kremsir, Meseritsch, Chelcic, 
Wilenow and Diwischau, but also from the Waldenses, the 
Adamites, the Utraquist Church at Koniggratz, and the univer- 
sity of Prague They called themselves Jednota Bratrska, t e the 
Church or Communion of Brethren , and this is really the correct 
translation of their later term, Umtas fratrum At the Synod 
of Lhota (1467), they broke away entirely from the papacy, 
elected ministers of their own, and had Michael Bradacius 
consecrated a bishop by Stephan, a bishop of the Waldenses At 
the synod of Reichenau (1495), rejected the authority of 
Peter of Chelcic, and accepted the Bible as their only standard 
of faith and practice In doctrine they were generally broad 
and radical They taught the Apostles’ Creed, rejected purga- 
tory, the worship of samts and the authority of the Catholic 
Church, practised infant baptism and confirmation, held a view 
on the Sacrament similar to that of Zwingli, and, differing some- 
what from Luther in their doctrine of justification by faith, 
oclared that true faith was to know God, to love Him, to 
Iftiis commandments, and to submit to His will ” With the 
H^i^thren, however, the chief stress was laid, not on doctrine, but 

conduct For this purpose they mstituted a severe system of 
discipline, divided their members into three classes — ^the Perfect, 


the Proficient, and the Beginners, and appointed over each 
congregation a body of lay elders For the same purpose they 
made great use of the press In 1501 Bishop Luke of Prague 
edited the first Protestant hymn-book, in 1502 he issued a 
catechism, which circulated in Switzerland and Germany and 
fired the catechetical zeal of Luther, m 1565 John Blahoslaw 
translated the New Testament into Bohemian, in 1579-1593 the 
Old Testament was added , and the whole, known as the Kralit/ 
Bible, is used in Bohemia still The constitution was practically 
Presbyterian At the head of the Church was a body of ten 
elders, elected by the synod, this synod consisted of all the 
ministers, and acted as the supreme legislative authority, and 
the bishops ruled in their respective dioceses, and had a share 
in the general oversight The growth of the Brethren was rapid 
In 1549 they spread into Great Poland, in the latter half of the 
century they opened many voluntary schools, and were joined 
by many of the nobility, and the result was that by 1609, when 
Rudolph II granted the Letter of Majesty, they were half the 
Protestants m Bohemia and more than half in Moravia 

At the very height of their power, however, they were almost 
crushed out of existence The cause was the outbreak of the 
Thirty Years' War (1618) At the battle of the White Hill 
(1620) the Bohemian Protestants were routed, the Brethren 
were driven from their homes, the Polish branch was absorbed 
m the Reformed Church of Poland , and then many fled, some to 
England, some to Saxony, and some even to Texas For a 
hundred years the Brethren were almost extinct But their 
bishop, John Amos Comenius (1592-1672), held them together 
With an eye to the future, he published their Ratio dtsctplinae, 
collected money for the Hidden Seed ” still worshipping m 
secret m Moravia, and had his son-in-law, Peter Jablonsky, 
consecrated a bishop, and Peter passed on the succession to his 
son Daniel Ernest Jablonsky 

The revival of the Moravian Brethren was German in origin 
Of the “ Hidden Seed ” the greater number weic Germans, they 
were probably descended from a colony of German Waldenses, 
who had come to Moravia in 1480 and joined the Church of the 
Brethren, and, therefore, when persecution broke out afresh 
they naturally fled to the nearest German refuge With Chris- 
tian David, a carpenter, at their head, they crossed the border 
into Saxony, settled down near Count Zinzendorf’s estate at 
Berthelsdorf, and, with his permission, built the town of Herrn- 
hut (1722-1727) But under Zinzendorf the history of the 
Moravians took an entirely new turn He was a fervent Lutheran 
of the Pietist type, he believed m Spener’s “ ecclesiola ” concep- 
tion , and now he tried to apply the conception to the Moravian 
refugees For some years he had a measure of success Instead 
of reviving Moravian orders at once, the settlers attended the 
Berthelsdorf parish church, regarded themselves as Lutherans, 
agreed to a code of “ statutes ” drawn up by the count, accepted 
the Augsburg Confession as their standard of faith, and, joining 
with some Lutheran settlers in a special Communion service 
m Berthelsdorf (Aug 13, 1727), had such a powerful unifying 
experience that modem Moravians regard that day as the 
birthdav of the renewed Moravian Church From that period 
two conflicting ideals were at work among tlie Moravians 
In form the Moravian Church was soon restored Before long 
persecution broke out against Herrnhut, the count sent a band 
of emigrants to Georgia, and as these emigrants would require 
their own ministers, he had David Nitschmann consecrated a 
bishop by Jablonsky (1735) In this v/ay the Moravian orders 
were maintained , the “ ecclesiola ” became an indeperyient body, 
and the British parliament recognized the Brethren as “an 
ancient Protestant Episcopal Church ” (i749> 22 Geo II cap 
120) And yet, on the other hand, Zinzendorf’s conception 
continued long in force It hampered the Brethren’s progress 
in Germany, and explains the smallness of their numbers there 
Instead of aimmg at Church extension, they built settlements on 
the estates of friendly noblemen, erected Brethren’s and Sisters’ 
houses, and cultivated a quiet type of spiritual life It is true 
that they evangelized all over Germany, but this part of their 
work was known as the Diaspora (i Pet 1 i), and the idea 
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underlying this word is that the Brethren minister to the 
scattered '' in other Churches without drawing them into the 
Moravian Church In Germany, therefore, the importance of 
the Moravians must be measured, not by their numbers, but 
by their influence upon other Christian bodies It was from the 
Moravians that Schleiermacher learnt his religion, and they even 
made a passing impression on Goethe , but both these men were 
repelled by their doctrine of the substitutionary sufferings of 
Christ 

In reply to the very natural question why the Moravians began 
their work in England, the answer given by history is that John 
Wesley, on his voyage to Georgia (1735) met some Moravian 
emigrants, that on his return he met Peter Boehler, who was on 
his way to North Carolina, that through Boehler ’s influence both 
John and Charles Wesley were ‘‘ converted ” (1738) For a few 
years they took an active share in the Evangelu al Revival (1738- 
1755), Zinzendorfs “ ccclesiola ** policy prevented their 
growth, and not till 1853 did the English Moravians resolve to 
aim at “ the extension of the Brethren’s Church ” In foreign 
missions the distinctive feature about the Moravians is, not that 
they were so early in the field (1732), but that they were the first 
Protestants to declare that the evangelization of the heathen 
vas the duty of the Church as such Hitherto it had been a 
part of colonial policy It was this that made their missions 
so influential 

Present Condition — I Entermises (i) Foreign missions in 
Labrador, Alaska Canada, California West Indies Nicaragua 
Demerara, Surinam Cape Colony Kitfraiia German Fast Africa 
North Queensland West Himalaya (2) Leper Home near Jci iisalcm 
(1807) (s) Diaspora in Germany Switzerland Frince, Ocnmirk 

Norway Russia Poland (4) Church extension in Germany 
Great Britam, North America (5) Boarding Schools Germ in 

g rovmce 14, Biitish, 7, Amencan, 5 (6) Church Revual in 

k^hemia and Moravia begun m 1869, and sanctioned by the 
Austrian government (t88o) 

II Orders and Constitution — The orders of the ministry are 
bishops presbyters deacons But the bishops have no dioceses 
Their chief function is to ordain and to act as ‘ intercessors ' 
The supreme legislative boird is the General Svnod It consists 
of delegates elected by each province, certain ex officio memlieis 
and representatives fiom the mission held At present the Moravian 
Church IS divided mto four provinces German British, Amencan 
Nuith and Amciican South (North Carolina) In provincial matters 
e ich province is mdependent holds its own synods, makes its own 
laws and elects its own governmg board, but the Cxeneral Synod 
meets on the average every ten yeirs at llcrrnhut and its regula- 
tKJns are binding in all the provinces The foreign missions are 
managed by a mission board elected by the General Synod Theie 
IS also a standing court of appeal, known as Unity s Fldeis 
Oinference and consisting of the Mission Board and four pro\ incial 
braids It IS the Church's representative in the e><s ot the I iw 
In (xcrmany the official title of the Church is Lvangchsche Bruder 
Umtaty m Austria, Evangehsche Brildtr- Ktrche ^ in England and 
America Moravian Church 

III Doctrine — At the last General Synod (1909) they repeated 
their old funtlaincntal principle that the Holy Scriptures are our 
only rule of faith and practice " , but at the same time thev declared 
tlut their mterpietation of Scripture agreed substantially with the 
Niccne Creed tlie Westminster and Augsburg Confessions ind the 
Thirty nine Articles Since 1879 their leading doefnnos hive been 
formulated as follows (1) the total depravity of man, (2) the real 
Godhead and real humanity of Christ, (3) justification and redemp 
tion through the sacrifice of Chiist, (4) work of the Holy Spirit, 
(5) good works as fruits of the Spirit, (0) fellowship of believers, 
(7) second coming of Christ, (8) resurrection of the dead to life or 
judgment 

IV Ceremonies — At morning worship the service consists of a 
litany, scripture lessons sermon, singing extempore prayci At 
the evening service a litany is rarely used Tne Communion is 
celebrated once a month Infant Baptism is practised There 
aie three modes of admission to membership in the case of the 
unbaptized, adult baptism (not immersion) , in other cases confirma- 
tion or reception Members from other Churches are generally 
admitted bv reception 

V Chutch Policy — It is now held by some Morava ins that their 
Church offers a via media between Anglicanism and Dissent At the 
last meeting of the Lambeth Conference {1907) some overtures on 
certain conditions, were made for (a) joint consecration of bishops, 
if)) jomt ordination of ministers, (c) interchange of pulpits In 
response the Moravians, at the •General Synod (1909), welcomed the 
offer but also declared their wish (a) to preserve their independence 
os a “ Protestant Episcopal Church", (6) to co-operate freely as 
heretofore with other Evangelical Churches On this question 
negotiations are still m progress 


VI StatisUcs, I yog 


Province 

Congregations 

CommumcarUs 

German 

23 

6,213 

British 

42 

3,782 

American (N ) 

96 

13,932 

American (S ) 

26 

4,019 

Bohemia 

12 

684 

Foreign Field 

245 

33 , 4 C>^ 

Total 

441 

62,096 


Literaturf — Gindely, Geschichte der Bdhmischen BrUder (i8«5ffi, 
Goll Quellen u Untersuchungen zur Ge^ch d Bohm -BrUder , 

Muller Das Bischofstum der Bruder hirche (1888), Zinzendorf als 
Lrneuerer der alien Bnlder-Kirche (1900), Diedeutschen Katechismen 
d Bohm -BrUder (1887), Becker, Zinzendorf und sein Chrtsfentum 
im Virhdltms zum kirchltchen u reltgtdsen Leben seiner Zeit f 1900) , 
•^chulze Abrtsz einer Geschichte der Brilder Mission (1901), Seifferth, 
Chi 4 rch Constitution of the Bohemian and Moravian Brethren (1866), 
De Schwemitz , of the Unitas Pratrum (1885), Waucr Begtn^ 
mngs of the Brethren s Church in England (1901) , Hamilton History 
of the Moravian Church in the jSth and igth Centuries (1900) , 
Hutton Hi’itorv of the Moravian Church (t9<x)) , Moravian Church 
Book (1902), Moravian Almanac (annuab lor other sources sec 
articles Bohmische- Bruder and /mzendorf" m Ilauck's 
BealencyUopddie and for latest results of historical research, 
Zeitschrift fur Brilder geschichte (\\2M }CQ,r\v) (J EH) 

MORAY,^ THOMAS RANDOLPH, ist Earl of (d 1332), 
Scottish warrior and statesman, was the only son of Ihomas 
Randolph of Nithsdale, who had been chamberlain of Scotland, 
and through his mother T ady Isabel Brut e he was nephew to 
King Robert the Bruce Randolph joined Briu e after the murder 
of the Red Comyn, and was present at his coronation in 1306 
In June of that vear he was captured by Aymer de Valence in a 
fight at Methven, and saved his life by becoming Edward s man 
He joined m the hunt for Bruce, but in 1308 he was captured bv 
Sir James Douglas and imprisoned He began by defying his 
uncle, but presently made his submission, becoming the friendly 
nval of the exploits of Sir James Douglas and the confidant of 
Bruce’s plans In 1312 or 1314 the Scottish king made him earl 
of Moray and lord of Man and Annandale, while the estates held 
from Edw ard I were confiscated By a brilliant feat of arms he 
captured and destroyed Edinburgh Castle early in 1314, staling 
the rock by a path pointed out by a certain William Fran90is 
who had made use of it in a love intrigue On the eve of Bannock- 
burn Randolph was posted in a wood in charge of the van with 
o*‘ders to prevent the English from throwing cavalry into 
Stirling On the approach of a body of three hundred English 
horse under Sir Robert Clifford, Sir Henry de Beaumont and Sir 
Ihomas Gray, Randolph came out of cover, and his spearmen, 
drawn up in a square, were vainly attacked on all sides by the 
English, who were driven to retreat on the appearance of Sir 
James Douglas with reinforcements, these, however, took no 
share in the action, the site of which is still known ps Randolph’s 
Field The next day found Randolph in command of the centre 
of the Scottish battle He shared m Edward Bruce’s expedition 
to Ireland m 1315, and returned to Sc otland in 1 317 with Robert 
Bruce With Sir James Douglas Randolph was closely allied 
and the two were associated in a senes of brilliant exploits In 
1318 they seized the town of Berwick by escalade, being aided 
by the treachery of one of the burgesses, Sirncjn of Spalding, and 
reinforced by Bruce they became masters of the castle some 
months later In the next spring they made a raid on the 
northern English counties, laying waste the countrv as far as 
Y ork, where they hoped to seize the English queen 1 hey routed 
the militia hastily raised by William de Melton, archbishop of 
York, in a fight known as the ‘‘ Chapter of Mvton ” because of 
the number of clerics who fell in the battle Edward II , who 
was laying siege to Berwick, sought in vain to intercept them on 
their return journey Later in the year the two Scottish nobles 
again raided England, and at length Fdward II signed a truce 
for two years In 1322 Moray shared in Douglas’s exploit at 
Byland Abbey In the next year he was one of the Scottish 
ambassadors charged to conclude a truce with England, and was 
further sent to Avignon to persuade the pope to acknowledge 

^ In general, for ‘ Moray " see Murray, the spelling having been 
constantly interchangeable The present earls keep the spelling 
Moray 
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Bruce’s claims by addressing him as king of Scotland In the 
spring of 1326 he was again in h ranee, when he concluded an 
offensive and defensive alliance between France and Scotland 
The death of Bruce in 1329 made Moray regent of Scotland and 
guardian of the young kmg David II in accordance with enact- 
ments made by the Scottish parliaments of 1315 and 1318 He 
died at Musselburgh on the 20th of July 1332, while preparing 
to resist an invasion by the English barons Allegations of 
poisoning are made both by Barbour and Wyntoun, but without 
substantial grounds 

Moray married Isabel, daughter of Sir John Stewart of Bonkyll 
His son Thomas, the 2nd carl, was killed at the battle of Dupplin 
in 1332, his second son John, the 3rd earl, was killed at Neville’s 
Cross in 1346 The earldom then became extinct and the 
estates passed to their sister Agnes {c 1312-1369), countess of 
Dunbar and March, known as Black Agnes,” and celebrated 
for her gallant defence of Dunbar Castle in 1337 and 1338 
(See March, Eari s of ) 

MORBHANJ> or Mayurbhanj, a native state of India, m the 
Orissa division of Bengal Area 4245 sq m , pop (1901), 
610,383, showing an increase of 14 7 % in the preceding decade, 
revenue, ^64,000 It contams a large proportion of mountain 
and forest, where wild elephants are numerous, and also some of 
the richest iron ores in India The capital is Bartpada (pop 
5613), which IS connected by a narrow-gauge line with the 
Bengal-Nagpur railway 

MORBIHAN, a department of western France on the Atlantic 
seaboard, formed of part of Lo\\er Brittany, and bounded b E 
by the department of Loire-Inf 4 rieure, E by that of Ille-et- 
Vilaine, N by C6tes-du-Nord, and W by Finist^re Area, ^738 
sq m Pop (1906), 573,152 From the Montagnes Noires on 
the northern frontier the western portion of Morbihan slopes 
southward towards the Atlantic, being watered by the Ell(^, the 
Blavet with its affluent the Scorff, and the Auray, the eastern 
portion, on the other hand, dips towards th( south-east m the 
direction of the course of the Oust and its feeders, which fall into 
the Vilaine Though the Montagnes Noires contain the highest 
point (974 ft ) m the department, the most striking orographic 
feature of Morbihan is the dreary, treeless, streamless tract 
of moorland and marsh known as the Landes of Lan\aux, 
which extends (W N W to E S E ) with a width of from 
1 to 3 miles for a distance of 31 miles between the valley of 
the Claie and that of the Arz (affluents of the Oust) A striking 
contrast to this district is afforded by the vanous inlets of the 
sea, whose shores are clothed with vegetation of exceptional 
richness, large fig-trees, rose-laurels, and aloes growing as if in 
Algeria The coast-line is exceedingly irregular the mouth of 
the Vilaine, the peninsula of Ruis, the great gulf of Morbihan 
(Inner Sea), from which the department takes its name, and the 
mouth of the Auray, the long Quiberon peninsula attached to the 
mainland by the narrow isthmus of Fort Penthi^vre, the deep- 
branching estuary of Etel, the mouths of the Blavet and the 
Scorff uniting to form the port of Lorient, and, finally, on the 
borders of Finist^re the mouth of the Laita, follow each other^m 
rapid succession Off the coast he the islands of Groix, Belle-lie 

V ), Houat and Hoedik Vessels drawing 13 ft can ascend the 
Vilame as far as Redon, the Blavet is canalized throughout its 
course through the department, and the Oust, as part of the 
canal from Nantes to Brest, forms a great waterway bv Redon, 
Josselin, Rohan and Pont ivy The climate of Morbihan is 
characterized by great moisture and mildness Unproductive 
heath occupies more than a quarter of the department, about 
a third of which is arable land Rye, buckwheat and wheat, 

B tato^^J^M^ngels are the chief crops, hemp and flax are 
fe cattle are the chief livestock and bee- 

keepii^iQ|Hmsfvely practised The sea-ware gathered along 
the coastliftj^^cdtly to improve the soil of the region bordering 
thereon outeide of Lonent {qv),ti centre for naval construc- 
tion, there is little industrial activity in Morbihan The catching 
and cunnfg of sardines and the breeding of oysters (Auray, 
St Armel, &c ) form the business of many of the inhabitants of 
the coast, who also fish for anchovies, lobsters, &c , for tinning 


The forges of Hennebont are of some importance for the produc- 
tion of sheet-tin 

The department is served by the Orleans railway It is 
divided into four arrondissements — Vannes, Lorient, Ploermel 
and Pontivy — with 37 cantons and 256 communes The capital 
Vannes is the seat of a bishopric of the province of Rennes 1 he 
department belongs to the region of the Xlth army corps and 
to the academic (educational division) of Rennes, where also is 
Its court of appeal Ihe principal places are Vannes, Lonent, 
Ploermel, Pontivy, Auray, Hennebont, Carnac and Locmana- 
quer, the last two famous for the megalithic monuments m their 
vicinity Other places of interest are Erdeven and Plouhamel, 
also well known for their megahthic remains, Elven, with two 
I towers of the i «5th century, remains of an old stronghold , Josselin 
which has the fine chateau of the Rohan family and a church con- 
taining the tomb (15th century) of Olivier de Clisson and his wife, 
Guem with a chapel of the 15th and 16th centuries and le 
Paouct with a chapel of the 15th century, Quiberon, which is 
associated with the disaster of the French emigres in 1795, 
Sarzeau, near which is the fortress of Sucinio (13th and 15th 
centunes), Ste Barbe with a chapel, dating from about the end 
of the 15th century, finely situated, overlooking the Ell^j 
St Gildas-de-Ruis, with a rumed Romanesque church and other 
remains of a Benedictme abbey of which Abelard was for a time 
abbot The principal pardons (religious festivals) of the depart- 
ment are those of Ste Anne-d’Auray and St Nicolas-des-Eaux 

MORGAR, EARL {ft 1066), son of Earl ^Elfgar, brother of 
Edwin, earl of the Mercians I hey assisted the Northumbrians 
to expel Tostig, of the house of Godwin, in 1065 and Morcar was 
chosen earl by the rebels Harold, Tostig’s brother, consented 
to this extension of the power of the Mercian house In spite 
of this concession, and the help which he gave them against 
lostig and Harold Hardrada, the two brothers left him to fight 
alone at Hastings After trying to secure the crown for their 
own house, they submitted to William, but lost their earldoms 
They attempted to raise the North in 1068, and failed ignommi- 
ously They were pardoned, but Morcar afterwards joined 
Hereward m the Isle of Ely (1071), while Edwin perished in 
attempting to raise a Welsh rebellion Morcar died in prison, 
at what date is unknown 

See E A Freeman, Norman Conquest and Wxlham Rufus vol 1 

MORDECAI BEN HILLEL, a German rabbi, who died as a 
martyr at Nuremberg in 1298 His great legal (Halachic) work 
IS usually cited as “ the Mordecai,” and its value consists in its 
thorough use of the medieval authorities It acquired wide 
authority, and was one of the sources of the Code of Joseph Caro 
Mordecai was also the author of Responsa 

Ste L Ginrberg m Jew Ency ix 10-13 

MORDVINIANS, otherwise called Mordva, Mordvs, or 
Mordvins, a people numbering about one million, belonging to 
the Ural-Altaic family, who inhabit the middle Volga provinces 
of Russia and spread in small detached communities to the south 
and east of these Their settlement in the basin of the Volga 
is of high antiquity One of the two great branches into which 
they are divided, the Erzya, is perhaps the same as the Aorses 
mentioned by Ptolemy as dwelling between the Baltic Sea and 
the Ural Mountains Strabo mentions also the Aorses as in- 
habitants of the country between the Don, the Caspian Sea and 
the Caucasus The Russians made raids on the Mordvins in the 
12th century, and after the fall of Kazan rapidly invaded and 
colonized their country 

The Mordvins are now found in the governments of Simbirsk, 
Penza, Samara and Nizhniy-Novgorod, as well as Saratov and 
Tambov But their villages are dispersed among those of the 
Russians, and they constitute only 10 to 12 % of the population 
in the four first-namfcd governments, and from 5 to 6 % in the 
last two They are unequally distributed over this area m 
ethnographical islands, and constitute as much as 23 to 44 % of 
the population of several districts of the governments of Tambov, 
Simbirsk, Samara and Saratov, and only 2 or 3 % in other 
districts of the same provinces They are divided into two great 
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branches, the Erzya (Erza, or Ersa) and the Moksha, differing 
somewhat in their physical features and language The southern 
branch, or the Moksha, have a darker skin and darker eyes and 
hair than the northern A third branch, the Karatays, found in 
Kazan, appears to be mixed with Tatars Ihe language is a 
branch of the Western Finnish family, and most nearly allied 
to the Cheremissian, though presentmg many peculiarities 
(see Finno-Ugric) 1 he Mordvins have largely abandoned their 
own language for Russian , but they have maintained a good deal 
of their old national dress, especially the women, whose profusely 
embroidered skirts, original liair-dress, large ear-rings which 
sometimes are merely hare-tails, and numerous necklaces cover- 
ing all the chest and consisting of all possible ornaments, easily 
distinguish them from Russian women They have mostly 
dark hair, but blue eyes, generally small and rather narrow 
Their cephalic index is very near to that of the Innns They are 
brachyc ephalous or sub-brachycephalous, and a few are mesati- 
cephalous Ihey arc finely built, rather tall and strong, and 
broad-chested Their chief occupation is agriculture, they work 
harder and (in the basin of the Moksha) are more prosperous 
than their Ru'^sian neighbours Their capacities as carpenters 
wen well known m Old Russia, and Ivan the Terrible used them 
to build bridges and clear forests during his advance on Kazan 
Ihey now manufacture wooden ware of various sorts 1 hey are 
also masters of apiculture, and the commonwealth of bees often 
appears in their poetry and religions beliefs 1 hey have a con- 
siderable literature of popular songs and legends, some of them 
recounting the doings of a king lusht>an who lived m the time 
of I\an the Terrible Nearly all are Chii^tians, they received 
baptism in the reign of Elizabeth, and the Nonconformists ha\e 
made many proselytes among them But they still preserve 
much of then own mythology, which they hive adapted to the 
Christian religion According to some authontics, they have 
preserved also, especially the less russified Moksha, the practice 
of kidnapping bncies, with the usual battles between the party of 
the bridegroom and that of the family of the bride The worship 
of trees, water (especially of the water-divinity which favours 
marriage), the sun or Shkay, who is the chief divinity, the moon, 
the thunder and the frost, and of the home-divimty Kardaz- 
serko still exists among them , and a small stone altar or flat stone 
covering a small pit to receive the blood of slaughtered animals 
can be found m many houses 1 he^r burial customs seem founded 
on ancestor-worship On the fortieth day after the death of a 
kinsman the dead is not only supposed to return home but a 
member of his household represents him, and, coming from the 
grave, speaks in his name 

The lanc^usge is treated of in Ahlquist's V crunch Mokscha 

frofdwtmschen Grammatik nebst 7 erten lirtd Wdvttr V erzetchmss 
{'^t Petersburg 1861), and their history customs ind religion bv 
binirnov (trans by Hoycr), Les Populalioas hmioisej* de la Volga ' 
(m Pulhcations de lecol^e dcs lun^ues oruntahs, vivantes, 1898) 
Much valuable infornuUon respccluig customs religion language 
and folk-lore will be found in papers oy Paasonen Heikcl Ahlquist 
itainof and others printed in the Journal de la bocUtd Ftnno^ 
Ougrtenne and the rtnmsch ut^rMhe forschungen (C El ) 

MORE, HANNAH (1745-183^), English religious writer, was 
bom at Stapleton, near Bristol, on the 2nd of February 1745 
She may be said to have made three reputations m the course 
of her long life first, as a clever verse-writer and witty talker 
in the Circle of Johnson, Reynolds and Gamck, next, as a wnter 
on moral and religious subjects on the Puritanic side, and lastly, 
as a practical philanthropist She was the youngest but one 
of the five daughters of Jacob More, who, though a member of a 
Presbyterian family in Norfolk, had become a member of the 
English Church and a strong Tory He taught a school at 
Stapleton in Gloucestershire The elder sisters established a 
boarding-school at Bnstol, and Hannah bec'ame one of their 
pupils when she was twelve years old Her first literary efforts 
were pastoral plays, suitable for young ladies to act, the first 
being written in 1762 under the title of A Search after Happiness 
(2nd ed 1773 ) Metastasib was one of her literary models, on 
fits opera of Attilio regulo she based a drama. The Infl^^ble 
Captive j published m 1774 She gave up her share m the school 


m view of an engagement of marriage she had contracted with 
a Mr Turner 1 he wedding never took plac c, and, after much 
reluctance, Hannah More was induced to a( cept from Mr Turner 
an annuity which had been settled on her without her knowledge 
This set her free for literary pursuits, and in 1772 or 1773 she 
went to London Some verses on Garrick’s Lear led to an 
acquaintance with the actor playwright, Miss More was taken up 
by Flizabeth Montague, and her unaffected enthusiasm, simplicity, 
vivacitv, and wit won the hearts of the whole Johnson set, the 
lexicogiapher himself included, although he is said to have told 
her that she should ‘‘ consider what her flattery was worth before 
she choked him with it ” Garrick wrote the prologue and 
epilogue for her tragedy Percy y. which was acted with great 
success at Covent Garden in December 1777 Another drama, 
The hatal Falsehood, produced in 1779 after Garrick’s death, was 
less successful The Garricks had induced her to live with them, 
and after Garrick’s death she remained with his wife, first at 
Hampton Court, and then in the Adelphi In 1781 she made the 
acquaintame of Horace Walpole, and corresponded with him 
from that time At Bristol she discovered a poetess in Mrs 
Anne Yearsley (1756-1806), a milkwoman, and raised a consider- 
able sum of money for her benefit La( tilla,” as Mrs Yearsley 
was called, wished to receive the capital, and made insinuations 
against Miss More, who desired to hold it m trust The trust 
was handed over to a Bristol merchant and eventually to the 
poc tess 

Harm ih More published Sacred Dramas in 1782, and it rapidly 
ran thiough nintteen editions These and the poems Bas-Bhu 
and Llorto (1786) m^^rk her gradual transition to more serious 
views of life, which we^’c fully expressed in prose in her Thoughts 
on the Importance of the Manners of the Cieat to General Society 
(1788k and An Estimate of the Religion of the Fashiouahle ]\ orld 
(1790) She was intimate with Wilbeiforee and Zachary 
Macaulay, with whose e\ angelical views she was in entin sym- 
pathy She published a poem on Slavery in 1788 In 1785 she 
bought a house, at Cowslip Green, near Wrington, Bnstol, where 
she settled down to country life with her sister Martha, and 
wrote man> ethical books and tracts Stnclures on Female Educa- 
tion (1799), Hints towards forming ihe Character of a \ oting 
Princess (1805), Coelehs in Search of a ICi/c—only nominally a 
story (1809), Practical Piety (1811), Christian Morals (1813), 
Character of St Paul (1815), Moral Sketches (18x9) The tone is 
uniformly animated, the writing fresh and vivacious, her favour- 
ite subjects the minor self-indulgences and infiimities She was a 
rapid writer, and hei work is consequently diseursive and form- 
less, but there was an originality and forte in her way of putting 
eoinmonplace sober sense and piety that fully accounts for her 
extraordinary popularity The most famous of her books was 
Coelehs in Search of a \\ ife, which had an enormous circulation 
among pious people Sydney Smith attacked it with violence in 
the Edinburgh Reznew for its general pnggishncss It is inteiesting 
to note that the model Stanley children have been said to be 
drawn from f B Macaulay and his sister She also wrote many 
spirited rhymes and prose talcs, the earliest of which was Village 
Politics (1792), by “ Will Clup,” to counteract the doctrines of 
Tom Paine and the influence of the French Revolution The 
success pf Village Politics induced her to beg n the senes of 

Cheap Repository T racts,” w hieh were for three > cars produced 
by Hannah and her sisters at the rate of three a month Perhaps 
the most famous of these is The Shepherd of Salisbury Plain, 
describing a family of phenomenal frugality and contentment 
This was translated into several languages Two million copies 
of these rapid and telling sketches were c irculatcd m one year, 
teaching the poor m rhetoric of most ingenious homeliness to 
rely upon the virtues of content, sobriety, hujm[UgW industry, 
reverence for the British Constitution, hatreff^ifij^j|pe French, 
trust m God and m the kindness of the gentry v » 

Perhaps the best proof of Hannah More’s sterling worth was 
her indefatigable philanthropic work — her long-continued exer- 
tions to improve the condition of the children in the mining 
districts of the Mendip Hills near her home at Cowslip Green 
and Barley Wood The More sisters met with a good deal of 
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Opposition in their good works The farmers thought that 
education, even to the limited extent of learning to read, would 
be fatal to agriculture, and the clergy, whose neglect she was 
making good, accused her of Methodist tendenc les In her old 
age, philanthropists from all parts made pilgrimages to see the 
bright and amiable old lady, and she retained all her faculties till 
within two years of her death, dying at Clifton, where the last 
five years of her life were spent, on the 7th of September 1833 

See The I ife of Hannah More, with Notices of Her Sisters (18^8), by 
the Rev Henry Ihompson The article in the Diet Nat Btog is 
by Sir Leslie Stephen Some letters of Hannah More, with a very 
slight connecting narrative were published in 1872 by William 
Roberts as The Life of Hannah More See also Hannah More 
(1888) by Charlolte M Yonge in the 'Emment Women*' senes, 
and Hannah More (New York and I^ndon, 1900) by Marion 
Harland * Letters of Hannah More to Zachary Macaulay were edited 
( 1 860) by Arthur Roberts 1 he contemporary opposition to her may 
Ixj seen in an abusive Life of Hannah More with a Critical Review 
of Her Writings (1802), bv the * Rev Archibald Macsarcasm *' 
(William Shaw rector of Chelvey, Somerset) 

MORE, HENRY (1614-1687), English philosopher of the 
Cambridge Platonist school, was bom at Grantham in 1614 
Both hib father and his mother, he tells us, were earnest 
followers of Calvin,'* but he himself could never swallow that 
hard doctrine " In 1631 he was admitted at Christ's College, 
Cambridge, about the time Milton was leaving it He immersed 
himself over head and ears in the study of philosophy," and 
fell for a time into a scepticism, from which he was delivered b> a 
study of the ‘‘ Platonic writers " He was fascinated especially 
by Neoplatonism, and this fascination never left him The 
Theologta germanica also exerted a permanent influence over 
him He took his bachelor's degree in 1635, his master's degree 
in 1639, and immediately afterwards was chosen fellow of his 
college All other preferment he refused, with one exception 
Fifteen years after the Restoration he accepted a prebend in 
Gloucester Cathedral, but only to resign it in favour of his friend 
Dr Edward Fowler, afterwards bishop of Gloucester He would 
not accept the mastership of his college, to which, it is understood, 
he would have been preferred in 1654, when Cudworth was 
appointed He drew around him many young men of a refined 
and thoughtful turn of mind, but among all his pupils the most 
interesting was a young lady of noble family This lady, pro- 
bably a sister of I^rd Finch, subsequently earl of Nottingham, 
a well-known statesman of the Restoration, afterwards became 
Lady Conway, and at her country seat at Ragley in Warwick- 
shire More continued at intervals to spend ** a considerable part 
of his time " She and her husband both appreciated him, and 
amidst the woods of this retreat he composed several of his books 
The spiritual enthusiasm of Lady Conway was a considerable 
factor in some of More’s speculations, none the less that she 
at length joined the Quakers She became the friend not only 
of More and Penn, but of Baron van Helmont and Valentine 
Greatrakes, mystical thaumaturgists of the 17th century 
Ragley became a centre not only of devotion but of wonder- 
working spiritualism ^ From this, his genius suffered, and the 
rationality which distinguishes his earlier is much less conspicu- 
ous m his later works He was a voluminous writer both in verse 
and m prose, but his works, except the Dtvtne Dialogues (1688), 
are now of little interest This treatise, animated and sometimes 
brilliant, is valuable for modem readers in that it condenses his 
general view of philosophy and rehgion 

Henry More represents the mystical and theo^ophic side of the 
Cambndge movement The Neoplatonic extravagances which 
lay hidden in the school from the first came m his writings to a 
head, and merged in pure phantasy He can never be spoken 
of, howev^^ve as a spiritual genius and a significant fi^re in 
British robust and in some respects less learned 

than Cudwnlv^ut more interesting and fertile m thought, and 
more genial ilS character From youth to age he describes him- 
self as gifted with a buoyant temper His own thoughts were 
to him a , never-ending source of pleasurable excitement This 
mystical elevation was the chief feature of his character, a certain 

' The place and its religious marvels glanced at m the romance 
of Jak^mglesant (ch xv ) 


radiancy of thought which carried him beyond the common life 
without raising him to any artificial height, for his humility and 
chanty were not less conspicuous than his piety The last ten 
years of his life were uneventful He died on the ist of September 
1687, and was buried in the chapel of the college he loved 

Before his death More issued complete editions of his works, his 
Opera theologica in 1675 and his Opera philosophtca in 1678 
The chief authorities for his life are Ward’s Life (1710), Iheprefatio 
generalissima prefixed to his Opera omnia (1O79), and also a 
general account of the manner and scope of his writings m an 
Apology published in 1664 The collection of his Philosophical 
Poems (1647) in which he has compared his chief speculations 
and expenences ” should also be consulted An elaborate analysis 
of his life and works is given in Tulloch’s Rational Theology vol 11 
(1874) , see also R Zimmer mann, Henry More und die vierte Dimen- 
sion des Raums (Vienna, 1881) (For his ethical theory, as contamed 
in the Enchiridion Ethicwp, see Ethics.) 

MORE, SIR THOMAS (1478-1535), English lord chancellor, 
and author of Utopia, was born in Milk Street in the city of 
Ixindon, on the 7th of February 1478 He received the rudi- 
ments of education at St Anthony's School m Threadneedle 
Street, at that time under Nicolas Holt, held to be the best in the 
city He was eai Iv placed m the household of Cardinal Morton, 
archbishop of Canterbury Admission to the cardinal’s family 
was esteemed a high privilege, and was sought as a school of 
manners and as an introduction to the world by the sons of the 
best families in the kingdom Young Thomas More obtained 
admission through the influence of his father, Sir Thomas, then 
a rising barrister and afterwards a justice of the court of king’s 
bench Ihe usual prognostication of future distinction is 
attributed in the case of More to Cardinal Morton, " who would 
often tell the nobles sitting at table with him, where young 
Thomas waited on him, whosoever liveth to trie it shall see this 
child prove a notable and rare man " ^ At the proper age young 
More was sent to Oxford, where he is said vaguely to have had 
Colet, Grocyn and Linacre for his tutors ^ All More himself says 
IS that he had Linacre for his master in Greek Learning Greek 
was not the matter of course which it has since become Greek 
was not as yet part of the arts curriculum, and to learn it volun- 
tarily was ill looked upon by the authorities Those who did so 
were suspected of an inclination towards novel and dangerous 
modes of thinking, then rife on the Continent and slowly finding 
their wa> to England More's father, who intended his son to 
make a career in his own profession, took the alarm, he removed 
him from the university without a degree, and entered him at 
New Inn to commence at once the study of the law After com- 
pleting a two-years' course m New Inn, an inn of chancery, 
More was admitted m February 1496 at Lmcoln's Inn, an inn of 
court " At that time the Inns of Court and Chancery presented 
the discipline of a well-constituted university, and, through 
professors under the name of readers and exercises under the 
name of mootings, law was systematically taught " (Campbell) 
In his professional studies More early distmguished himself, 
so that he was appointed reader-in-law m Fumival's Inn, but 
he would not relmquish the studies which had attracted him in 
Oxford We find him delivenng a lecture to audiences of all 
the chief learned of the city of London " ® The subject he chose 
was a cpmpromise between theology and the humanities, bemg 
St Augustme's De civitate In this lecture More sought less to 
expound the theology of his author than to set forth the 
philosophical and historical contents of the treatise The 
lecture-room was a church, St Lawrence Jewry, placed at his 
disposal by Grocyn, the rector 

^mewhere about this period of More's life two things happened 
which gave m opposite directions the determining impulse to his 
future career More's was one of those highly susceptible natures 
which take more readily and more eagerly than common minds 
the impress of that yhich they encounter on their first contact 
with men Two pnncipal forms of thought and feeling were at 
this date m confli6t, rather unconscious than declared, on English 
soil Under the denomination of the ** old learning," the senti- 
ment of the middle ages and the idea of Church authonty wag 

1 Life by B R * Ibid • Roper, Life 
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established and m full possession of the religious houses, the 
universities, and the learned professions The foe that was 
advancing in the opposite direction, though without the con- 
science of a hostile purpose, was the new power of human reason 
animated with the revived sentiment of classicism In More’s 
mind both these hostile influences found a congenial home Each 
had its turn of supremacy, and in his early years it seemed as if 
the humanistic influence would gain the final victory About the 
age of twenty he was seized with a violent access of devotional 
rapture He took a disgust to the world and its occupations, 
and experienced a longing to give himself over to an ascetic life 
He took a lodging near the Charterhouse, and subjected himself 
to the discipline of a Carthusian monk He wore a sharp shirt 
of hair next his skin, scourged himself every Friday and other 
fasting days, lay upon the bare ground with a log under his head, 
and allowed himself but four oi five hours’ sleep This access of 
the ascetic malady lasted but a short time, and More recovered to 
all outward appearance his balance of mind For the moment the 
balance of his faculties seemed to be restored by a revival of the 
antagonistic sentiment of humanism which he had imbibed from 
the Oxford circle of friends, and specially from Erasmus I he 
dates as regards More’s early life are uncertain, and we can only 
say that it is possible that the acquaintance with Erasmus might 
have begun during Erasmus’s first visit to England m 1409 
Tradition has dramatized their first meeting into the story given 
by Cresacre More ^ — that the two happened to sit opposite each 
other at the lord mayor’s table that they got into an argument 
during dinner, and that, in mutual astonishment at each other’s 
wit and readiness, Erismus exclaimed, “ Aut tu es Morus, aut 
nullus,” and the other replied, “Aut tu es Erasmus, aut diabolus t ” 
Rejecting this legend, which bears the stamp of fiction upon its 
face, we have lertam evidence of acquaintance between the 
two men m a letter of Erasmus, with the date “ Oxford, 29th 
Octol)er 1499 must admit the correctness of the date of 

Ep 14 in the collection of Erasmus’s Eptsiolae, we should have to 
assume that their acquaintance had begun as early as 1497 If 
rapidly ripened into warm attachment This contact with the 
prince of letters revived m More the spirit of the “ new learning,” 
and he returned with ardour to the study of Greek, which had 
been begun at Oxford The humanistic influence was sufficiently 
strong to save him from wrecking his life in monkish mortifica- 
tion, and even to keep him for a time on the side of the party of 
progress He acquired no inconsiderable facility in the Greek 
language, from which he made and published some translations 
His Latin style, though wanting the inimitable ease of Erasmus 
and often offending against idiom, is yet in copiousness and 
propriety much above the ordinary Latin of the English 
scholars of his time 

More’s attention to the new studies was always subordinate 
to his resolution to rise in his profession, in which he was stimu- 
lated by his father’s example As early as 1502 he was appointed 
under-sheriff of the city of Ixindon, an office then judicial and of 
considerable dignity He first attracted public attention by his 
conduct in the parliament of 1504, by his daring opposition to the 
king’s demand for money Henry VII was entitled, according 
to feudal laws, to a grant on occasion of his daughter’s marriage 
But he came to the House of Commons for a much larger sum 
than he intended to give with his daughter The members, 
unwilling as they were to vote the money, were afraid to offend 
the king, till the silence was broken by More, whose speech is 
said to have moved the house to reduce the subsidy of three- 
fifteenths which the government had demanded to £30,000 One 
of the chamberlains went and told his master that he had been 
thwarted by a beardless boy Henry never forgave the audacity , 
but, for the moment, the only revenge he could take was upon 
More’s father, whom upon some pretext he threw into the Tower, j 
and he only released him upon payment of a fine of £100 Thomas 
More even found it advisable to withdraw from public life into 
obscurity During this period of retirement the old dilemma 
recurred One while he devoted himself to the sciences, 

“ perfecting himself m muSic, arithmetic, geometry and 
1 Lite, p 93 
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astronomy, learning the French tongue, and recreating his tired 
spirits on the viol,” ^ or translating epigrams from the Greek 
anthology, another while resolving to take priest’s orders 
From dreams of clerical celibacy he was roused by making 
acquaintance with the family of John Colt of New Hall, in 
Essex The “honest and sweet conversation” of the three 
daughters attracted him, and though his inclination led him 
to prefer the second he married the eldest, Jane, in 1505, not 
liking to put the affront upon her of passing her over in favour of 
her younger sister The death of the old king in 1509 restored 
him to the practice of his profession, and to that public career 
for which his abilities specially fitted him From this time 
there was scarce a cause of importance in which he was not 
engaged His professional income amounted to £400 a year, 
equal to £4000 in present money, and, “ considering the relative 
profits of the law and the value of money, probably indicated 
as high a station as £10,000 at the present day ” (Campbell) 
It was not long before he attracted the attention of the young 
king and of Wolsey The spirit with which he pleaded before 
the Star Chamber in a case of Tht Crown v The Pope recom- 
mended him to the royal favour, and marked him out for em- 
ployment More obtained in this case judgment against the 
Crown Henry, who was present in person at the trial, had 
the good sense not to resent the defeat but took the counsel to 
whose advocacy it was due into his service In 1514 More was 
made master of the requests, knighted, and sworn a member 
of the privy council He was repeatedly employed on embassies 
to the Low Countries, and was for a long time stationed at 
Calais as agent in the shifty negotiations carried on by Wolsey 
with the court of France In 1519 he was compelled to resign 
his post of under-sheriff to the city and his private practice at 
the bar In 1521 he was appointed treasurer of the exchequer, 
and m the parliament of 1523 he was elected Speaker The 
choice of this officer rested nominally with the house itself, 
but in practice was always dictated by the court Sir Thomas 
More was pitched upon by the court on this occasion in order 
that his popularity with the Commons might be employed to 
carry the money grant for which Wolsey asked To the great 
disappointment of the court More remained firm to the popular 
cause, and it was greatly owing to his influence that its demands 
were resisted From this occurrence may be dated the jealousy 
which the cardinal began to exhibit towards More Wolsey 
made an attempt to get him out of the way by sending him as 
ambassador to Spain More defeated the design by a personal 
appeal to the king, alleging that the climate would be fatal to 
his health Henry, who saw through the artifice, and was 
already looking round for a more popular successor to Wolsey, 
made the gracious answer that he would employ More otherwise 
In 1525 More was appointed chancellor of the duchy of Lancaster, 
and no pains were spared to attach him to the court The 
king frequently sent for him mto his closet, and discoursed 
with him on astronomy, geometry and points of divinity 
This growing favour, by which many men i\ould have been 
earned away, did not impose upon More He discouraged 
the king’s advances, showed reluctance to go to the palace, 
and seemed constrained when there Then the king began to 
come himself to More’s house at Chelsea, and would dine with 
him without previous notice William Roper, husband of 
More’s eldest daughter, mentions one of these visits, when the 
king after dinner walked m the garden by the space of an hour 
holding his arm round More’s neck Roper afterwards congratu- 
lated his father-in-law on the distinguished honour which had 
been shown him “ I thank our Lord,” was the reply, “ I find 
his grace my very good lord indeed, and I believe he doth as 
singularly favour me as any subject within this realm Howbeit, 
son Roper, I may tell thee I have no cause to be proud thereof, 
for if my head would win him a castle in France it should not 
fail to go ” Asa last resource More tried the expedient of silence, 
dissembling his wit and affecting to be dull This had the desired 
effect so far that he was less often sent for But it did not 
alter the royal policy, and in 1529, when a successor had to be 
“ Roper Life 
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found for Wolsey, More was raised to the chancellorship The 
selection was justified by More’s high reputation, but it was 
also significant of the modification which the policy of the court 
was then undergomg It \vas a concession to the rising popular 
party, to which it was supposed that More’s politics inclmed 
him The public favour with which his appointment had been 
received was justified by hu> conduct as judge in the court of 
cJiancery Having heard causes in the forenoon between 
eight and eleven, after dinner he sat again to receive petitions 
The meaner the suppliant was the more affably he would speak 
to him and the more speedily he would despatch his case In 
this respect he formed a great contrast to his piedecessor, 
whose arrears he soon cleared off One morning being told by 
the ofhcer that there was not another cause before the court, 
he ordered the fact to be entered on record, as it had never 
happened before He not only refused all gifts — such as had 
been usual — himself, but took measures to prevent any of his 
connexions from interfering with the course of justice One 
of his sons-in-law, Heron, having a suit in the chancellor’s 
court, and refusing to agree to any reasonable accommodation, 
because the judge “ was the most effectionate father to his 
children that ever was m the world,” More thereupon made a 
decree against him 

Unfortunately for Sir Ihomas More, a lord chancellor is 
not merely a judge, but has high political functions to perform 
In raising More to that eminent position, the king had not merely 
considered his professional distinction but had counted upon his 
avowed liberal and reforming tendencies In the Utopia, which, 
though written earlier, More had allowed to be printed as late 
as 1516, he had spioken against the vices of power and declared 
for indifiercnc e of religious creed with a breadth of philosophical 
view of which there is no other example in any Fnghshman of 
that age At the same time, as he could not be suspected of 
any sympathy with Lutheran or Wicklifhte heretics, he might 
fairly be regarded as qualified to lead the party which aimed 
at reform m State and Church within the limits of Catholic 
orthodoxy But in the king’s tnind the public questions of 
reform were entirely sunk in the personal one of the divorce 
ihe divorce was a point upon which ^ir Thomas would not 
yield And, as he saw that the marnage with Anne Boleyn 
was detc rmined upon, he petitioned the king to be allowed to 
resign the Great Seal, alleging failing health With much 
reluctance the royal permission was gi\ en and the resignation 
accepted, on the loth of May 1532, with many gracious expres- 
sions of goodwill on the part of the king ihe promise held 
out of future bounty was never fulfilled, and More left office, 
as he had entered it, a pcxir man His necessitous condition 
was so notorious that the clergy m convocation voted him a 
present of £«;ooo This he peremptorily refused, either for 
himself or for his family, declaring that he ” had rather see it 
all cast into the Thames ” Yet the whole of his income after 
resigning office did not exceed £100 a year 

Hitherto he had maintained a large establishment, not on 
the princely scale of Wolsey, but in the patriarchal fashion 
of having all his sons-in law, with their families, under his roof 
When he reigned the chancellorship he called his children and 
grandchildren together to explain his reduced circumstances 
“ If we wish to live together,” said he, “ you must be content 
to be contributories together But my counsel is that we fall 
not to the lowest fare first we will not, therefore, descend to 
Oxford fare, nor to the fare of New Inn, but we will b^in with 
Lincoln’s Inn diet, where many right worshipful men of great 
account and good years do live full well, which if we find ourselves 
the first year not able to maintain, then we will m the next year 
come dowiyn Oxford fare, where many great learned and ancient 
fathers contmually conversant, which if our 

purses to maintain neither, then may we after, 

with bag^cj.wallet, go a-begging together, hoping that for 
pity some good folks will give us their chanty ” 

More was now abk, as he writes to Erasmus, to return to the 
life whKh had always been his ambition, when, free from busmefis 
and public affairs, he might give himself up to his favourite 


studies and to the practices of his devotion Of the Chelsea 
interior Erasmus has drawn a charming picture, which mav 
vie with Holbein’s celebrated canvas, The Household of Sir 
Thomas More ” 

More has built near Loudon, upon the Thames, a modest yet 
commodious mansion There he lives surrounded by his numerous 
family including his wife his son and his son's wife his three 
daughters and their husbands with eleven grandchildren lliere 
IS not any man living so atfectionate to his children as he and he 
loveth hi8 old wife as if she were a girl of fifteen Such u the 
excellence of his disposition that whatsoever happeneth that could 
not be helped he is as cheerful ind as well pleased as though the 
best thing possible had been done In More's house you would 
see that Plato's Academy was revived again only, whereas in the 
Academy the discussions turned upon geometry and the power of 
numbers the house at Chelsea is a veritable school of Christian 
leligion In it is none, man or woman but readeth or studietli 
the liberal arts yet is their chief care of piety 1 here is never any 
seen idle, the head of the house governs it not by a lofty Carnage 
and oft rebukes, but by gentleness and amiable manners Every 
member is busy in his place performing his duty with alacrity , nor 
IS sober mirth wanting ' ^ 

But More was too conspicuous to be long allowed to enjoy the 
happiness of a retired life A special invitation was sent him by 
the king to attend the coronation of Anne Boleyn, accompanied 
with the gracious offer of £20 to buy a new suit for the ot casion ^ 
More refused to attend, and from that moment woo marked 
out for vengeance A first attempt made to bring him within 
the meshes of the law only recoiled with shame upon the head 
of the accusers They were maladroit enough to attack him 
on his least vulnerable side, summoning him before the privy 
council to answer to a charge of receiving bribes in the adminis- 
tration of justice One Parnell was put forward to complain 
of a decree pronounced against him in favour of the ( ontendmg 
party Vaughan, who hi said had presented a gilt cup to the 
chancellor More staged that he had received a cup as a New 
Year’s gift Lord Wiltshire the queen’s father, exultingly cried 
out, ” So, did I not tell you, my lords, that you would find this 
matter true ? ” “ But, mv lords,” continued More, “ having 

pledged Mrs Vaughan in the wine wherewith my butler had 
filled the cup, I restored the cup to her ” Two other charges 
of a like nature were refuted as triumphantly But the very 
futility of the accusations must have betrayed to More the 
bitter determination of his enemies to compass his destruction 
Foiled in their first ill-directed attempt, they were compelled 
to have recourse to that tremendous engine of regal tyranny, 
the law of treason A bill was brought into parliament to attaint 
Elizabeth Barton, a nun, who was saul to have held treason- 
able language Barton turned out afterwards to have been an 
impostor, but she had duped More, who now lived m a super- 
stitious atmosphere of convents and ( hurches, and he had given 
bis countenance to her supernatural pretensions His name, with 
that of hisher, was accordingly included in the bill as an accom- 
plice When he came before the council it was at once apparent 
that the charge of treason could not be sustained, and the 
efforts of the court agents were directed to draw from More 
some approbation of the kmg’s marriage But to this neither 
cajolery nor threats could move him The preposterous charge 
was urged that it was by his advice that the king had com- 
mitted himself in his book against Luther to an assertion of 
the pope’s authority, whereby the title of “ Defender of the 
Faith ” had been gained, but in reality a sword put into the 
pope’s hand to fight against him More was able to reply that 
he had warned the king that this very thmg might happen, 
that upon some breach of amity between the crown of England 
and the pope Henry’s too pronounced assertion of the papal 
authority might be turned against himself, therefore it were 
best that place be amended, and his authority more slenderly 
touched ” “ Nay,” replied the king, ‘‘ that it shall not, we 
are so much bound tp the see of Rome tl^at we cannot do too 
much honour unto it Whatsoever impediment be to the 
contrary, we will set forth that authority to the utmost, for we 
have received from that see our crown imperial,” “ which,” 
added More, “ till his grace with his own mouth so told me 
^ Ep 426, Appendix 
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I never heard before Anything more defiant and exasperating 
than this could not well have been said But it could not be 
laid hold of, and the charge of treason being too ridiculous to 
be proceeded with, More’s name was struck out of the bill 
When his daughter brought him the news. More calmly said, 
r faith, Meg, quod diffcrtur, non aufertur that which is 
postponed is not dropt ” At another time, having asked his 
daughter how the court went and how Queen Anne did, he 
received for answer, ** Never better, there is nothing else but 
dancing and sporting ” To this More answered, “Alas, Meg, it 
pitieth me to remember unto what misery, poor soul, she will 
shortly come, these dances of hers will prove such dances that 
she will spurn our heads off like footballs, but it will not be long 
ere her head will dance the like dance ” ^ So the speech runs 
in the Life by More’s great-grandson, but in the only trust- 
worthy record, the life by his son-in-law Roper, More’s reply 
ends with the words, “ she will shortly come ” In this, as m 
other instances, ' later statement has the appearance of 
having been an imaginative extension of the earlier 
In 1534 the Act of Supremacy was passed and the oath ordered 
to be tendered More was sent for to Lambeth, where he offered 
to swear to the succession, but steadily refused the oath of supre- 
macy as against his conscience Thereupon he was given in 
charge to the abbot of Westminster, and, persisting in his refusal, 
was four days afterwards committed to the Tower After a 
close and even cruel confinement (he was denied the use of pen 
and ink) of more than a year, he was brought to trial before 
a special commission and a packed jgry Even so More would 
have been acquitted, when at the last momc nt Ru h, the solicitor- 
general, quilted the bar and presented himself as a witness 
for the Crown Being sworn, he detailed a confidential con- 
versation he had had with the prisoner in the Tower He 
affirmed that, having himself admitted in the course of this 
conversation “that there were things which no pailiament 
could do — e ^ no parliament could make a law that God 
should not be God,” Sir Thomas had replied, “ No more could 
the parliament make the king supreme head of the Chun h ” By 
this act of perjury a verdict of “guilty” was procured from 
the jury The execution of the sentence followed within the 
w^eek, on the 7th of July 1535 The head was fixed upon 
London Bridge The vengeance of Henry was not satisfied 
by this judicial murder of his friend and servant, he enforced 
the confiscation of what small property More had left, expelled 
Lady More from the house at Chelsea, and even set aside assign- 
ments which had been legally executed by More, who foresaw 
w^hat would happen before the commission of the alleged treason 
More’s property was settled on Princess Elizabeth, afterwards 
queen, who kept possession of it till her death 
Sir Thomas More was twice married, but had children only 
by his first wife, who died about 15 ii His onlv son, John, 
married an heiress, Ann Cresaere, and was the grandfather 
of Cresaere More, Sir Thomas More’s biographer His eldest 
daughter, Margaret (150 <5 -1544), married to William Roper 
(1496-1578), an official of the court of king’s bench and a member 
of parliament under Henry VIII , Edward VI and Marv, 
IS one of the foremost women in the annals of the country for 
her virtues, high intelligence and various accomplishments 
She read Latin and Greek, was a proficient in music, and in 
the sciences so far as they were then accessible Her devotion 
to her father is historical, she gave him not only the tender 
iffection of a daughter but the high-minded sympathy of a soul 
gre It as his own 

More was not only a lawyer, a wit, a scholar, and a man of 
wide general reading, he was also a man of cultivated taste, 
who delighted m music and painting He was an intimate 
friend of Holbein, whose first introduction to England was as 
a visitor to More m his house at Chelsea, where the painter 
IS said to have remained for three years, and where he probably 
first met Henry VIII Holbein painted portraits of Sir Thomas 
and his family More was beatified by Leo XIII in 1886 
The Epistolcu ad Dorptum exhibits More emphatically on the 
* Cresaere More, p 231 


' side of the new learning It contains a vindication of the study 
of Greek, and of the desirability of printing the text of the Greek 
Testament — views which at that date required an enlightened 
understanding to enter into, and which were condemned by the 
party to which More afterwards attached himself On the 
other hand, he can at the most be doubtfully exculpated from 
the charge of having tortured men and children for heresy 
It is admitted by himself that he inflicted punishment for 
religious opinion Erasmus only ventures to say m his fiiend’s 
defence “ that while he was chancellor no man was put to death 
for these pestilent opinions, while so many suffered death m 
France and the Low Countries ” His views and feelings con- 
tracted under the combined influences of his professional practice 
and of public employment In the Utopia, published in Latin 
in 1516 ( I st English translation, 1551), he not only denounced 
the ordinary vices of power, but evinced an enlightenment 
of sentiment which went far beyond the most statesmanlike 
ideas to be found among his contemporaries, pionoiincing not 
merely for toleration, but rising even to the philosophical con- 
ception of the indifference of religious creed It was to this 
superiority of view, and not merely to the satire on the 
administration of Henry VII , that we must ascribe the popu- 
larity of the work in the i6th century For as a romance the 
Utopia has little interest either of incident or of character It 
does not, as has been said, anticipate the economical doctrines 
of Adam Smith, and much of it is fanciful without being eithei 
witty or ingenious Ihe idea of putting forward political and 
philosophiial principles under the fiction of an ideal state was 
doubtless taken from Plato’s Republic Ihe Utopia in turn 
suggested the literary form adopted by Bacon, Hobbes, tilmer 
and other later writers, and the name of the book has passed into 
the language as signifying optimistic but impractic able ideals of 
reform 

1 or a bibliography of More s numerous works see the article in 
the Diet Nat B og and the Catalogue of the Alfred Cock collection 
of books and poi traits of or relating to Sir Thomas More which is 
preserved in the Guildhall Library London Ihe more important 
of his works and their editions are here civcn Luciani dialogi 
compluria opuscula ab Lra^mo Roitrodamtytt fliuma Moro 
iradiuta (Puis 1500 and 1514, Venice Aldu«5 151O &c J was 
aceomplished by Liasmus and More in 1505 Ihe Lyfe of John 
Picus, carle of Mirandula punted by Wynkyn de Woide m 

1510 translated by More from the Venice cd of 1498 was edited 
by J M Kigg for the I udor Library in 1890 Histone of the piitiful 
Life and unfortunate Death of Edward the Fifth and the then Duke of 
York with Richard the Third was written according to Kastell 

m 1513 and first printed in a coiriipt veision in Grafton’s continua- 
tion of Harding in 1543, it is included by Rastell in his 1557 edition 
of More s Workes but it h is been suggested that the Latin original 
was bv Cardinal Morton, as the History of King Richard III it 
was eilited by J R Lumby for the Pitt Press in 1883 The Ltbellus 
vere aureus better known as Utopia was printed at Louvain 

m 1516 under the superintendence of hrasmus and appeared in 
many subsequent editions, many of them of great bibliogiaphical 
vUue the linest being the Basel edition of 1518 It wis translated 
into the chief languages of Europe and into English by Ralph 
Robinson as A fruteful and Pleasannt Worke of the best State of a 
Pubhque Weale and of the news Vie called Utopia (Abraham Nell 
1551), modern editions are by J Dibdin (2 \ols 1808), Professor 
E Arber (English Reprints 1&9) by 1 R Eumby for the Pitt 
Press (1879) by William Morns at the Kclmscott Press (1893) I>y 
J Churton Collins for the ( larendon Piesb by R Steele for 

the King s Classics (1908) Ac Other tianslations of Utopia are 
by Gilbert Burnet (1084) and by A Cayley (Memoirs of More 
2 vols 1808) Against Luther and Tyndale Sir 1 More wrote A 
Dyaloge of Syr Thomas More, Knt written m 1528 and printed by 
John Rastell in 1529, Sir Ihomas More $ A ns were to the fyrste parte 
of the Poy^son d book 1 he Souper of the I orde (William Rastell 

1532) with a Second Parte" in 1533 The Apologye of Syr 
J homas More, written in 15^3, is a defence of his own polemical style 
and of the treatment of here tics by the clergy A Dyaloge of Comfort 
against Trihulacton, printed by Rastell m I533,was destined primarily 
for More’s family 

More's English works were collected by William Rastell and 
published as The Worke of Sir Thomas More Knyght by Cawood, 
Wily and Tottel in 1557, his Latin works Thomas Moft 
Lucubrahones were partially collected at Basel 1563 and in 15OO 
(omnia opera) at Louvain , a fuller edition drawn chiefly from these 
two appearea at Frankfort and Leipzig m 1689 Modem selections 
w^eie edited by W J Walter (Haltimoie 1841) by 1 E Bndgett 
(Wisdom and Wit of Blessed Thomas More^ London, 1891) His 
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correspondence with Erasmus is partly included m the editions of 
the Letters of Erasmus and much of his correspondence is calendared 
m Gairdncr s Letters and Papers of Henry VIII , the letters written 
to his family in his last d i>s being found m vol viu 

The Mirror of Vertuc %n Worldly Greatness or, the Life of Syr 
Thomas More was written by his son-in-law William Roper about 
the end of Mary's reign It was preserved m Mb durmg the reign 
of Ehzabeth and handed down in copies man^ of which were 
carelessly made It was not given to tne pi ess till 1626 with the 
date of Fans Repnnts were made by Hearne (Oxford, 1716) by 
Lewis (172P 1731) who added an appendix of documents and by 
Singer (1817, 1822) and for the King s Libraiy (1902) Roper s Life 
IS the source of all the many subsequent biographies More s Life 
in MS (Ilarleian 6253 and elsewhere) anonymous but by Nicolas 
Harpsfield was also wntten in Mary's reign All that is material 
in this MS la taken from Roper Another anonymous Life, written 
mi599 printed in Wordsworth's JBmgrap/iy u 43-185 

IS chiefly compiled from Roper and Harpsfield The preface is signed 
Ro Ba (Robert Barnstaple ?) William RasteU's Life of More, of 
which fragments are prestrvefl in the Arundel Coll (Brit Mus ) , is, un- 
happily lost Thomas Stapleton {Tres Thomae, s res gestae S 7 homaa 
apostoh, S Thomae archiepiscopi Caniuariensis 1 homae Mori (Douay 
1588, Cologne 1O12) and the Vita Thomae Mon (sepantely) (Gratz 
1689) translates Roper interweaving what matcnal he could find 
scattered through More’s works and letters and the notices of him 
m the writings of his contemporaries Cresaere More, great-grand- 
son of Sir Ihomas compiled a new life about the year 1O27 It was 
printed at Pans without date, but, according to the editor, J Hunter, 
in 1631 The title of this edition is The life and Death of Sir 
Thos More Lord High Chancellon^ of LngJ^nd, and with new 
title page 1O42 172O, 1828 This biography is cited by the subse 
quent biographers as an independent authority But it is almost 
entirely borrowed from Roper and Stapleton The additions made 
have sometimes the appearance of rhetorical amplifications of Roper's 
simple statements At other times they are decorative miracles 
T^e whole is couched in that strain of devotional exaggeration m 
which the livtb of the saint'i are usually composed The author 
seems to imply thit he had recened supernatural communications 
from the spirit of his ancestor Alrcaay only eighty years after 
More's execution hagiography had taken possession of the facts 
and was transmuting them into an edifying legend Cresaere More s 
Life cannot be alleged is evidence for any f icts which are not other 
wise \ ouched It has been remarked by Hunter that More's life and 
works have been all ilong manipulated for political purposes and 
in the interest of the holy sec In Mary s reign ind m the tide of 
Catholic reaction Roper and Harpsfield wrote lives of him, Ellis 
Hey wood dedicated his II Moro (Florence 155b) a farciful account 
of More's life it Chelsea to C irdin il Pole and Tottdl lepnntcd the 
folio of hi English works Stapleton prepared his Tres Thomae in 
1588 when the recovery of England to the see of Rome was looked 
for by the Spanish invasion In 1599 when there was a prospect 
of a disputed succession the anonymous Life by Ko Ha was com 
posed, and soon after Charles had allied himself with a Catholic 
the I ife by Cresaere More issued from th^ press Hunter might have 
added that Stapleton was being reprinted at Gratz at the time when 
the conversion of England was expected from James 11 I he later 
lives of Sir Thomas More have been numerous the best being those 
by G T Rudhart Thomas Morus aus den Quelle n bearbeitet {l^xxrom 
berg, 1829) , by r E Bridgett I if e and Writings of Sir Thomas More 
(1891) , and by W H Hutton Life and Writings of Sir Thomas Mon 
(1891) Other lives are by | Hoddesdon (London 1052 , 

by Sir A Cayley (2 vols , London 1808), by Sir j Mackintosn 
LardnePs Cab Cyclop (London iS^ji 1844), and in More's Works 
(London 18^5) , by Lord Campbell in Lives of the Chancellors (vol i 
1848-1850) , by D Nmrd in Renaissance et R^forme (Pans 1855) , bv 
Baumstark (I reiburg 1879) , by E Seeliohm in the Oxford Reformers 
of 14^8 (London 1867) A biographical study on More's Latin 
poems IS Phtlomorus by T H Marsden (2nd ed London 1878) 
Cf John Bruce Ineditecf documents rel to the impnsonment and 

condemnation of T More," in Archaeologia xxvii 361-374), 
Southey Sir Thomas More or Colloquies on the Progress and Prospects 
of Society (London 1829), Anne Manning, The Household of Sir 
Thomas More (1851 reprinted in King's Novels 1905), S Lee 
Great Englishmen of the Sixteenth Century (i9'04) The tragedy 
of Sir Thomas More edited by A Dyce for the Shakespeare Society 
in 1844 and connected by some commentators with Shakespeare 
was wntten about 1590 and therefore gives a nearly contemporary 
view of More A later playwnght James Hurdis, made More s 
career the subject of a play in 1792 (M P ) 

MOREAS9 JEAN (1856-1910), French poet, bom at Athens 
on the 15th of Apfil 1856, was the grandson of Papadiomonto- 
poulob, one of the heroes of Missolonghi He was one of the 
leaders of the symbolist movement m French poetry, advocating 
a relaxation of the stringent rules governing French verse, 
but his early volumes of poems, Les Syries (1884), Les CartUlines 
(1886), and Le PHenn passionne (jSgi) v^on recognition beyond 
the limits of this school In the XIX* stede (August ii, 


1885) he formulated the principles of the symbolists, defending 
them from the appellation of decadent/' and m the literary 
supplement of the Ffgare (Sep 18, 1886) he published a manifesto 
justifying the mnovations of the new school as the natural 
development of the prosody of Baudelaire, Mallarm6 and 
Verlaine Le Pelenn pas^tonne was sympathetically reviewed 
by Anatolc h ranee As time went on he repudiated the licence 
claimed by the symbolists, and became the leader of an offshoot 
from the main body known as the ecole romane^ the chief members 
of which are Raymond de la Tailh^de, Maurice du Plcssys, Ernest 
Raynaud, and the critic Charles Maurras Mor^as and his 
new followers returned to the traditional seventy of French 
versification, and to the classical and antique tradition His 
later volumes are Poesies ^ i886-iSg6 (1898), and Stances 
(6 vols , complete ed 1905), Ihstoire de Jean de Pans, rot de 
Prance (1902) T oy age en Grhc en i8gY (1902), Contes de la 
mettle France (1903), and a classic drama in verse, Iphigente a 
Aults (1^04), m close imitation of Euripides, which was repre- 
sented on the 24th of August 1903 m the ancient theatre of 
Orange, and subsequently at the Od^on m Pans He died on 
the 3Tst of March 1910 

bee Anatole France, La Vie liUhatre (4th ser , 1892), A. van 
Bever and P L6autaud, Pontes d au'jourd*hm, i^^o-rgoo (nth ed , 
1905) , P Berthclot, art " Symbohsme " m La Grande encycloptdie , 
and J de Gourmont, Jean Mordas, btographte critique (1905) 

MOREAU, GUSTAVE (1826-1898), French painter, was born 
in Pans on the 6th of April 1826 His father was an architect, 
who, discerning the lad's promise, sent him to study under 
Picot, a second-rate artist but clever teacher The only influence 
which really affected Moreau’s development was that of the 
painter Chasseriaii (1819-1857), with whom he was intimate 
when they both lived m the Rue Frochot, and of whom we find 
reminisceni es even in his later works Moreau’s first picture 
was a ‘‘ PietA " (1852), now in the cathedral at Angoulemc In 
the Salon of 1853 he exhibited a Sc enc from the Song of Songs " 
(now in the Dijon Museum) and the “ Death of Darius " (in 
the Moreau Gallery, Pans), both conspicuously under the 
influence of Chassenau lo the Great Exhibition of 1855 
he sent the Athenians with the Minotaur " (m the Museum 
at Bourg-cn-Bresse) and “ Moses putting off his Sandals within 
Sight of the Promised Land ” “ Oedipus and the Sphinx,” 

begun in 1862, and exhibited at the Salon of 1864, marked the 
beginning of his best period, during which he chose his subjects 
from history, religion, legend and fancy Tn 1865 he exhibited 
“Medea and Jason” and “ The Young Man and Death”, 
in 18C6, the “ ffead of Orpheus ” (in the Luxembourg Gallery), 
“ Hesiod and the Muse,” a drawing, and “ 1 he Pen,” a drawing, 
“ Prometheus ” (m the Moreau Gallery), “ Jupiter and h iiropa,” 
a “ Pietd,” and “ The Saint and the Poet,” in 1869 After 
working in obscurity for seven years, he rcappcarc'd at the Salon 
in 1876 with “ Hercules and the Hydra,” Saint Sebastian,” 
“Salome Dancing” (presented to the Luxembourg by M 
Hayem), and m 1878 with “ The Sphinx’s Riddle solved,” 
“ Jacob,” and “ Moses on the Nile ” Moreau exhibited for the 
last time at the Salon of 1880, when he contributed “ Helen ” 
and “ Galatea ”, to the Great Exhibition of 1889 he again sent 
the “ Galatea ” and “ The Young Man and Death ” He took 
prize medals at the Salon in 1864, 1865, 1869 and 1878 He 
was made knight Of the Legion of Honour in 1875 and officer 
m 1883 He succeeded Delaundy as professor at the ficole 
des Beaux-Arts, and his teaching was highly popular When 
he died, on the i8th of April 1898, he bequeathed to the state 
his house, containing about 8000 pictures, water-colours, 
cartoons and drawings, which form the Moreau Gallery, one 
of the best organized collections in Pans, arranged by M Rupp, 
his executor, and, together with Delaunay and Fromentin, one 
of his closest friends^ 

See Ary Kenan, Moreau (Paris, 1900) Paul Flat, Le Mush Gustave 
Moreau (Pans, 1900) 

MOREAU) HEGESIPPE (1810-1838), French lync poet, was 
born m Pans on the 9th of April 1810 In his early youth 
his parents, who were poor, migrated to Provins, where the 
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mother went into service and the father took the post of usher 
m a public school He went to Pans before 1830, and lived 
a Bohemian life He was habitually houseless, and exposed 
himself to the dangers of a c holera hospital in the great epidemic 
of 1832 simply to obtain shelter and food Then he revisited 
Provins and published a kind of satincal serial called Dto^ene 
Some years of this life entirely ruined his health, and it was 
only just before his death that he succeeded in getting his 
collected poems published, selling the copyright for ^4 sterling 
and 80 copies of the book This volume, Myosott^^, was received 
not unfavourablv, but the author’s death on the 20th of 
December 1838,10 a refuge of the destitute, treated cUi interest 
m it which was proportionately excessive Moreau’s work has 
a strong note of imitation, especially m his earlier songs, dis* 
tmguished from those of his model, Beranger, chiefly by 
their elegiac note Some of his poems, such as the elegy La 
J oulzte (i8^j) and the chamiing romance La Lermiere (1835), 
have great sweetness and show incontestable poetic power 
Moreau wrote some charming prose stories Le Gta de chene, 
La Sotms hlanche, &l 

MOREAU, JEAN VICTOR MARIE (1763-1813), French 
general, was born at Morlaix in Brittany on the 14th of February 
1763 His father was an avocat in good practice, and instead 
of allowing him to enter the army, as he attempted to do, 
insisted on his studying law at the university of Rennes 
Young Moreau showed no infhnation for law, but revelled in 
the freedom of a student’s life Instead of taking his degree 
he continued to live with the students as then hero and leader, 
formed them into a sort of army, which he ( ommanded as their 
provost and when 1789 came he commanded the students in the 
dail> affrays which tcxik place at Rennes between the >oung 
7ioblc^i>e and the populace In T791 he was elected a hciit - 
colonel of the \ oluntc ers of Ille-et-Vilainc \\ ith them he served 
under Dumounez, and in 1793 the good order of his battalion, 
and his own martial character xnd republic in principles seairecl 
his promotion as gencrilof brigade Carnot, who had an eye 
foi the true qualities of a general, p»*omoted him to be geneial 
of division early m 7794, and gave him command of the right 
wing of the irrny under Pichegru, m Flandeis The battle 
of Fourcoing established his military fame, and m 1795 ^ 

given the c ommand of the Army of the Rhmc-and Moselle, 
with which he crossed the Rhine and advanied into Gcimanv 
He was at first completely successful, won several victories 
and penetrate d to the Isar (see French Ri voi utionaky Wars), 
but at 1 1st h id to retreat before the archduke ( hark s Howev^er, 
the skill he dispkiycd in conducting his retreat — which was 
considered a model for such operations — greatly enhanced his 
own reputation, the m(;re so as he managed to bring bick with 
him more than 5000 prisoners In 1 797 he agam, after prolonged 
difficulties caused by want of funds and material, crossed the 
Rhine, but his operations were checked by the conclusion of 
the preliminaries of T eoben between Bonaparte and the Aus- 
trians It was at this time he found our the traitorous corre- 
spondence between his old comrade and commander Pichegioi 
and the ^migr6 prince de Cond^ He had already appeared as 
Pichegru’s defender against imputations of disloyalty, and now he 
foolishly concealed his discovery, with the result that he has 
ever since been suspected of at least partial complicity Too 
late to clear himself, he sent the correspondence to Pans and 
issued a proclamation to the army denouncing Pichegru as 
a traitor He was dismissed, and it was only when m 1799 
the absence of Bonaparte and the victorious advance of Suvdrov 
made it necessary to have some tried and experienced general 
m Italy that he was re-employed He commanded the Ainiy 
of Italy, with little success, for a short time before being appointed 
to the Army of the Rhine, and remained with Joubert, his 
successor in Italy, till Novi had been fought and lost Joubert 
fell m the battle, and Moreau then conducted the retreat of 
the army to Genoa, where he handed over the command to 
Championnet When Bonaparte returned from Egypt he found 
Moreau at Pans, greatly dissatisfied with the Directory both 
as a general and as a republican, and obtained his assistance m 


the coup d'etat of 18 Brumaire, when Moreau commanded the 
force which confined two of the directors m the Luxembourg In 
reward, the First Consul again gave him command of the Army 
of the Rhine, with which he forced back the Austrians from 
the Rhine to the Isar On his return to Parks he married Mile 
Hullot, a Creole of Josephine’s circle, an ambitious woman 
who gained a complete ascendancy over him, and after spending 
a few glorious weeks with the army in Germany and winning 
the celebrated victory of Hohenlinden (Dec 3, 1800) he settled 
down to enjoy the fortune he had acquired during his campaigns,. 
His wife collected around her all who were discontented 
with the aggrandisement of Napoleon ITiis “ club Moreau ” 
annoyed Napoleon, and encouraged the Royalists, but Moreau, 
though not unwilling to become a military dictator to restore 
the republic, would be no party to an intrigue for the restoration 
of Ivouis XVIII All this was well known to Napoleon, who 
seized the conspirators Moreau’s condemnation was procured 
only by great pressure being brought to bear by Bonaparte on 
the judges, and after it was pronounced the First C^onsul treated 
him with a pretence of leniency, commuting a sentence of im- 
prisonment to one of banisliment Moreau passed through Spain 
and embarked for America, where he lived in quiet and obscurity 
lor some years at Mornsville, New Jersey, till news came of 
the destruction of the grande armee in Russia Ihen, probably 
at the instigation of his wife, he committed the last and least 
excusable of the senes of well-meant political errors that marked 
his career Negotiations were set on foot with an old friend 
in the circle of republican intriguers, Bernadotte, who, being 
now crown prince of Sweden and at the head of an army opposing 
Napoleon, int'*oduced Moreau to the tsar Alexander In the 
hope of returning to France to re-establish the regime of popular 
government, Moreau gave advice to the allicci sovereigns as 
to the conduct of the war, but fortunately for his fame as a 
patriot he did not liv^e to invade France He was moi tally 
wounded while tall* mg to the tsar at the battle of Dresden on 
the 27th of August 1813, and died on the 2nd of September 
He was buried at St Petersburg His wife received a pension 
from the tsar, and was given the rank of mar6chale by Louis 
XVIII , but his countrymen spoke of his “ defection ” and 
compared him to Dumounez and Pichegru 

Moreau’s fime as a general stands very high, though he was 
far from possessing Napoleon’s transcendent gifts His eom- 
binations were skilful and elaboi ile, and his temper ilwavs 
unruffled when most closely pressed Moreau was a sincere 
republican, though his own father was guillotined m the Icrrtir 
He was fortunate m the moment of his death, though he would 
have been more so had he died in America He seems by his 
final words, Soyez tianijuilles, messieurs, e’est mon sort,” 
not to hav'e regretted lx?mg removed from his equivocal position 
as a general in irms against his country 

The liter.iture on Moreau is copious, tht. Ix-st book being C 
Jochmus, General Moreau — Abriss einev Ge^chichte •nines Lebens 
und •seiner I cldzu^e (Berlin, 1814) A more ordim.rv ^^olk is A dc 
Beauchamp, Vie politique^ nnlitairey et privie du Gmfral Moreau 
translated bv Philippart (London, 1814) and there is a cunous 
tract on his death m Russian translated into English undt r the title 
Some Deiath concerning General Moreau and his Last Moments, by 
Paul Svinin (lx>ndon, 1814) 

MOREAU DE SAINT M^RY, M^D^RIC LOUIS ^LIE (1750- 
1819), French politician, was born at F'ort de FTance, in the 
island of Martinique, on the 28th of January 1750 He came 
to Pans at the age of nineteen, and became an avocat at the 
parlcment of Pans He subsequently returned to Martinique 
to practise law, and in 1 780 was appointed member of the colonial 
council of San Domingo Returning to Pans m 1 784, he received 
a commission to study the legislation of the French colonies, 
and published Lots et constitiUtons des colonies franchises de 
VAmenque sous le Vent de T^so a ]j 8 s In 1 789 he was president 
of the assembly of the electors of Pans, played an active part 
m the early days of the Revolution, and was designated by 
Martinique deputy to the Constituent Assembly His mcxkrate 
ideas were the occasion of his arrest after the loth of August 
1792, but he contrived to escape to the United States, opened 
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a bookseller's shop at Philadelphia, and published Description 
topographtque et politique de la partie espagnole et de la partie 
franfaisede Vile de SatnhDomtngue (179^1798) Returning to 
France in 1799, he became historiographer to the navy and 
councillor of state, and drafted in part the colonial and maritime 
code In 1802 he was appointed by the First Consul administrator 
of the duchies of Parma, Piacenza, and Guastalla, but was dis- 
missed in x8o6 for slackness m repressing insubordination 
From that date until his death he lived on a pension paid him 
by the Empress Josephme, who was a kinswoman of his 

See Foumicr-Tescay, Dtscours prononci aux obs^ques de Moreau 
le JO Janvier iSig, Silvestre, Notice sur Moreau (Pans, 1819) 

MORECAMBE, a municipal borough, watering-place and 
seaport in the Lancaster parliamentary division of I^ncashire, 
England, on Morecambe Bay, 236 m N W by N from London 
by the London & North-Western railway, served also by the 
Midland railway Pop (1901), 11,798 A fine promenade 
extends along the shore, there are a quay and a pier, a winter 
garden, and all the appointments of a seaside resort Ihe 
Midland railway is the harbour authority The town was 
incorporated in 1902, and the corporation consists of a mayor, 
6 aldermen and 16 councillors The former alternative name 
was Poulton-le-Sands Area, 1801 acres 

MOREL, the surname of several French ( lassie al scholars and 
printers in the i6th and 17th centuries, kno\vn for their editions 
of classical authors and the Fathers (1) Guillaume Morel 
(1505-1564) was born at Tilleul in Normandy After acting 
as proof-reader in a Pans firm, he set up for himself, and 
subsequently succeeded Turnebus as king’s printer in 1555 
His most important work was Thesaurus vocum omnium latin- 
arum, containing a number of quotations from Greek authors, 
taken from hitherto unpublished MSS in the Pans library 
(2) FEDl 5 ‘Ric(as he always called himself, not Fr6d6ric) Morfi, 
sumamed the Elder (1523-1583), was born m Champagne 
He was of noble family, and was not connec ted with Guillaume 
Morel About 1550 he married the daughter of the famous 
printer, Michel de Vascosan, in 1557 set up in business in the 
rue Saint Jean de Beauvais, and in 1571 was appointed printer 
to the king His chief publications were the Declamationes 
of Quintilian and U Architecture de Philibert Delorme (3) 
F^deric Morel, son of the preceding, sumamed the Younger 
(1558-1630), was one of the greatest Greek scholars of his time 
In addition to the management of his father’s business, to which 
he succeeded, he held the professorship of eloquence at the 
College de Franc e The number of his translations and commen- 
taries on the Fathers and classical authors (Aristotle, Dio 
Chrysostom, Strabo) was very large, special mention may be 
macie of his revised edition of Amyot’s translation of Plutarch 
and his 1 atm translations of some of the dissertations of Maximus 
of Tyre, of Libanius, Hierocles and Theodoret His commen- 
taiy on the Psalms is still considered valuable (4) Ciaude 
Morfl (1574-1626), brother of the preceding, also published 
editions of many of the Fathers and other authors, with learned 
prefaces and notes (5) Charles Morel (1602-1640) was 
printer and secretary to the king He followed the example 
of the other members of his family, and issued the works of 
Clement of Alexandria, Gregory of Nazianzus, Cyril, Synesius 
and Chrysostom, and the Concilia generalta et provincialia 
of the German theologian Severin Bini (6) Gules Morfl, 
brother of the preceding (the dates of his birth and death are 
unknown), was the last representative of this learned family 
The number of his publications was small, but some of them were 
of great importance, the chief being the Grande bibhothSque des 
pere^y in 17 folio vols (1643) 

See M l^Wttaire, Historia tvpoeraphorum aliquot paristenstum 
(1717), for^wiM^^bove F6d6ric Morel the elder is the subject of a 
monographdkf^ Dumouhn (Pans, 1901) 

MORELlA'(formerly Valladolid), a city of Mexico and capital 
of the state of Michoacdn, 135 m direct and 234 m by rail 
W by N of the aty of Mexico, near the southern margin of 
the great Mexican plateau, 6398 ft above sea-level, m lat 
19® 42 N long , 100® 54’ W Pop (1900), 37,278, partly Indians 


and mestizos Morelia is served by a branch of the iMexuan 
National lailway, its station is outside the city, with which 
it IS connected by a small tramway line The city is built on 
a rocky hill nsing from the Guaydngareo valley, which gives 
to it a strikingly picturesque appearance It has the usual 
rectangular plan, with several pretty squares and straight, clean, 
well-paved streets Facing the plaza mayors now called the 
Plaza de los Martires because of the execution there of the patriot 
Matamoros in 1814, is the cathedral, one of the finest specimens 
of the old Spanish renaissance church architecture in Mexico 
Among its interior adornments is an onyx font, some fine 
wood carving m the choir, and the silver doors to the shrines 
of its chapels Opposite the cathedral is the government 
palace, which also contains the public library The municipal 
government is housed m an ancient tobacco factory converted 
to public uses, and a fine old Capuchin convent now serves as 
a publu hospital The Paseo, or public park, is distinguished 
for its fine trees and flowers The Morelianos are noted for 
their love of music, and musical competitions are held each 
year, the best band being sent to the c ity of Mexico to compete 
with similar organizations from other states The public water- 
supply IS brought into the city over a fine old aqueduct (3 m 
in length, carried on arches), which was built m 1785 by the 
bishop of the diocese as a famine relief work In common 
with the state of Michoacdn, Morelia is a stronghold of clericalism 
and conseivatism A large number of private schools are 
maintained through Church influence in opposition to the 
public schools Conspicuous among these is a large girls’ school 
Another institution is the college of San Nicolas de Hidalgo, 
which was founded at Patzeuaro in 1540 by Bishop Qunoga 
(who had been sent into Michoacdn to redress the wrongs 
committed by Nuno de Guzman), was removed to Valladolid 
(Morelia) a few years years later to be combined with a local 
college, and was rebuilt in 1882 It is the oldest existing 
collegiate institution in Mexico, in it Hidalgo once taught 
and Morelos was a student The city’s manufactures include 
cotton, woollen and silk textiles, cigars and cigarettes, and 
dulceSy or sweetmeats, Morelia being noted throughout Mexico 
for the latter, particularly for a variety called Giiav abate 
Morelia, first known as Valladolid, was founded in 1541 by 
Viceroy Mendoza In 1582 Valladolid replaced Patzeuaro 
as the capital of Michoacan It was the birthplace of both 
Morelos and Iturbide, and was captured by Hidalgo at the 
beginning of the revolutionary outbreak of 1810-1 1, and by 
Iturbide in 1821 when on his march to Mexico City, where he 
was crowned emperor Its name was changed to Morelia in 
1828, in honour of the revolutionary leader Jos6 Maria Morelos 
y Pav6n, and in 1863 it was made the see of an arehbishop 
MORELL, JOHN DANIEL (1816-1891), British educationalist, 
was born on the i8th of June at I litlc Baddow, Essex, where 
his father was minister of the Congregational c hurch (1799-1852) 
He proceeded to Ilomerton College in 1833, where he studied 
theologv under Dr Pve Smith He then entered Glasgow 
University, where he t6ok his M A degree in 1841 Subse- 
quently he studied philosophy and theology under Fichte at 
Bonn, and returned to England to undertake the pastorate 
of the Congregational church at Gosport After three years’ 
work, he decided to give up the mmistry in favour of philosophical 
work As early as 1846 he made his name by his Historical and 
Critical View of the Speculative Philosophy of Europe in the 
Nineteenth Century ^ which brought him to the notice of Lord 
I^nsdowne, who made him an inspector of schools From 
1848 till 1876 he was active in this capacity As a result 
of his experience he published numerous educational works, 
eg The Analysis of Sentences The Essentials of English 

Grammar and Analysis (1855), Handbook of Logic (1835), 
Grammar of the English-Language Si) He also published four 
lectures on The Philosophical Tendencies of the Age (1848), The 
Philosophy of Religion (1849), Fichte's Contributions to Moral 
Philosophy (i86o), Philosophical Fragments (1878), An Introduc- 
tion to Mental Philosophy on the Inductive Method (1884) He 
died on the ist of Apnl 1891 
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MOREL-LADEUIL, LEONARD (1820-1888), French gold- 
smith and sculptor, was bom at Clermont-Ferrand He was 
apprenticed first to Morel, a manufacturer of bronzes, under 
whom he became one of the most expert chasers, or ctseleurs, m 
France, and then to Antoine Vechte, to acquire the ar% of 
repousse {q v ) — the art in which he was to excel He studied 
further under J J Feuch^re and then attracted the notice of 
the comte d’Orsay and the due de Morny, through whose 
recommendation the French government, desirous of popu- 
larizing the idea of the new Imperialism, commissioned him 
to produce the ‘‘ Empire Shield ” Napoleon III notified his 
warm approval, but the trade, annoyed that a craftsman 
should obtain commissions direct, resented the innovation 
and thenceforward boycotted the young artist, whose beautiful 
and poetic vase, Dance of the Willis (the spirits dancing 
round the vase, above the lake represented on a dish below) 
none would take He was encouraged nevertheless by a 
foreign dealer in Pans, Marchi, who employed him on 
statuettes, mainly religious in character, until 1859, when 
Messrs Elkington, m view of the great exhibition of 1862, 
engaged him to work in Birmingham for three years m 
repousse^ assuring him a free hand Following his silver 
“ Night ” came “ Day,” and then the “ Inventions ” vase, 
which placed him at once at the top of his profession I his 
w^as followed by the beautiful plateau called “ Dreams,” which 
was subscribed for (£1500) by Birmingham as the town wedding- 
gift to the prince and princess of Wales Morel-Ladeuirs 
contract was then renewed for five years, but as a matter of fact 
he remained with the firm for twenty-three years at their 
London house, the first result being his masterpiece the “ Milton 
Shield Paradise Lost ” (in repousse steel and silver), which was 
the sensation of the Pans Exhibition It was bought by the 
English government for £3000, and thousands of copies made 
by “ galvanoplastie ” or electrotype were sold and spread all 
over the world Then after “ The Months ” came another 
masterpiece, tht ‘‘ Helicon Vase,” in steel, silver and gold, 
priced at £^00, which m course of time was presented by the 
ladies and gentlemen of the royal house to Queen Victoria on 
her first jubilee For the Philadelphia Exhibition (i876)Morel- 
Ladeuil produced “ A Pompeian T ady at her Toilet,” following 
It in 1878 with the “ Bunyan Shield,” a companion to the 
Milton After putting forth his reliefs ” Ihe Merry Wives of 
Windsor,” The Merchant of Venice,” and ” Much Ado about 
Nothing,” in view of his failing health he retired to Boulogne, 
where he died of angina pectoris on the 15th of Manh 1888, 
and was buried w»th much ceremony at Clermont-Ferrand 
His total work, apart from the productions of his youth, numbers 
35 pieces^ which richly reveal his elegant and refined fancy 
and grace, his feeling for correct and dainty ornament, and 
his love of pure art marked by an elevated if rather sentimental 
taste and a noble style 

See VO uvre de Morel Ladeutl, ^culpteur ci^cleur, by L Morel 
(Pans, iQOi) 

MORELLET, ANDR^ (1727-1819), French economist and 
miscellaneous writer, was born at Lyons on the 7th of March 
1727 He was one of the last survivors of the philobophe^, 
and m this character he figures in many memoirs, such as Mme 
de R^musat’s He was educated by the Jesuits in his native 
town, and at the Sorbonne, he then took holy orders, but his 
designation of abbe was the chief thing clerical about him 
lie had a ready and biting wit, and Voltaire called him L'Abb^ 
Mord-les ” His work was chiefly occasional, and the most 
notable parts of it were a smart pamphlet in answer to Charles 
Palissot’s scurrilous play Les Phtlosophes (which procured him 
a short sojourn in the Bastille for an alleged libel on Pahssot’s 
patroness, the prmcesse de Robeck), and a reply to Galiani's 
Commerce des hies (1770) Later, he made himself useful in 
quasi-diplomatic communications with English statesmen, 
and was pensioned, being, moreover, elected a member of the 
Academy m 1785 A year before his death in Pans on the 12th 
of January 1819 he brought out four volumes of Milmges 
de Utter ature et de phtlosophte du XV I IT stecle, composed chiefly 


of selections from his former publications, and after his 
death appeared his valuable Mimotres sur le X VHP stecle et la 
Revolution (2 vols , 1821) 

A bibliography of his numerous works is given in Qu^rard h La 
France htUratre, vol vi see also Saintc-Bcuvc, tauseries du lundt^ 
vol 1 

MORELLI, GIOVANNI (1816-1891), Italian patriot and art 
Oritic, was born at Verona on the 16th of February 1816 
He was educated first at Bergamo, the home of his mother, 
who had removed thither on the death of her husband, and 
then at Aarau in Switzerland At the age of eighteen he 
commenced his university career at Munich, being debarred 
as a Protestant from entering any Italian college, and became 
the pupil of Ignatius Dollinger, the celebrated professor of 
anatomy and physiology Natural philosophy and medicine 
were the studies to which he specially devoted himself, but he 
was also keenly interested in all scientific and literary pursuits 
At Munich, and later at Erlangen, Berlin and Pans, his brilliant 
gifts and independence of thought and judgment attracted the 
attention of the most distinguished men of the day In Pans 
he became intimate with Otto Mundler, and his intercourse 
with that eminent art critic was not without its effect in deter- 
mining the direction of his future studies, and, during a summer 
spent in Switzerland, he formed a friendship with Louis Agassiz, 
whose teaching made a deep and lasting impression upon him 
On his return to Italy in 1840 he became associated in Florence 
with that band of patriots who were strenuously labouring for 
the deliverance of their country from the oppressive Austrian 
rule He took an active part in the war of 1848, and w^as 
subsequently chosen by the provisional Lombard government 
to plead the cause of Italian unity before the German parlia- 
ment assembled at Frankfort In i860, m recognition of the 
great services rendered to his country by Morelli, Victor 
Emmanuel named him a c itizen of the Sardinian kingdom, and 
in the following year he was elected deputy for Bergamo to the 
first free Italian parliament He was a staunch supporter 
of Favour, and, though never a leading politician, exercised 
a considerable influence over the most prominent statesmen of 
the Right, who valued his sound judgment, integrity, moderation 
and foresight One of his first acts after his election was to draw 
the attention of parliament to the urgent need of reform in the 
administration of matters relating to the fine arts In con- 
sequence of his representations, a commission was appointed 
with the object of bringing under government control all works 
of art which could be considered public property Ihe com- 
mission, of which Morelli was named president, began its work 
in Urnbna and the Marches, and he appointed as his secretary 
G B Cavalcaselle, who was then engaged in collecting materials 
for a work on Italian art According to one who knew Morelli 
well, much that Cavalcaselle then learned from his chief was 
embodied in the well-known History of Painting, which was 
published in 1864 in conjunction with Sir Joseph Crowe 

The immediate result of Morelli*s first labours m the Man hes 
was the passing of the law, which bears his name, strictly pro- 
hibiting the sale of works of art from public and religious 
institutions In 1873 he was named a senator of the kingdom 
of Italy, having voluntarily resigned his seat in the Lower 
House owing to the increasingly ciemcxratic tendeniies of the 
Chamber In Rome, the seat of the government since 1870, 
he spent several months of ea^ h } c ar , but his settled home w^as 
Milan, whither he had removed from Bergamo in 1874 Here 
he published some of his researches into the history of Italian art 
In order to be free to speak his mind unreservedly, he determined 
to adopt a pseudonym and to write in German IIis first 
contributions, a series of articles on the Borghese Gallery, 
were published in Lutzow’s Zettschrift fur bildendeKunst between 
the years 1874 and 1876 Posing as an art-loving Russian, 
who puts forth his opinions with the utmost diffidence, he 
adopted the pseudonym of Ivan Lermolieff — ^an anagram of 
his own name wnth a Russian termination — and described his 
essays as Etn knttscher Versuch, translated from the Russian 
by Johannes Schwarze, this time a Germanized form of Morelli 
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The originality of the method recommended by the author for 
studying art, the general soundness of his critical opmions, and 
the many new (and apparently correct) attributions suggested 
for pictures in the Borghese Gallery and elsewhere, attracted 
the attention of all students of art, but failure attended every 
attempt to discover the identity of the Russian cntic In 1880 
Morelli published a small book under the same pseudonym, 
entitled, Die Werke Uahemscher Mets*er in den Galenen von 
M unchert, Dresden und Berlin Ihe appearance of this volume, 
which was cast in so original a form that it was altogether 
unlike anything which had preceded it in the realm of art 
scholarship, created an extraordinary sensation The daring 
opmions expressed b> the author struck at the roots of all 
existing art criticism, and were often diametrically opposed to 
the views of the most renowned art historians of the day Ihe 
importance of the work could not be denied, and in spite of 
determined opposition and scare huig and bitter attacks, it 
gained general recognition as a standard work which no senous 
student of art could ignore It inaugurated a new and more 
scientific method of criticism, and marks an epoch in the art 
studies of the igth century Ihe book was translated into 
English in 1883, with Morelli’s own name upon the title-page, 
and a few years later into Italian In the decade between 
1880 and 1890 he contributed three articles to German periodicals 
Ptrugtno Oder Rafael, Raffaels Jugendentwickelung, Noch etnntal 
das venezianuche Sktzzenbuch Being addressed to critics who 
had challenged his opmions, they are somewhat polemical m 
character, but contain a mass of information, more especially 
about drawings He also wrote a skit on art connoisseurship 
in Europe, intending to publish it in English as the reflections 
of an American on the follies of art critics in the Old World, 
but he never earned out his intention, thouj^h some portion of the 
MS was embodied m the first part of his Cnltcal Studies Ihis 
volume, the first of a senes of three which, under the title of 
Kunstkntische Stiidien, was to contain all MorelliS contnbu- 
tions to art literature, was published in 1890 The first part, 
cast m dialogue form, contams a detailed exposition of his 
method Then follow The Borghese Gallery, a reissue of his 
former articles with many important additions, and The Dona 
Gallery, an entirely new contribution The second volume 
deals with the galleries o(^Muni( h and Dresden, and is a revised 
edition ot the first two parts of the original book of 1880, but 
here again copious additions rendered it practically a new ^ok 
The tiurd volume was to treat of the Berlin Gallery, and was 
also to contain an exhaustive account of the drawings of Italian 
masters, but it was destined never to be corned out Morelli 
was taken senously ill towards the middle of February 1891, 
and was found to be suffering from heart disease and other com- 
plications, a fortnight later he died at Milan, on the 28th of 
February His collection of drawings by the old masters he 
bequeathed to his pupil, Dr hnzzoni, and his pictures, over 
100 m number, to the city of Bergamo, where they are now 
exhibited as the Galleria Morelli in two rooms of the Accademia 
Carrara A striking half-length portrait by Lenbach, who 
presented it to his friend in 1886, forms part of the collection 
In memory of Morelli a bronze bust of him by a Milanese artist 
has been placed m the Brera, but his features are more worthily 
presented m a sec'ond portrait by Lenbach and m a Iife-hke pastel 
sketch executed by the Empress Frederick in 1884, when he was 
her guest at Baveno After the death of Morelli the first two 
volumes of his Critical Studies were published in Fnglish, Sir 
Henry Layard, one of his most intimate friends, contributing to 
the first a biographical sketch of the author, and the fragmentary 
MS of the third volume was published in German by Dr Lrizzoni, 
under whose editorship an Italian translation of the first volume 
has also been issued 

^ Morelli found art criticism uninspired, unscientific and 
IHHfa cally worthless To be of any real value he held that 
BB^ cal, documentary and traditional knowledge respecting 
of art was only of secondary importance as compiared 
nfth the evidence to 1^ derived from the study of the pictures 
themselves. He contended that art criticism must be conducted I 


I on scientific principles and follow a strict course of inductive 
reasoning A painting should be subjected to a searching 
analysis, and its component j)arts and minutest details submitted 
to methodical and exact investigation 

khe study of the individual parts and forms was, m his 
estimation, of the highest importance, for they were not mere 
incidents, but the outward and visible seal of an artist’s character 
stamped upon his work, and obvious to all who had eyes to see 
By diligent observation of the forms the rudiments of the lan- 
guage of art might be mastered, and the first step taken towards 
initiating a methodized system of study The education of a 
critic consists chiefly m learning to compare, and Moielli soon 
recognized the value of systematic comparison in the study of 
art By the combined methods of critical analysis and com- 
parative oliservation he found the clue he had so long been 
seeking Studying one day m the Ufiizi, it suddenly struck him 
that in a picture by Botticelli containing several figures the 
drawing of the hands was remarkably similar m all, that the 
same characteristic but plebeian type, with bony fingers^ broad 
square nails, and dark outlines, was repeated m every figure 
Turning to the cars, he observed that they also were drawn in 
an individual rfianner, and that m the numerous figures m which 
the ear was visible the same typical form recurred Having 
noted these fundamental forms, he proceeded to an examination 
of other works by this painter, and found that the same forms 
were exactly repxatcd, t('gcthcr with other individual traits 
which seemed distinctive of the master the characteristic t>pe 
of head and expression, the draw'ing of the nostrils, the vitality 
of mo^ernent, the disposition of drape rv, harmony of colour 
(where it had not been tampered witli by the restorer), and 
quality of landscape In all Botticelli’s true works the presence 
of these and other characteristics proclaimed their genuineness 
In paintings where the forms and types were those of the painter, 
but where vitality, movement, and all deeper qualities were 
absent, Morelli recognized works executed from the master’s 
cartoons, while in pictures where neither typies nor forms 
responded to the test and where only a general family likeness 
connected them with Bottic'elli he discerned the productions of 
pupils and imitators After applying his method to the works 
of Botticelli, he proceeded to examine those of other Florentine 
masters, and afterwards of painters of other Italian schools, 
everywhere meeting with results to him not less c.onvincing 
If the drawing of the hand and ear were not always conspicuous, 
there were other peculurities of this language of form to aid 
m the identification of a master the treatment of the hair, 
as in Piero del Franeeschi, the indication of the sinews, as m 
Foppa, the drawing of the eye, .iS in Liberale da Verona, the 
modellmg of the eyelid and upper bp, as in Ambrogio de Predis, 
the form of the feet, as m Luini In short, all apparently 
insignificant details were of importance in his plan of study, for 
to him they were like the signature of the master (C J F *) 
MORELOS, an inland state of Mexico on the southern slope 
of the great Mexican plateau, lying S of the Federal District, 
With the states of Puebla on the E and S E , Guerrero on the 
S , and Mexico on the W , N and N h Pop (1900), 161,697, 
including a large percentage of Indians and mixed bloods 
Area, 2773 sq m Its surface is roughly broken by mountain 
ranges extendmg southward from the Sierra de Ajusco, forming 
numerous valleys opening southward It is drained by the 
Amacusac river, a northern tributary of the Mesc ala, or Balsas 
There is a wide variation of climate for so small a territory, the 
higher elevations of the Sierra de Ajusco being cold and humid 
(the Mexican Central crosses the range at an elevation of 
9974 ft ), the lower spurs mild, temperate and healthy, the 
lower valleys subtropical, hot and unhealthy The rainfall is 
light in the lower regions and irrigation is generally employed 
Notwithstanding* its mountainous character, Morelos is one of 
the most flourishing agricultural states of Mexico, producing 
sugar, nee, Indian corn, coffee, wheat, fruit and vegetables 
Although the state is supposed to have several of the mmerals 
found m this part of Mexico (silver, cinnabar, iron, lead, gold, 
petroleum and coal), its mining mdustries continue undeveloped 



MORESNET- 

and neglected San Antonio, a suburb of Cuernavaca, is 
noted for its pottery, which is highly attractive in form and 
colour, and finds a ready market among the visitors to that city 
Morelos is traversed by two railway lines — the Interoceamc 
from N E to S W , and the Mexican Central almost N and S , 
the latter affording direct communication between the national 
and state capitals 

The capital, Cuernavaca (pop 9584 m 1900), 47 m S of 
the city of Mexico on the Mexican Central railway, is one of 
the most pictures(^ue towns m Mexico It dates from the time 
of Cortes, who built for himself a residence there, and had the 
town included m the royal grant to himself in 1529 Maximilian 
had a villa there, and many of the public men of Mexico, natives 
of the lowlands, have made their homes there rather than 
in the national Lapital I he palace of ( ortes is now occupied by 
the state legishture and by various public offices, and Maxi- 
milian’s villa by a school 

After the capital the largest ( ity in the state is Cuautla Morelos, 
or Ciudad Morelos (pop 6269 in 1900), 27 m east by south 
of Cuernavaca, on the Interoceamc railway, and in a rich sugar- 
producing district Some of the largest and most modern 
sugar-mills of Mexico are in the Cuautla district Ihcre are 
hot sulphur springs here The town is celebrated in Mexican 
history for the intrepid dtftncc of the place by Jose Maria 
Morelos (1765-181 s), the patriot leader, against a greatly 
superior royalist force, from the 19th of Eebruary to the 2nd of 
May 1812, when he cut his way through the atticking armv 
and escaped Other important towns are Yautepec (6139 in 
T900), 16 m east of Cuernavaca, on the Interoceamc line, 
Tetecala, 13 m south-west of the capital, a c haracteristic Indian 
town near the pyramid of Xochicilco, and Jojutla, 21 m 
south of the capital, on the Interoceamc railway near the 
southern boundary of the state An interesting local pheno- 
menon is that of lake Tequcsquiten, which was formed by the 
subsidence of a large area of ground about the middle of the 
19th century, carrying with it an old town of the same name 
Ihe hollow filled with water, and the spire of the old church 
is still to be seen in the middle of the lake 

MORESNET, a small neutral state lying on the borders of 
Prussia find Belgium, 4 m SW of Aix-la-Chapclle, and em- 
bracing an area of nearly 1400 acres Its only village is that 
of Neutral Moresnet, also called Kelmis or Kalmis, with 2800 
inhabitants just over the Prussian frontier is Prussian 
Moresnet, with 650 inhabitants, and in Belgium is Belgian 
Moresnet, with about 1200 Moresnet, strictly Montzen- 
Moresnet, is, as its name implies, a mountain, under which is 
the extremely valuable zinc mine owned by the “ Vieilk 
Montagne Company,” which is a Belgian undertaking Ihe 
profit of the customs is divided between the two states, 
but a tendency has been observed to convert it graduall> into 
a German possession The state of Moresnet owes its origin 
to the general E^uropean settlement of 18x5 No agreement 
could be reached about the ownership of this small district, 
and It was made a neutral st te under the joint government of 
Prussia and Belgium This arrangement last^ until 1841, 
when Moresnet was given an administration of its own, this 
being composed of a burgomaster and a council of ten members 
The inhabitants decide individually whether they will perform 
military service for Prussia or for Belgium, and also whether 
they will accept the jurisdiction of the iSoissian or of the Belgian 
courts 

SeeHoch, Un Terntoire ouhltS au centre de 1 ‘ Europe (Bern, 1881), 
Schrcxler, Das grenzstretUge Oehxet von Moresnet (Aix la-Chapelle, 
1902), and Spandau, Zur Geschtchte von Neutral^Moresnet (Aix-la- 
Chapelle, 1904) 

MORETON BAY CHESTNUT, a tall tree known botanically 
as Castanospennum australe (natural order Leguminosae), native 
of Queensland and New South Wales The pods are almost 
cylindrical, about 9 in long and 2 m broad, and are divided 
interiorly by a spongy sutetance into three to five cells, each 
of which contams a large chestnut-like seed The seeds are 
roasted and eaten by the natives, the timber, which somewhat 
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resembles walnut, is soft, fine-grained, and takes a good polish, 
but IS not durable 

MORETO Y CAVANA, AGUSTIN (1618-1661), Spanish 
dramatist and playwright, was baptized at Madrid on the 9th 
of April i6i8 He graduated at AIcalA in December 1639, and 
resided in Madnd till 1654, when lie removed to Toledo took 
orders, and became chaplain to the primate Baltasar de Moscoso 
y Sandoval He died at Toledo on the 28th of October 1661, 
while engaged on Marita Rosa, a play which was completed by 
Pedro Erancisco Lanmi The first volume of his dramas was 
published in 1654, the second and third volumes appeared in 
1676 The most celebrated of his pieces is hi Desden con el 
Desden, imitated by Mob^re in La Pnne)^^ d (.hdCj by Gozzi 
m La Prtnetpessa fdosofa, and by Schreyv^l m Donna Dtana 
It IS characteristic that four episodes in tl IMsden con el Desden 
are taken from four separate phys of Lope de Vega’s (La 
V engadora de las mujeres, Lai Milagros del desprecio, De Cof- 
sano d corsano, and La liermosa fea) Moicto borrows from 
Castro, Tirso de Molin i and others to an extent which is indicated 
at length in Eitzmauncc-Kelly’s Litterature espagnole (Pari'-, 
1904), but lus adapt ition shows great dexterity and charm 

MORETTO, IL (“ ihc Blackamoor,” a term which has not 
been particularly accounted for), the name currently bestowed 
upon Aiessandro Bonvicino (1498-1554) a celebrated painter 
of Brescia, Venetian school He was horn at R ova to, m the 
Brescian territory, m 1498, and studied lirst under Flora vanto 
fcrramola of Bresiia, afterwards, still youthful, with lilian m 
Venice His own earlier method, specially distinguished by 
excellent portrait-painting, was naturally modelled on that 
of litian Afterwards he conceived a great enthusiasm for 
Raphael (though he does not appear to have ever gone to 
Rome), and his style became partially Raphaelesque It was, 
however, novel in its combination of diverse elements, anci 
highly attrac tive— with fine pencilling, a rich yet not lavish use 
of perspective and decorative effect, and an elegant opposition 
of light and shade Ihe human figure is somewhat slender in 
Bonvicino’s paintings, the expression earnestly religious, the 
flesh-tints varied, more so than was common in the Venetian 
school The backgrounds are generally luminous, and the 
draperies well modified in red and yellow tints w ith little inter- 
mixture of blue Ihe depth of Bonvicino’s talent, however, 
was hardly m proportion to its vigour and vivacity, and he 
excelled more in sedate altar-pieces than in subjects of action, 
and more in oil-paintmg than in fresco, although some fine 
senes of his frescoes remain, especially that m the villa Marti- 
nengo at Novarmo, near Brescia Among his cclcbnited works 
in the city arc — in the church of S Clemente, the “ hive Virgin 
Martyrs,” and the “ Assumption of the Madonna ” (this latter 
may count as his masterpiece), in S Nazaro c Ctlso, the “ Coro- 
nation of the Madonna ” , m S Maria dcllc Grazie, ‘‘ St Joseph ” 
in S Maria de’ Miracoli, “ St Nicholas of Ban ” In the Vienna 
Gallery is a ” St Justina ” (once asiribcd to Pord^none), in the 
Stadel Institute, Frankfort, the “ Madonna enthroned between 
SS Anthony and Se^ astian in the Berlin Museum, a colossal 
“ Adoration of the Shepherds,” and a large votive picture (one 
of the master’s best) of the “ Madonna and Child,” with infant 
angels and other figures above the douds, and below, amid a 
rich landscape, two priests, in the National Gallery, London, 
St Bemardm and other saints and two impressive portraits II 
Moretto is stated to have been a man of child-hke personal piety, 
preparing himself by prayer and fastmg for any great act of 
sacred art, such as the painting of the Virgin-mother His 
dated works extend from 1524 to 1554, and he was the master 
of the pre-eminent portrait-painter Moroni He died on the 
22nd of December 1554 

MORGAGNI, GIOVANNI BATTISTA (1682-1771), Italian 
anatomist, was born on the 25th of February 1682 at Forli ^ 
His parents were in comfortable circumstances, but not of the 
nobility, itappears from his letters to G M I^noisi that Morgagni 
was ambitious of gaining admission into that rank, and it may 

1 His statue was erected at Forli m 1875, and the town library 
preserves fourteen manuscript volumes of his writings 
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be inferred that he succeeded from the fact that he is described 
on a memorial tablet at Padua as nobtlis jorolensts At 
the age of sixteen he went to Bologna to study philosophy and 
medicine, and he graduated with much 6clat as doctor m both 
faculties three years later (1701) He acted as prosector to 
A M Valsalva (one of the distinguished pupils of Malpighi), 
who held the office of “ demonstrator anatomicus in the 
Bologna school, and whom he assisted more particularly in 
preparing his celebrated work on the Anatomy and Diseases 
of the Ear, published in 1704 Many years after (1740) Moigagni 
edited a collected edition of Valsalva’s writings, with important 
additions to the treatise on the ear, and with a memoir of the 
author When YaMva was transferred to Parma Morgagni 
succeeded to his aimtomical demonstratorship At this penod 
he enjoyed a high repute in Bologna, he was made president of 
the Academia Inquictorum when in his twenty-fourth year, and 
he is said to have signalized his tenure of the presidential chair 
by discouraging abstract speculations, and by setting the fashion 
towards exai t anatomical observation and reasoning He 
published the substance of his communications to the Academy 
in 1706 under the title of Adversaria anatomtea, the first of a 
senes by which he became favourably known thioughout 
Europe as an accurate anatomist, the book included “ Observa- 
tions on the Larynx, the Lachrymal Apparatus, and the Pelvic 
Organs m the hemale ” After a time he gave up his post at 
Bologna, and occupied himself for the next two or three years 
at Padua, where he had a friend in Domenico Guglielmim (1655- 
1710), professor of medicine, but better known as a writer on 
physics and mathematics, whose works he afterwards edited 
(1719) with a biography Guglielmim desired to see him 
settled as a teacher at Padua, and the unexpected death of 
Guglielmim himself made the project feasible, Antonio Valhs- 
neri (1661-1730) being transferred to the vacant chair, and 
Morgagni succeeding to the chair of theoretical medicine He 
came to Padua m the spring of 1712, being then in his thirty- 
first year, and he taught medicine there with the most brilliant 
success until his death on the 6th of December 1771 

When he had been three years m Padua an opportunity 
occurred for his promotion (by the Venetian senate) to the chair 
of anatomy m whu h he became the successor of an illustrious 
line of scholars, including A Vesalius,G hallopius, H Fabricius, 
Gasserius, and A Spigelius, and in which he enjoyed a stipend 
that was increased from time to time by vote of the senate until 
It reached twelve hundred gold ducats Shortly after coming 
to Padua he married a lady of Forli, of noble parentage, who 
bore him three sons and twelve daughters Morgagni enjoyed 
an unequalled popularity among all classes He was of tail 
and dignified figure, with blonde hair and blue eyes, and with 
a frank and happy expression, his manners were polished, and 
he was noted for the elegance of his Latin style He lived in 
harmony with his colleagues, who are said not even to have 
envied him his unprecedentedly large stipend, his house and 
lecture-theatre were frequented “ tanquam officina sapientiae ” 
by students of all ages, attracted from all parts of Europe, he 
enjoyed the friendship and favour of distinguished Venetian 
senators and of cardinals , and successive popes conferred honours 
upon him Before he had been long in Padua the students 
of the German nation, of all the faculties there, elected him 
their patron, and he advised and assisted them in the pui chase 
of a house to be a German library and club for all time He 
was elected into the impenal Caesareo-Leopoldina Academy in 
1708 (originally located at Schwcinfurth), and to a higher grade 
in 1732, into the Royal Society m 1724, into the Pans Academy 
of Sciences in 1731, the St Petersburg Academy in 1735, and 
the Berlin Academy m 1754 Among his more celebrated 
pupils were Antonio Scarpa (who died in 1832, connecting the 
school of Morgagni with the modern era), Domenico Cotugno 
(1736-1822), and L M A Caldani (1725-1813), the author 
6 t the magnificent atlas of anatomical plates published in 
at Venice m 1801-1814 

MnilhB earlitr years at Padua Morgagni brought out (1717-1719) 
SWtaitfre senes of the Adversaria anaiomtea, by which his reputation 
WM first made, but for more than twenty years after the last of 


these his stnctly medical publications were few and casual (on gall 
stones, varices of the vena cava, cases of stone, and several memo 
randa on medico-lcgal points, drawn up at the request of the cuna) 
Classical scholarship in those years occupied his pen more than 
anatonucal observation It was not until 1761, when he was m his 
eightieth year, that he brought out the great work which, once for 
all, made pathological anatomy a science, and diverted the course 
of medicine into new channels of exactness or precision — the De 
Sedtbus et causts morhorum per anatomem tndagatiSy which during 
the succeeding ten years, notwithstandmg its bulk, was reprmto 
several times (tlirice in four years) 1 1 its original Latin, and was 
translated into trench (1765), English (1769, j vols 4to), and 
German (1771) Some account of tins remarkable work remains 
now to be ^ven 

Xhe only special treatise on pathological anatomy previous to that 
of Morgagni was the work of Ih^ophile Bonet of Neuchdtel, Sepul 
chrUum stve anatomia praettea ex cadavenbus morbo denaiis, first 
published (Gtneva, 2 vols folio) in 1679, three years before Morgagni 
was born, it was rt published at Geneva (3 vols , folio) in 1700, and 
again at Leyden in 1709 Although the normal anatomy of the 
body had been comprehensively, and in some parts exhaustively, 
wntten by Vcsalius and Fallopius, it had not occurred to any one 
to examine and desenbe systematically the anatomy of diseased 
organs and parts Harvey, a century after Vcsalius, naively re- 
marks that there is more to be learnt from the dissection of one 
person who had died of consumption or other chronic malac^ 
than from the bodies of ten jxjrsons who had been hanged F 
Glisson, indeed (1597-1677), shows, m a passage quoted by Bonet in 
the preface to the Sepulchretum, that he was familiar with the idea, 
at least, of systematically comparing the state of the organs in a 
bcnes of cadavera, and 01 noting tliose conditions which m variably 
accompanied a given set of symptoms The work of Bonet was, 
however, the first attempt at a system of morbid anatomy, and, 
although it dwelt mostly upon curiosities and monstrosities, it 
enjoyed much repute in its day Haller sjxiaks of it as ' m im- 
mortal work, which may in itself serve for a pathological library " 
Morgagni, in the preface to his own work discusses the cfefects and 
merits of the Sepulchretum it was largely a compilation of other 
men's cases, well and ill authenticated, it was 5 rolix, often inaccur ite 
and misleading from ignorance of the normal anatomy, and it was 
wanting in what would now be called objective impartiality — a 
quality which was introduced as decisively into morbid anatomy 
by Morgagni as it had been introduced two centuries earlier into 
normal human anatomy by Vesalius Morgagni has narrated the 
circumstances under winch the De Sedibus took origin Having 
finished his edition of Valsalva in 1740, he was taking a holiday in 
the country, spending much of his time m the company of a young 
friend who was curious in many branches of knowledge Ihe 
conversation turned upon the Sepulchretum of Bonet, and it was 
suggested to Moigagni by his dilettante fnend that he should put 
on record his own observations It wis agreed that letters on the 
anatomy of diseased oigans and parts should be written for the 
perusal of this favoured youth (whose name is not mentioned) 
and tliey were continued from time to time until they numbered 
seventy# Those seventy letters constitute the De sedibus et causts 
morborum, which was given to the world as a systematic treatise 
in 2 vols , folio (Venice, 1761), twenty years after the task of epis- 
tolary instruction was begun 1 he letters are arranged in five 
books, treating of the morbid conditions of the body a capite ad 
calcenty and together containing the records of some 640 dissections 
Some of these arc given at great length, and with a precision of state 
ment and exhaustiveness of detail hardly surpassed m the so called 
‘ protocols " of the German pathological institutes of the present 
time, others, again, are fragments brought m to elucidate .ome 
question that had arisen The symptoms during the course of the 
malady and other antecedent circumstances are always prefixed 
with more or less fulness, and discussed from the iioint of view of the 
conditions found after death Subjects m all ranks of life, including 
several cardinals, figure in this remarkable gallery of the dead 
Miny of the cases are taken from Morgagni’s early cxpcrunccs at 
Bologna, and from the records of his teachers Valsalva and H F 
Albertini not elsewhere published They are selected and arranged 
with method and purpose, and they are often (and somewhat 
casually) made the occasion of a long excursus on general pathology 
and therapeutics The range of Morgagni's scholarship, as evidenced 
by his references to early and contemT>orary literature, is astonishing 
It has been contended that he was himself not free from prolixity, 
the besetting sin of the learned , and certainly the form and arrange- 
ment of his treatise are such as to make it difficult to use m the 
present day, notwithstanding that it is well indexed in the original 
edition, in that of Tissot (3 vols , 4to, Yverdun, 1779), and in more 
recent editions It differs from modem treatises in s6 far as the 
symptoms determine the order and manner of presenting the ana- 
tomical facts Altnough Morgagni was the first to understand 
and to demonstrate the absolute necessity of basing diagnosis, 
prognosis and treatment on an exact and comprehensive knowledge 
of anatomical conditiohfe, he made no attempt (like that of tne 
Vienna school sixty years later) to exalt pathological anatomy into a 
science disconnected from clinical medicine and remote from practical 
needs His orderliness of anatomical method (implying his skill 
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with the scalpel), his precision, his exhaustiveness, and his freedom j 
from bias are hib essentially modern or scientific qualities, his 
scholarsinp and high consideration for classical and foreign work 
his sense of practical ends (or his common sense), and the breadth | 
of his intellectual horizon prove him to have hved before medical 
science had become largely leclinical or mechanical His treatise 
was the commencement of the era of steady or cumulative progress 
m pathology and m practical medicine Symptoms from tnat time 
erased to be made up into more or less conventional groups each 
of which was a disease on the other hand, they began to be viewed 
as ‘ the cry of the suffering organs,' and it became posbib*e to 
develop Thomas Sydenham's grand conception of a natural history 
of dis< dse in a catholic or scicntihc spirit 

A biography of Morgagni by Mosca was published at Naples m 
1768 His life may also be read in A Fabroni s Vttae tllustr italor 
and a convenient abridgment of Fabroni s memoir will be found I 
prefixed to lissot's edition of the De sedihus See A collected | 
edition of his works was published at Venice in 5 vols folio in | 
17O5 (C C) 

MORGAN, DANIEL (1736-1802), American soldier, was born 
m Hunterdon county, New Jersey, in the winter of 1736 of 
Welsh ancestry In 1753 he removed to Virginia In June 
1 77 3, soon after the outbreak of the War of Independence, 
he was commissioned a captain of Virginia riflemen, and he 
marched his company to Boston in 21 days In the winter 
of 1775 accompanied General Benedict Arnold to Canada, 
and m the assault on Quebec (Dec 31) he and his riflemen 
penetrated well into the city, where he was hemmed in and 
was forced to surrender On the 7th of August 1776 he was 
discharged on paiole, on the 12th of November he was com- 
missioned colonel of the nth Virginia, and soon afterwards 
he was released from his parole In the summer of 1777 he was 
( ngaged in minor skirmishes m New Jersey, and early m Septem- 
ber joined General Horatio Gates, then engtged in the campaign 
against General Burgoyne At tne first battle of Saratoga 
(Sept 19) he was, until Arnold’s arrival late m the day, the 
ranking officer on the field, and in the second battle (Oct 7) 
also took a prominent part Morgan rejoined Washington in 
November near Philadelphia In March 1779 he was commis- 
sioned by Congress colonel of the 7th Virginia, but m July, 
suffering from poor health and dissatisfied because Congress did 
not advance him further in rank, he resigned from the army 
and retired to Virginia After the battle of Camden, however, 
ht joined Cites (then in command m the South) at Hillsborough, 
North Carolina, and on the ist of October took command of 
a corps On the 13th of the same month Congress tardily 
laised him to the rank of bngadier-gencral In January 1781 
( ornwalhs and Tarleton attempted to entrap him, but at the 
Cowpens (Jan 17) he defeated Tarleton and then escaped from 
Cornwallis into North Carolina Apparently Morgan sug- 
gested to Greene (who had superseded Gates) that general’s 
plan of battle at Guilford Court House on the 15th of March 
In December 1793 he was commissioned major-general of 
Virginia militia, and in November 1794 commanded troops sent 
to suppress the Whisky Insurrection in western Pennsylvania 
He was a Federalist representative m Congress in i797~i799> 
and died in Winchester, Virginia, on the 6th of July 1802 

Sec James Graham, The life of General Daniel Morgan of the 
Virginia Line (New York, 18*56) and Rebecca McConkey, The 
Ihio of Cowpens (revised ed , New York, 1885) 

MORGAN, EDWIN DENNISON (1811-1883), Amencan mer- 
chant and philanthropist, one of the ‘‘ war governors ” of New 
York state, was born in Washington, Berkshire county, Massa- 
chusetts, on the 8th of February 1811 He was first a clerk 
and then a partner in his uncle's store at Hartford, Connecticut, 
and became head of the New York firm of E D Morgan & Co 
(formed in 1847) He engaged in politics, first as a Whig and 
then as a Republican In 1849 he was elected president of the 
Board of Assistant Aldermen of New York City, he was a 
member of the state senate m 1850-1853 and procured the 
passage of the bill providing for the establishment of Central 
Park in New York city, m 1855-1858 he was state commissioner 
of immigration, from 1859 to 1863 he was governor of New 
York, being the first Republican executive of the state, m 
1863-1869 he was United States senator from New York He 
died m New York city on the 14th of February 1883, Morgan 


was one of the founders of the Republican party, and was 
thairman of the National Republican Committee m 1856-1864 
and m 1872 He was one of the most cfliuent and able of the 
war governors, even before the outbreak of the Civil War he 
did much to prepare the state government for it, and from 
I September 1861 to January 1863 he was in command of the 
military department of New York, with the rank of major- 
general of volunteers He was a liberal donor to Union fheo- 
I logical Seminary, Williams College and other institutions His 
collection of paintings and sculpture, much of which had long 
been loaned to the Metropolitan Museum, was sold m January 
1886 

MORGAN, SIR HENRY {c 1635-1688), Welsh buccaneer, and 
lieutenant-governor of Jamaica, was the eldest son of Robert 
Morgan of Llanrhymny in Glamorganshire He is said to have 
been kidnapped as a boy at Biislol and sefid as a slave at 
Barbadoes, thence making his way to Jamaica, and is possibly 
to be identified with the Captain Morgan who accompanied the 
expedition of John Morns and Jackman when Vildemos, Trujillo 
and Granada were taken In 1666 he commanded a ship m 
I dward Mansfield’s expedition which seized the island of Provi- 
dence or Santa Catalina, and when Mansfield was captured and 
killed by the Spaniards shortly afterwards Morgan was chosen 
by the buccanetrs as their “ admiral ” In t668 he was com- 
missioned by Sir Thomas Modyford, the governor of Jamaica, 
to capture some Spanish prisoners m order to discover details 
of the threatened attick on Jamaica, and collecting ten ships 
with soo men ^outh of Cuba he landed and marched to Puerto 
Principe, which he took and pillaged, and afterwards accom- 
plished the extraordinary feat of t ikmg by storm the fortified 
and well-garnsoned tow n of Porto Bello on the m iinland The 
governor of Panama, astonished at this daring adventure, m 
vain attempted to drive out the invaders, and finally Morgan 
consented to evacuate the place on the payment of a large 
ransom These exploits had considerably exceeded the terms 
of Morgan’s commission and had been accompanied by frightful 
cruelties and excesses, but the governor endcivoured to cover 
the whole under the necessity of allowing the English a free hand 
to attack the Spaniards whenever possible Morgan vas almost 
I immediately entrusted with another expedition by Modyford 
' against the Spxniards, in cl proceeded to ravage the coast of 
I Cuba In J inuary 1669 the largest of his ships was blown up 
* accidentally in the course of a carousal on board, Morgan and 
j his officers narrowly escaping destruction In March he sacked 
' Maracaibo, and afterwards Gibraltar Returning to Maracaibo, 
he found three Spvnish ships waiting to intercept him, but 
these he destro> cd or captured, recovered a considerable amount 
of treasure from one which had sunk, exacted a heavy lansom 
as the price of his evacuating the plaee, and finally by an 
ingenious stratagem eluded the enemy’s guns altogether and 
escaped in safety On his return to Jamaica he was again 
reproved, but not punished, by Modyford The Spaniards on 
their side were moreover acting in the same way, and a new 
commission was given to Morgan, as commandcr-in-chief of all 
the ships of war in Jamaica, to levy war on the Spaniards and 
destroy their ships and stores, the booty gained in the expedition 
being the only pa} Accordingly, after ravaging the coast of 
Cuba and the mainland, Morgan determined on an expedition 
to Panama He recaptured the island of Santa Catalina on 
the 15th of December 1670, and on the 27th gained possession 
I of the castle of Chagres, killing 300 of the garrison Then w ith 
I 1400 men he ascended the Chagres river, anci after overcoming 
penis and obstacles of all kinds he appeared before Panama on 
the i8th of January 1671, defeated a much larger force than 
his own, and took the city The fame of this brilliant exploit 
was, however, again obscured by abominable scenes of cruelty 
and debauchery, dunng which a galleon containing a consider- 
able part of the booty escaped Aforeover, on returning to 
Chagres the members of the expedition found themselves cheated 
of their fair share of the spoil,' while Morgan escaped with a 
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few ships to Jamaica, leaving the rest to get home as best they 
could On his return he received the thanks of the governor 
and council, but meanwhile, on the 8th of July 1670, a treaty 
had been signed between Spam and England, and both Mody- 
ford and Morgan were ordered home under arrest to answer 
for their conduct Morgan, however, soon succeeded in gaining 
the king’s favour, and in the autumn of 1674 he was appointed 
lieutenant-governor of Jamaic a and was knighted, leaving 
England in December After such a career as his it is not 
surprising that Morgan’s condiut as a responsible official of the 
government was not very creditable He was charged by 
Lord Vaughan, afterwards earl of Carbery, the governor, soon 
after his appointment, of persisting m encouraging privateering, 
he intrigued against his colleagues and successive governors of 
Jamaica, with the hope of superseding them, raised factious 
dissensions , and supported the outrageous conduct of his brother, 
Captain Charles Morgan, a terrible ruffian, and his kinsman, 
Colonel Byndlos, taking part in their brawls and drunken orgies 
He was finally, on the 12th of October 1683, suspended m 
Jamaica from all his employments, a decision which was con- 
firmed by the government at home after hearing Morgan’s 
defence, but he was restored to his place m the council on the 
18th of July 1688, shortly before his death, which took place in 
August 

Sec A O Exqucmclin (one of Morgan s buccaneers), Buccaneer<i of 
America (1O84, rcprintcxl in 1891), A Morgan, History of the Family 
of Morgan (1901) 

MORGAN, JOHN HUNT (1825-1864), American Confederate 
soldier, was born m Huntsville, Alabama, on the isl of June 
1825, and was brought up on a farm near Lexington, Kentucky, 
to which his parents removed m 1830 In the Mexican War 
he was a first lieutenant of a Kentucky cavalry regiment On 
the outbreak of the ( ivil War he was captain of the Lexington 
Rifles (organized m 1857), m September 1861 he succeeded in 
getting out of Lexington the company’s arms after the issue 
of the order for the disarming of the state guard, and late m 
the same month reached the Confederate camp at Woodson- 
ville on the Green River He proved himself an able scout, and 
was made captain of a cavalry company and commander of a 
cavalry “squadron,” including two other companies, which 
m February 1862, with General A S Johnston’s other forces, 
withdrew from Kentucky to Corinth, Mississippi He was 
commissioned a colonel after the battle of Shiloh, and in July 
1862, starting from eastern Tennessee, made the first of his 
famous raids He routed a Federal force at Lebanon, destroyed 
much rolling stock and other railway property, and threatened 
Louisville and Cmcinnati In August and September he took 
part m General Braxton Bragg’s invasion of Kentucky, and 
again threatened Ohio In December he defeated the Union 
garrison at Hartsville, Tennessee, taking prisoners, valuable 
stores, and many cattle, was commissioned brigadier-gencral 
for this success, and soon afterward again raided Kentucky To 
cover Bragg’s movement from Tullahoma to Chattanooga 
Morgan made, in July 1863, his famous raid into Indiana and 
Ohio Bragg had instructed him to confine himself to Kentuc ky, 
but Morgan hoped to gain recruits in Indiana, where opposition 
to the war was strong W ith 2460 men he crossed the C umber- 
land near Burkesville, Kentucky, on the 2nd of July, on the 
5th captured a garrison at Lebanon, and on the 13th entered 
Ohio near Harrison The regular cavalry, under Generals E H 
Hobson and James M Shackelford, was now close behind him, 
and his way was beset by quu kly gathering mihtia He marc hed 
through the suburbs of Cincinnati on the night of the 13th and 
on the i8th got to Portland, near Buffington Island, where 
hej^tempted to cross on the next day, but gunboats and 
stfl^Mrs prevented him In a sharp battle he lost 600 or more 
many more surrendered soon afterwards, and about 
3oaB|^ed the river On the 26th he surrendered to General 
Sh^jBflford at New Lisbon He was imprisoned with 70 of 
his <Rn m the penitentiary at Columbus, from which on the 
night of the 27th of November he and six of his companions 
escaped by a tunnel they had dug In the spnng of 1864 he 
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was put in virtual command of the department of south-western 
Virginia, which included eastern Tennessee, and late m August 
he took command at Jonesboro, Georgia On the 4th of Sep- 
tember he was shot in a garden in Greenville, Tennessee, having 
been betrayed, it appears, to the Federals Morgan had an 
excellent eye for topographical details, and by the swiftness of 
his movements and his sudden blows kept Kentucky in con- 
tinual alarm His lieutenant, Basil W Duke, says that his 
force at no time reached 4000, but that it “ killed and 
wounded nearly as many of the enemy and captured more 
than 15,000 ’ 

bee Basil W Duke, History of Morgan’s Cavalry (Cincinnati, 1867) 

MORGAN, JOHN PIERPONT (1837- ), American financier 

and banker, was born in Hartford, Connecticut, on the 17th of 
\pnl 1837, a sem of Junius Spencer Morgan (1813-1890), who 
was a partner of George Peabody and the founder of the house 
of J S Morgan & Co m London He was educated at the 
hnglish High S>chool m Boston and at the University of Got- 
tingen In 1857- 1860 he worked in the New York banking 
house of Duncan, Sherman & Co , from i860 to 1864 was agent 
and attorney in New York for George Peabody & Co of J^ondon, 
and afterwards for its successor, J S Morgan & Co , of which 
he became head, m 1864-1871 was a member of the firm of 
Dabney, Morgan & Co , and in 1871 he entered the firm of 
Drexel, Morgan & Co , in which he was associated with Anthony 
J Drexel, of Philadelphia, upon whose death in 1893 he became 
senior partner In 1895 the firm became J P Morgan & Co 
Closely associated with Drexel & Co of Philadelphia, Morgan, 
Harjes & Co (sue lessors to Drexel, Harjes & Co ) of Pans, and 
Morgan, Grenfell & Co (before 1910 J S Morgan & Co) of 
I ondon, it bee ame, largely owing to Mr Morgan’s ability, one 
of the most powerful banking houses in the world It carried 
through the formation of the United States Steel Corporation 
(which took over the business of Andrew Carnegie and others), 
harmonized the i oal and railway interests of Pennsylvania, and 
purchased the Leyland line of Atlantic steamships and other 
British lines in 1902, thus effei ting a short-lived Atlantic 
shipping “combine”, and it, or the banking houses which it 
succeeded, reorganized the following rail w ays Albany & Susque- 
hanna (1869), the Chesapeake & Ohio, and the Cleveland, 
Cine mnati, Chicago & St Louis (1888), the Eric and the Reading 
(189s), the New York & New England (1896), the Northcia 
Pacific (1897), the Baltimore & Ohio (1899), &c , and m 1893 
it supplied the United States government with Jj>62,ooo,ooo in 
gold to float a bond issue and restore the treasury surplus of 
$100,000,000 Mr Pierpont Morgan was a prominent membei 
of the Protestant Episcopal Church, an enthusiastic yachtsman, 
whose “Columbia” defeated the “Shamroik” in 1899 ancl 
1901 for the “Amerua’s” cup, a notable collector of books, 
pictures, and other art objects, many loaned or given to the 
Metropolitan Museum of Art (of which he was president), and 
many housed in his London house and m his private library 
on 36th Street, near Madison Avenue, New York city, and a 
generous benefactor of the American Museum of Natural Histor> , 
the Metropolitan Museum of Art, Harvard University (especially 
its medical school), the Lying-m Hospital of the city of New 
York and the New York trade schools 

MORGAN, LEWIS HENRY (1818-1881), American ethnolo- 
gist, was bom near Aurora, New York, on the 21st of November 
i8t8 He graduated in 1840 at Union College, then studied 
law, was admitted to the bar, and practised his profession with 
success at Rochester, New York Soon after leaving college 
Morgan went among the Iroquois, living as far as he could their 
life and studying their social organization In October 1847 
he was formally adopted into the Hawk gens of the Seneca 
tribe, and received the name “ Ta-ya-da-wah-kugh ” The fruit 
of his researches ms The Teague of the Iroquots (1851, new ed 
1904), which, says J W Powell, “ was the first scientific account 
of an Indian tribe ever given to the world ” The success of 
the book encouraged him to further research, resulting in his 
Systems of Consanguinity and Affinity of the Human Family 
(1869) In 1877 he added to his reputation by publishing 
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Ancient Society, or Researches in the Lines of Human Progress 
from Savagery, through Barbarism, to Civilization, m which he 
divided the progress of culture into seven stages — lower 
savagery/* middle savagery/* upper savagery/’ “ lower 
barbarism/* middle barbarism” and “ upper barbarism/* and 
“ civilization ” The book was m four parts, dealing with (i) 
the growth of intelligence through inventions and discoveries, 
(2) the growth of the idea of government, (3) the growth of 
the idea of the family, and (4) the growth of the idea of property 
Morgan was a member of the New Yoik assembly in 1861 and 
of the New York senate in 1868-^1869 In 1880 he was president 
of the American Association for the Advancement of Science 
lie died in Roc hester, New York, on the 17th of December 1881 
In addition to the works above mentioned and many magazine 
articles, he published The American Beaver and kts orks 
(1868) and Houses and House-life of the American Aborigines 
(1881) 

MORGAN, SYDNEY, Lady (r 1783-1859), British authoress, 
daughter of Robert Owenson, an Irish actor, was bom in 1783 
tn Dublin She was one of the most vivid and hotly discussed 
literary figures of her generation She began her career with 
a precocious volume of poems She collected Irish tunes, for 
wdiich she composed the words, thus setting a fashion adopted 
with signal success by I om Moore Her Si C/cizr (1804), a novel 
of ill-]udged marriage, ill-starred lo\e, and impassioned nature- 
worship, m which the mfluerce of Goethe and Rousseau was 
apparent, at once attrieted ittention Another newel, The 
Novice of St Dominick (1806), w is also praised for its qualities oi 
imagination and description But the book which made her 
reputation and brought her name into warm controversy was 
The Wild Irish Cfirl (1806), m which she appeared as the ardent 
champion of her nitive country, a politician rather than a 
novelist, extcdhng the beauty of Irish scenery, the richness of 
the nitural wealth of Ireland, and the noble traditions of its 
early history She was known in ( atholic and Liberal circ les 
by the name of her heroine Glorvin i ” Patriotic Sketches and 
Metrical Fragments followed in 1807 Miss Owenson entered 
the household of the marquess of Abenorn, and in 1812, per- 
suided by lady Abercorn, she married the surgeon to the 
household, Thomas Charles Morgan, afterwards knighted, but 
books still continued to flow from her facile pen In 1814 she 
produced her best novel, O'Donnell She was at her best 
m her descriptions of the poorer classes, of whom she had a 
thorough knowledge Her elaborate study (1817) of France 
under the Bourbon restoration wis attacked with outrageous 
fury m the Quarterly, the authoress being accused of Jacob- 
inism, falsehood, licentiousness and impiety She took her 
revenge indirectly m the novel of Florence Macarthy (i8t8), 
in which a Quarterly reviewer. Con Crawley, is insulted with 
supreme feminine ingenuity Italy, a companion work to her 
France, was published in 1821, Lord Byron be irs testimony to 
the justness of its pictures of life 1 he results of Italian historical 
studies were given in her Life and Times of Salvator Rosa (1823) 
Then she turned again to Irish manners and politics with a 
matter-of-fact book on Absenteeism (1823), and a romantic 
novel. The O'Briens and the O' Flaherty s (1827) From Lord 
Melbourne I ady Morgan obtained a pension of ^300 During 
the later years of her long life she published The Book of the 
Boudoir (1829), Dramatic Scenes from Real life (1833), The 
Princess (1835), Woman and her Master (1840), The Book without 
a Name (1841), Passages from my Autobiography (1859) She 
dud on the i4lh of April 1859 

Her autobio^?raphy and many interesting letters were edited with 
a memoir by W Hepworth Dixon in 18O2 

MORGAN, THOMAS (d 1743), English deist, of Welsh ex- 
traction, became an independent minister, but soon after 1720 
lost his position owing to the growing unorthodoxy of his views 
He took up medicine and became a freethinker, though he 
describes himself as a Christian deist He was an energetic 
controversialist Among his works are Philosophical Principles 
of Medicine {1^2^), Collection of Tracts (1726), essays dealing 
with the Trinitarian controversy, The Moral Philosopher 
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a dialogue between a Christian Jew, Theophanus, and a 
Christian deist, Philalcthes He di^ on the I4tli of January 
1742/3 

MORGANATIC MARRIAGE, a form of marriage pfToperly 
peculiar to the German peoples, but also found in the royal 
families of other European countries It is one in which the 
contracting parties are not by birth of equal status or rank 
{ebenburii^, and under whuh the wife, if not ebenburhg, (]oes not 
take the rank of her husband, and the children, whether it be 
the wife or husband that is of lower rank, have no nght of 
succession to the dignities, fiefs or entailed property of the 
pxrent of liigher rank This equality by birth was formerly 
throughout Germany the necessary condition to a complete 
and perfect marnage, but it is now only applicable to members 
of reigning houses or of the higher nobility Qioher idel), and it 
is thus of force among the “ mediatized ** princes of the German 
Empire In the constitution of the various states, and m the 
‘"house laws ” Qlausgesdze) oi the reigning familus, the rules 
are laid down as to what constitutes ebenhurtigkeit Generally 
It may be said that members of a present or former rcigmng 
house, either in Germany or luropc, would be recognized as 
ebenhurtig, but a former morganatic marnage would be taken 
as destroying the qualification In Great Britain the regula- 
tions as to the marriages of members of the royal family are 
contained in the Royal Marriage Act 1772 (see Marriage) 
The term ” meirganatic marnage ’* is applied generally to any 
marnage of a pci son of royal blood with one of inferior rank 
The origin of the term, in medieval Latin matrimonium ad 
morganatic am, is usually taken to refer to the Morgengabe, i e 
the morning gift, made by a hushxnd to his wife on marnage 
The G rman name is Lhe zur hnken Hand (marriage by the left 
hand, whence the phrase a “left handed marriage *'), the husband 
of sii(h marriage ceremonies giving the left instead of the right 
hand to the bride Such marriages are recognized as fully bind 
mg bv the Church, and the childien are kgitim«ib , and no othei 
mainage can tike place during the lifetime of the contracting 
parties 

MORGANTOWN, a city and the county-scat of Monongalia 
county, West Virginia, U S A , on the Monongahtla Ri\er, about 
50 m SE of Wheeling Pop (1890), ion, (1900), 1895, 
(1908, local estimate), 12,000 The city is served by the Balti- 
more & Ohio and the Morgantown & Ringw^ood rail wavs, and 
by several steamboat lines, the Monongaliela being navigable 
to Fairmont, about 25 m above Morgantown MorgantX)wn 
IS the scat of the West Virginia University (ro-educational), 
formed from the Monongalia Academy (incorporated, 1814) and 
the Woodburn Female Seminary (mcorpoiatcd, 1858), and 
chartered in 1867 as the Agricultural Colkge of West Virginia, 
m 1868 the present name was adopted In 1908 the university 
had 80 ins triu tors and 1534 students Coal, glass-sand and 
limestone are found m the vicinity of Morgantown The first 
settlement here was made about 1768 by the brothers David 
and Zarkwill Morgan, and was named in honour of the latter 
It was incorporated as Morgan’s Town in 1783, and m 1905 i 
(ity charter was granted to it after the annexation of Greenmont 
(pop 1900, 349), Seneca (pop 1900, 723), and South Morgantown 
(pop 1900, 405) 

MORGARTEN, the name of the pasture slopes that descend 
westwards to the south end of the lake of Aegeri in the Swiss 
(anton of 7 ug, about 2 rri by road from the Sattd station on 
the railway line from Schwyz to Zurich It was at the foot 
of these slopes and on the shore of the lake th it the small Swiss 
force defeated the large Austrian army, advancing from Zug 
on S(hwyz, on the 15th of November 13^5, and so laid the 
foundations of Swiss liberty As the lake has shrunk, the 
exait site of the battle has been disputed It seems most 
probable that it took place near the Haselmatt Chapel, in the 
territory of Zug, where is the offii lal monument, but some hold 
that the real site was in Schwyz territory, near the old tower 
and battle chapel of Schornen, in the gorge between the lake 
and Sattel 

lhe ongmal accounts of the battle are collected in part lu (1884) ^ 
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the MitUtlungen of the Historical Society of Schwyz See also the 
careful study m K Burkli's £tt$ Denkmal am Morgarten wo tst sein 
Platz? (Z\x^, 1895) 

MORGEN^ a unit of measurement of land in Holland and the 
Dutch colonies, and hence still current in South Africa, ccjuiva- 
lent to about 2 acres It is also used in Prussia, Norway 
and Denmark, where it equals about two-thirds of an acre 
The word is usually taken to be the s\mc as the German and 
Dutch word foi “ morning,’^ the area of a “ morgen '' being 
equal to that covered by a morning’s ploughing 
MORGHEN, RAFFAELLO SANZIO (1758 1833), Italian en- 
graver, was born at Naples on the 19th of June 1758 He 
received his earliest instructions from his father, himself an 
engraver, but, in order to be initiated more fully in the art, he 
was afterwards placed «is a pupil under the celebrated Volpato 
He assisted this mister in engraving the famous pictures of 
Raphael in the Vatican, and the print which represents the 
mira( Ic of Bolstna is inscribed with his name He married 
Volpato’s daughter, and, being invited to Florence to engrave 
the masterpieces of the Florentine Gallery, he removed thither 
with his wife in 1782 His reputation now became so great as 
to induce the artists of Florence to recommend him to the grand 
duke as a fit person to engiave the Last Supper ’ of 1 eonardo d i 
Vinci, apart, howe\er, from the dilapidated state of the picture 
itself, the drawing made for Morghen was unworthy of the 
original, and the print, m consequence, although an admirable 
production, fails to conve> a c orreet idea of the style and merit 
of Leonardo Morghen’s fame, however, soon extended over 
Europe, and the Institute of France, as a mark of their admi- 
ration of his talents, elected him an associate in 1803 In 1812 
Napoleon invited him to Pans and paid him the most flattering 
attentions He died at Florence on the 8th of April 1833 

A list of the artist s works, published at Florence m i8io com 
prised 200 compositions, the number was afterwardb considerably 
increased Amongst the most remarkable besides those already 
mentioned may be noticed the Transfiguration from Raphael a 
Magdalen from Murillo a Head of the Siviour from di Vinci the 
Car ot Aurora from (lUido the Hours and the Repose m Egypt 
from Roiissin the Prize of Diana from Domenichino the Monument 
of Clement XU f from Canova Theseus vanquishmg the Minotaur 
Francesco Moncado after Van Dyck, poi traits of Dinte Petrarch 
Ariosto Tasso and a number of other eminent men His prints 
have hardly maintamcd the reputation which they enjoyed cturing 
the artist's lifetime Though c vrcfuUy and delicately executed 
they are Somewhat mechanical and wanting m force and spirit 

MORHIER, SIMON (d c 1430), provost of Pans during the 
English occupation in the i«5lh century, was seigneur of Gillcs, 
near Nogent-le-Roi, m the Chartrain country Being a member 
of the duke of Burgundy’s party, he was appointed provost at 
Pans by John, duke of Bedford, on the ist of December 1422 
He was taken prisoner at the siege of Montargis in 1427, and 
again at the battle of Rouvrai m 1429, but in Septembir of 
the latter year he repulsed Joan of An’s attack upon Pans 
After a campaign in Cotentin in 1435, he was once more 
taken prisoner at the bridge of Charenton in 1436 Remaining 
faithful to the English party, he became captain of Dreux, a 
councillor of Henry VI , and treasurer of France and Normandy 
He assisted in the defence of Mcaux (1439), of Creil and of 
Pontoise (1441), and must have died between 1450 and 1456 

See the Nouvelle btographte g^mrale vol xxxvi , and a note on 
Simon Morhicr in the memoirs of the Antniuanan Society of France 

vol XXV 

MORHOF, DANIEL GEORG (1639-1691), German man of 
letters, was bom at Wismar on the 6th of February 1639 He 
first studied jurisprudence and then hterae humamores at the 
university of Rostock, where his elegant Latin versification 
procured for him in 1660 the chair of poetry In 1665 he went 
to the new university of Kiel as professor of eloquence and 
poetry, this chair he exchanged for that of history in 1673 He 
died at Lubeck on the 30th of July 1691 Of his numerous 
writings the most important are Unterncht von der deutschen 
Sprache und Poeste (1682, 3rd ed , 1718), the first attempt m 
Germany at a systematic survey of European literature, and 
stve de atictorum notitia et rerum commentarn (Lubeck, 


1688, not completed till 1707, 4th ed , 1747), a kind of encyclo- 
paedia of the knowledge and learning of his time 

See Eymer, Morhof und setn Polyhtstor (in the Xenia A nstnaca 
Vienna, 1893) , and biography by R v Liliencron Deutsche 

Btographte (1885) 

MORIAH, an obscure place-name of ancient Palestine with 
apparently two distinct connotations (i) A land entirely un- 
known, on a mountain m which Abraham offered Isaac (Gen 
xxii 2) The text IS probably corrupt some have suggested 

land of the Amorites,” others “ land of Midian ” Ihe etymo- 
logy of the word is equally obscure rradilionally, of course, 
“ the land of Moriah ” is identified with the site of the lemple at 
Jerusalem,^ except by the Samaritans and a few western scholars 
(such as Dean Stanley) who accept their belief that the mountain 
was Gerizim (2) Hie upper part of the hill of Ophel, the 
threshing-floor of Araunali, upon which Solomon t reeled the 
Temple, is onie ealkd Mount Moriah (2 Chron 111 i) Whether 
this name be deiivcel from the corruption in Genesis or not cannot 
be definitely decided, it very likely is The testimony of Jose- 
phus, who often names the Temple hill “ Mon ih,” is of course 
not original, and of no weight (R A S M) 

MORIER, JAMES (1/80-1849), English traveller and authoi, 
\»as born in 1780 Ihrough the influence of his uncle Admiral 
William Waldcgrave, Baron Radstock, he ( ntered the diplomatic 
service, and as secretary to T ord Elgin followed the grand vizier 
in the Egyptian campaign An account of his Eastern experi- 
ences was published in 1812, under the title A Journey through 
Persia^ Aimenia and Asta Minor to Constantinople in i^oS~g 
From 1810 to 1816 he was the British representative at the couit 
of Persia, and after his return he published A Second Journey 
through Persia to C onstantuwple between the years rSio and 18 J 6 
JIis knowledge of Eastern life and manners he also turned to 
account in the composition of several entertaining romances 
The most populai of these were The Advent uies of Haj]i Baba 
of Ispahan (1824), I he Adventures of Ha]]i Baba of Ispahan in 
England (1828), Zohrab the Hostage (1832), and Ayesha the I\Iaid of 
Kars (1834) Moncr died at Brighton on the 23rd of March 
1849 

MORIER, SIR ROBERT BURNETT DAVID (1826-1893), 
British diplomatist, was born at Pans on the 31st of Marc h 1826 
He was descended from a family of diplomatists of Huguenot 
origin, the best known of whom w^erc his father David, consul- 
general fur F'rance and minister at Bern, and his uncle James, 
the author of 2 he Adventures of Hajji Baba After a somewhat 
defective private education he came up to Balliol College, 
Oxford Here he attracted the notice of jowett, under whose 
influence his brilliant but wayward mind obtained the disci- 
pline of which It stood in need The relation of tutor and pupil 
developed into a friendship of rare warmth Writing towards 
the close of his life, Jowett, who inspired more devoted friend- 
ships than any man of his time, spoke of Moner as his kindest 
and best friend for forty-five years On leaving Oxford, Moiier 
at first obtained an appointment in the Education Department, 
but resigned in 1852, and m the following year became attache 
at Vienna In the succeeding years he was attached in turn 
to almost every court in Germany Restless in temperament 
and unconventional m method, he plunged into the vortex of 
German pc^litic s to a degree that did not always accord with the 
traditions of diplomacy The most important years of his career 
in Germany wcie from 1866 to 1871, when he was secretary of 
legation at Darmstadt Here he became a trusted adviser of the 
crown princess, and through her acquired an intimate friendship 
With the crown prmce (afterwards the emperor Frederick III ), 
whose antagonism to Bismarck’s reactionary policy met with 
cordial support from Morier’s sturdy Liberalism Bismarck, 
already jealous of British influence at court, honoured Moner 
with a hatred not lessened by the fact that Morier’s knowledge 
of German politics was unrivalled outside Germany On leaving 
Darmstadt, Moner became charg6 d’affaires, first at Stuttgart 

1 Some of the sects transfer the scene of the sacrifice to the 

Chapel of Abraham ” m the preemets of the Holy Sepulchre 
Church 
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and then at Munich, and in 1876 was appointed minister at 
Lisbon From 1881 to 1884 he was mmister at Madrid* In 
December 1884 he became ambassador at St Petersbirfg^* 4 lind 
almost immediately had to face the alarming situation ( reated 
bv the Russian advance to Penjdch 1 hanks to his efforts, a 
war that at one moment seemed inevitable was averted flis 
great popularity at the Russian court contributed towards a 
marked improvement in the relations between the two countries 
Bismarck took alarm at the lessening influence of Germany over 
Russia, ind tried to procure Morier’s downfall Ihc Kolniuhe 
Zeitimg declared m December 1888 that Morier had made use 
of his position at Darmstadt during the hranco-German War to 
betrav the movements of the German troops to Marshal Bazaine 
The authority for this charge was an alleged declaration made bv 
Bazaine to the German military attache at AUdrid Bi/xmc 
had died in September, but Morier had heard rumours in July 
of the charge brought against him, and had procured from 
Ba/aine a written denial, which he now published in ihe Times 
Apart from this, it was ( learly shown that Morier c ould not 
have transmitted the information by the alleged date, and that 
ILazainc , according to the testimony of his own bool* s and of other 
ofiicers, rccencd the information in question by reports from the 
front As a matter of fact, Morier was an ardent champim of 
the German cause His correspondence with fowett shows the 
latter vainly endeavouring to convince h’s friend that the bre nch 
wcie in the right Public opinion everywhere, except in the 
German Conservative press, attributed the charge to political 
motives Morier’s failing health c aused him, at his own request, 
to be appointed Lord Duffcrin’s successor at Rome in 1891 , but 
it was felt that he could not be spared from St Petersburg, and 
there he remained till forced to find a milder climate It was 
then too late, and he died it Montreux in Switzerland on the 
16th of November 1893 

MORIKE, EDUARD FRIEDRICH (1804-1875), German poet, 
was born at 1 udwigsbuig cm the 8th cM September 1804 In 
1834 he was appointed pastor of Klcversulzbach near Weinsberg, 
and in 1851 Ixcamc pnMcssor of liter iturc at the Kathannen- 
stift in Stuttgart 1 his office he held until his retirement in 1866, 
but he continued to live at Stuttgart until his death on the 4th 
of June 1875 Monke is the most lyrically gifted c)f all the poets 
belonging to the so-( ailed Swabian school whic h g ithered round 
Uhland His poems, (xedichte (1838, 22nd cd , 1905) ire mostly 
lyrics, graceful m stvle, original in conception, often humorous, 
but expressed m simple and natural language He also wrote a 
somewhat fantastic Idylle vom Bodensee, oder Ttscher Martin und 
die Glockendiebe{i^^() , 2nd ed , 1856), and published a collection 
of hymns, odes, elegies and idylls of the Greeks and Romans, 
entitled Klassische Blumenlese (1840), and several novels and 
narratives, among the former Maler Nolten {iS'^2 , 6th eel , iqoi), 
which enjoyed great popularity 

Monke s Gesammelte Schnften were first published in 4 \ols 
(m 1878) , the most recent editions are those edited by K Krauss 
(6 vols 1905) and the Volksausgabe published by Goschen (4 vols 
lOO*)) Selections from his literary remains were published by 
R Krauss m Fduard Monke als Gelegenheitsdichter (1895) and his 
correspondence with flcrmann Kurz, Moritz von Schwind and 
Iheodor Storm by J JUchtold (1885-1891) an edition of Monke s 
Ausgewahlte Brief e, in 2 vols aupcarecl 1903-1904 See b 
Notter, Fduard Monke (1875), ana H bischer Eduard Mdnke 
(1881), K Fischer, E Mdnke (1901), H Maync E Mdnke 
(1902) , K Fischer Mdnkes kUnsflert aches Schafftn und dichtenscJu 
Schdpfungen (1903) 

MORILLON, a name commonly given by fowlers to the 
female or immature male of the Golden-Eye (<7 v ), the Clangula 
glaiicton erf modern ornithology, under the belief — which still very 
generally obtains among them, as it once did among naturalists 
— that they formed a distinct species of duck The mistake no 
doubt originated in, and is partly excused by, the facts that the 
birds called Morillons were often of opposite sexes, and differed 
greatly from the adult male Golden-Eye, whose full and beautiful 
plumage is not assumed until the second year The word is used 
m French in precisely the same form, but it is m that language 
applied to the Tufted Duck, Fultgula enstata, and is derived, 
according to Littr^, from more, signifying black (A N ) 


MORIN, JEAN (latinized Joannes Morinus) (1591-1659), 
French theologian, was born in 1591 at Blois, of l 4 otestant 
parents He learned Latin and Greek at Rochelle, and con- 
tinued his studies at Leiden, subsequently removing to Pans 
His conversion to the Roman Church is ascribed to Cardinal du 
Perron In 1618 he joined the congregation of the Oratory, and 
’ll due course took priest’s orders In 1625 he visited England 
in the train of Henrietta Maria, in 1640 he was at Rome, on the 
invitation of Cardinal Baibermi, and was rceeived with special 
favour by Pope Urban \ III He was, howexer, soon rce illec} 
to Pans by Richelieu, and the rest of his hfc was spent in inces- 
sant literary labour Ihc Hi<stoire de la ddwrance de Teglne 
chrelienne par l\mp Constaf tin, et de la grandeur et aouverainete- 
temporelle domue a Vidise romaine par les rois de France 
(1630) gave great offenec at Rome, and a LhdaraUon (1654), 

I elirected against faults in the administraticm of the Oratory, was 
strictly suppressed So, too, his great work on penance gave 
cejual off cnee to the Jesuits and to Port-Royal, and even after 
his death, in 1659, th( pedemical vehemence of his Fxereita- 
tiones btbltcae, and the exaggeration of his assertion “ ipud 
neoteneos Hoeretuos verba Scripturarum non esse Integra non 
superficicm, non folia, nedum sensum, medullam et rodicem 
rationis ” long led Protestants to treat his valuable contribu- 
tions to the historv of the Hebrew text is a mere utterance of 
Popish prejudice 

Moiin was a \oInmmous and proli' wiiter on ecclesiastical anti- 
quities His principal works in this field are Cummentanus hiatoncus 
dc disci pltna in admimstratione sacramenii poenitentiae XI J I pnmis 
secuUii in eccl occid tt hue usque in orient observata (U)5i) and 
Comm de sac, is ecdcsiae ordinationihus secundum antu^uos et ruenti 
ores latinos gruecos s\ros et hahylomos (i(>55) which expresses 
those mnical views on the subject of ordmation which rt commended 
Moiin to Urban VI 11 Ihe literary correspondence of Muiin 
appeared in i(>82 under the title ot AntiquUaUs ecdtsiue onentalis 
(cclilcd by R Simon) 

Morins chief fame howeeer rests on his biblical and cnlical 
work Bv his editto pnneeps of the Samaritan i-*entateuch and Tar 
Rum in the Pins Polyglott he gave the hist impulse in Europe to the 
study of this dialect which he actjuired without a teacher (fiauung 
a grammar for himself) by the study of MSS then newly bi ought 
to Purope Not unnaturilly he formed i \er\ exaggerated view of 
the vilue of the Samaiitan tradition of the text {hxercitationes in 
utrumque Samaritanorum Pentaieuchum, i() 3 t) A similar tone of 
exaggeiat<<l depreciation of the Ma*ssoretie Hebrew text, coloured 
l)y polemic il bias agimst Prottsianiism mars lus greatest woik 
the posthumous Extrcitahonts bibluae de hehraeict graeciuue textus 
smeentatt (i(><)0) m which following m the footsteps of Cappelliis 
but with incompar ibly greater leaniing he brings 11 refragable argu 
ments against the then current theory of the absolute integrity of the 
Hebrew text iiid the antiquity ot the vowel {xuiits 

MORION (the French form of a word occurring in Spanish as 
niorrion, Ital morione, usually connected with the Span morra, 
top or crown of the head), a light round-shaped headpiece or 
helmet {qv) Ihe chief eharactenstus are a brim, an upright 
comb running along the irown from back to front, and the 
absence of guards for the face, ears or neck Ihc brim was bent 
sharply upwards at the front and back, and the piece was 
generally worn tilted backward so as to cover the neck The 
morion and the cabasset, a pear-shaped headpiece with a flatter 
brim and no comb, were the typical infantry helmets of the 16th 
and early 17th centuries It was sometimes worn uniccom- 
panied by any body armour 

MORISCOS {t e little Moors), the name given to the Spanish 
Mahommedans who accepted baptism and their descendants 
Many, if not most, of them were in reality of the same race as 
the Christians, and were descended from converts to Islam 
Those Mahommedans who retained their religion under Christian 
rulers were known as Mudejars, a word of Arabic origin which 
has been interpreted as meaning those who remained or 
were left Until the 15th century they were numerous, and 
enjoyed free exercise of their religion, which was secured to them 
by capitulations and treaties Their number had been con- 
siderably diminished by the time of the conquest of Granada 
m 1492 By the terms of the capitulation of the city freedom of 
worship was secured to the Mahommedans But the policy 
of the Catholic sovereigns, who desired to establish unity of faith 
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among their subjects, and the influence of the Church, soon led 
to violations of the treaty The first Christian ar< hbishop 
of Granada, lalavera, made some progress in converting the 
people peacefully But at the end of 1499 Cardinal Jimenez 
insisted on adopting coercive measures A rebellion ensued, 
and the Mahommedans wtre suppresvsed Want of power, or 
other obstacles, delayed the final extinction of tolerated Mahom- 
medanism in all parts of Spam, but by it;25 it was eveiy- 
where suppressed The last remains of it were (rushed m 
Valencia, where the Mahommedans were furiously attacked 
by the Cliristian peasantr} during the great agrarian revolt 
known as the Germania, 1520-1 521 As they were dependent 
on the protection of the landlords, the Mahommedans were 
docile tenants, and thtir competition weighed heavily on the 
Christians Ihe same qiialilv of industry remained to the 
Moriscos, and excited the cn\y of th(ir Christian fellow 
countrymen The feelings with whidi they wtre reginled are 
admirablv shown by Cervantes (who shared them to the full) 
m his “ (on\ersition of the Two Dogs ’ In t<^ 68 the govern- 
ment of Philip II issued an edict, whidi ordered them to re- 
noun( e all their Moonsh ways of life and to give up the ir t hildren 
to be educated by Christian priests Jhe result wis a rebellion 
m Granada, whuh was put down with great dillicultv The 
Moriscos were expelled from Granada and s( altered over other 
prrts of Spam Many fled to Afnta, where the moit spirited 
among them took to piraev at Algiers and other ports They 
still maintained relations with their kinsfolk in Spam, and the 
whole coast suffered from their incursions I he Moriscos entered 
into relations with other enemies of Spam, and notably, with 
Franee Henry IV included a plan for supporting a Monsco 
rebellion in the great scheme for the elestriution of the Spanish 
monan hy, w hi( h he was about to put into exc< ution when he 
was murdered on the 14th of May 1610 These intrigues were 
known to the Spanish government and inspired it with terror 
The expulsion of the whole body of Mons( os was dee ided on in 
1608, and the edict was published on the 22nd of September 
1609 The expulsion was earned out with great cruelty The 
number driven out has been variously estimated at 120,000 
or at 3,000,000 In some known cases the expelled Moriscos 
suffered martyrdom in Africa as Christians A few were left in 
Spam as domestic slaves, and some contiived to return m secret 
Cases of erypto-Mahommcdanism continued to come before the 
Inquisition till the 18th eentur} 

See The Monscos of Spain their Conversion and Expulsion by 
H C Lc'i (T^ondon 1901) 

MORISON, JAMES AUGUSTUS COTTER (1832- 1888), British 
author, was bom in London on the 20th of April 1832 His 
father, who had made a large fortune as the inventor and pro- 
prietor of “ Moriscm’s Pills,” settled m Pans till his death in 1840, 
and Cotter Morison thus acquired not only an aequamtanre with 
the French language, but a profound sympathy with Fran(e and 
French institutions In later life he resided for some years in 
Pans, where his house was a meeting-place for eminent men of 
all shades of opinion He was educ ated at Highgate grammar 
school and I incoln College, Oxford Here he fell under the 
influence of Mark Pattison, to whom his impressionable nature 
perhaps owed a certain over-fastidiousncss that characterized 
his whole career He also made the acquaintance of the leading 
English Positivists, to whose opinions he lit came an ardent 
convert Yet he retained a strong sympathy with the Roman 
Catholic religion, and at one time spent several weeks in a 
Catholic monastery One other great influence appears m the 
admirable life of St Betnard^ which he published in 1863 — that 
of his friend Carlj le, to whom the work is dedu ated, and with 
whose style it is strongly coloured Meanwhile he had been a 
regular contributor, first to the Literary Gazette, tdited by his 
friend John MMi&y, and then to the Saturday Review at its most 
brilliant cpoch^^ In t868 he published a pamphlet entitled Irish 
Qnevances shortly stated In 1878 he publushed a voluitie on 
^bon m the ‘‘ Men of Letters ” senes, marked by sound judg- 
ment and wnde reading This he followed up in 1883 with his 
Macaulay m the same senes It exhibits, more clearly perhaps 


than any othtr of Morison’s works, both his merits and his 
delects Mac aulav^s bluff and strenuous character, his rhetorical 
style, his imphjlosophical conception of history, were entirely 
out of harmony with Morison ’b prepossessions Yet in his 
anxiety to do justu e to his subject he steeped himself in Macau- 
lay till his style often recalls that which he is censuring His 
i brief sketch, Mme de Mai nU non une etude (1885)^ and some 
I magazine articles, weie the only fruits of his labours in hrench 
history Towards the close of his life he meditated a work 
showing the application of Positivist prmciples to conduct^ 
Unfortunately, fading health compelled him to abandon the 
sec end or constructive jiart the first, a brilliant piece of writing 
which attempts to show the ethical inadequacy of revealed 
religion and is marked in pails hy muc h bitterness, w^as published 
m 1887 under the title of The Service of Man He died in London 
on the 26th of February 1S88 

MORITZ, KARL PHILIPP (17 ‘57-1 793), German autlmr, was 
born at Harncln on the Weser on the T5th of September 17157, of 
humble parentage After receiving a scanty schooling, he was 
apprenticed to a hat-maker, but was later enabled to study 
philosophy at Erfurt and Wittenberg ind in 1777 became teacher 
in a school at Dessxu While on a toui through Italy in 1786 
he became acquiinted with Goethe, who interested himself in 
him On his return, he was appointed professor of irchacology 
and aesthetics, at the academy of art in Berlin, and in this city 
he died on the 26th of [une 1793 Of Moritz’s writings on 
aesthetic, archaeological and phil<»sophical subjects, the little 
treatise Uber die bildende Nachahmuni^ des Schonen (1788, re- 
printed 1888) and Die Gotterlehre (1791 , lolh cd , 1835, a reprint 
in Rec lam’s JJinversallnbliothek, 1878) are impoi tant, interesting, 
too, arc the accounts of his travels, Rei^en eines Deuischen in 
England repr 1903, also trans into Tng)and Ret sen 

enie^ DcHt^rliert in IlaJien voh , 1793) As an aiithcjr he 

IS best known by his two novels, Anion Reiser , new 

ed by L Geiger, 1886) ind Andreas Hartknopf (1786), which 
are mainly autobiographical 

See K 1 Khschnig Ennyiei ungen aus den zehn Utzten T ebens^ 
‘jahren meine^ Freundes Anton Reiser (1794), Vainhagen von Ense 
DenhiitiidigkeUen vol iv (i8-j8),andM Da^'Oir, Kcir I Rhtlipp Montz 
ah Aesthetikcr (1889) 

MORLAIX, a town of western France, capital of an arron- 
dissement in the department of Fmist^re, 37 m E N E of Brest 
on the railway to Rennes Pop (1906), 13,873 Morlaix lies 
between 4 and 3 m from the English Chinnel m a narrow valley 
where two small streams unite to form the I lessen, tlie channel 
of which forms its port Below the town the river widens into 
an estuaiy, the mouth of which is commanded by an old fortress, 
the Chateau du 1 aureau, built in 1542 to protect the town against 
the English The railway from Pans to Brest crosses the valley 
on a striking two-storeyed viaduct some 200 ft above the quays 
Morlaix contains a c onsidcrable numto of wooden houses of 
the 15th, 1 6th and T7th centuries These have large covered 
courts, with huge open fireplaces and carved wooden staircases, 
supported on pillars, leading from the court to the upper storeys 

Morlaix has a sub-prefecture, tribunals of first instance and of 
commerce, a chamber of commerce, and colleges for boys and 
girls The industries include the manufacture of tobacco 
occupying about 900 hands, tanning, brewing and the manufac- 
ture of casks, wooden shoes and candles, there is an active trade 
m gram, butter, oil-sccds, vegetables, leather, wax, honey and m 
h(3rses and other livestock, which arc exported by sea Ihe 
port, consisting of an outer tidal hirbour and an inner basin, 
admits vessels drawing 17 ft at spring tides and t 2 ft at neap 
tides 

Judging by the numerous coins found on the spot, the site 
of Morlaix was probably occupied in the time of the Romans 
The counts of Leon held the lordship m the 12th century, but the 
dukes of Brittany disputed possession with them, and in 1187 
Henry II of England, guardian of Arthur of Brittany, made him- 
self master of the town after a siege of several weeks During 
the Hundred Years^ War Morlaix was held by the French and 
the English in turn, and pillaged by the latter m 1522 Mary 
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Queen of Scots, on her way to be married to the dauphin, made 
solemn entry into Morlaix in 1548 The town having joined 
the League, the castle was taken by storm in the name of 
Henry IV in 1594 

MORLAND, GEORGE (1763-1804), English painter of animals 
and rustic scenes, wa born m London on the 26th of June 1^63 
His grandfather, George H Morland, was a subject painter, 
three of whose popular pictures were engraved by Watson and 
Dawe in 1769 Ihe son, H R Morland, father of George, was 
also an artist and engraver, and picture restorer, at one time a 
rich man, but later in reduced cin umstances His pictures of 
laundry-maids especially were very popular in their time, and 
were reproduced in mezzotint They represented ladies of 
some importance who desired to be painted, according to the 
fashion of the day, engaged in domestic work MorlandS 
mother was a Frenc hwoman, who possessed a <?mall independent 
property of her own, she is belie\cd to have been the Maria 
Morland who exhibited twice at the Royal Academy in 1785 
and 1786, although some writers have stated that Maria Morland 
was not the mother, but one of the sisters of George Morland 

At a very early age Morland produced sketches of remarkable 
promise, exhibiting some at the Royal Academy in 1773, when 
he was but ten years old, and continuing to exhibit at the hree 
Society in 1775 and 1776, and at the Society of Artists in 1777, 
and then sending again to the Royal Academy in 1778, 1779 
1780 Hib very earliest work, however, was produced even 
before that tender age, as his father kept a drawing which the 
boy had executed when he was but four years old, representing 
a coach and horses and two footmen He was a student at the 
Royal Academy in early youth, but only for a very short time 
From the age of fourteen he was apprenticed to his father for 
seven years, and by means of his talent appears to have kept the 
family together He had opportunities at this time of seeing 
some of the greatest artists of the day, and works by old masters, 
but even then a strange repugnance for educated society showeci 
Itself, and no persuasion, for example, could ever allure him 
within reach of the Angerstein Gallery, where he would have been 
a welcome visitor Before his apprenticeship came to an end, 
Romney offered to take Morland into his studio for three years, 
with a salary of £300 a year, but the offer was rejected, and as 
soon as his freedom came, he left his dull, respectable home, with 
Its over-strict discipline, and began a career of reckless prodi- 
gality which has hardly a parallel in art biography In 1785 he 
was in France, whither his fame had preceded him, and where he 
had no lack of commisbions, and in the following year he married 
Anne, the sister of William Ward, the engraver, and settled down 
m High Street, Marylebone 

Mrs Morland was a beautiful and virtuous woman, and through- 
out the whole of her husband’s profligate career was deeply 
attached to him It was at this time that he painted the six 
pic tures known as the Laetitia series, engraved by J R Smith, 
and, just preceding his marriage, four other didactic works, 
**lhe Idle and the Industrious Mechanic’’ and “The Idle 
Laundress and the Industrious Cottager,’" engraved by Blake, 
had been procluc eel by him Shortly after his marriage Morlanci 
resided at Pleasant Passage, Hampstead Road, and at that 
time his reputation was rapidly increasing, while as he was the 
sole vendor of his own productions, his expenditure, although 
very extravagant, was not beyc^nd his income Soon, however, 
he moved to Warren Place, and there, although he was making 
a thousand a year by his pu tures, he lived at such an expensive 
rate that he began the series of financial difficulties which finally 
ruined him His wild frohes about town, and the prodigal line 
of conduct upon which he had entered, resulted m a heaw 
accumulation of debt, but in 1789 he set himself to clear off his 
encumbrances, and did so in fifteen months He then removed 
to Leicester Square, later to Tavistock Row, then to St Martin’s 
Lane, and finally to Paddmgton, and wa^ at that time at the very 
height of his reputation* 

After moving to a larger bouse m Winchester Row, his financial 
position became so embarrassed that he had to fiv from his 
credikirs into Leicestershire, where he indulged to the full his 
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delight in animal life After a year, however, he returned to 
London and settled in Charlotte Street, when his. difficulties 
increased, and time after time he had to obtain letters of licence, 
in order to avoid being arrested by his creditors At last, 
however, he had to cross the water, and change his place of abode 
from time to time, keeping it as secret as possible, and we hear 
of him at Lambeth, at East Sheen, in the Minories, Kentish 
Town, Soho, Newington, Kennington Green and Hackney, while 
! he had numerous adventures in eluding the attention of those 
who desired to capture him 

In 1799 he escaped to the Isle of Wight, and settled down for"* 
some time at Yarmouth, but returned to Ixindon at the end of 
the year, was arrested and sent to king’s bench prison, where he 
lived within the rules, occupying a small furnished house m St 
George’s Fields, but keeping his exact residence a secret In 1802 
he was liberated, but in 1803 had to place himself in the custody 
of the Marshalsea, in order to avoid his creditors Afterwards 
he visited Brighton and other places, and by his riotous living 
brought himself to such a state of health that fits of an apoplectic 
nature became frequent, and he was for a time paralysed On 
the 19th of 0( tober 1804 he was arrested by a publican and 
conveyed to a sjX)nging-house, where, in attempting to make a 
drawing which could be sold in discharge of the debt, he was 
seized with a fit which proved the beginning of brain fever He 
died on the 2gth of the same month His wife survived him only 
three da^ s, the news of his death bnnging on conv ulsive fits from 
which she died on the 2nd of November Their remains were 
interred together in the burymg-place of St James s ( hapel 

The finest of his pictures were executed between 1790 and 1794, 
and among^t them his pK ture of the inside of a stable, in the 
National (j ilh ry, may be reckoned as a masterpiece His works 
deal with scenes in rustic and homely life, depicted with purity 
and simplicity, and show much direct and instinctive feeling for 
nature His colouring is mellow, rich in tone, and vibrant m 
quality, but, with all their charm, his works reveal often signs 
of the haste with which they were painted and the carelessness 
with which they were drawn He had a supreme power of 
observation and great executive skill, and he was able to select 
the vital constituents of a scene and depict even the least inter- 
esting of subjects with artistic grace and brilliant representation 
His pictures are never crowded, the figures in them remarkably 
well-composed, often so cleverly grouped as to conceal any 
inaccuracies of drawing, and to produce the effect of a very 
successful composition As a painter of English sc c nes he takes 
the very highest position, and his work is marked by a spirit 
and a dash, always combined with broad, harmonious colouring 
Many of his best works have been well rendered m mezzotint by 
J R Smith, W Ward, P Dawt, G Keating, S W Reynolds 
and other engravers He exhibited regularly at the Royal 
Academy from 1784 down to 1804, but few of his academy 
pictures can be id< ntificd owing to the inadequate description of 
them afforded by their titles 

hour biotrraphics of him appeared shortlv ^ftcr his death, written 
by W Collins (1^05) F W BUgdon (iHuo) J Hassell (1806) 
and George Dawe (1807) Later biographies are those by Ralph 
Richardson (1895), J L Nettlcship (1898) and G C Williamson 
(1904 and 1907) (G C W ) 

MORLAKWELZ, a town of Belgium in the provmce of HamauG 
15 m E ofMons It lies in the centre of the coal-mines district 
and has extensive foundries and ironworks. Pop (19CX4L 8200 

MORLEY, BARONS AND EARLS OP. In 1299 William de 
Morley of Morlcy in Norfolk was summoned to parliament as a 
baron, and his son Robert (d 1360) was a celebrated warrior, 
being largely responsible for the Enghsh victory at Sluys ancl 
fighting at Cre9y His descendant Robert, the 6th baron (d 
1443), had no sons, but he left a daughter Allan ore, who married 
William Lovel (d 1476), and Level was summoned to parliament 
as Lord Morley, ranking as the 7th holder of tlie title He left a 
son Henry, who was killed in 1489, and Henry’s heir was his 
sister Alice, the wife of Sir Willum Parker (d 1510), hereditary 
marshal of Ireland Their son Henrv Parker (x476-r556) 
became the loth baron, as he was summoned to the Ilouhe o£ 
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Lords ai> Lord Morley m 1523 He was a man of literary attain- 
ment:> and translated some of the writings of Plutarch, Boccaccio, 
Petrarch, Seneca, Cicero and others into English Most of these 
are only found m manuscript, but his Iryumphes of hraunces 
Petrarcke was published a second time m 1887 His eldest son 
Henry fd 1553) died during his father’s lifetime, leaving a son 
Henry (d 1577) who became nth Baron Morley on his grand- 
father’s death His son Edward (d i6i8), one of the judges of 
Mary Queen of Scots, succeeded to the barony, and Edward’s 
son and succesbor was William Parker, 4th Lord Monteagle {q v ) 
Ihe barony of Morley remained united with that of Monteagle 
until the death of William s grandson Thomas about 1686, when 
It fell into abeyance 

John Parker, ist earl of Morley (1772-1840) only son of John 
Parker (1735-1788), who was created Baron Bonngdon m 1784, 
but was no relation of the previous barons Morley, was a promi- 
nent supporter of Pitt and of Canning In 1815 he was created 
earl of Morley He was a public benefactor to Plymouth and its 
neighbourhood He was su( ceeded by his son Edmund Henry 
Parker (1810-1864), whose son, Albert Edmund, the 3rd earl 
(1843-1905), was chairman of committees in the House of 
Lords from 1889 to 1905, after having been under-secretary for 
war and first commissioner of works In 1905 his son, Edmund 
Robert (b 1877), became 4th carl 

MORLEY, GEORGE (1597-1684), English bishop, was born 
m London and educated at Westminster and Oxford In 1640 
he was presented to the sinecure living of Hartficld, Sussex, and 
in the following year he was made canon of Christ Church and 
exchanged to the rectory of Mildenhall, Wiltshire He preae hed 
before the Commons in 1642, but his sermon gave offenc e, and 
when in 1647 he took a prominent pait in resisting the parlia- 
mentary visitation of Oxford University he was deprived of his 
canonry and living Leaving England he joined the court of 
Charles II , and became one of the leading clerg)^ at the Hagiu 
Shortly before the Restoration he came to England on a highly 
successful mission to gam for Charles the support of the Presby- 
terians In 1660 he regained his < anonry, and soon became dean 
of Christ Church In the same year he was consecrated bishop 
of Worcester At the Savoy conference of 1661 he was chief 
representative of the bishops He was translated to the see of 
Winchester in 1662 His works are few and chiefly polemical, 
e g The Bishop of Worcester* s Letter to a Friend for Vindication of 
Himself from the Calumnies of Mr Richard Baxter (London, 
1662) 

MORLEY, HENRY (1822-1894), British man of letters, was 
bom m London on the 15th of September 1822 After unhappy 
experiences at English schools, he was sent to the Moravian 
school at Neuwied, whose system strongly influenced his sub- 
sequent theories of education It was intended that he should 
follow his father’s profession of medicine, and in 1844 bought 
a share in a practice at Madeley, Shropshire Plunged into debt 
by his paitner’s dishonesty, he set up a small school for young 
cluldren at Liscard, near Liverpool His principle was to 
abolish all punishment, to make his pupils regard their work as 
interesting instead of repellent, and to form their character by 
appealing exclusively to higher motives This scheme, earned 
out with much ingenuity, proved a complete success Mean- 
while he had devoted his spare time to wntmg His contri- 
butions to magazines attracted the notice of Charles Dickens, on 
whose invitation in 1851 he settled in London as a regular 
contributor to Household Words He was also on the staff of the 
Examiner, which he edited from 1861 to 1867 Meanwhile he 
had devoted much research to a life of Palissy the Potter (1852), 
which was at the same time a picture of life in medieval France 
Encouraged by its favourable reception, he followed it up with 

S Jerome Cardan (1854) and Cornelius Agrtppa (1856^, and 
mtly of Clement Marot (1870) His dramatic cnticisms 
nnted in 1866 under the title of The Journal of a London 
', i 8 $i-i 866 In 1857 he was appointed evening lecturer 
m English literature at King’s College, and in 1865 became, in 
succession to David Masson, professor of English literature at 
Umversity College, London His First Sketch of English Literal 


MORLEY, JOHN 

ture (1873), a comprehensive and useful manual, reached its 
34th thousand aunng the author’s lifetime He published m 
1864 the first volume of a monumental history of English litera- 
ture entitled English Writers, which he eventually carried in 
eleven volumes down to the death of Shakespeare He was 
indefatigable as a popularizer of good literature After editing 
a standard text of Addison’s Spectator, ht brought out a vast 
number of classics at low prices in Morley’s Universal Library, 
Cassell’s National Library, and the Carisbrooke Library His 
ready speech, retentive memory, earnest purpose, and bright 
style made him perhaps the most populai lecturer of his day 
His teaching work at University College was marked by equally 
extraordinary success In 1882 he accepted a post that made 
great calls on his time and energy — the principalship of Univer- 
sity Hall Ihis institution was partly a place of residence foi 
students of University College, and partly the home of Man- 
chester New College During this time he rendered further 
services to the cause of education in London not only by his work 
on the council of University College, but by his advocacy of a 
teaching university for London In 1889 he resigned the pnn- 
( ipalship of University Hall and his professorship at University 
College, and retired to Carisbiooke, Isle of Wight, intending to 
devote his leisure to the completion of the great task of his life, 
English Writers But with his work only half achieved he diecl 
on the T4th of May 1894 

MORLEY OF BLACKBURN, JOHN MORLEY, Viscount 
(1838- ), English statesman and author, was born at Black- 

burn on the 24th of December 1838, being the son of Jonathan 
Morley, surgeon He matriculated at Lincoln College, Oxford, 
in 1856, and after taking his degree m 1859 came up to I ondon 
with the determination of seeking distinction by literature He 
almost immediately became editor of the moribund Literary 
Gazette, which not all his ability could preserve from extinction 
Gradually, however, he became known as a philosopher and a 
Radical, and as one of the ablest and most incisive contributors 
to the literary and political pi ess of the day His sympathies as 
a thinker seem to have been at this time chiefly with Positivism, 
though he never embraced Comte’s doctrine in its hierarchical 
aspects, but he acquired a reputation as an agnostic, which 
became confirmed in the popular mind whui he somewhat 
aggressively spelt God in one of his essays with a small “ g ” 
In t868 he was editor for a short time of the daily Morning Star, 
which came to an end in 1870 In 1867 he succeeded G H 
I ewes in the editorship of the Fortnightly Review, which he con- 
ducted with brilliant success until 1883, when he was elected to 
parliament, he then assumed in exchange, but not for long, the 
lighter duties of the editorship of Macmillan* s Magazine He 
h id been connec ted with Messrs Macmillan since the commence- 
ment under his editorship, m 1878, of the “ English Men of 
Letters ” senes, a collection of biographies of various merit, 
in which nothing is better than the editor’s own contribution in 
his Life of Edmund Burke, itself an extension of his article in the 
9th edition of this encyclopaedia (1876) Since 1880 he had also 
been editor of the Pall Mall Gazette, which had been turned into a 
Liberal paper (see Newspapers) 

In 1883 Mr Morley, who had twice unsuccessfully attempted to 
enter parliament, was Teturned for Newcastle-upon-Tyne at a 
by-election The prestige thus acquired led to his presiding 
over a great Liberal congress at Leeds in the same year, and, 
although the platform never seemed his natural element, the 
literary finish of his style and the transparent honesty of his 
reasoning rapidly gained him a prominent position in the House 
of Commons When, m February 1886, Mr Gladstone returned 
to office as a Home Ruler, Mr Morley, who had never before held 
any public appointment, filled one of the most important posts 
in the cabinet as secretary for Ireland He had always expressed 
his sympathy withJthe Irish Nationalist movement He had no 
opinions to recant, no pledges to explain away He is credited 
with an especial influence over Mr Gladstone in the matter of 
Home Rule, and in particular with ha vmg kept him steady m 
the Bill of 1886 to his original purpose of entirely separating the 
Irish from the British legislature, a provision which pressure 
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from their own pctity afterwatds compelled both of them to 
abandon After the Severe defeat of the Gladstoman party at 
the general election of 1886, Mr Morley led a life divided between 
politics and letters until Mr Gladstone’s return to power m 1892, 
when he resumed Ins former Office He had been re-elected for 
Newcastle in circumstances entirely honourable to himself, a 
determined attempt having been made to exclude him in con^ 
sequence of his resistance to an Eight Hours Labour Bill, of 
which he disapproved as an undue interference m prinaple with 
the rights of adult labour His constituents showed their 
appreaatiou of his integrity by returning him with a majonty of 
1739, but the resistance to his views on the labour question went 
on in his constituency, and was assisted by Joseph Cowen’s 
persistent campaign in the pnne ipal Newcastle newspaper against 
the general lines of Mr Morley’s somewhat doctrinaire and anti- 
imperialistic views on politics Ihe result was that at the 
election of 1895 found another in 

Scotland, for the Montrose Burghs He had during the interval 
taken a leading part In parliament, but his tenure of the chief 
secretaryship of Ireland was hardly a success The Irish gentry, 
of course, made things as difficult fbr him as possible, and the 
path of an avowed Home Ruler installed in office at Dublin 
Castle was beset with pitfalls In the intestine disputes which 
agitated the Lil'ieral party during Lord Rosebery’s adminis- 
tration, and afterwards, Mr Morley sided with Sir William 
Harcourt, and was the recipient and practually co-signatory 
of his letter resigning the Liberal leadership in December 1898 
Mr Motley’s ai tivitiCs were now again turned to literature, the 
political views most charai tcristic of him, on the Boer War in 
particular, being practually swamped by the overwhelming 
predominance of Unionism and Imperialism His oc(asioTial 
speeches, however, denouncing the Government poluy towards 
the Boers and towards the war, though not representing the 
popular side, always elicited a respec tful hearing, if only for the 
eloquence of their langu ige and Uie undoubted sincerity of the 
speaker As a man of letters his work was prac tically concluded 
at this period, and may briefly be characterized His position 
as a leading English writer had early been determined by his 
monographs on Vdtatre (1872), Rousseau (187^), Diderot and the 
Encyclopaedists (1878), Burhe (1879) and W alpole (1889) Burke 
as the ( hampion of sound policy in Ameru a and (as Mr Morley 
deems) of justice m India, Walpole as the pacific minister under- 
standing the true interests of his country, fired his imagination 
His Life of OlWer Cromwell (1900) revises Gardiner as Gardiner 
revised Carlyle The Life of Cobden (1881) is an able defence of 
that statesman’s views rather than a critical biography or a real 
picture of the penod Mr Morley ’s contributions to political 
journalism and to literary, ethical and philosophical criticism 
were numerous and valuable 1 hey show great individuality ot 
character, and recall the personality of John Stuart Mill, with 
whose mode of thought he had many affinities As m letters, so 
m politics A philosophical Radical of a somewhat mid-igth- 
century type, and highly suspicious of the later opportunistic 
reaction (in all its forms) against Cobdemte principles, he yet 
retained the respec t of the majonty whom it was his usual fate 
to find against him m English politics by the indomitable 
consistency of his principles and by sheer force of character 
and honesty of conviction and utterance 
After the death of Mr Gladstone Mr Morley was principally 
engaged upon his biography, until it wis published m 1903 
Representing as it does so competent a writer’s Sifting of a mass 
of material, the Life of Gladstone was a masterly account of the 
career of the great Liberal statesman, traces of Liberal bias were 
inevitable but are rarely manifest, and m spite of the a priori 
unlikelihood of a full appreciation of Mr Gladstone’s powerful 
religious interests from such a quarter^ the whole treatment is 
characterized by sympathy and judgment Among the coro- 
nation honours of 1902, Mr Morley was nominated an briginal 
member of the new Order of Merit, and m July 1902 he was 
presented by Mr Carnegie with the late Lord Alton’s valuable 
library, which, on the 20th of October he m turn gave to the 
university of Cambridge 
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When Sir Henxy Campbell-Bannerman formed his cabmet 
at the end of 1905 he was maxte secretary of state for India. In 
this position he was conspicucms in May 1907 and afterwards for 
his firmness m sanctioning extreme measures for dealing with 
the outbreak in India of alarming symptoihs of sedition, 'flwugh 
he wus bitterly attac ked by some of thd ihore extreme raemberls 
of the Radical party, on the ground of belying his democratic 
principles in dealing with India, his adtiOn Was gem rally recog- 
nized as combining statesmanship with patience; and, though 
uncompromising in his attitude towards revolutionary propa- 
ganda, he showed his popular sympathies bv appointing tWb 
distinguished native Indians to the council, and steps for 

a decentralization of the administrative government When Sir 
Henry Canipbell-Bannerman resigned m 1908 and Mr Asquith 
became prime minister, Mr Morley retained his post m the new 
cabinet, but it was thought advisable to rebeve him of the burden 
imposed by a seat in the House of Commons^ and he was Iran^ 
ferred to the upper house, being treated a peer with tne title 
of Viscount Morlev of Blackburn His subsequent career at 
the India office will always lie associated with his extensive 
remoclelbng (1908-1909) of the system of government in India so 
as to introduce more fully the representative element (see India) 
Whatever might be the outcome of this crucial reform, the pre- 
paration and exedition of Lord Morley s scheme were carried 
through b> him >\ith a statesmanlike and plulosophic detach- 
ment, and in a spirit of balanced reason, which earned for him 
the increased respect of all parties in the state (H in) 

MORLEY, SAMUEL (1809-1886), English manufacturer and 
politician, was bom at Homerton, not then a part of London, on 
the 15th of October 1809, the youngest son of a Nottingham 
hosier His father, John, and his uncle, Richard, were the 
founders of the already prosperous Nottingham firm of I & R 
Morlev, dc<ilers m hosiery made m the cottages of the local 
knitters, and as early as 1797 thev had opened a Ixindon ware- 
house, in the countmg-roum of which Samuel Morley Ijegan his 
career at sixtc tn On his fatlier s retirement m 1840 he be< ame 
practical head of the I ondon (oncern, and when his brothers 
retired in 1855 owner Jn i860 he was sole owner also of the 
Nottingham business Under excellent management the business 
grew rapidly mto the largest of the kind m the world, with huge 
mills at Nottingham and in Leicestershire and Derbyshire 
employing thousands of hands Jn 186 <5 Morley was elecjted 
M P for Nottmgliam, and from i868-*i88‘5 he sat for one 
of the Bristol divisions He was a strong liberal and a 
whole-hearted supporter of Gladstone, who in 1885 oflered him a 
peerage He was one of the print ipal proprietors of the I ondon 
Daily New^, the chief I ibcral organ of the period, and it was 
owing to him that its price was reduced from 3d to id and its 
losses turned to grc^it gains Morley was a deeply religious 
man Like his father before him, he was a DisSenter, and for 
many years he strongly opposed every scheme of state inter- 
ference with education He was keenly interested in the temper- 
ance movement, and during the closing years of his life his 
public energies were chiefly confined to its promotion His 
philanthropy was active, his charity widespread and muaificcfit, 
and he was a model employer He died on the sth of September 
1886 His son, Arnold Morley (b 1849), was Liberal M P for 
Nottingham from 1880-1885, and for East Nottingham from 
1885- *95 From 1886-1892 he was chief Liberal whip, and from 
1892-1895 postmaster-general 

See Edwin Hodder Life of Samuel Morley Jbredenq M 

Thomas I S‘ R Morley a Record of a Hundred \ ears (1900)^ 

MORLEY, THOMAS (i557''t6o 3), English musical composer, 
was bom m 1 557, as may be gathered from the daXe of his mofet, 
‘‘Domine non est,” composed “ aetatis suae iq opno dqromi 
1576,” and preserved in Sadler’s Part-Books (Bodleian Library) 
He was a pupil of Wilhara Byrd, but nothmg is known tw to his 
origin and very little as to incidents of his career. In the 
account of the entertammwts given at Elvetham by t)he earl qi 
Hertford m 1591 in lionour of Queen Elizabeth, it is stated that 
there was “ a notable consort of six Musitions,” whpse music 
pleased the queen that m grace and favour thereof, gaye 
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a n^wc name unto one of their Pavans^ made long smce by 
Master Thomas Morley, then Organist of Paulas Church ” This 
statement, however, lacks corroboration, and if Morlcy ever held 
the post he must have done so for a very short time On 
the 5th of July 1588 he was admitted Mus Bac at Oxford 
Four years later (July 24, 1592) he entered the Chapel 
Royal, where he successively filled the offices of epistler and 
gospeller From the dedication to his first book of canzonets it 
seems that in 1595 Morley was mamed His wife^s Christian 
name was Margaret, and before her marriage she apparently held 
some piost in the household of Lady Periam, wife of the lord 
chief baron of the exchequer On the nth of September 1^98 
Morley received a licence for twenty-one )ears to print ruled 
music-paper and son^-books in English, Latm, French or Italian 
His rights under this grant were assigned by him to various 
publisher's In Burgon's life of Gresham it is stated (11 465) 
that the registers of St Helen’s, Bishopsgate, show that Morley 
lived m that parisji This is inacairate, and there is no proof 
that the family of the same name rcsidmg m St Helen s between 
I *594 and 1600 was related to the composer In the preface to 
his Platne and Easte Introduction to PracHcall Musicke (1597), 
Morley gives as one of his reasons for undertaking that work that 
he led a solitary life, being compelled to keepe at home,” pre- 
sumably owing to ill health On the 7th of Octobc r 1602 his pla( e 
m the Chapel Royal was filled up, and on the 25th of October 
1603 administration of his goods was granted to his widow 
This document {Act Book^ fol 171) describes him as “ late 
parishioner of St Botolph’s near Billingsgate,” but the registers 
of that parish contain no entries relating to him Morley was 
incontestably one of the greatest of the secular Elizabethan 
composers His madrigals, canzonets and ballets are as remark- 
able for their beauty as they are for their admirable workmanship, 
and his Introduction to PracHcall Mu^icke^ in spite of its frequent 
obscurity, is an mvaluable source of information as to the state 
of musical science in England at the end of the i6th century 
His works are (i) Canzonets to Three Voices (1593, 2nd cd , 
1606, 3rd edi, 1631, Gcr trans Cassel, 1612, and Rostoik, 
1624), (2) Madrigals to Four Voices (1594, 2nd ed , 1600), (3) 
hirst Booh of Ballets to Five Voices (1595, an Ital cd appeared 
m London m the same year, 2nd ed , 1600, Ger ed , Nuremberg, 
rOoqL (4) First Book of Canzonets to Two Voices (1595, 2nd ed , 
1619); (5) Canzonets or Short Little Son%s to Four Voices, selected 
out of Italian Authors (1597), (6) Canzonets to Five and Six 
Voices (T597), (7) A Platne and Easte Introduction to PracHcall 
Musicke {i , 2nd ed , 1608, 3rd ed , 1771), (7) Madric'ats to 
Five Voices, selected out of Italian iuthars (1598), (8) The 
First Book of Consort Lessons, made by divers authors, dec 
(1599, 2nd ed , 1611), (q) The First Book of Airs to Sins; aid 
Play to the Lute with the Base Viol (1600), (to) The Triumphs of 
Ortana to Five and Six Voices, composed by divers set^eral 
authors (1601) Besides the above, services, anthems, motels 
and virginal pieces by Morley are to be found in various collcc 
tions, both printed and manuscupt (W B s ♦) 

MORLEY, a muninpal borough in the Morley parliamentary 
division of the West Riding of Yorkshire, England, 4 m S S W 
of Leeds, on the Great Northern and London & North-Western 
railways Pop (1901), 23,636 The town hall was opened in 
1895, and a park, for which the ground was presented by 
Lord Dartmouth, in 1890 The chief industries are (otnected 
with woollen doth, machinery for the treatment of wool, 
coal and stone The borough, incorporated in 1885, is under 
a mayot, 7 aldermen and 21 councillors Area, 3383 acres 
In the neighbourhood are ruins of a mansion, How ley 
Hall, dating from 1590, which, garnsoned for the parliament, 
sustained a heavy siege from the royalists during the Ci\il 
War ‘ 

^tORMAOR, of MorMafR (from two Gaelic words tnor, great, 
mU^aor, a steward or bailiff), a title used to designate the rulers 
^^n|even provinces into whith Celtic Scotland, t e the part of 
|Ks|mtry north of the Forth and the Clyde, was divided 
mormaorships, or original ** earldoms ” of Scotland, 
as'^hey yirtte afterwaMS called, V^ere Angus, Athole with 


Gowry, Caithness with Sutherland, Fife, Mar with Buchan, 
Moray with Ross, and Stratheme withMenteith 
MORMON&k the common name given to the Church of Jesus 
Christ of Latter-Day Saints, a rehgious sect founded by Joseph 
Smith, jun , at Manchester, New York, m 1830, and since 1848 
largely concentrated about Salt Lake City, Utah Smith was 
born on the 23rd of December 1805 at Sharon, Windsor county, 
Vermont, from which place m 1815 or 1816 his parents who like 
his grandparents were superstitious, neurotic, seers of visions, and 
believers in miraculous cures and in heavenly voices and direct 
revelation, removed to New York, where they settled on a small 
farm near Palmyra, Wayne county (then Ontario) In 1819 
they removed to Manchester, m what is still Ontario county, 
about 6 m from Palmyra In Manchester Joseph, a good- 
natuied, lazy boy, suffering from a bad heredity physually and 
psychically, began to have visions which seem to have accom- 
panied epilcptoid seizures (his mother’s father had falling fits), 
from which he recovered apparently before he became of age 
The boy’s father was a digger for hidden treasure and used a 
divming rod to find proper places to dig wells, and about this 
time the son became a crystal gazer and by the use of a peep- 
stone ” discovered the whereabouts of pretended hidden treasure 
He said (m 1838) that on the night of the 21st of September 1823 
the angel Moroni appeared to him three times, and told him that 
the Bible of the western continent, the supplement to the New 
Testament, was buried on a hill called Cumorah, now commonly 
known as Mormon Hill It seems almost certain that he told 
other and earlier stories of how he came to find the gold plates, 
and It IS possible that before this time there was a story current 
in Canada of the rccoveiy of a “ Gold Bible ” It was not until 
the 22nd of September 1827 that (as he said) he dug up, on the 
hill near Mam hester, a stone box, m which was a volume, 6 in 
thi( k, made of thin gold plates 8 m by 7 m , and fastened 
together by three gold rings The plates were ( overed with small 
writing m characters which, it was said. Professor Charles 
Anthon ^ declared were in the “ reformed Fgyptian tongue ” , with 
the golden book Smith claimed that he found a breastplate of gold 
and a pair of supernatural spectacles, i onsisting of two crystals 
set m e silver bow, and called “ Unm and Thummim ”, by aid 
of these the mystic charaders could be read Being himself 
unable to read or write fluently. Smith employed as amanuenses 
first Martin Harris (1793-1875), then his own wife, h^mma, after 
the middle of April 1829, Oliver Co\\dery, a blacksmith and school 
teieher, and David Whitmer (1805-1888), to them, from behind 
a ( urtain, he dictated a translation, for the printing and publish- 
ing of which Martin Hams paici, in spite of the continued 
opposition of his wife to the scheme An edition of 5000 ( opies 
of The Book of Mormon ^ was printed early m 1830 m the printing 
office of the Wayne Sentinel at Palmyra It was accompanied 
by “ The Testimony of the Three Witnesses,” a sworn statement 
of Oliver Cowdery, David Whitmer and Martin Hams that an 
angel of God had shown them the plates of which the book was a 
translation, and by The Testimony of the Eight Witnc>sses,” 
four of them Whilmers and three of them Smiths (Joseph’s 
father and his brothers Hyrum and Samuel) Soon afterwards, 
according to Smith, the plates disappeared, being taken away by 
the angel Moroni 

The Book of Mormon, m which Joseph Smith was declared to 
be (rod’s prophet,” with all power and entitled to all obedience, 

^ Martin Hams took a copy in Smith’s hand of certain ‘ carac- 
tors " Go Smith spelled it) to Dr Anthon who at first thought it 

a hoax upon the learned ” but after heanng the story of the 
diamond spectacles and that Harris had been asked to pay for the 
publication of the book, said that it was a fraud on Harris He 
recognized the miscellaneous and haphazard nature of the “ carac- 
tors ’ of which facsimiles are given by Riley, p 81, and Linn, p 40 
Riley thinks that the ” caractors ” were automatic writing and that 

unconscious cerebration played a large part in the evolving of the 
gold plate scheme ’*• 

* More than a dozen yeafs afterwards Smith when asked if 

Mormon ” was not connected with the Greek word for ‘ hobgoblin ’* 

( " Mormo ” is thus used lU X.7th-ccntury English), explained that it 
meant ** more good *’ from the ” Egyptian moH," with the addition 
of more or the contraction mor ” 1 
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professes to give the history of America from its first settlement 
by a colony of Jaredites from among the crowd dispersed by 
the confusion of tongues at the Tower of Babel down to the 
year sad These settlers in course of time destroyed one an- 
other In 600 B c I ehi, his wife, and four sons, with ten friends, 
all from Jerusalem, landed on the coast of Chile Upon the 
death of Lehi, the divine appointment to the leadership of Nephi, 
the youngest son, roused the resentment of hiS elder brothers, 
who were in consequence condemned to have dark skins and to be 
an idle, mischievous race, the Lamanites or North-American 
Indians Between the Nephites and the bad Hebrews a fierce 
war was maintained for centuries, until finally, in spite of divine 
intervention in the person of the risen Christ, who here founded 
a Church with the same organization as was enjoyed on the 
Eastern Continent,’’ the Nephites fell away from the true faith, 
and in 384 a d were nearly annihilated in a battle at the hill of 
Cumorah, m Ontario county, New York Among the handful 
that escaped were Mormon and his son Moroni, the former of 
whom collected the sixteen books of records, kept by successive 
kings and priests, into one volume which on his death was supple- 
mented by his son with some personal reminiscences and by him 
buried in the hill of Cumorah, where he was divinely assured that 
the book would one day be discovered by God’s chosen prophet 
This is Smith’s account of the book it was a contention of the 
early anti-Mormons, now however discredited, that Fhe Book of 
Mormon as published by Smith was rewritten with few changes 
from an unpublished romance, The Manuscript Pounds written 
before 1812 by Solomon Spanieling ^ (1761-1816), a minister ind 
iron-founder who had be(ome greatly interested in the pre- 
historic mounds of Ohio and wrote a romance to explain their 
origin and the Hebrew origin of the North-American Indians 
The style of the book is poor, the speeches of primitive Indian 
( hicfs are filled with the phraseology of the 19th-century camp- 
meeting, there are long extracts from the Westminster Con- 
fession, and a speech of Nephi contains a statement of doctrine 
which corresponds With heretical views held m Smith’s own time 
m the presbytery of (lentva, in which his home lay 
The time was singularly favourable to the founding of i new 
sect religious unrest and receptiveness were prevalent, and 
western New York was the scene of the foundation of variou'- 
new communities between 1789, when Jemima Wilkinson 
founded Jerusalem” in Yates county, New York, and 1848, 
when the Fox sisters gave their first spiritualistic manifestations 
about ten miles from Joseph Smith’s home His book and his 
claim to divine authority, upheld by frequent revelations, soon 
drew many followers to Smith A Chun h was formally organ- 
ized on the 6th of April 1830 at Payette, Seneca countv. New 
York, and in June a conference of about thirty members met 
at Fayette Smith and Cowdery had previously (May 1829) 
baptized each other, in alleged accordance with the instruc- 
tion of John the Baptist, who had ordained them, conferring 
“ the priesthood of Aaion ’, while Peter, James and [ohn 
afterwards made them priests of ^‘’the order of Melch'sedec ” 

1 It was supposed that Sidney Kiicdon had been a compositor in a 
Pittsburg printing office that he had stolen bpaulchng's manusciipt 
from this office or had made a surreptitious copy of it, and that 
he entered into a plot with Smith to use this material for a new Bible 
In suppoit of this are vague stones of a mysterious visitor to Smith 
at the time he was making translation , and the argument that 
Smith did not and Rigdon chd, know enough to get the book in 
shape But there is no actual proof that Uigdon lived in Bittsbui 
or was employed m a pnntci 's shop there as early as w hen Sp luldin^^'b 
' copy " must have been left witii the pnntcr, dnd there is no evi 
dence that Rigdon knew anything of Mormonisin until after the pub 
hcation of The Book of Mormon The discovery by Profesj^>r J H 
Pairchilcb in 1884 m Honolulu of a manusciipt lomance by Spa\ilding 
(now in the library of Obcrlin College, Ohio) which did not agree at 
all m style or matter with The Booh of Mormon does not entirely 
settle the matter as this romance is so different in character from the 
stoiy read by Spaulding to some of his friends in 1811-1812, that if 
it was really Spaulding^s, it must have been a later work than The 
Manuscript Found Even, however, if it be true that Smith used 
Spauldings story, his own additions to it must have been large,, for 
parts of tne Book seem autobiographic, and one incident seems to be 
based on the anti-Masonic excitement prevalent m New York State 
after the disyipearance of William Morgan in 1826 — ten years after 
thw death of Solomon Spaulding 


In October 1830 Smith sent out Parley Parker Pratt (1807- 
^^ 57 )> Oliver Cowdery, Ziba Peterson, and Peter Whitmer, jun , 
as missionanes One of their first converts, m Mentor, Lake 
county, Ohio, was Sidney Rigdon (1793-1876), whom Pratt had 
formerly known, who had preai hed as a Baptist in 1819-1828 — a 
part of this time m Pittsburg — and had then joined Alexander 
Campbell and Walter Scott in establishing the Disciples of 
Christ, and who was pastor of a chunh in Mentor Rigdon was 
baptized, became a Mormon leader and after a ‘‘ revelation ” of 
December 1830, made a new translation of the Bible, m which 
prophecies of the coming of Joseph Smith and the nature of The 
Book of Mormon are inserted m the soth chapter of Genesis and 
the 29th chapter of Isaiah respectively Ihis translation was 
not published until 1866 and is not m use in the Mormon churches 
In January 1831 Smith, who had been “ persecuted ” in his New 
York home, where several lawsuits, all unsuccessful, had been 
brought against him, accompanied Rigdon to Ohio, where at 
Kirtland (a few miles south-west of Mentor), Lake county, Ohio, 
the preaching of the new sect was very successful, partly because 
Pratt and Rigdon were so well known to the Disciples in north- 
eastern Ohio Smith at this time seems to have intended to 
mrke the New Jerusalem at Kirtland, there he established a 
general store, a steam saw-mill and a tannery, bought land, 
platted a great city, and built a stone temple, which v'as con- 
secrated m 1836 But the church was “ persecuted ” again, 
especially by apostates, on the 25th of March 1832 Smith and 
Rigdon were tarred and feathered at Hiram, ^ Portage county, 
where they were then living In February 1834 the C hurch was 
fairly organized, already on the 8th of March 1833 Smith, 
Rigdon, and hretjenck (1 Williams had been styled the first 
presidenrv , and were entrusted with the keys of the last kingdom, 
About this time the licentiousness of Smith might have led to the 
dissolution of the Church but for Brigham Young (i8oi~i877), a 
Vermont painter and glazier, who was baptized m 1832 and soon 
afterwards was ordained elder Young’s indomitable will, per- 
suasive eloquence, executive ability, shrewdness and zeal soon 
made their influence felt, and, when a further step was taken m 
1835 towards the organization of a hierarchy by the institution 
of the quonim of the “ twelve apostles, ’ who were sent out as 
proselytizing missionaries among the “ gentiles,” Young was 
ordained one of the twelve and despatched to preach through- 
out the eastern states In 1836 the Kirtland Safety Society Bank 
was organized (m accordance with a “revelation” to bmith), 
as It was imchartered it issued notes under the name of “ The 
Kirtland Safety Society anti-BANK-ing Co ”, but in March 1837 
Rigdon and Smith, the secretary and treasurer, were charged 
with violating the state law against unc bartered banks, and they 
were convicted in October, the society appealed, claiming that 
It was not a bank but an association, but in November the 
“bank ’ suspended payments and in Jan 1838 Smith and Rigdon 
left the state for Missouri In 1836-1837 there had been a deter- 
mined attempt to depose Smith and make David Whitmer head 
of the Church, Rigdon and Young successfully opposed this 
movement, which was backed by Whitmcr, Pratt, Williams and 
Harris Probably m June 1837 (or in |uly 1838) there was 
organized under the leadership of Captain ” l^ear Not ” (David 
W Patten) a band called “ The Daughter of Zion ” (sec Mic iv 
13), the “ Big Pan ” (jer xv 7), “ Brenhers of Gideon,” and 
finally “Sons of Dan,” or “ Damtes ” (Gen xIlx 17), bound 
to secrecy under penalty of death, and formed to punish all 
who opposed the Church and its supreme head Numerous 
crimes and outrages were attributed to them ** In the winter 

^ Rigdon had formally been well kncDwn ind respected in Hiram, 
which was a stronghold of the Disciples, there he had taught Latin 
and Greek to the father of Mrs James Aliram Garfield 

® Young received at this time the title of '* The Lion of the Lord “ , 
Lyman Wqght and Pailey Pratt who also became apostles, were 
called res|iectively " The Wild Ram of the Mountains and ‘ The 
Archer of Paradise 

* The existence of this organization has been denied by Mormons, 
but there is abundant evidence that it did exist See I inn, pp 
212-214 and Bincroft, pp 124-126, the latter, fnendly to the 
Mormons says (p 124) that of the existence of the Damtes “ thrro 
lb no question ' 
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of 1830-1831 Pratt, Cowdery and two others had gone'aa far west 
as Jackson county, Missouri, in June 1831 Rigdon and Smith 
joined them there near what is now Independence and (m August) 
Faid corner-stones of Zion and of a Mormon temple, thereafter 
Mormon immigration to Missouri increased rapidly, and m the 
early part of 1838 Smith and Rigdon fled to the new settlement 
called har West (now Kerr) in Caldwell county, Missouri, which 
had been made m 1836-1837 Thither many of the saints had 
taken refuge, having been forcibly driven ^ from Independence 
and Big Blue m November and December 1833, having been 
induced to remove from Clay county after staying there in 
1833-1836 In Caldwell and Davies counties Smith’s troubles, 
however, continued to increase His profligacy had repelled 
many of his leading supporters and bred internal dissensions, 
while from the outside the brethren were harassed and threatened 
by the stcadilv growing hostility of the native Missourians At 
Far West on the 4th of July 1838 Rigdon preached his “ salt 
sermon'’ from Matt v 13, urging his hearers to wage ‘‘a 
war of extermination ” on those who disturbed them To such 
a height did the conflicts with the “ gentiles ” grow that they 
assumed the proportions of a uvil war, and necessitated the 
calling out of the state rmhtia A company of Danites from 
Far West put some Missounan militia to flight but lost their 
own leader Captain Patten, the gentiles then attacked a Mormon 
settlement at Hawn’s Mill (near Far West) and killed in cold 
blood about a score of the Mormons Late m October Far 
West surrendered to an overwhelming force of militia Smith 
and Rigdon with others were arrested and imprisoned on a charge 
of treason, murder and felony, and their followers to the number 
of 15,000 crossed over into Illinois and settle^ near Commerce, 
Hancock county Smith, who succeeded m escaping from 
custody, had rejoined the Mormons in Illinois, and there they 
were cordially welcomed, especially by the politicians of both 
parties, who hoped to secure the Mormon vote m the presidential 
campaign of 1840, and when they founded (on the site of ( om- 
merce) the city of NauVoo, they readily obtained (Dec 1840) 
from the state legislature a charter which made the city practi- 
cally independent of the state government and gave wSmith 
nearly unlimited nvil power He organized a military body 
called the Nauvoo Legion (also incorporated by the legislature), 
of which he was commander, being commissioned “ lieutenant- 
general ” by the governor of Illinois m 1841, bmith allowed Dr 
John C Bennett, an Illinois politician and a new convert, to be 
the city’s first mayor i^oundations of a new temple were laid 
on the 6th of April 1841 and the temple (83 by 128 ft ) was 
dedicated on the ist of May 1846 The citv grew very rapidly , 
a university of the city of Nauvoo was established, among its 
professors being Rigdon and Orson Pratt (1811-1881), a mathe- 
matician, who was called “ The Gauge of the Law ” In 1842 
Smith was charged with instigatmg an attempt, made by O P 
Rockwell, a Mormon of Nauvoo, to assassinate ex-Governor 
L W Boggs of Missouri, it was impossible to hold either Rock- 
well or Smith after their indictment and arrest, since the Nauvoo 
municipal court had the power to determine cases of habeas 
corpus , the influence of Dr Bennett, who had quarrelled with 
Smith, was not strong enough to outweigh the po\W^of the 
Mormon vote with the state authorities, anci Smith waam(il|Jield 
when m June 1843 '"ras arrested on the old charge of 
able acts committed m Missouri His downfall was bi* 5 ught 
about m a very different manner 

The Book of Mormon had forbidden polygamy ‘‘ There shall 
not any man have save it be one wife, and concubines, he shall 
have none, for I the Lord God delighteth 2 m the chastity of 
women For if I will, saith the Lord of Hosts, raise up seed 
unto me, I will command my people, otherwise they shall hearken 
unto these things ” The conditional clause may indicate that 
Smith froni the fct had intended to make polygamy a part of the 

1 On(9 oi the early charges against the Mormons in Missouri was 
that they mvited free negroes and mulattoes to settle with them, 
and this prathcr than any disgust at their religious teachings may have 
been the first source of opposition to them 

^ Such solecisms are not infrequent m the Mormon Bible 


I creed of the Church. There is some evidence that even m Ohio 
polygamy had been secretly practised by Smith and lesa probably 
by other elders^ In Illinois there seems to have b^en no secret 
about Smith’s cohabiting with other women On the 12th 
of July 1843 he had a revelation expressly establishing and 
approving polygamy This revelation was not published offlciaJl) 
until 1852, but Its purport immediately became known w 
Nauvoo and aroused great indignation Dr R. P Foster, whose 
wife Smith seems to have coveted, and whom Smith haej accused 
of theft and immorality, William Law and Wilson Law, wealthy 
Canadian converts, and Sylvester Fmmons, a meimber of the 
council, established a newspaper the Bxposttor^ which was to 
work for the repeal of the city charter, “ to correct the abuse of 
the unit power, to advocate disobedience to political revelations ”, 
the first and only number (June 7, 1844) told of Hyrum Smith's 
reading to the council the “revelation on the eternity of the 
marriage covenant, including plurality of wives,” 01 Josqph 
Smith’s methods and success m winning spiritual wives, and of 
the prophet’s political ambitions The city council tried the 
editors of the Expositor, the Smiths denying the “ revelation ” 
on plural marriage, and on the loth of June the Expositor printing 
office was razed FosU r and the Laws fled to ( arthage Ihere 
was a general uprising against the Mormons and Smith put 
Nauvoo under martial law, but his most able lieutenants were 
absent,^ the legion surrendered its arms, and Joseph and Hyrum 
Smith and others were arrested on the charge of treason (June 
25, 1844) and were imprisoned at Carthage On the night of 
the 27th a mob, with the collusion of the militia guard, broke into 
the prison and shot the tw^o brothers dead 

Rigdon, the survivor of the first presidency, and Brigham 
Young, who were absent from Illinois at the time of Smith’s death, 
were rivals for Smith’s place, Young succeeded m having the 
Council of Twelve, of which he was head, made ^^e supreme 
authority, and then had Rigdpn ^ tried for threatening treason 
and “ cut off from the Church ” Young had still to meet the 
opposition of Joseph Smith s family, who claimed for his son, 
]oseph, the right of succession, and for a time supported the 
claims of James J Strang (1813-1836) of Wisconsin, who had 
been baptized in February 1844, who told of revelations he 
had received, who settled with his followers on Beaver Island, 
Michigan, m 1847, was crowned “ King of Zion ” there m July 
1850, and was killed by some of his followers m June 1856, 
when his kindgom broke up In January 1845 Nauvoo city 
charter was repealed , hostility and suspicion against the Mormons 
increased, there were “ burnmgs ” of Mormon property m the 
outlying country and retaliation by the Nauvoo Legion under a 
pro-Mormon sheriff, a commission of four members (including 
Stephen A Douglas), appointed by the governor, arranges! with 
the Mormon authorities in October 1845 should all 

leave the state next spring In May and June 1846 most of the 
Mormons left Nauvoo, m September the city was cannpnadcd 
and it again surrendered to the gentiles 

Five companies of Mormon volunteers joined the force under 
C olonel Stephen W Kearny which marched to California m the 
winter of 1846-1847, but this was rather in the nature of assist- 
ance from the general government, which provided for their 
western transportation, than a proof of Mormon patriotism An 
exploring party under Brigham Young entered (July 24, 1847) 
the Great Salt I ake valley and chose it as a place for their new 
city Young then returned to winter quarters, near what is 
now Florence, Nebraska, and there on the 5th of December 1847 
was chosen president as Smith’s successor* Under his leader- 
ship, and in accordance with a scheme “ revealed ” to him and 
announced m January 1847, the march was organised in a 

* Bngham Young Orson Pratt and others of the Twelve were 
campaigning for sSiith’s candidacy for president of the Ubniited 
States a campaign which he had undertaken because neither Henry 
Clay nor John C Calhoun would give' him satisfactory pledges as to 
the attitude he would take towsmi the Mormons if elected president 
Rigdon attempted, with 'brief success, to establish m Pittsburg 
a Church of Christ independent of the Latter Day Saints* but based 
on much the same plan He spent his last years at Friendship, 
Allegany county, NeW York 
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Doasterly way ; the main body, for instance, in its trip across the 
prairies mail flour ma mill built by Young and reaped gram 
sowed months before by an advancfc guard The first migration 
arnved in Salt Lake City m ^^eptembcr, and the population of 
the new settlement before the dose of 1848 was about 5000 
The city did not prosper, however, during the first few vcars of 
Its settlement, but in 1849 and 1850 it became a depot and 
outfitting place for the immigrants to California in the gold 
excitement The great improvement of the coimlry under 
systematic imgation (here first used on a large scale m the 
United States) was another factor m the industrial growth of 
the settlement As early as 1837 Mormon missKjtjkiry work 
had begun m Great Britain, and many foreign converts liad 
immigrated to Ohio, Missouri and Illinois, in December 1847, 
m a “ general epistle to the Church, Young urged all Mormons 
in Eurhpe to emigrate as speedily as possible, 120 British saints 
immigrated in February 1848, a general ‘‘ emigrating fund 
was established m 1849, ^^d tlie Perpetual Emigration hund 
Company was incorporated in 1850, but in 1855 when there were 
4425 emigrants, according to the British agency, as a result of 
an attempt to cut down expenses, proper provision was not 
made for their transportation from Iowa City, only hand-carts 
or push-carts being supplied, and one-sixth of a party of 400 
died of starvation or exhaustion m a winter march across the 
plains 

When the Mormons first went west they thought they would 
escape from the jurisdiction of the United States, but the Treaty 
of Guadalupe Hidalgo at the close of the Mexican War trans- 
ferred the region to the United States In March 1849 ^ conven- 
tion at Salt Lake City organized the State of Deseret,’^ of 
which Brigham Young was elected governor, a general assembly 
meeting in July sent a delegate to the Federal Congress and 
asked through Stephen A Douglas for admission into the Union 
as a state or as a territory, and on the 9th of September 1850 
Utah was admitted as a territory, of which Young became 
governor He forced three non-Mormon distnct judges to lea\e 
the territory m 1851, and by his open opposition to Lieut -Colonel 
Edward Jenner Steptoe, USA, who was stationed in Salt Lake 
City in the winter of i854'-i855 with about 300 soldiers on the wa> 
to California, and who was appointed governor of Utah in 
December 1854, forced Steptoe to decline the nomination In 
1855^1856 actual violence seems to have been offered to Judges 
George B Stiles and W W Drummond, and about the same 
time Federal Indian agents in Utah complained that Mormon 
missionaries to the Indians w^cre rousing them to hostilities 
against the United States 1 he defiant attitude of the Mormon 
Church towards the United States was thus being continuallv 
brought to the notice of the federal authorities by official reports 
and by officials fugitive from Utah, and at the same tune popular 
sentiment was stirred against Mormonism by constant rumour of 
violencxj m Utah against non-Mormons and apostates and hv 
the official publication, in August 1852, of the revelation on 
the eternity of the marriage covenant, includmg plurality of 
wives ” In 1853 Young put down autocratically the “ Gladdon- 
ites,^^ followers of Gladden Bishop, who opposed polygamy In 
18^6 the Mormon ^ Reformation had begun its prmcipal 
factors were an elabomte system of confession to missionaries of 
the Church, the apparent inspiration by the Church of assassina- 
tion of any suspected of hostility to the Church, of opposition 
to the ambition of its leaders, of of an intention to escape from 
Utah and the control of Young, and the doctrine of blood 
atonement,** which was introduced by Jedediah Morgan Gmn-t 
(1817-1856) and by which the only remission for artain ans 
was the shedding of the sinner*s blood, so that, according to 
Bngham Young; euttmg people off fre^m the earth is to 
save them, not to destroy them Many outrages were com- 
mitted by a Mormon band of desperadoes wfio called themselves 
“ WoU-hunters '' Young’s agents doubtless killed William P 
Parish of Springville, Utah, early in 1857, apparently because 
he was planning to remove to California, at about the same time 
a party of six, including tv ^6 brothers named Aikin, travelling 
from San Francisco were arrested as spies, were acquitted, and 


then were atta<;ked m their camp and murdered, one at lea$t 
by an assassin who claimed that Young had given him the 
order, and at Mountain Meadows in Washington eounty, m the 
south-western part of Utah, on the nth of September 1857, 
about 120 immigrants on theur way to southern CaJifonua, 
having been attacked four days before by indmas and Mormons 
and having made a bold defence, were tricked by a flag of truce 
earned by Mormons who pretended to be a rescuing party, and 
were killed by armed Mormon troops, 1 seventeen of the > ounger 
diildren being spared 

In 1857 Presidmt Buchanan - appointed Alfred Cummifig 
(then superintendent of Indian affairs on the Upper Missouri 
as governor of the territory m place of Young, and sent 1500 men 
to Utah under Colonel Albert Sidney Johnston On the 15th of 
September Young issued a proclamation forbidding all armed 
fof( es from entering the territorv, calling to arms all forces m 
the territory, and declaiing martial law On the 5th and 6th 
of October a hand of mounted Mormons under M ijor Lot Smith 
captured and Imrnt three supply-trains of the federal troops, 
soon afterwards 800 oxen were cut out from another supply-tram 
and were driven to bait Lake Citv The mam body of the 
Federal troops under Colonel Johnston went into winter quarters 
in November at Black’s Forks, near hort Bridgcr But in the 
spnng of 1858, through the intervention of Thomas L Kane of 
Pennsv Kama, who had probably been baptised by Young m 
1847 a-J'^d seems to have been a Mormon agent in the east, and 
who now received letters of authority from President Buchanan, 
the Mormons were induced to make a merely formal submission 
to Federal authority Governor Cumming acquiesced in this 
settlement of affairs, by which the actual victory was with the 
Saints A peace commission sent to Utah in the summer of 
1858 carried to the Mormons a presidential prodamation by 
which they received pardon for their treason Practically all 
the Federal troops were withdrawn from Utah in the summer of 
i860, soon afterwards Governor Cumming left the territory to 
join the Confederate army One of his immediate successors, 
Jolm W Dawson of Indiana, late in 1861 was forced to leave the 
territory, having been terribly beaten by several Mormons who 
professed (with apparent truth) to avenge an insult to a woman 
In 1862, because the Mormons were suspected of sympathizing 
with the Confederate States, Colonel P E Connor, in rommancl 
of the militar) district of Utah (and Nevada), actually marched 
United States troops into SaltLiike City Governor Stephen b 
Harding, appointed m 1862, proved less tractable than previous 
governors, a mass meeting m March 1863 undertook to secure 
his removal, and in June he and a Federal judge were displaced, 
possibly by the influence of Young (whom Harding had arrested 
hr polygamy but who was not indicted), through capitalists 
interested in western mail-express and telegraph projects The 
Church became less hostile to the Federal government toward 
the close of the Civil War, as it became apparent tlxat the 
Confederacy was to be defeated 

Young made a successful effort in 1868-1869 to assure the 
mdustrial and commercial c ontrol of Utah after Colonel Connor 
established Camp Ployd in the immediate vicinity of Salt Lake 

1 Ihcre is no positive proof that this massacre was ordered by 
the autliorities John Do>le Lqh. who was executed in 1877 for 
the massiqre, was a prominent Mormon had been ‘ adopted as 
a spiritual son of Biigham Young in Nauvoo, was one of the 
founders of Provo and other Mormon settlements in southern Utah, 
a probate judge, afterwards a member of the territorial legislature, 
and his statement implicates the Church Lee said that he wa« 
sacrihced to juslipe I he only ch irge against the immigrants 
seems to have been that they wtre from Arkansas, and that all 
Arkansans had forfeited their lives because it was m Arkansas (near 
Van Buren) that Parley Parker Pratt, the Mormon Isaiah, was 
killed on the i^lh of May 1857' by Hector H McCIean with whose 
wife Pratt had eloped. U seems probable that sentiment was 
aroused against the Aikansans by false stones of their poisoning 
wells, burning fences, &c 

^Buchanan's message (Dec 8, 1857) stating that Youn§ and 
his followers apparently intended to come into collision with 
the government of the United States and his sending troops to 
Utah were considered Ipy his critics as attempts to cre«ite an ^ssne 
which would overshadowf the slavery question and to draw away 
from the army an important force 
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City it became increasingly difficult for the Mormon authorities I Machiavelli, for executive force a Moses, and for utter absence oi 


to prevent trade with gentile stores in the city, and in 1869 
there was incorporated the Zion Co-operative Mercantile Institu- 
tion, to which practically all retailers in the territory were 
forced to Sell out In 1869 the Pacific Railroad reached Salt 
I^ke City and by lessening its isolation, lessened its control by 
Young His power was shaken somewhat, and the general tone 
of Mormonism was improved greatly by the “ Godbeite move- 
ment,^' led by W S God be and E L T Harrison, who with 
F B H Stenhouse, author of The Rocky Mountain Samis 4), 
Edward W Tullidge, who wrote an official History of Salt Ld,ke 
City, and others, had established in 1868 the Utah Magazine y 
which attacked Young's despotism Although Godbe and 
Harrison were cut oH " from the Church they succeeded in 
founding the Salt Lake Tribune (1870), the first permanent pro- 
test m Utah against Young At the same time the power of 
the Latter-Day Saints and Young's autocracy were threatened 
by the growth of the Reorganised Church of Jesus Christ of 
Latter-Day Saints, which was formed in 1852 upon the an- 
nouncement of the doctrine of polygamy, which declared that 
polygamy had been foisted upon the Cliurch and that Brigham 
Young was an interloper, and which chose Joseph Smith III 
(son ^ Joseph Smith, ]un , born in 1832) as its head m i860 
In 1863 and in 1869 representatives of the Reorganized Church 
preached in Salt Lake City 

As early as 1862 Congress had passed the Morrill Act (intro- 
duced by Justin S Morrill) to punish and prevent the practice 
of polygamy in the territories," but in 1867 the presiding officers 
of the Utah legislature, petitioning for the repeal of this act, 
declared that “ the judiciary of this territory has not, up to 
the present time, tried anv case under said law " Attempts 
to pass some extreme measures in 1866 and in i869--i87o 
failed In October 1871 a grand jury m Utah indicted 
Young and others for violating a terntonal statute agimst 
improper cohabitation, but in April 1872 the Supreme Court of 
the United States {Chilton v hnglebrech) practically declared 
the jury incompetent as it had been impanelled by a Federal 
(and not by a territorial) marshal, and in October 187^3 
the same court {Snow v The Untied States) ruled that the 
attorney-general appointed by the president m a territory 
could try no cases save those m which the federal govern- 
ment was a pArty, thus putting the prosecution of polygamy 
cases into the hands of the locally elected attorney -general 
But on the 23rd of June 1874 President Grant signed the Poland 
Act,^ “ in relation to courts and judicial officers in the lerntory 
of Utah," which provided for prosecution by the Umted States 
attorney-general (not the locally elected official) in criminal 
cases m Federal courts in the territory, for the impanelling 
of grand and petit jurors by the United States marshal, and for 
the challenge of any juror practising or believing in polygamy 
on a tnal for adultery or polygamy, and otherwise corrected the 
dJccts in the territorial law as pointed out by the Supreme 
Court, so that prosecutions for polygamy might no longer be a 
mere fan e But the law was little more than a dead letter * 
there were few prosecutions, and the only conviction was that 
of Young’s secretary, George Reynolds, whose case dragged on 
from 1874 to 1879 In 1873 Ann Eliza Young, called " Wife 
No 19,” brought a suit for divorce against Bngham Young, 
the ddendant was at various time^ imprisoned and fined for 
failure to pay alimony pendente htey and in 1877 the judge 
decided that the marriage was void as polygamous 

Young died in Salt Lake City on the 29th of August 1877, 
he left an estate of more than $2,000,000, and was survived by 
about 25 wives and more than 40 children The Church owes 
much to hv, for he was an able leader It has been said 
of ** ^or daring a Cromwell, for intrigue a 

a by Luke Potter Poland (1815-1887) of 

bitterly opposed by the Congressional delegate from 
Q Cannon (1827-1901), an Englishman by birth, a 
pron^HHH^ormon missionary in Hawaii ana Great Britain, and 
Parley"ivVratt*s successor as aliostle He had been elected in 
1872, and there was a long 'fight to prevent his being seated because 
he was a (xilygamist 


conscience a Bonaparte " It must be borne m mmd that to hun,f 
'more than to anyone or anythmg else, was due the long stru^le 
of the Church against the United States His 6nly doctrmai 
contribution to the Church was m 1852 when, m a sermon, he 
said that our Father could be none other than the first Man, 
that Adam came into the garden of Eden in a celestial body and 
with one of his wives, and that " He is our Father and our God, 
and the only God with whom we have to do ” 

Young's successior in the presidency — acting president until 
1880 — was John Taylor (1808-1887), an Englishman by birth^ 
who was living at loronto when P P Pratt converted him m 
1836, he was a missionary in England in 1840, then went to 
Nauvoo and was wounded when Smith was killed; preached m 
L ranee and Germany, and translated The Book of Mormon into 
hrench His first counsellor, appointed in 1880, was George 
Q C annon, who was probably the real admmistrator On the 
22nd of March 1882 President Arthur approved the Edmunds 
Act, drafted by George F Edmunds of Vermont, which dis- 
franchised polygamists in the territories, made ineligible for jury 
duty in prosecutions for bigamy, polygamy, or unlawful cohabi- 
tation all who practised polygamy or believed in it, and made 
polygamy punishable by a maximum fine of $500 and imprison- 
ment of not more than five years, and cohabitation with more 
than one woman punishable by a maximum fine of $300, im- 
prisonment for not more than six months, or both The act 
was opposed because it was ex post facto Under the Isdmunds 
Act and the Edmunds-Tucker Act of March 1887 about 1200 
persons were convicted of polygamy or unlawful cohabitation 
in Utah, Idaho and Arizona Ihe lav^ was so rigidly enforced 
that about 12,000 were disfranchised, and the president of the 
Church had to spend lus last years in hiding, and many other 
prominent Mormons escaped " on the underground " The 
Edmunds-Tucker Act of 1887 dissolved the Perpetual Emigra- 
tion Company and the corporation of the ( hurch of Jesus Christ 
of Latter-Day Saints, and the Supreme Court in May 1890, on 
the ground that the C hurch was an organized rebellion, upheld 
the constitutionality of the confiscation of the Church property 
On the 24th of September 1890 Wilford Woodruff ^ (1807-1898), 
who had been chosen to succeed President laylor m 1889, and 
who was himself a polygamist, issued a manifesto declaring 
“ that my advice to Latter-Day Saints is to refrain from con- 
tracting any marriage forbidden by the law of the land ", and 
on the 6th of October the general conference of the ( hurch 
approved Woodruff's manifesto and accepted “ his declaration 
concernmg plural marriages as authontative and binding " 
This apparent rescindment of “ revelation " was explained by 
Mormon scholars as Smith had explained the abandonment of 
the New Jerusalem in Missouri — the Saints were prevented 
from carry mg out the commands contained in a revelation, but 
as they had tried to obey, thev would not be punished for dis- 
obedience ^ On the 4th of January 1893, m response to a 
petition from the officials of the Church pledging the member- 
ship thereof to faithful obedience to the laws against polygamy, 
&c , President Harrison issued a general pardon to all liable to 
the penalties of the Edmunds-Tucker Act, on condition that they 
had not violated its provisions since the ist of November 1890 
and should not violate them in future On the 4th of January 
1896 Utah was admitted to the Union as a state, one of the 
conditions made by Congress being that polygamy should be 
prohibited by the state constitution, and that this prohibition 
be repealable only with the consent of the United States and of 
the people of the state, and article 111 of the constitution reads • 
" The following ordinance shall be irrevocable without the con- 
sent of the Umted States and the people of this state Perfect 

3 Woodruff was born m Connecticut, became a Mormon in 1832, 
in 1839 was made an apostle, m 1840 and in 1845 ^ missionary 

to England, preachednhroughout the United States, wrote Leaves 
from my Journal (1881), and was called m the Church Wilford 
the Faithful ” 

® In 1831 the Onier of Enoch, or United Order, was established, 
providing for a community of goods, when the people proved 
unable to keep this law, the lesser law of tithing was given to 
them m 1838 
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toleration of religious sentiment is guaranteed No inhabitant 
of this state shall over be molested m person or property on 
account of his or her mode of religious worship, but polygamous 
or plural marriages are for ever prohibited ” In March 1896 the 
escheated property of the Church still m possession of the 
United States government was restored, but the Church was 
not again incorporated, its legal business being transacted by 
Its president as trustee-in-trust for the body of religious wor- 
shippers known as the Church of Jesus Christ of Latter-Day 
Saints, each ward of the Church has, however, been incorporated, 
and Its bishop is its executive head In 1898 President Woodruff 
died and was succeeded by Lorenzo Snow (i8i4-'i9or), a native 
of Ohio, converted to Mormonism m 1836 In 1898 Brigham 
Henry Roberts (b 1857), an Englishman by birth and a Mormon 
leader, was elected to Congress from Utah, as he had three wives 
there was objection to his taking his seat in 1899 in the 56th 
Congress; and on the 25th of January 1900 by a vote of 268 to 
150 he was excluded from his seat In 1903 Reed Smoot (b 1862), 
an apostle of the Church, was elected to the United States 
Senate, where there was an attempt to ex( lude him (not on the 
ground that he was a polygamist, for there was no suspicion of 
his having violated the law, but because the apostles of the 
Church still advocated polygamy), the Senate Committee on 
Privileges and Elections reported in favour of his exclusion, 
but on the 20th. of February 1907 the Senate voted against his ex- 
clusion (42-28) According to Senator Smoot there were in 1906 
not more than ^00 householders in Utah who were pClygamous , 
only SIX of the twelve apostles, and only one chosen since April 
1900, were polygamous, and of the fourteen general authorities 
chosen between 1890 and 1906 twelve were monogamists 
Joseph Fielding Smith (b 1838), a nephew of the prophet, being a 
son of Hyrum Smith, succeeded to the presidency m 1901, he 
was a polygamist, and m March 1907, soon after the birth of 
what was said to be his forty -third child, he pleaded guilty when 
charged with breaking the law against polygiimv and was fined 
J}> 30 o 

The growth of the Latter-Day Saints has been largely m 
foreign countries Missionary work in southern Canaila was 
begun in 1833 by Orson Pratt, and m 1836 his brother, Parley 
P Pratt, organized a mission in Toronto, in 1837 the work was 
begun in Liverpool, which is still the headquarters m Cxreat 
Britain, in Ireland the work met with little success, from 
Germany missionaries were expelled in 1851 and m 1853, the 
Book of Mormon was translated into Italian bv 1 orenzo Snow 
in 1852, a Hawaiian version was made in i8‘;6 by George Q 
Cannon, and the missions m Scandinavia were begun about 
1850 In the earlier years of the Church all converts were 
urged to migrate to Utah, and the glowing aceounts of life there 
doubtless inereased their number, the later policy of the 
Church, to which it was forced after 1887, when the Perpetual 
Emigration Fund was dissolved and assisted immigration was 
forbidden by the Federal government, was for converts to 
remain in their nvtive countnes In England (and to a lesser 
degree on the Continent) the announcement of the doctrine of 
plural marriage was a disadvantage to the Church, and many 
converts transferred their allegiance to the Josephites, or Re- 
organized Church of Jesus Christ of Latter-Day Saints, who 
always opposed polygamy and attempted to prove that such 
doctrines had been foisted on the Church by Brigham Young, 
who had supplanted Joseph Smithes true successor, Joseph 
Smith III 

In 1908 tho total number of Latter-Day Saints in the United 
States (chiefly in Utah and the neighbouring states) was estimated 
at 350,000, and there were besides about 48,000 members of the 
Reorganized Church In Utah there are four great Mormon 
temples — at Salt Lake City (1893), Manti (t888), Logan (1884) and 
St George (1877) The Reorganized Church hi^ t^ce been de- 
clared by Umt^ States Couris the legal successor of the Church 
founded by Joseph Smith, jun . it holds that the doctnnes of 
polygamy, human sacrifice, or killing men to save them, Adam 
being God, Utah being Zion or the gathering place of the samts, 
are doctnnes of devils*', its headquarters are in Lamoni, Iowa, 
whither it was removed from Plano, Illmois, m z 881, it has several 
churches m Canada, the largest being at London, Ontano, and 
Toronto, and it is the owner of a Temple lot at Kirtlartd, Hlihois 


The Temnle lot at Independence, Missoun, is owned by the small 
band of Mormon schismatics (organized in Illinois in 1835) who 
call themselves “ The Church of Jesus Christ,** and are known as 
Hednckites, the Utah Church considers Independence as the holy 
city and made a large settlement there m 1907 

The general morality of the Mormons seems to have been high 
for a frontier community, there was no gambling noi drunken- 
ness The Samts, notably m the time of Brigham Young, were 
fond of dancing, and the Deseret Dramatic Association was formed 
and a theatre was built m the early years of the settlement in 
Utah 

Government —The Mormon hierarchy is highly com'plicate<l At 
the head of the body is a president^ who jKissesbcs supreme authont^^; 
and IS successor to Joseph Smith, jun , Seer, Translator, Prophet ' 
the president is supported by two counsellors IhesC three are 
supposed to be the successors of Peter, lames and John, constitute 
what IS known as the first presidency ^ stem to tyjnfy the Innity, 
and art tho head of the priesthood of Melchiscdec 1 hen comes the 
** patriarch,'* whose chief duty is to bless and lay on hands, and 
after him the twelve apostles '* forming a travelling high council 
Of these the president is ex officto one, and endowed with authority 
equal to the other eleven Ihcir duties are important They 
ordain all other officers, ciders, pnests, teachers and deacons, kad 
'll! religious meetings and administer the ntes of baptism and sicra- 
ment The ‘ quorum of the twelve " is second in puwtr to the 
‘ quorum of the first presidency," and acts in case the president 
dies or is disabled Fourth come the seven presidents of the 

seventies ** or seventies* quorums, ' each b6dy chhiprising 
seventy elders there are about 140 seventies in all, each of which 
has seven presidents, and every seven one president These 
seventies make annual reports, and are the missidnanes and propa- 
gandists of the body hifth come the * high piiests," whose 
chief duty is to officiate in all the offices of the chiircli in the absence 
of any higher authorities The priesthood of Melchisedec 11& made 
up of the offici ils just named — president, two counsellors, patriarch, 
apostles, jircsidcnts of seventies, elders and high priests Inf the 
Aaronic pnesthood, which is subordinate to the priesthood bi 
Melchiscdec, and is occiqucd rather with temporal affairs the highest 
office IS that of the jiresiding bishop, who Superintends the collection 
ot tithes other Aaronic officials are styled pnests, tiachers and 
deacons Ihc Church is made up of al>out 50 stakes (21 in Utah) 
each having a presidency (a president dnd two cotnisellors) , and 
IS divided into wards, which are subdivided into distncts, each 
of which has i certain number of teachers, a meeting house, 
Sunday school day school, and dramalic debating and literary 
societies 

Doctrine — A system of polVfheism has beeh graftexl on art earlier 
form of the creed, according to which there ate grades among the 
gods, the place of supreme ruler of all being taken by the primeval 
\dam of Cxcncsis, who is the deity highest in spiritual rank, while 
C hrist Mahomet Joseph Smith and Bngham Young also par- 
take of divinity The business of these deities is the propagation 
of souls to people liodics begotten on earth, rtnd the ^ual relation 
permeates the creed The saints on leaving this world are deified, 
and th(ir glorv is in proportion to the number of th«r ^vives and 
children henec the necessity and justification of polygamy (although 
it>. practice is not now authorized by the ( Lurch) and the 
practice of having many wives sealed to one saint Marnage, if 
accompanied by the ecclesiastical ceremony 6f * sealing,** is for 
eternity, and is a necessary pre requisite to heaVenly bliss A man 
may be sealed to any numocr of women but no woman may be 
sealed to more than one man Both marriage and sealing by proxy 
are permitted to assure salvation to women who die unsealed 
This system of spiritual wives or celestial marriage is based on the 
idea tbit a woman cannot be saved except through her husband 
Polygamous marriage is supposed to make possible the procreation 
of enough bodies for thousands of spirit*^ which have long awaited 
incarnation Especially in their e^arher years the Mormon^ believed 
in faith healing, and Joseph Smith bade thtm trust m God when 
sick, and live by faith and not by medicine or poison ** Thetr 
distinguishing jxunts of faith arc religiously, a belief in a conHntial 
divine revelation through the inspir^ medium of the prophet at 
the head of the Church morally, polygamy, though this is con- 
demnai in the Book of Mormon, as hasi been noticed above, and, 
socially, a complete hierarchical organization They believe m the 
Bible as supplemented by the Book of Mormon the Book of Doctnne 
and reveUtion through the president of the Church, in the gift of 
prophecy, miracles aiwl casting out devils in the imminent approach 
of the end of the world in their own identity with the apocalyptic 
saints Vi ho shall reign with Chnst m a temporal kingdom, either in 
Missouri (at Independence) or m Utah in the resurrection of the 
Ixxly in absolute liberty of private judgment m religious matters; 
and in the salvation of a man only if he believes in Chnst's atone- 
ment, repents, is baptized by immersiort by a Christ-appomted 
apostle and receives the laying on of, hands for the gift of the 
Holy Ghost by duly authorized apdstle^ Among their minor 
rules as laid down in A Word of Wtsdom, supposed to have been 
revealed to Joseph Smith (Feb 27, 1833)^ at® these recommenda- 
tions that It IS not good to dnnk wine or strong dnnk, ej^copt at 
the Lord's Supper (and even then it should be home-madd ^ape 
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’vnne), or to uBe hot dniik» or tobaoco^tho formor being meant for 
^e washing of the body and the hotter for the healing of bnusses 
and sick cattle, man 'a proper food is herbs and fruit, that for 
beasts and fowls, gram» and, (accept m winter and m ca^e of famine 
and severe cold, flesh should not be eaten by man Infant baptism 
IS also condemned, but the children of saints who have reached 
their eighth year ^ould be baptised The deceased, also, can be 
baptiz^ by proxy, and m this way— ' bapti^n for the dead 
(i Cor XV 09)— Washington, Franklm and others have been 
vicanously baptized into the Church, smee;, according to the 
Mormons, there was no valid baotism between the time of the 
corruption of the pnimtivc Church and the establishment of the 
Chur<^ of Latter-Day Saints 

i^BLiOGRAPHT — The Bock of Mormon^ first printed in 1630, has 
been reprinted and translated frc(|uently Smith aiso wrote a 
H% 6 icry of Joseph StnUh, being extracts from his joiimal, published 
m i'842~itt46 m Ttmee and Smsons^ a church periodical, and a 
Book of Commandments^ for the Government of the Church of Chrtsi 
(Zion, Jayson coainty, Missouri, 1833), and compiled" a Book 
oj Doctrine and Covenants of the Church of the Latter-Day Saints 
(Kurtland, Ohio, 1835, and often repnnted), and The Pearl of Great 
Prect Being a choice Selection from the Revelations, Translations 
and Narratives oj Joseph Smith, First Prophet, and Revelator to the 
Church of Jesus Christ oj Latter-Day Saints (Liverpool, 1851 , Salt 
Lake City, 1891) The best bibliographies are m H H Bancrofts 
History of Utah (San Francisco, 1889) vol xxi of the History of the 
Pacific States of North America, m which the effort to avoid bias 
against the Mormons has made the work biased in their favour, 
and in I Woodbndge Rrloy's The Founder of Mormomsm, a Psycho- 
logical Study of Joseph Smith, Jr (New York, 1902), the first in- 
quiry by a train^ psychologist into Smith's case More important 
than either of these work^ is WilUam Alexander Linn's The *>torv 
of the Morffums from the Date of their Origin to the Year igot (New 
York, 1902), Linn, nnlike Kiley^ thinks it proved that Rigdon use<l 
the " Spaulding mamvscnpt " m the preparatuHi of the Book of 
Mormon E, W Tulhdge’s History of Salt I ake City (Salt I^c 
City, 1 886) and Orson F Whitney's History of Utah (4 voK , Salt 
LaJrc City, 1892-1898) are valuable general works by Mormon 
wnters the leaders of the Reorganized Saints, Joseph Smith III 
and Herman C Smith, wrote A History of the Church of Jesus 
Christ of Latter-Dav Saints (Lamoni, Iowa, 1901) and Tullidge, a 
member of tjUe same branch, wrote a Life of Joseph the Prophet 
(Piano, lUmois, and ed , 1880) Edward H Anderson's Brief History 
of the Church of Latter-Day Saints (3rded , 1905) and J E Talmogc's 
Story of Mormomsm (reprmted, 1907) are regarded by Mormons 
as authentic Early attacks on Mormomsm are E 1 ) Howe's 
Mormomsm Unveiled (Paines vi lie, Ohio, 1834) Pomeroy Tucker's 
Origin and Progress of the Mormons (New York, 1867) And among 
works descriptive of Mormonism m Utah wntten by Gentiles tlic 
more important are History of the Mormons oJ Utah their Domestic 
Polity and Theology (Philadelphia, 1852), by Lieut J W Gunnison 
of the U S Topographical Engineers, who tpok jiart in surveys 
preliminary to building a transcontmental railway, Utah and the 
Mormons (New York, 1854), by B G Ferns, secretary of Utah 
Temtory in 1852^1853, Horace Greeley, Overland Journey from New 
York to San Francisco in tSsg (New York, i860), Jules Kemv, 
Journey to Great Salt Lake City (London, 1861) ami The City of the 
Saints, and across the Rocky Mountains to California (London, 

1 861)^ by Richard F purton, who spent a month in Salt Lake 
City m i860 There is much valuable material m the Reports of 
the Utah Commission appomted under the Edmunds Act, m Testi- 
mony before the Senate Committee in the Smoot case (1903-IQ05), 
and m the Report of the Committee on Privileges and Elections 
(Senate Report 4253, 59th Congress, ist Session), ^so in the Smoot 
case 

MORMYRi The mormyrs (Marmyndae) are one of the most 
remarkable families of the Malocopterygian fishes, confined to 
the fresh waters of tropical Africa and the Nile About 100 
species^ referred to two sub-families and ten genera, are now 
luown, a great number of new forms having recently been 
discwered m the Congo They are cunous-looking, highly 
aberraht f 5 sh^lJ?cry variable in the extent of the Vertical fiu 
and ih the and especially the head, which may 

be either eJrtremely Subreviated or elongated into a rostrum, 
with or without a dermal appendage or feeler ” The shape 
of the head has suggested many of the specific names which have 
been given to tbe^e such as eUphets, iaptrus^ iamanina, 
cabaUus^ tms, tits, ntententuti Some forms are eel-shaped 
The mormyrs are further i^emarkable for the enormous develop- 
ment of t|le btam and foi^ the' problematic ot^n which sur- 
mqun^it/ aJso bfjiog apibjig the few fishes in which an 
electifc^rgan.hfts been discovered [rhis organ, situated on 
each sid^ ot the caudal region, is derived from the muscukr 
systeth' and is^ of feeble pbw^, rt whs long considered as 
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Very little is known of the habits of these fishes. Professor 

Fntsch, of Berlin, dunng his Stay in Elgypt for the purpose of 
experimenting on electric &hes, observed that they perish very 
rapidly when removed from the water, and he had the greatest 
difficulty m keeping sojcie alive in an aquarium for two or three 
days ^ Cap tarn S Flower has recently been more successful, and 
the mda-myrs have proved a great success in the Gewra aquarium, 

I near Cairo, examples of the species having lived from ten to 
twenty-six months The species with comparatively large 
mouths feed principally on fishes and crustaceans, the others 
on tiny animals and vegetable and more or less decomposed 
matter P Delhe/, on the Congo, found that many are attracted 
to the borders of the river m the neighb(^rhood of hitman 
dwellings, where they feed on the refuse thrown into the water 
It IS probable that the species with a rostrum use it to procure 
small prey hidden between stones or buried m the mud, and that 
the fleshy mental appendage with which they are provided is 
a tactile organ compensating the imperfection of the vision in 
the search for food Until quite recently absolutely nothing 
was known of the breed ing-habits and development To the 
late J S Budgett we owe some very mterestmg observations 
made in the (Gambia on Gymnafehus ndoUcus, which makes a 
nest, and the larvae of which are provided with filamentous 
external gilk 

Venerated by the anaent Egyptians, the mormyrs arc often 
lepresented on hieroglyphics and mural paintings as well as m 
bronze models The "^Oxyrhynchus," remarkable for its long, 
curved snout, is the most frequently depicted A revision of the 
Mormyrtdae has been published by G A Boiilenger in the Proc 
Zool Soc (1898), witfi a bibliographical index to the virious 
anatomical and physiological contnhutioiis The skull has been 
minutely studied by W G Ridewood, Journ Linn Soc (Zool 
xxix , 1904, p 188) Figures of the most remark iblc forms will be 
found in Boulengei^'s Pots'^ons nouveaux dv Congo, Ann Mus Congo 
( 7 ool 1 and 11 , 1898-1902), and in his Fishes of the Nile (London, 
1907 4°) On the bretxJing habits of Gymnarchus, cf J S 
Budgett, Trans ZooL Soc* (i 90 i)> xvi 126 (GAB) 

MORNAY, PHILIPPE DE (1549^1623), seigneur du Plessis- 
Marly, usually known as Du-Plessis-Momay or Mornay Du 
Plessis, French Protestant, was born at Buhy in Normandy 
on the 5th of November 1549 IIis mother had leanings toward 
Protestantism, but his father sought to counteract her influence 
by sending him to the College de I tsieux at Paris On his 
father’s death m i‘>59, however, the family formaJly adopted the 
reformed faith Mornay studied law and jurisprudence at 
Heidelberg in i <565 and the following year Hebrew and (^rman 
at Padua On the outbreak of the sccxind religious war in 1567, 
he joined the army of Cond6, but a fail from his horse prevent^ 
him from taking an active part m the campaign His career as 
Huguenot apologist began in t57i with the work Dtssertaiion 
sur VSglise visible, and as diplomatist m 1572 when lie under- 
took a confidential mission for Admiral de Cohgny to William 
the Silent, prince of Orange He escaped the St Bartholomew 
massacre by the aid of a Catholic friend, and took refuge in 
England Returning to France towards the end of 1573, he 
participated during the next two years with various success m 
the campaigns of Henry of Navarre* He was taken prisoner 
by the duke of Guise on the lOth of October 1575, but not being 
recognized was ransomed for a small sum Shortly afterwards 
he married Charlotte Arbaleste at Sedan Mornay was grad- 
ually recognized as the right-hand man of the king of Navarre, 
whom he represented m England from 1577 to 'i«578 and again 
in 1580, and in the Low Countries 1581-1582 With the death of 
the duke of Alen(:on- Anjou m 1584, by which Henry of Navarre 
wa^ brought within si^ht of the throne of France, the period of 
Momay’s greatest political activity and after the death 

of the prmce of Condi in 1588 hi« influence became so great 
that he was popularly styled the Huguenot pope He was 
present at the siege *t)f Dieppe^ fought at Ivry, and was at the 
siege of I^ouen m 1591-92, until sent onn mission to the court 
of Queen EUzabetfi* He was bitterly disappointed by flenry 
IV abjuration of Protestantism in 1J93, and thenceforth 
gradually Withdrew from the eoiirt anq devoted hittiself fo 
wntmg tie fcjutidedfin 1593 the Protestant acadeioy 
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university at Saumur^ which had a distin/sfuished history until 
Its suppresbion by Ixiuis XIV m 1683 In 1598 he published a 
work on which he had long been engaged^ entitled Vtnsii- 
tuitan, usage ei docta^tne du smnt sacretneni de VeuchartsUe en 
Vighse aHcvenne^ containing about *;ooo citations from the 
senptureS; fathers and schoolmen Jacques Davy Du Perron, 
bishop of Evreux, afterwai^ds cardinal and archbishop of 
Sens, accused him of misquoting at least ^00, and a public 
disputation was held at Fontainebleau on the 4th of May t6oo 
D en^ior^ was awarded to Du Perron on nine points presented, 
when the disputation was interrupted by the illness of Mornay, 
His last years were saddened by the loss of his only son m 1605 
and of his devoted wife in 1606^ and were marked only by 
perfecting the Huguenot org^anization He was chosen a deputy 
in 1618 to represent the French Protestants at the synod of 
Dort, and though prohibited from attending by Louis XIII, 
he contnbuted materially to its deliberations by wniten 
communications He was deprived of the governorship of 
Saumur at the tune of the Iluguenot insurrection in 1621, 
and died in retirement on his estate of La Foret-sur-S6vre on the 
nth of NoVeml^ier 1623 

His principal woiks, m iddition to De Vin^ittuiton^ usa^e et 
doctrine du smnt sacrement de Veuchattshe en VCgkse ancienne 
(La Rochelle, 1598), mentioned above, are excellent dtscours de la 
Vie et de la mort (Xx)ndoii, 1577), a bridal present to Chailotte 
Arbalcste Traiti de I tglise ou / on t/raite des prtnapales questions 
qui out Ht mu6s sur ce point en nostre temps (lyondon, 1578) Traitd 
de la venU de la religion chrdUenne conire les eithdeSf dpicunensy 
payenSy fuifsy mahometans et auires tnfiddes (Antwerp, 1581), Le 
Mystdre d'tniqmU<y e'est d dire, Vhistoire de la papauU (Geneva, i^n) 
Two volumes of Mdmoires, from 1572 to 1589, appeared at La 
Fordt (1624-1625), and a continuation m 2 vgh at Amsterdam 
(^652) a more complete but very maccurate edition {Mdmoires, 
correspondances, et me) in 12 voLs Wcus published at Paris ui 1624- 
1625 

See the life of Morn ly written liy hjs wife for the instruction of 
their son, Memones de Mme Duple ssis-Mornav, vol 1 in tlic ed 
of Mtmonrres et covrespondances da Duplessts^Mornay (Paris, 182a- 
1825), L and E. Haag, La h ranee protestmte^ article “ Mornay '' 
Ambcrt, Du Plessts-Mornay (Pans, 1847), L. Stahelin, Det 

hertntt h Hnmruhs IV von Frankreich zur katholtschen Ktrche 
(Basel, 1856), WeibS, Du Plessis-Mornay comme thiologitn (Strass- 
burg, 1867) There is a good article “ Du Ples^is-Mornay " by 
T Schott in Hauck’s Realencyklopadie, and another by Grube m 
htrchenlexikon 

MORNING, properly the dawn of day, sunrise, but extended 
to the whole early part of the day, from the dawn to midday. 
** Morning (M Eng morwemng) was formed on the analogy of 
** everting,” from “ mom,” m M Eng tnomen, and originally 
meant the coming of tlie sunrise, as “ evening,” the coming of the 
close of the day (0 Eng cefnung, from cefen, eve) The O Eng 
morgen represents the common Teutonic word for the dawn, 
the ultimate source has been assigned to the root, seen m 
“ murk,” murky,” meaning to be dark, or, with mote proba- 
bility, to the root mergh, to twinkle, shine (cf lath vnrgq), and 
further to the root maVy as in Gr /joap/xaipco', to shine {cf Lat* 
marmot y martile) The M Eng mortoen dropped the n and became 
morwCy “ marrow,” which properly means “ morning,” but was 
soon used of the day following the present 

The ‘‘ Tnormng-star ” {Ger Margemtern) was a military 
weapon 6f the middle ages, consisting of a mace or club with a 
ball head studded with sprkes, the spiked ball was sometimes 
swung loose from the head of the mace by a c ham The weapon 
was also known as a “ holy water sprinkler ” The “ morning 
gift,” earher moryevey^' Ger Morgtngabdy was the present 
given to ^ bride by her husbabd on the morning after the 
marriage The -tustomi is probably connected with the or^gjin 
of the term wiOTganatiic marriage ” (see Morganatic) 

MORNY, CHARLES AUGUSTE LOUIS JOSEPH, Due i>r 
(182 i~ 3[855), French statesman, was th^ natural soh of Horten^re 
Beauhamais (wife of louts Bonaparte, and queen of Holland) 
and Charles Joseph, comte de Flahaut (i^ and therefore half* 
brother of "Napoleon IH Ifp was bom ih PariB on the list of 
October and his birth wast duly registered jn a certificate 
wibch made him the legitimate spn of Auguste Jean Hyacijathe 
Demorfty, described as a landowner of St Domingo M. 


Demomy was m fact an officer m the Prussian army and a 
native of St Domingo, though he owned no land there or else- 
where After a brilliant school and college career he received 
a commission in the army, and next year entered the staff college 
and became lieutenant. The comte de Morny, as he was called 
by a polite fiction, served m Algeria m 1834-35 as aide-de-camp 
to General Camille Alphonse Tre/tl, whose life he saved under 
the walls of Constantine When he returned tp Pans in 1838 
he secured a solid position in the business world by the establish- 
ment of a great boetroot-sugar industry at Garment in Auv( rgjae, 
and by writing a pamphlet Sur la question des sucres in 1838 
In these and other lucrative speculations he was helped by the 
beautiful and wealthy wife of the Belgian ambassador, Charles 
Joseph, comte Lehon, until there were few great commercial 
enterprises in* Pans in which he had not an interest Although 
he sat as deputy for Clermont-Ferrand from 1842 onwards he 
topk at first no important part m party politics, but he was 
heard with respect on industrial and financial questions He 
supported the government of Louis Phibppe, because revolution 
threateqed his commercial interests, but before the catastrophe 
of 1848, by which he was temporarily ruined, he meditated 
conversion to the legitimist cause represented by the comte de 
Chambord His attitude was expressed by the mat with which 
he is said to have replied to a lady who asked what he would do 
if the Chamber were “ swept out ” Range myself on the side 
of the bropm handle,” was his answer Presently he was 
admitted to the intimate circle of Louis Napoleon, and he helped 
to engineer the coup d'etat of the 2nd of December 1851, on the 
morrow of which he received the ministry of the interior After 
SIX months of office, during which he had shown commendable 
moderation and tact to his political opponents, he resigned his 
portfoUo, ostensibly because he disapproved of the confiscation 
of the Orleans property but really because Napoleon, influenced 
by Morny ’s rivals, resented his pictensions to a foremost place 
m the government and his desire to insist on his claims as a 
member of the Bonaparte family He now resumed his financial 
speculations, and when m 1854 he bicame president of the Corps 
I ^gislatif, a position which he filled with consummate dignity 
and tact for the rest of his life, he used his offic lal rank to assist 
his schemes 

Politics and high finance with Morny went hand in hand 
In 1856 lie was sent as special envoy to the coronation of 
Alexander II of Russia, he executed his mission with prodigal 
splendour, and brought home a wife, Princess Sophie Troubetzkoi, 
who by her connexions greatly strengthened his social position. 
In 1862 Morny, whose power was at its culminating point, was 
created a duke It is said that he aspired to the throne of 
Mexico, and that the French expedition sent to place Maximilian 
on the throne was prompted by Napoleon *s desire to thwart 
this ambition In any c ase, in spite of cwrcasional dissensions, 
Moray’s influence with the emperor remained very great, and 
the liberal traditions which he fiad retained enabled him to serve 
the imperial cause by his influence with the leaders of the 
opposition, the most conspicuous of whom, Fmile Ollivier, was 
detached from his colleagues by his efforts But while he was 
laying the foundations of the “ Liberal Fmpire ” his health, 
undemuned by a ceaseless round of pphtical and financial 
business, of gaiety and dissipation, was giving way, and was 
further injured by indulgence m quark mcc^ancs The emperor 
and the empress visited him just before his death m Pans cm 
the xoth of March 1865 

Morny’s valuable collection of pictures was sold after hi$ 
death In spite of his undoubted wit and social gifts Morny 
failed to secure the distinction fie desired as i dramatist^ and 
njope of his pieces which appeared under t,he pseudqnym of M, 
de St R^my— -S'fif la grande route, Monsieur Choufleury r ester a 
chet luiy and the Finesses du man among others*-^ct with any 
considerable ^utcess on th^ stage. 

The figure of tho due de Morny is faognUdJ: to the genecal reader 
in the due de Mon of L$ Nabob of Alphonse Daudet, who had been 
one of his secretaries, flee F LoU6e, he DMcde Morny et la d/a 

mond empire (1909) Earlier accounts are by H Castille, M do 
Momv (*859), and Arthur de la Gutonpi^re, utudes et port/mU 
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poltitques (1856) See the literature dealing with Napoleon III , 
and the article on Flahaut de la Billai:denc , also F Lolidc, Le 
Due de Momy, adapted by B O'Donnell A volume, Extraxts des 
fnSmotres de Motny line Amhassade en Russie was jjubhshed 
in 1892 

MORO, ANTONIO {c i5i2-*iS75)j otherwise knov^n as Sir 
Anthony More, the eminent portrait-paintef, was bom at 
Utrecht in 1,512 according to some, but m 1525 according to 
Karl van Mander m his He( Leven der Schitders He studied 
his art under Jan Schoorel, and after making a professional visit 
to Italy he commenced to paint portraits in the style of Hans 
Holbein His rise to eminence was rapid In 1552 he was 
invited to Madrid by the emperor Charles V to execute a 
likeness of Prince Philip Two years afterwards he was in 
London painting the portrait of Queen Mary For this picture 
an annual salary and, as some suppose, the honour of knighthood 
were conferred upon him On the death of Mary in 1558 Moro 
returned to Spam, and lived there for two years m great honotir 
with Philip II , executing, in addition to portraits, several copies 
after Titian His death took place at Antwerp about 1575 
Among his figure-pictures Van Mander specifies the ^^ircura- 
cision of Christ,'’ executed for Antwerp Cathedral, as one of 
the roost notable His portraits are full of individuality, and 
characterized by firm and Solid rendenng of flesh Several 
admirable examples are preserved in Madrid , among the rest 
the portrait of Queen Mary of England, which has been 
excellently etched by Milius {V Art, Dec 8, 1878) “ Moro's 
style," says Stanley in his Dutch and Flemtbh Painters, “ so 
much resembles that of Holbein as to frequently create a 
doubt to which of them aportrait is to be attributed, but he 
IS not so clear and delicate in his colouring (perhaps from 
having painted so much in Spam) as that master " 

MOROCCO (El Maghrib el Aksa, 1 he Farthest West," 
t e of the Mahommedan world), an independent state of North 
Africa, bounded on the N by the Mediterranean, on the E by 
Algeria, on the S (indefinitely) by the Sahara, and on the W 
by the Atlantic fis far south as Wad Dra*a Its landward limits 
c^n only be vaguely defined The eastern frontier towards 
Algeria, determined by the treaty of 1844, ^ purely conven- 

tional line starting from the mouth of a small stream called the 
Skis and running across country in a general S S E direction 
In 1900 this was given a westerly trend to the south of the Atlas 
by the annexation of the Figig, Igli and Tuat oases by h ranee 
TTie southern boundaries expand and contract according to the 
power and activity of the central authorities Behm and 
Wagner, who included Figig, Tuat, Kenatsa and other oases, 
estimated (m 1882) the then area of the sultanate at 305,548 
sq m The allegiance of many of the tribes within this compass 
IS questionable and intermittent, and the loss of the district 
from Figig to fuat, which is not accurately defined, has 
considerably reduced the area Morocco is still the portion 
of Northern Africa about which European mformation is 
most defective, and all maps are still to a considerable extent 
composed of unscientific material eked out by probabilities and 
conjecture 

The Mediterranean Coast Land^ — The^ seaward aspect of Morocco 
only IS known in detail To the Mediterranean it presents for 
about 200 m the tugged profile of the Rif hills (still unexplored), 
■which generally end in lines of cliff broken at intervals by narrow 
swe^s of sandy beach, but occasionally open up into beautiful and 
fertile valleys A^iit 6 m* west of the Skis lies the mouth of the 
river Mulwiya, and lo m farther on, opposite Cabo del Agua (Ras 
Sidi Bashir), is a ^oup of (Iry and barren islands, owned by Spain, 
known as Chaflannas or Jazair Zafrftn (Spanish las Chafannas), 
which protect the best roadstead on the Rif coast Between Point 
Qvuviana and Mehlla runs a low and sandy shore in front of a great 
salt marsh, the Mar Chica of the Spaniards Mehlla (Meliliya) iS 
a fortified rock convict station or presidio, held by the Spaniards 
since 1497, fornung a peninsula connected by lines of rampart with 
Fort Rosano on the heights behmd The fine semicircular bay of 
Alhucemas is the seaward end of one of the most beautiful valleys 
in the Rif, clothed with verdure and dotted with hamlets A 
Spanish jh^esidto occupies one of the larger of the Alhucemas island^ 

( AbMarernma) , which are identified wi8i the Ad Sex Insulas of the 
itineraries Another Spanish presidio crowns the island rock 
Pefton de Velez, and in the valley off which it lies stood a town 
known to the Spamards as Velez de Gomera, to the Arabs as BAdU, 


which continued to be a. place of importance in the i6th century. 
Ihc so called Bay of Tetuan (TettAwan) — the town is mst visible 
from the sOa — is hitle more than the straight streten of coast 
between Cape Mazari oh the south and Cape Negro or Negrete on 
the north, but the prominence of these two headlands gives it an 
appearance of depth From Cape Negro northwards to Ceuta the 
most notable object is the summit of Jebel Musa, wh4ch, though 
situated on the Strait of Gibraltar, towers above the intervening 
hills Ceufa (Sibth) the most important of the Spanish settlements 
in Morocco, occupies a peninsula — the head, Mt Acho, standing 
about 4 m out to sea, and the neck being low and narrow It 
marks the eastern end of the strait. Westwards, the first point 
of interest is again Jebel Musa, the Elcphas of Strabo, and the Apes" 
Hill of English charts About 20 m farther along the coast lies 
the Bay of Tangier (lanja), one of the finest harbours in Morocco 
West from Tangier runs the Jebel Kebir (rismg to a Uttlo over 
1000 ft), the seaward extremity of which forms Cape Spartel, 
the norln-wcst angle of the Afncan continent, known to the ancients 
as Ampelusia or Cotes Promontorium The lighthouse, 312 ft 
above sea kvd, built in 1865 at the cost of the sultan of Morocco, 
and maintamcd at the joint expense of England, France, Italy and 
Spam, is the only one on the western coast It is provided "with 
a fixed intermittent white light, visible for 3!) m 

The Atlantic Coast Line — The Atl intic coast of Morocco is 
remarkable for its regularity it has not a single gulf or nolbworthy 
estuary Iht capes are few and for the most part feebly marked 
Soulh'ward from Cape Spartel the short sinks rapidly till it is 
within a few feet of the sea-Ievd In the low cliff which it forms 
about 4 J m from the lighthouse there is a great quarry, which from 
remote antiquity has yielded the hand mills used m the langur 
thstrict A stretch of low maishy ground along the TahaddSrt 
estuary — W Muharhar and W el Kliairfib — agrees with 
Scylax's Gulf of Cotes {Tissot) Eight m farther lies Azila, the 
ancient Colonia Juha Constantia Zilis, with a Moorish and Jewish 
population of about 1200 For the next 16 m , between Azila and 
Laraish (Laraichc), the coast has a tolerably bold background 
of lulls, Jebel Sarsar forming an impoitant landmirk for the latter 
town which, with its Phoenician, Roman and medieval remains 
IS historically one of the most interesting places in Morocco.^ A 
Ime of reddish cliffs about 300 ft high runs south for about 10 m 
from the W Lekkus it whose mouth the town is built, then the 
coist sinks till it reaches the shnne of MulAi Bu SclhAm, on an 
eminence 220 it high Between Mfilai Bu SclhAm (often wrongly 
called Old M’imora ") and a similar height crowned by the tomb 
of Sidi *Abd Allah JclAh lies the outlet of the Blue Lake (Marja 
/arka), 10 or 12 m long Farther south, and separated from the 
sea by an unbroken line of rounded hills (23o-2(>o ft), is the much 
more extensive lagoon of RAs exl Dura, which in the dry season 
becomes a series of marshy meres, but in the rainy season fills up 
and discharges into the Sebu Eastward it is connected with the 
Marjat el Gharb, ftd by the W Mcda On the south side of the 
outlet of the Sebu lies Mchediya (otherwise misnamed New MAmora 
or Mehduma) founded by "Abd cl Mfimin, and named after the 
Muwahhadi Mahdi It was held by Spain from 1614 to 1681 
Twenty imJcs farther is the mouth of the Bu Kagrag, with SalU (Sla) 
on the north wdo, long famous for its piracies, and stjll one of the 
most fanatical places in the empire, and on the south side Rabat, 
with its conspicuous Hassan tower, and Sheila with its interesting 
rums Onward for 100 m to Point Azammur and the mouth of 
the Um tr-Rabi‘a River a line of lulls skirts the sea, tlie shore is for 
the most part low, and, with tlic exception of capes at FedAla (a 
small village, onginally a jxirt, partly rebuilt by Mulai IsmA il^ and 
completed by Mahommed XVII , who opcnt^l it to Europeans 
between 1760 and 1773) and DAr el -Baida or Casablanca, it runs 
in a straight line west-south- west Azammur (Berber for “The 

Wild Olives," VIZ of the bheikh Bu Shaib) — once the frontier town 
of the kingdom of Fez — stands on an eminence about ij m from 
the sea on the south side of the Um er Rabi'a, here some 1 50 ft 
wide, deep and red, with an obstructing bar The bay of Mazagan, 
a few miles to the south, curves westward with a boklness of sweep 
unusual on this coast About 8 m to the south, and less than 
I m inland, he the extensive rums of Tit, a town which proved a 
thorn in the side of the Portuguese of Mazagan till they aestroyed 
It At Cape Blanco (so called from its white cliffs) the coast, which 
bulged out at Cape Mazagan, agam bends south to resume much 
the same general direction for 55 m to Cape CanUn On this 
stretch the only point of interest is the site of the vanished 
Walidiya, formerly El-Ghait, wifh an fextellent harbour, formed by 
an extensive lagoon, which by a little dredging would become the 
safest shipping station on the whole Morocco seaboard About 
18 m iartti&r lies Skffi (Asfi), the most picturesque spot on the west 
coast, with the high walls and square towers of its Portuguese 
fortifications shown to advantage oy the ruggedness of the site 
Sixty miles farther south lies Mogador, beyond which the coast! 
becomes more and more inaccessible and dangerous m wmter, 
being known to navigators as the " Iron Coast." From Cape Si^i 
(Ras Tagriwalt), 10 m south of Mogador, the direction is due 
south to Cape Ghir (tghir Ufrani), the termination of Jebel Ida fi 
TanAn, a spur of the Atlas Beyond this headland lies Agadir 
(Agadir Ighir), the Santa Cruz Mayor or Santa Cruz de Berberia 
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of the Spaniards, formerly known as the Gate of the Sudan ^ It 
IS a little town with white battlements three-quarters of a mile ' 
in circumference, on n, steep eminence ooo ft high In the 
i6th century it was seized by the Portuguese but m 1536 it 
wis captured by Miilai Ahmad, one of the founders of the Saadi 
dynasty Some Oo in farther south at the mouth of a river 
known by the same name, is the roadstead of Massi, with a 
mosque popularly reputed the scene of Jonah's restoration to 
terra firma 1 his port * was regularly visited by the Cicnocsc 
traders in the lOth century, who exported skins, gum, wax, gold 
ind indigo Another ^o m firther south lies Ifni, i landing place 
easily recognizable by the shnne of Sidi Worzek, a few miles to the 


Character of the Interior —The backbone of the country is the 
Great Atlas (Daren of the Berbers), for nnIirK see Atlas The 
prini ipal rivers take their rise in the Atlas Mountains, and the 
' headwaters of the Mulwiya, the Sebu, the Dm er*Rahi‘a, the 
Draa and the Ziz all rise between 32*^ 20 and 32° 30' N , and 
between 3° 30' and 5° W The Mulwi}a (Muliuha and 
MaK a of Plin\ , ) is the river which the French have long 

wished to make the western boundary of Algeria Its course is 
largely unexplored save by native krone h officials About 34^ 
20' N General Colvile found it some 200 yds wide but cjuite 
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south of which IS the Cape Non * of the I’ortuguese The hotter 
known Cape Nfm lies 5 or 0 m north of the W Nun, at the mouth 
of which IS AssSka, a port which the sultan of Morocco opened to 
foreign trade in 1882, but closed after six months From Assaka 
to the mouth of the Dra a the country continues broken and 
fertile, but farther south it is flatter and more sandy, so that with 
the Dra a the Sahara may be said to begin 

’ This must not be confounded with Santa Cruz de Mar Pequcfla, 
a post established in 1476 somewhere on this coast by Herrera, 
lord of the Canary Islands After obtaining permission to re 
occupy the post m 1861 the Spanish government was unable to 
identify it, though m all probability the original site was the lagoon 
known as Puerto Cansano, much farther south But this is now 
too remote a spot to be worth colonizing, hence the desire to substi- 
tute some other Ifni, on old maps Gueder, was chosen (1878), 
there being some evidence to show that it was possibly the true 
site of the ancient fort 

** See Valentin Ferdinand, Beschreihung West Afnkas (Mem of 
the Acad of Munich, 3rd Class, pt vui ) 

* No, Non, Nor, Naum, NSo, arc among the vinous readings It 
was another Cape Non to the south of Cape Bojador which seems to 
have given nsc to the proverb, Quern pasar 0 caho de Ntlo ou tornara 
ou ntto See Bdl de ta Soc Geogr (Madnd, 1880), p 316 


shallow, about 25 m cast of its source, where it is crossed by 
the route to ZT/, it is already a powerful stream with a deep bed 
cut in the granite roik, and shortly afterwards it is joined by 
the W Sgimmel, a still larger affluent (Rohlfs) Of the lesser 
streams which flow into the Mediterranean it is enough to 
mention the W Martll or Martin (otherwise W BQ Sfiha, 
W Ras, W Mejeksa), which falls into the Bay of Tetuan, and 
IS identified with the Tamuda of Pliny and 1 haluda of Ptolemy 
On the Atlantic seaboard there are a number of compara- 
tively small streams north of the Sebu, the thief of which is the 
winding W Lekkus, with several tributaries The Sebu (the 
Subur magnificus et navigabihs of Pliny) may be compared to 
the Thames m length and width, though not m steadiness and 
depth of current At Meshra'at el-Ksin, about 70 m from its 
mouth, it IS about 10 ft deep m the month of May and more 
than 460 ft wide, and, though its banks are 21 ft high, extensn e 
inundations occur The tide ascends as far as El-Kantaraj, 
15 m above Mamora, and steam barges with a small draught 
of water could make their way to the ford just mentioned, and 
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possibly even far as Fc** Affluents of the Sebii are W* Mikkes 
and W Redem (90 m long) The swift and muddy current of 
W Bcht usually loses rtself in a swamp before it reaches the 
mam stream The Ragrag, whK*h debouches between Rabat 
and Salli, is about the same length as the Beht, but of much 
more importance It and the Um er-Rabfa (mother of 
grass), although their mouths are widely separated, dram the 
northern slopes of the central Atlas The impetuous Um er* 
Rabfa, with a rocky bed and many rapids, is perhaps as large as 
the Sebu W el-AbiSd, W Akhdar and W fessaut are the 
principal affluentsr This last is separated by about 10 m only 
from the valley of the Tansift, the river which flows to the north 
Qf the aty of Marrakesh, and by the W Nefis, the Asif el-Mal 
(Asif IS Berber for river), the W Usbi, and other smaller tribu- 
taries, receives the waters of about 180 m of the Atlas range 

The valley between the Atlas and the Anti- Atlas is traversed 
by the W Sus, whose ever-flowing stream is sufficient to turn 
the whole district into a garden The MSssa or W al-Ghas, 
though Its headwaters dram only one or two of the lesser valleys 
at the south-west end of the Anti-Atlas, is about 50 yds 
from bank to bank at the mouth, with a depth at high water 
and in the proper channel of something over a fathom Farther 
south is the Assftka, known to European geographers as the 
W Nun, and finally the W Dra*a is reached, which in length 
exceeds all the rivers of Morocco, but, except m spring, when 
the snows are melting m the highlands, remains throughout its 
lower reaches a dry sandy (Jiannel In the upper valleys 
however mnumerable streams from the south side of the mam 
chain of the Atlas, the W Dades from the east, and the Asif 
Marghen, W cl-Molah, or Warza^et from the west, flow through 
populous and fertile valleys, and unitmg to form the Draa 
cut their way southward through a gorge in the Jebel Soghar, 
which, as the name implies, is a lower range running parallel 
to the Atlas proper For the next 130 m the stream holds 
S S E , drained at every step by the irrigation canals which turn 
this region into a green uasis^ till at last its dwindling current 
bends westward to the sebkha (salt marsh) of Debaya For a 
few weeks once a year the thaw-floods fill this shallow but 
extensive basin and rush onwards to the Atlantic, but in summer 
it dries up, and, like the bed of the river for some distance 
below, IS covered with flourishing crops From the south of 
the Atlas still farther east descend other streams, the W Ziz 
(with its tnbutanes the W Todgha and W Ghens), the W Ghir, 
the W Kenatsa, &c , which, after watering the oases of Med- 
ghara, Tafilalt (Saplm^), Kenatsa, , lose themselves in the 
lands of the Sahara 

[Geology — The Atlas Mountains, which arc built up of a senes of 
ndges nsiog to 12,000 ft to the east gf Morocco, form the backbone 
of tihe country The central and highest portions consist of shitcs, 
crystalline limestones and schists of Arcnean, Pre-Cambrian and 
possibly of Cambrian ages They are much folded and broken 
through by numerous mlrusions of basalts and diorites. The mass 
if Jebel Tezah is comjxised of mica schists and porphynes which 
appear to bear closer resemblances to the mctamoirhlc rocks of 
]^gypt than to the Archean crystalline formation of Central Africa. 
Th^ strata of the central ndges are succeeded by a CTCat thickness 
6f pdrple marts, red ^hdstonel, conglomerates and calcareous rocks, 
occumiig in faukod^ folded and dotached areas and recently con 
sidered to range from Silurian tp Trias t-atcr palaeozoic rocks of 
Devonian and Carboniferous ages alsd form a broad zone extending 
into the Sahara on the southern and south eastern flanks The 
Whole of the Cretaceous system IS tvprcsen ted by tlic shales and lime- 
stones occhmng betweeno. thecxiaktandthecd^of the plateau above 
Morocco, bfut do hot enter mid the composition of the High Atlas. 

Moraines^ made up lately of uns^tnaled blocks of pprphyry, have 
been reported from the vpper Atla$ At the foot of the mountains, 
extensive mouncis of bbnldcr !>eds a!fe developed on an immerise 
scale and were considered by Maw to belong to the Glacial Epoch 
Between DanaaM and the however^ tlie signs pf a former glacia- 
tifm appear to be No moraines occur here, and conso- 

qvicntly the glacial ongih of th^ boulder bpdJ> cje^rlbfed by Mkw has 
b^ii disputed Thby are probably alluvial cones brought down 
torn! tihe High Atlas and iflountainous JrcgionJs. From Mogadon 
to bo mu mlat^; and over the plauikjlu^ouwd MairSJoe^, a tuf^ceoiis 
deposit ipjcining a hafd crust, severalifjset fl«ck, follows every undu- 
lation of th® l^round Immense accuiniilations of tufa at^ met wtth 
in the lime$ftone areas of th^ mtomtaml The chief tectonic struC'^ 
tores vrlflch ti%klid K £ belong to the Alpmeand Mediterranean 


systems. The Cretaceous and Tertiary rocks are involved m these 
movements, which, however, were moulded on an earlier fbdding 
acting tlie paldcozoic rocks of the Atlas region The sundermft 
of Africa from Europe at the Straits of Gibraltar took i>lacei m 
late Tertiary times, while the elevation of the Bajrbary coast to a 
height of 30 to 70 ft is of Recent date ] 

CAma/tf^lhe climate is good, and produces a hardy race 
Shielded by the Atlas from the hot winds ot the Sahara, the coaat of 
the Atlantic ofleri great attractions to those suifecing from chest 
camplaints Tangier is a rocogmaaed health resort, and Mogador 
and Rabat await development as such, Ram falls only between 
September and April# on the Atlantic coa^t it is brought by the 
south-west wind, and on the Mediterranean sometimes also by tho 
east wmd, or sTtenkiy otherwise dry and somewhat trying to invalids 
The woiKlerfully temjierale chmato of Mogador i« due in a great 
measure to trusivv ortliy trade winds in Tangier apd Mogador 
the thermomt ter seldom rises over 80° F# pr nhka be^oW ^j^lhough 
inland the extremes are much greater and while on the ptims or m 
low lying cities the heat grows intense, snow gleams on the Atlas 
ne irly all the year round lEe best months for visiting the interior 
are Septembi r (if ram h is fallen) , October, November and the ecorly 
part of December or May and June 

Fauna — The absence of woodland keeps wild animals in chock 
Besides the lion, which exists m very limited numbers — and, accord- 
ing to local proverbs, with diminish^ courage— the spotted leopard, 
panther, hyatni, jackal, lynx, fox, wild boar, porcupine, anbloj)e 
and gazelle are the most impoitant The auAad or wild sheep is 
founel m the more inaccessible parts of the Atlas Rabbits swarm 
m the country to the north of the Bu Ragrag, and since 1870 they 
have ciossed this stnam, which used to be their southern limit 
Hares are generally tommon Rats are from tune to time a plague 
to agriculturists, and the icrboa is frequently met with A kind 
of ground-squirrel, the nbstb, occurs in the southern provinces 
Monkeys of the same species as those of Gibraltar frequent the neigh- 
bourhood of Jebel Musa or Apes* Hill Ihe common wild buds 
include blackbirds goldfinches, Imnets, greenfinches, robins, wagt uls, 
skylarks and crested larks, swifts, m igpics, cuckoos, lapwings, rollers, 
several shrikes, as well as turtle doves, nightingales, jays and buff 
backed egrets 1 he house sp irrow is not found , between Marraktsh 
and Mogador its place is laktn by a biaulifnl bird {Emhtnza stno- 
lata)y locally calJ^ tab%by or doctor * The birds of prey include 
eagles, vultures, ospreys, buzzards, falcons, harntrs, kestrels kites 
ravens and hawks Hawkmg is still indulged in by some of the 
country governors, and the Moors ire very fond of hunting, many 
keepmg greyhounds The Barbary partndge is the main rcsoiuco 
of the sportsman, though he may also bag several other varieties 
of partridge, bustards, guinea fowl, plovers grouse, snipe quail 
curlew, ducks and other watei fow 1 Along the c o ist there is no lack 
of gulls, gannets, pelicans, flamingoes, heions, whimbrel, oyster- 
catchers, <&c Most towns have their colony of storks Several 
venomous snakes and two vipers arc found, but are not common 
and the same may be said of scorpions and tarantulas, but centipedes 
are more numerous Human j)drasites arc, however, most to bo 
guarded against Mosquitoes give little trouble save in towns or 
near water Invasions of locusts arc serious, but intermittent 
Lizards, chameleons, tortoises and frogs are familiar objects it is 
from Morocco that the small tortoises hawkeil about the street^ of 
London are usually obtained 

Of domestic animals tlie mule is the great beast of buiden, though 
camels, marcs and asses are also employed The horse is usii illy ^ 
sturdy little animal, but far below the ancient reputation of the Bar- 
bary steed It IS seldom used as a draught animal Roughly broken 
when young, his mOuth is soon spoiled by barbarous bits, and hii 
feet by square shoes The finest animals are said to be bred ill 
Shiadhma ami Abda In form and size the mules are miioh superior 
ancHisually fetch two or three titnes the pnee of the horse f he 
horned cattle arc not unlike Alderncys but being practically 
untended, and the oxen liavmg to do the ploughing they furnish a 
very different quality of milk, yieldmg it only while the calf looks on, 
the sheep, for the improvement of which, also, nothing is done, 
have spiral boms (not infrequently four), rounded forehpadS and long, 
fine wool, the goats. Which futnish the famous leather, needing even 
less care arc still more abundant Domestic fowls are kept in great 
numbers, they are of the Spanish type small and prohfic 

The bomto and mackeru fishery off the coast of Casablanca and 
Tangier attracts flsbers from Spain, Portugal and other parts of 
Europe Occasionally a small shoal may be found as far south os 
Mogatdor Soles, turbot, bream, bass, conger etl and mullet are 
common along tlie coast, and ^^onthern Morocco is visited occasion- 
ally by shoals of a large fish , called the azlin^ah {saaena agmla ) , 
rough scaled and resembling a, cod, and thp tasargelt (Temnodon 
saUator)y the blue fish *’ pf North America. Crayfish, prawns, 
oysters and mussels swai^m m the rpeky places, but thp natives have 
no proper method of catching them, and edible crabs unknown. 
The tunny* pilchard and sardine, aqd d kind of shad known as the 
“ Mogador ncrring,” all proye at times ot proctipaj omportance 
The catching of the shabm, a spepies pf ahad, ims called Barbary 
salmon is a great mdnshy on the principal rivers of the ooaat, and 
vast numbers of thofism which are often from | to 15 Ih in weight 
are dried and salted. They ascend from the sea m spnng. Barbels 
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and a few other small fish swarm in the streamsy but f6f the angler 
there is little real sport 

Jt^lora — From the presence of a large proportion of plants of cen- 
tral and northern Europe (none of the northern plants, however, 
being of alpine or arctic type) and the absence of southern types 
characteristic of the sub tropical zone, Ball concluded that the 
Morocco flora is altogether a portion of that great Mediterranean 
flora which, with local pocuiianties, one finds from the Indus to the 
Atlantic Islands," but that " tho mountain flora of Morocco is a 
southern extension of the European temperate flora, with httlc or no 
admixture of extraneous elements, but so long isolated from the 
neighbouring regions that a considerable number of new specific 
types have been developed ' Of tho individual plants none ire 
more remarkable than the avar and the dtgdiu The fenrmor {Calhtrti, 
quadnvalvtSf or Thu'ja articulata of Shaw) is a cypress like tree 
that grows on the Atlas both m Morocco and Algeria It furnishes 
gum sandarach, and its beautiful and enduring lamber has been 
identified with alerce witli which the Cordova cathedral (mosejue) 
was roofed j and with the citrus wood, arbor vitae, of the ancient 
Romans The 3 lrg&n, Elaeodendron argan {Argama sxderoxylon) 
13 confined to a tract of country extending about 150 m along the 
coast, from the nver lansift almost to the nver Sus, and about 30 m 
in breadth, and it is found nowhere else m the world The fruit, 
which ripens between May and August, is an ohve looking nut, 
greedily eaten by camels, mules, goats, sheep and horned cattle 
(but not by horses) for the sake of the fleshy pencarp, and crushed 
by the natives to extract the oil from the kernel Thougli its 
strong and fulsome savour renders it nauseous to tho European 
palate, this oil is largely used in tho co<ikery of southern Morocco 
The " prickly pear " and the aloe form part of the features of the 
landscape from tho coast up to the slopes of the mountains but 
neither 1J5 indigenous The cork tree has lost ground enormously, 
though it probably forms the sbiple of the Ma'inora forest, \ihich 
extends for some 20 m between tho Bu Ragiag and the Sebu Ilv 
palmetto is often locally very abundant, but the most common wild 
tree on the plains is the thorny lotus or mimosa m tlie mountainous 
regions it is i educed to a mere scrub Lentisks arbutus oleanders 
jumpers and broom are also common, but yast stretches of country 
are devoid of either trees or shrubs Citrons lemons limes (sweet 
and sour) apricots plums melons mulberries walnuts and chest 
nuts are common in many parts Tetuan atnd Laraish are famous 
for oranges Meqninez for quinces, M irr^kesh for pomegranates I ez 
for figs, r ifll&lt ind Akka for dates bfls for almonds Duk 3 -lla for 
melons Tagodast Edanan and Rabat for grapes and Tarudant for 
olives The grape is extensively cultivated, but principally for eating , 
the Jews manufacture cnide but palatable wines Sugar once grown 
in Siis to supply the demands of the whole of Morocco has dis 
appeared is nave also cotton and indigo Indian hemp and tobacco 
are cultivated under the restrictions of an imperiil monopoly - 
the former (of prime quality) being largely used as hashish the latter 
though never smoked as snuff Barley is the most usual cereal, 
but excellent crops of wheat maize millet ryi beans peas, chick 
peas and canary seed ore also obtained Potatoes, tomatoes, c ib 
bages and beets h ive been introduced from abroad , otherwise tht 
ordinary vegetables are pe is beans turnips, omons garlic capsicums 
cucumbers, m irrows and carrots Sweet herbs arc extensively grown 
for use m cooking and in the preparation of tea 

In some of the Atlas valleys there is a wealth of tmiber enormous 
conifers 10 to 12 ft in girth of stem oaks &c but the greater part 
of the country has been cleared of forest exhibiting only brushwoo<l 
and the lesser fruit-trees Cowan, wnting more immodiattly of 
the country between Morocco and Mogaclor speaks of drifts of 
asphodel white lilies blue convolvuli white broom flowers thyme 
and lavender borage mangold, purple thistles colossal daisies 
and poppies " , and 1 rotter tolls how for miles the undulating 
plate iu of Kasar Far 3 ,* 6 n was covered with wild flowers whose 
varied colours and the partiality with which each species confined 
itself to certain giound gave to the landscape a fjrilliant and unique 
appearance D irk blue yellow and red — ^ins marigold and poppy 
—occurred m pitches an acre m size, farther on wliole hills and 
valleys were 01 a delicate blue tint from convolvulus and borage 
At times the traveller’s tent is pitched on a carpet of mignonette — 
— indigenous to the country — fit times on a carpet of purple bugloss 
In the country of the Beni Hasan sciiulls are so abundant that the 
fibres of the bulEs are used instead of hair in making tent-cloth , and 
m the north of A 1 Kasar al*Kebir the moors are covered for miles with 
a beautiful white heather From such gorgeous combinations of 
colour one can well imagine that the Moors drew the in&piration 
of their chromatic art but the season of floral splendour is brief 
and under the hot sun everything soon smks into the monotony of 
straw ^ 

Inhabitants — ^No well-fouilded estimate exists as to the number 
of inhabitants within the Modnsh Empire, and the suggestions 

1 rhe botany of Morocco has been explored by Balansa (1867) 
Hooker, Ball and Maw (1871) Rem and Fritsch (1873), Ibrahim 
Ammenbt (a Berber collector 1873, 1876), the Rabbi Mardochee Abi 
Semr (1872-1873) , and tile results have been systematically arranged 
m Cemem^^ Compendium ftoreie atlanttciX^ • ou Flore des Hats 
barbaresques (Pans, 1881, &c ) 


vary between five and ten millions The majonty of the 
inhabitants are pastoral and agricultural in their pursuits, but 
while large stretches of country are inhabited sparsely or not 
at all, other parts, especially along the Atlas >slopes, are closely 
dotted with considerable villages whose hardy occupants 
cultivate every foot of level surface which it is possible to till 
and irrigate Tlorec races inhabit Morocco, and the members 
of two others are continually beang introduced The most 
numerous and important are the aboriginal Berbers (qv ) — 
known locally also as Amazigh— 'Who inhabit the mountamous 
districts, and whose blood to a greater or less extent permeafe\ 
the whole population These wore the people who thrice 
conquered Spam-*-once from the Visigotlis, and twice from their 
less stalwart co-rehgionists It has been its ( onstant reinforce- 
ment by this Berber element that has maintained the indepen- 
dence of Morocco alone among the countries of North Africa 
The plains are for the most part occupied by Arabs {q v ), intro- 
duced m the nth and 12th centuries, long after the so-called 
“ Arab invasion of the 7th century, which would have left few 
traces but for the Moslem missionaries who came after them 
A large number of the plainsmen are, however, composite 
Arabicized Berbers, known to foreigners as “ Moors (q v ), to 
which division ilso the mixed race of the towns belongs 
Arabs are never found in tlie mountains save as religious 
teachers or authorities^ but only a small proportion of them 
continue nomadic 

The third race which may be considered native is the Jewish, 
consisting of two distinct sections those settled among the 
Berbers from time immemorial, speaking their language, and in 
addition a hideously corrupt Arabic, and those expelled from 
Europe within comparatively modern times, who have got little 
farther than the ports, where they speak Spanish with tl>e 
addition of iVrabic Ihcse latter are the most progressive and 
flourishing of all the inhabitants of Morocco, and in their hands 
lb much of the foreign trade It is a remarkable fact that 
sev ral of the so-called Berber tribes are believed to have been 
of Jewish origin, having embrac ed Islam on the coming of Mulai 
Idris To these white races constant additions of a negro 
clement are being added by the slave-trade with the western 
Sud^n, while intcr-m images between negro and Arab or Berber 
have produced a proportion of mulattos 

The last class consists of the small colonies of Europeans 
settled at the ports, for the most part engaged m trade The 
largest of these colonies, in this case principally Spanish, is 
found m Tangier All such foreigners are under the local 
jurisdiction of their own consular courts They possess more- 
over the nght of claiming the protection of their authorities 
for natives entrusted with their interests, without which, in 
the absence of justice, commerce with the interior would be 
impossible 

Language —The language of Morocco is Berber of which several 
dialects arc spoken notably tliat of the Rif, towards Algeria and the 
ShiUia of central Morocco and the Sus Of these v ery little is known , 
but they do not essentially differ from one another or from those of 
Algeria, notwithstanding considerable variations of pronunciation 
and a varying proportion of Arabic or other admixtures, there being 
no written standard to maintain On the plains, and coast of 
central Morocco however Arabic has superseded Berber as the 
language of creeil and court Since the 15th century when Ibn 
Khaidinn found the Arabic of Morocco very corrupt, it has made 
great strides^ and having alwavs been i foreign tongue with the 
Korin as its model it has csca^^cd many of the faults into which 
Eastern Arabic outside Arabia has fallen Tlus is especially notice- 
able in the coirect Arab value given to the alphal:)et and in the strictly 
classical use of many' terms especially among the litterati of Fez 

Provinces and Town^ — Political divisions can hardly be said to 
exist in the Moorish Empire to day, although it is formed of wfiat 
were at one time or other the inacpendcnt kingdoms of Fez and 
Marrakesh and the important provinces of $us Tafil&lt and the 
Rif, together with the haharah oases As 'administrative units 
the various subdivisions chaise according to the relative strength of 
tribesmen and government Central Morocco between the two spurs 
of the Adas ending towards Rabat and at Cape Ghir, is, however, 
naturally parcelled out by its rivers into the distnbti of Tamsna, 
Shawiya, DuJiMla Abda, Shiadhma and Haha running from north 
to south along the coast, and Sraghna and RahOxima lyifig utlatid 
from the last three 
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There are only three great inland cities, each of which in turn 
serves as nxetropoUs. Fez, Mequinez and Marrakesh The towns 
next in importance are the seaports of Taugier, Casablanca (Dar el 
Baida), Mogador, Mazagan, Saffi, Salli-Rabat, Laraishand Tetuan 
All these places hre separately noticed The ports of Agadir Ighlr 
Azammur and Azila being closed to trade, are m a decayed 
condition On the Mediterranean shore, along the coast of Er Kif 
the Spaniards have for centuries possessed Ceuta, Pefiqn de Velez 
AIhucemas and Mehlla, in 1848 tnoy appropriated the Chaflfannas 
Islands Inland besides the three cities named, are the sacred towns 
of Mulai Idris, ZarhOn Sheshftwan and Wazzftn (the last-named of 
which alone is open to Europeans), and the imnor towns of Ai 
Kafar, Sifrfl T^za, Dibdu and Ujda in northern Morocco (once the 
kingdom of Fez) , Damnat, El KIS. Sidi Hahal, Zett&t and Amzmiz 
m central Morocco (once the kingdom of Marrftkesh) , Tanidant, 
High fiznit and Glimin in southern Morocco (once the kingdom 
of Sus) 

The town of Mulai Idris Zarh6n lies to the north of Mequinez 
James Jackson who in 1801 managed to pay a hurried visit is the 
only European known to have entered its gates It is a place of 
apparently 1 500 to 2000 inhabitants, compact, and with several large 
buildings the principal of which is the shrine of Mulai Idris the 
founder of the Moorish Empire round which the place has grown 
WazzSn is the seat of a sharif or noble descended fronji Mulai Idris, 
whose family has been greatly re\erenced for over two hundred 
years It was built by Mulai Abd Allah es-Sharif (d ib75) and 
IS open to European visitors, which Sheshawan (or Shefsliiwan), 
another sacred city of sharlfs, founded in 1471 a day’s ride into the 
mountains south of Tetuan, is not Sifru is picturesquely situated 
amidst gardens a short day’s nde from Fez T^za is a considerable 
trading centre on the route between bez and the Algerian frontier 
The population in Leo’s time 20 000, is now 5000, of whom 800 are 
Jews Dibdu to the east of T 3 .za, is a small but important Jewish 
centre About 120 m east of TUza and only 10 from the frontier 
is Fjda (Oudjda of the French) in the midst of an orange grove 
Marrakesh is the only really large city of central Morocco Damnit 
is a walled town of magnificent situation in the Atlas, east of Marra 
kesh, between which and the Um er Rabia are the less important 
Sidi Rahal and El Kia Amzmiz lies in the Atlas, south west of 
Marrakesh Tarudartt the capital of Sus is situated between the 
Atlas and the river SQs , it is a place of from 30 000 to 40 000 
inhabitants, already a flourishing town m the 12th century rebuilt by 
the Sa'adi Dynasty early m the lOth, and rcfoitifted by El Hasan IV 
m 1882 llznit which lies to the south until then but a village 
was in 1882 converted into a town by El Hasan IV , and walled 
High (1300 ft ) above a stream which joins the Mftssa is the chief 
town of lazirwMt the state of Sidi Hisham, an independent pnnci- 
lalily founded by Sidi Ahmed u Musa, and Glimin or Agclmin in 
ike manner is the chief town of the wad Nun district TagaOst 
about 40 m inland from Ifni was formerly a large city and in the 
xOth century the seat of a Spanish factory trading in archil 

Communicatton^i — Regular and fairly frequent steamship services 
link Morocco with the principal ports of the world, though m some 
instances transshipment at Gibraltar is necessary The tounst 
traffic has grown greatly since the last quarter of the 19th century 
Great Britain, Spain, France and Germany have postal agencies 
running competing couiicr mails along the coast and to the capitals 
while Great Britain, b ranee and Spain have laid telegraphic cables 
from Gibraltar, Oran and Tarifa respectively to Tangier, but the 
extension of wires inland, save for telephones and electric light was 
prohibited up to 1909 A railway alxmt 24 m long, connecting 
Casablanca and Ber Kcshid, was opened m Sejitcmbtr 1908 Ihis 
was the first line built in Morocco Iherc is also a railway from 
Mehlla to some neighbouring mines In general travelling m the 
interior is what it was a thousand years ago There be mg practically 
no made roads and few bridges, vehicular traffic is out of the question, 
and evtn the transport of goods and persons on the backs of animals 
lacks the facilities provided in some Eastern lands — as Persia, for 
instance— in regular posting stations and caravanserais, here known 
as faUdaks Travellc rs have therefore to carry tents and all con- 
voniencds desired Throughout the central Moroccan plains it is 
generally perfectly safe to travel unguarded, but in mountainous 
distncts it IS customary to be accompanied by a mounted policeman 
(makhazni) whose duty is as much to prevent travellers attempting 
exploration as t6 afford them protection 

Kesources of the Country — The natural products of the country 
remain almost entirely undeveloped In applications for conces- 
sions for mining and ouier exploitation, the government has seen the 
possibihty of further 6omphcati6ns with Europe so that if, by whole- 
sale bnhery, any grant was obtained a,nulhfying clause was inserted, 
or the first occasion seized to raise anew msuperable obstacles After 
the eonfcrencO at Algeciras in ipo6, however, the government was 
objUged to grant various concessions The breeding of horses or 
came and the reanng of birds for European markets increase in 
spite of rcstnction an^l heavy dues One of the most promising of 
recent developii^ents has been the growing supply of chickens, eggs, 
and fruit to Europe — even to England. Ihe fishencs also are capable 
of great expansion, and are at present almost entirety iii the hands of 
Portuguese and Spaniards 

Agriculture — It is still true, as m the time of Addison, that the ' 


Moors ” seldom map more thkn will bnng the year about,” and the 
failure of a single harvest causes inevitable dearth Only a small 
part of the available land is cultivated, and the cultivated portion 
possessed by each tnbe is divided into three parts, one only of which 
IS sown each year With a plough of the most pnmitive dcscnption 
the Moonsh peasant scarcely scratches the surface of the sou, his 
harrow is a few branches of trees weighted with heavy stones The 
com is cut close to the ear with short serrated sickles, and the straw 
is left standing Underground granaries or matmoras ate excavated 
beneath the tufaceous crust which covers much of the lowlands, 
sometimes capable of holding 2000 quarters, they preserve their 
contents in good condition for many years 

Mineral Wealth — That mineral deposits of great value exist in 
Morocco there is little doubt At Jebel Hadid or the Iron Mountain, 
in Abda, disused mines may still be visited, and in Sus iron has long 
been worked In the Beni Madan lulls near Tetuan are mines, 
closed, it is said, by the sultan *Abd er-Rahm^n, but whether they 
furnished copper or lead authonties differ On the road to Kenatsa, 
Rohlfs saw lead and antimony worked* Antimony especially seems 
to be abundant to the south of the Atlas, Kohlfs found it in a very 
pure state near Tesna, and Dr Allen saw splendid veins of it north of 
the Dra'a That gold existed in Sfis was long suspected, Gatell 
proved it Rock salt occurs m the mountains north of Fez, in the 
valley of the W Martil, and probably in Jebcl Zarhfin In several 
places, as in the route from bafli to Morocco, arc brine lakes, from 
which the salt is collected and exported as far as Central Africa 
Manufactures — I he manufactures are few, and the most famous — 
leather — is now cither exported undressed to Marseilles or Phila- 
delphia, or IS counterfeited by macbm^ry in London or Pans With 
the exception of slippers and shaw^suppliod to Moors established 
in the Levant, manufactured exfJOrts consist principally of carpets, 
rugs, trays, arms and cunos ’ for decorative purposes For home 
use the Moors do much spinning, weaving, and dyeing, chiefly of 
wool but Tlthough it is possible to dress superbly in native-made 
articles, every year secs an increasing importation of Manchester 
and Yorkshire goods, rivalled by the cheaper products of Barcelona 
and Austria — in the last case with great success 

C ommerce — The external tiadc of Morocco is mainly with Great 
Britain, France, Germany and Spam 1 he proportion of trade taken 
by Bn tain, formerly fully 50 % of the whole, had decreased m I9<^5 to 
32 %, m which year France’s snan was 39 %, that of Germany nearly 
12 % and that of Spam 5 % Stiti&tics as to its value are difficult 
to obtain, and not altogether trustworthy the Bntish consul at 
Tangier, writing in 1906, declared ' No information is to be obtained 
from the Moonsh custom-houses and no statistics whatever arc pub 
lished by the Moorish government ” From such sources as were 
available the exports in 1873 (a year of phenomenally good crops) 
vere valued at about 1,500,000 and the imports at ^934, 000 
Twenty years later (1903) the exports were valued at 1,601, 000 and 
the imjxirts at £2,0^6 000 A Bntish consular return gave the value 
of the trade in 1906 as Exports £i,750,iogy imports /2, 976, 900 
According to French official returns the value of trade fell in 1907 to 
£^ 200 000, but had risen m 1908 to £4,400,000 This includes the 
trade through the eight open Moroccan jxirts (langiei, Tetuan, 

I araish, Rabat, Casablanca, Mazagan, bath and Mogador), the 
trade through Mehlla, and that by the land frontier with Algeria 
1 he trade with Algeria is valued at from £300 , ckk) to £500,000 a year 
Statistics as to the considerable trade done by caravans crossing the 
Sahara are entirely lacking 

The chief articles of exports are skins and hides, sheep, oxen and 
goats, wool, barley, eggs, beeswax, almonds and slippers Maize, 
peas and chick-peas are also considerable exports m years of gooil 
crops Cotton goods form the cluef articles of import (( xceeding 
£800,000 in value in 1906), sugar tea, flour and semolina coming 
next Other imports include cloth, candles, iron and hardware, 
wines and spirits Wheat and oxen are imported overland from 
Algeria 

Finance — Ihe only part of the revenue which can be estimated 
with any degree of accuracy are the customs, which during the early 
years of the 20th century yielded about £500,000 per annum Under 
the provisions of the act of Algcciias trie Morocco State Bank was 
established in 1907 It is a limited liability company and subject 
to the law of France The capital of the bank is £800,000 and the 
head office is at Tangier The directors represent the various 
groups subscribmg the capital, French financiers cantriliutmg a 
share twice as large as that of any other group m return for the 
relinquishment of the right of France to take up all new loans at 
the rate of the lowest tender The bank holds a concession from the 
state for forty years, and acts as its treasurer and financial agent 
It alone has the power of issuing notes A Moorish high commis- 
sioner and four censors (representing the Bank of England, the Bank 
of France, the Bank of Spain and the German Imperial Bank) watch 
over the working of the bank In all legal disputes m which the 
bank is concerned the^ederal Court at I^usanUe is the final authority 
There is a Moonsh coinage based on that of the Latin Union, 
Spanish money is also legal tender 

Moorish weights and measures vary from town to town, but in 
the foreign trade the decimal system has almost entirely superseded 
the native chaos Credit is allowed by European houses at their 
peril, and in some lines profits are cut mmously fine or done away 
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with altogether by diehoxxest practices, maay arising out of the long 
credit in vogue 

Government — The Moorish government is a limited autocracy, 
the theoretically absolute power of the sultan being greatly 
circumscribed by the religious influences which m a measure 
support him, and by the ofhcial proletariat with which he is 
surrounded The central government is known as the maghzen 
or makhzan (an Arabic word primarily meaning storehouse), 
a term also applied to the whole administrative body and 
collectively to the privileged tribes from whose ranks the state 
officials are recruited At the head of the administration are 
wazirs, or ministers of state, who possess no power independent 
of the sultan’s will The wazirs in general accompany the court, 
but the minister for foreign affairs is stationed at Tangier Loc al 
administration is directed by the governors of provmces and 
towns, who are nominated by the waztr ed dakhaldnt (minister 
of the interior) The subordinate town officials are appointed 
by the governor, and sheikhs direct the affairs of the villages 
All appointments are practically without pay, office holders 
being expected to obtain remuneration from “ presents,” i e 
bribes and extortion Attached to the government service 
are a number of tribes (called maghzen tribes), who furnish the 
sultan’s body-guard, garrison certain towns, and perform other 
duties in return for exemption from taxation There was no 
regular assessment for taxation, but such organized spoliation 
as might be reeiuired for public or private ends That part of 
the empire where the sultanas authority is supreme is known 
as blad el-maghzen (government country) , those regions where 
the sultan’s authority is precarious ^^**6 Cc’Tcd blad es-nba (the 
unsubmissive country) 

Ml the powers are represented in langier by diplomatic 
and consular officials, whose independent jurisdiction over 
their respective fellow-subjects leads to the frequent confusion 
of justice Ihe evidence of non-Mahommedans is not accepted 
in Moorish courts, where venality reigns and unprotected Jews 
suffer constant injustice, besides duly indignities, for whieh 
they repay thernselees by superior astuteness. 

4 y>n\ — A half organiz( il armv — service m which is partly hered- 
itary, partly forced— is periodic illy employed m collecting taxes at 
sword-point, and in eating up ' the provinces with it the custom 
IS (or was) for the sultan to go forth to war each summer, spending 
the wmter m one of his capitals The only approach to a rcgnl ir 
army consists of cert 1111 hereditary troops furnished by the magh-^c n 
tubes, the Bokhara (black), the UdMa (mulatto), the Ashragah ami 
\shrardah (white), and the Gaish, who form a body of police, 
Makhhiznia (mixed), all of whom are horsemen The infantry 
(Askaria) arc mostly rough levies, only a small portion being w'efl 
trained under Eurot)caii officers No accurate estimate can l>c 
formed of the total available foiccs, and the arms are of c\cry 
pattern There is no navy, but the govetnment possesses sevcj .^1 
small steamers, one or two mounting guns 

Rehgton — The religion of Morocco is Isl im, the Moors being among 
the strictest fbllowers of Mahomet The divisions of the Hast are 
unknown and their tenets include the principal teachings of both 
Shias and Sunnis, but, as employing the Maleki ritual, they must 
be classed with the latter Kecogmzing their own sultan as Amir tl 
Mu‘minin ( Commander of the Faithful ”) and Khalifa of God oti 
earth, they acknowledge no other claimant to that position, and liave 
few dealings with the Turks, whom they consider corrupt they 
have not yet given way extensively to strong drink 

Mtistons — 'Ihe Franciscans for six and a half centuries did brave 
work in the country, since the founder of the ir order offered himself 
tor that task in 1214, and m^ny of them, including several British 
ind Irish missionaiies, suffered martyrdom, but they have long 
abandoned attempts to convert the Moors The London Jcwisl^ 
bocicty was established in Mogador in 1875, and since 188”^ vaiious 
Protestant agencies support a considerable number of missiomnes, 
men and women including doctors and nurses 

Edtication — The level of education could hardly be lower, although 
most males have an opportunity of learning to recite or read the 
Koran, li not to write Only traders trouble about arithmetic 
Youths who desire to pursue their studies attend colleges m Fez 
or el ewhere to acquire ^some knowledge of Mahommedan theology, 
logic, composition and junspnidence 

Literature and Travel Journalism is entirely foreign, ^nd was 
Introduced in 1883, at the sam^ time as the prmting press, Spamsh 
French and English newspapers being established in quick succession 
The sultan El Hasan III set up a lithographic et^tabllshment in Fez, 
frohi Which a valuable senes of Arabic theological, legal and histoncal 
works' have been issued, byt most noteworthy of all 13 the publication 


m Cairo in 1895 of an Arabn? history of Morocco^ in four volumes, by 
a native of Sgilli, Ahmad bin Kh^d en N^ri A most practical 
step was taken by the French, ott the conclusion of the agreement with 
Great Britain in 1904, m the establishment of a state-subventxoned 
Mission scientifique au Maroc, which, m addition to establiShmg at 
T ingier the only public library m the empire, engaged a number of 
able students m research work, the results of which are embodied m 
the periodical publications Archives marocatnes (6 vols , 1904-1906) 
and VAfrtque fran^aise 

Other forward steps have been taken in the production of several 
important volumes on the country an<l in st nous attempts to explore 
the Atlas Ihe vicomte dc Toucauld attained the first place by his 
intrepid journeys as a Jew through the forbidden regioilis and byiiis 
workman like geographical records Joseph Thomson did good work 
in the Great Atlas though within a limited area, the vicomte de la 
Marlimtrc excavated some of the Koman remains, Mr Walter B 
Harris made a bold journey to TafilMt, and the marquis de Segonzac 
and Louis Gcntil added to the knowledge of the Atlas bv interesting 
expeditions ^ A hydiographit mission under A H Dy6 also did 
valuable work (1905-1909) An equally important service was 
rendered by the compilation by Sir H I ambert Play lair and 
Dr Robeit Brown of an Bibliography of Morouo to the 

end of iSgi (1893), containing over two thousand entries 

Htsiorv — The prehistoric antiquities of Morocco are of 
considerable inteiest In the cave at Cape bpartcl Tissot 
found regularly shaped arrow heads, and in the north of the 
country he met with dolmens, barrows and cromlechs, just as 
in Algeria or Tunisia The dolnuns usually form a trapezium, 
and the body seems to have been buried with the knees drawn 
up to the chin At Mzorih, a quaint little vilhge of widely 
scattered houses built of rough blocks of > ellow soft sandstone, 
about 8 or 10 m south-east from AzTlA, stands i group of mega- 
hthic monuments of some interest They have been visited 
and destribtd by many travellers, but Watson’s account is the 
most detailed Round the base of a mound (15 ft high) of 
yellow sandstone lies a circle of sixty-seven large stones, one 
of which (at the west side) is more th'^n 20 ft high Tn the 
vicinity are several other groups, some of still larger blocks 
Roman roads (see Africa, Roman) seem to have run from Tan- 
gier southwards to the neighbourhood of Mcquinez (Mikmlsa),and 
from AzTlL to the south of Rabfit, and Roman sites are in several 
instances marked by (onsidcrable remains of masonrv At 
Kasar Lara on (Phiiaoh’s Castle), on the western slope of 
] Zarh5n, are the rums of Volubilis The enrem'ej constructed 
of large stones and flanked bv round towers, is 12 000 ft m 
extent Four gates are still recognizable, md a triumphal arch 
erected in \ D 216 in honour of Cararilla and Julia Domna 
The stones of this site have been used for Mequincz Miknas 
Banasa (Colonia Aelia, originally Vilentia) is identified with 
the nuns of Sidi All Bu Jenun, and Thamusida with those of 
Sidi Ah b Hamed At Shammish, up the river from Laraish, 
the city of Lixus (Trmx of Strabo) has sphndid specimens of 
Punic and Roman stonework, and the similar remains on the 
headland of Mulai Bu Selham probablv belong to the Mudelacha 
of Polybius Of early Moorish architecture good examples are 
comparatively few and badly preser\ cd Besides those in 
Miknfis, and Marrakesh, it is sufficient to mcnti(»n the mausoleum 
of the Benl-Marln (13th to i6th centuries) it Sheila, which, with 
the adjoining mosque, is roofless and ruined, but possesses a 
number of funeral inscriptions 

The earliest records touching on Morocco are those of Ilanno’s 
Pirtplus, which mentions that Carthaginian colonics were planted 
along the coist The savage and inhospitable tribes with whom 
they came in contact included cave-dwellers, but megalithic 
remains point to a yet earlier race It is not till the last 
century b c thit Moroccan Berbers arc found supplying troops 
to Pompey or Sertonus, and later, under Augustus, becoming 
themselves incorporated in the Roman province of Maure- 
tania (q V and also Africa Roman) Jhit the Roman province 
reached only to the Bu RagrSg, on which Sala, now Salli^ was 
its dutpost, Volubilis, near Mequmez, being its principal, if not 
Its only, inland city In the fifth century a d the country 
became ‘subject to the Vandals ind, about 618 to the Goths 

^ Gcntil, m La Giograjbhte, No 3 (190S), describes the Siroua 
legion, which, N N W of Tikirt, connects the Anti Atlas and the High 
Atlas The Siroua vc^cano compares with the finest volcanoes of 
Kuropew 
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The coming of the Arabs under 'O^ba ^*Okba) itt 68^ tvas of 
far greater moment^ though it w^s not till twenty years later 
that his successor, Musa ihn Nosair, undertook a 
succes^ul expedition as far as Tafilait and the Dra'a 
thousand Arabs and K^ptians 
with whom Tariq (Tank) ibn Z^id held the Tangier 
district in 710 was trebled by the enrolment of the Berbers, 
who enabled him next year to invade Spam, burning his boats 
behind hint (‘Jee C ai iphatf § C Abbasids) But the MorOc^ 
can Berbers chafed beneath the Arab rule, and m 739 successfully 
revolted, setting up their first independent ruler, Maisara 
Their kinsmen in Spam followed suit with equal success, and 
though subdued for a time, they retained their independence m 
Certain parts till the nth century, wh( n, as masters of Gran ida, 
they subjugated thur implacable foes, the Arabs, and finally, 
under the Mnrabti and Muwahhadi dynasties, conquered all 
Mahommedan Spam 

The recorded history of the Moorish Lmpire commences with 
the settlement near the Roman ruins of Volubilis m a d 78S of 
Idris the cider (Idris b Abdallah), one of the fugitive 
descendants of Mahomet during the struggles be- 
tween rival claimants of the caliphate Isum had 
then been established m these parts for eighty years, but Idris 
and his son, Idris II , tlie builder of Te/, extended its mfluenct, 
uniting the Berbers into a kingdom Their line controlled a 
limited portion of northern Morocco for nearly two centuries, m 
part supplanted by the Miknasa m 922, until displaced by the 
Maghrawa m 988 These two dynasties were exterminated m 
1061 by Yusef I (bin Tashfin), founder of the Mur 3 .bti dvnasty 
of Berbers (Almoravides), who added the remainder of Morocco, 
most of Spain and Portugal, and Tlem^cn Their principal 
existing monument is the city pf Marrakesh In 1149 the 
Murabti power was overthrown by anotlicr religious leader, 
*Abd el Mumin at the head of the Muwahhadi— t e “ Unitaiian ” 
— horde (Almohades), under whom the Moorish Empire re i< bed 
Its zenith at the dose of the x2th centurv It then included, 
m addition to the Murabti realm, what now arc Algeria, Tunisia 
and Tripoli, extending to the frontier of E^pt, which they 
were prevented from occupying by the rise oi Salad in Before 
the middle of the 13th century they had been driven out of 
Spam, and had lost all but what is now known as Morocco, 
whence, between 1217 and 1269, they were ousted by the Bern 
Marin (Marinides) To them we owe the Giralda, Hxsan and 
Kutubiya towers of Seville, Rabat and Marrakesh respectively, 
the Torre de Oro at Seville, Gibraltar Castle, and the towns of 
Rabat and Al Kasar It was under their rule that Francis of 
Assisi despatched to Morocco the first Christian missionaries of 
modern times (See Acmor wides and Almohades ) 

Ihe new dynasty diflered from the two which had preceded 
it in bemg frankly part of a Berber tribe, the Zenata, who carved 
out a kingdom for themselves Having assisted 
maria ^he Murabtis and Muw^hbadis respectively at the 
battles of El Arcos (1195) Navas (1212), 

the defection of their amir on that occasion offeree! 
an opportunity for Abd-el-Hakk^ the son of their general, to 
attempt the overthrow of the reigning house At first the 
Beni Marin professed allegiance to Tunis, where the Hafsis, a 
branch of the Muwahhadis, had thrown off the Moorish yoke and 
secured acknowledgment in northern Morocco and parts of 
Spam But they were soon in a position to proclaim complete 
independence, and by the time that Abu Bakr, the third son 
of Abd-el-Hakk to succeed him, died, in 1258, they held sway 
over all that is now known as Morocco, and 1269 saw the 
death of the last Muw&hhadi prince 

B h of Abu Bakr there succeeded Yakub II , one of 
of Morocco who have left a name for just adminis- 
X philanthropic undertakings Although of strict 
:s, he displayed no bigotry, study mg ^ philosophy, 
into friendly intercourse with Europeans, whom 
d to trade with Salli In 1261, 1275 1277- 

rtook successful expieditions to Spam, and again in 
1284, this time, m alliance with Alphonso of Leon, against his 


rebel soh Se.ncho But Alphonso dying durmg the stru^le, 
Yakub found himself master of his country, and Sancho h^ to 
acknowledge' his suzerainty All Mahommedans within his 
realm were freed from all taxes, and all the Arabic hianu- 
scripts of the country — thirt€?€n loads^were despatched to the 
college Yakub had built m lez 
But Yikub did not hve to tehp the benefits of his conquest, 
which were enjoyed by his son, Yfisei lY (1286), who was 
courted by his father old foes, entering into amicable relations 
with Tunis, Egypt, Arabia and the neighbourmg European 
states With the contemporaneous Beni Zeiyan dynasty of 
Tlem^en, sworn foes of his house, however, he was still at war 
when stabbed (1307) m the new town of Tlem^n, which he had 
built while conducting a siege of the old town A second siege 
was begun m 1 335, and Tlem^en fell m 1 337 to the fourth ruler 
of the dynasty. Ah V , Abu '1 Hasan, better known as The 
Black Sultan ’’ Unsuccessful m his mvasion of Spam and 
Tunisia, Ah had eventually to abdicate in 1351 in favour of his 
rebel son, the famous “ Abu AinSn,” Fins I , who during a short 
reign recovered Algeria and Tunisia 
The BeUi Marin were soon dnven back, till a few years later 
Tlem9en alone remained to them, and this they held only till 
1359 (see Tlem<;^en) lliereafter their empire became habit- 
ually divided between rival claimants, and the Portuguese began 
to obtain footholds on the <oast, Ceuta being lost to them m 
1415, Al Kasar m 1458, and Azila and Tangier in 147^ 

On the failure of the Beni Marin the amirate w^^eized by 
Sa‘id III ,“El Wattas,’' head of another branch, founder of the 
short-lived Wattasi dynasty His reign is rnemor- wattasi 
able as that in which the “Catholic Pnnees’'^ Dynasty, 
expelled his co-rchgionists from Spam, the last 
amir of Grandda and many others taking refuge m Morocco, 
where m 1492 they built for themselves Tetuan His son, 
Mahomet VIII, surnamed “the Portuguese,’^ because so long 
a prisont r of that people, had to suffer the loss to Portugal of 
practually all his Atlantic ports but balh-Rabat, and of Pefion 
dc Velez to Spain, which had a few years previously captured 
Mehlla Although two more reigns corned the dynasty down to 
1550, it has barely left its mark upon the country From the 
beginning of the new century a rising power had l:>eeii making 
Itself fejt in the south, over which the Wattisis never held 
sway 

The family of sharifs or “ nobles’ — that is, descendants of 
Mahomet - popularly known as the Saadi or Hasani (Hosaini), 
settled m the Dra‘a district, but originally came from saadi 
Yunboa, near Medina, Their opportune religious Dynasty, 
leadership rallied the disjointed members of the 
empire for a 'jehdd against the Portuguese, but ultimately, on 
the death of Mahomet VIJI , when in po^'s^ssion of the kingdom 
of Marrakesh, the sbarifs defeated his successor and arranged a 
formal division of the country at the Um er-RabTa At the 
head of the movement were then the two sons of the sharif who 
had started it, Ahmed HI and Mahomet IX , between whom 
rivalry broke out, resulting in ihe suc( ess of the latter, who by 
X550 found himself the master of the whole empire on carrying 
off the last Wattisi amir Mahomet and espousing his daughter 
On the assassmation of Mahomet TX in 1557, the succession 
passed by a previous agreement to his twrother’s son, *Abd-Allah 
IV, who secured himself against the possible rivalry of his 
brothers by putting ten of the twelve to death One of the 
stirVivors, however, Abd-el-Malek I , deposed Abd -Allah’s son, 
Mahomet XI , whose appeal to Sebastian of Portugal fpr assis- 
tance, brought about.the celebrated “ battle of the three kmgs,” 
in' which they all perished m 1578 near Al Kasar This opened 
the way to the most famous of his line, Ahrhed IV , Ed-DhShebi, 
or “ the Golden/^ who proclaimed himself cahph, the last 
(nominal) Abbasid holder of that office having been superseded 
by the Turks on ihexf conquest of Egypt in 15x7 He entered 
into friendly reUtiohS with Queen Flizabeth and other Europeafi 
potentates, and tbe oases of Tuat, &c , were added to fiis’ domi- 
nions, which embmeed also Timbuktu, whejauce came gold and 
tobacco Ahmed fell a victim of the plague m 1603^ and the 
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succession was disputed by three of his sons In 1608 one of 
them, Zidan, became supreme and reigned twenty years lo 
subdue rebellions Zidan twice obtained the assistance of English 
troops from Charles I , and, like his father, employed large 
numbers of European artificers in the various palaces he built 
or completed The two sons who succeeded him had both 
become drunkards from intercourse with these foreigners, but 
a third, Mahomet XI II, called from prison to reign in 1636, 
proved himself a wise and beneficent niler But his friendship 
for Europeans displeased the more fanatical among his subjects, 
and after a futile attempt on the part of a central Moroccan 

saint ” of great reputation to oust him, and the “ Christians ” 
on the coast as well, another family of sharlfs was inv«ted from 
Tafllalt to undertake the task, and by 1649 were masters 
of Fez 

Before tracing the histor> of the Fllali dynasty, which still 
holds its own, it will be convenient to refer briefly to the relations 
European which subsisted then (17th century) and for many 
Eeiationa years afterwards, apart from wars with Spain and 
with Portugal, between the Moors and Europeans From 

Morocco early part of the r^th century there are records 

of Christian mercenaries and others in the Moorish servuc, 
while intermittent trading expeditions had already brought 
the principal European ports of the Mediterranean into 
touch with Moroccoi, The settlement of Furopean traders in 
Moorish pc^rts does not appear to have ( omme need till later, 
but It soon became an important factoi, for the Moors have 
always appreciated the advantages of foreign commerce, and 
thus the way was opened up for diplomats intercourse and 
treaty privileges Even while their rovers vere scouring the 
seas and making slaves of the foreigners captured, foreign 
merchants were eni ouraged to trade among them under guar^n- 
tees and safe-conducts Thus originated all the rights enjoyed 
bv foreigners in Morocco to-day, as subsequently confirmed by 
treaties France was the first to appoint a consul to Morocco, 
in 1577, Great Britain cmly doing so a century liter Por 
centuries the treatment of foreign envoys in Morocco was most 
humiliating, the presents they brought being regarded in the 
light of tribute It was not till the year 1900 that the custom 
was abolished of mounted sultans under umbrellas receiving 
ambassadors on foot and barehe ided 

While, from the European point of v lew, the pirates of the 
Barbary coast were a bloodthirsty set of robbers, in no way 
to be distinguished from the sweepings of Western 
Eovm^^^ Civilization who scoured the seas farther east, from 
the standpoint of the Moors they were the pious 
religious warriors for the faith, who had volunteered to punish 
the Nazarenes for rejecting Mahomet, and it is difficult to realize 
the honour in which their memory is held save by comparison 
with that of the Crusaders, in which the positions were exactly 
reversed The Moorish rovers approached as nearly to an 
organized navy as anything the country ever possessed, and at 
times they were fitted out by the state, to whom their prizes 
therefore belonged They made descents on the opposite coasts, 
even as far as Devon and Cornwall, carrying off the population 
of whole hamlets 

Salli, Mamora (Mehediya), Laraisli, langier, Ceuta, Tetuan, 
and Badis were their principal rendezvous in Morocco, and 
their vessels, an assortment of almost every known build and 
rig of the day, varied greatly in numbers and size It is probable, 
however, that contemporary writers greatly over-estimated 
their importance They appear to have flourished chiefly 
throughout the i6th, 17th and i8th centuries, and to have 
attained the zenith of their power during the latter part of the 
17th century A great impetus was given to their raids by the 
expulsion of the Moors from Spam in 1610, and their operations 
were facilitated later by the recovery of most of the Moorish 
ports from foreign hands The varying influence of the different 
European states could be gauged at first by the pnees they 
were compelled to pay to ransom their captive subjects, and 
later by the annual tribute which they were willing to present 
to protect their vessels Some countries continued the payment 


well into the igth century, although the slavery of Christians 
in Morocco had been abolished by treaty in 1814 

During the time that piracy flourished hundreds of thousands 
of foreigners suffered raptivitv, torture and death in Morocco 
rather than abjure their faith, the one condition 
on which a measure of freedom within Morocco sutlls*” 
was offered to thim The horrors of that time 
were keenly telt in Christendom, and i ollections were lonstantly 
made at church doors for the rinsom of Moorish taptives 
Frequent expeditions for that purpose were undertaken -by 
members of religious brotherhoods, not a few of whom themselves 
became martyrs Ihe lot of the European slave was infinitely 
worse than that of the negro who indifferently embraced Islam, 
and was at om e admitted to equalit) in all points sav( freedom 
They were principally employed on public works or in galleys 
under the task-master s lash, both men and women being sub- 
jected to every mdignitv 

The record of the hllali dynasty may now be considered 
The first of this line proclaimed in Fez was Maheunet pi/m 
XIV , but the first of Europe in fame w^as his brother, Dynasty 
Rashid II , “ I he Great lafllatta,” as he was styled 
by the English, who thenoicupied langier, sultan from 1664 
to 1672 With him opened a terrible epoch of bloodshed and 
cruelty, only once revived since — during the short reign of 
El Ylzid (1790^1792) -the horrors of which for both natives 
and Europeans, are often indesi ribable It reached its climax 
under his brother Ismiul A man of wonderful vitality, his 
reign lasted 55 veirs (1672-1727), during which his fierce grasj) 
never relaxed Many hundreds of sons and countless daughters 
were born to him in a harem rivalling that of Solomon, for 
which he even asked a daughter of Louis XIV Having, as 
he supposed, driven the English from Tangier, he laid unsuc- 
cessful siege to Ceuta for 26 years, but otherwise his military 
measures were confined to subduing internal enemies, in which 
he was supported by his faithful black troops, the Bokhans, 
and also by a foreign legion of renegades 

For 30 years after IsmaM’s death one son after another 
was set up by the Bokhans, seven succeeding— some of them 
more than one e -till one, Abd-Allah V , who partook of his 
father’s bloodthirsty nature ended his sixth turn of power 
in 1757 Then, at last, this dynasty provided d beneficent 
sovereign m the person of his son, Mahomet XVI , during whose 
reign of 33 years the land prospered By him Mogador was 
built and Mazagan, the last hold of the Portuguese, recovered 
He was followed by the wretch Yazid, his son by an Fnglish 
or Irish woman, whose reign was fortunately cut short while 
contending with four rival brothers, two of whom in turn 
succeeded him, the second, Sulaiman II , proving as wise a 
ruler is his father Under his reign (1795-1822) piracy was 
abolished, but the policy, maintained till the end of the 
century, of having as littk as possible to do with foreigners 
was initiated 

By Sulaiman’s direction the imperial umbrella passed to his 
nephew, Abd-er-Rahman II , on whom he could rely to maintain 
his policy Although disposed to promote foreign trade, he 
made a futile attempt in 1828 to revive piracy, which the 
Austrians frustrated by reprisals next year Following this 
was the war of 1830 with Franc e over the partition of Algeria, 
as a result of which the Moors renounced all claim to Tlem^en 
and entered into agreements the infraction of which led to a 
second war between the two in 1844, during which Tangier 
and Mogador were bombarded A bombardment of Salli in 
1851 secured for the Prench the settlement of various claims, 
and when Abd-er-Rahman died, in 1859, the Spaniards were 
threatening Tetuan 

War being declared, the Spaniards marched on the town, 
which they captured after two months, and held till peace was 
signed six months later on their own terms The vanquished 
sultan, Mahomet XVII , reigned till his death m 1873, when 
hib son, El Hasan III , succeeded, having the usual fight to 
secure the supremacy In comparison with his predecessors 
El Hasan was mild and gentle, too much so to maintain continual 
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peace among the more turbulent of his subjects From early 
in the century bQs had practiCcilly maintained mdependence, 
but in 1882 was reduced to submission, as also were subsequently 
the other great Berber c entres, one by one, till the land had rest 
Fighting between the Rifians and Spaniards in 1804 having 
involvea the sultan in the payment of some £6^0,000 indemnity, 
he was on his w ly to recover this from the culprits when he died 
in camp and was interred at Rabat 

El-Hasan’s death was kept secret till the colhn reached its 
destination, so that a peaceful proclamation was secured for 
‘Abd-el“*/VzL5 IV , his son by a Circassian slave who 
ThoRe/ga possessed great inHuence over him His trusted 
chamberlain, Si Ahmed ben Miisa, became wazlr 
regent, and put down all opposition, ruling with a 
firm, wise hand till igoo, when he died just as his \vard attained 
his majority Dr istic changes thereon took place, and a new 
set of ministers came into power The >oung sultan now 
showed himself desirous of acquiring and practising foreign arts 
and of introducing foreign reforms Under his mother s advice 
he sought especially the friendship and advice of Great Britain, 
on w^hose disinterested fiiendship he believed he could rely 
But 1 ick of trainmg and experience frustrated his praiseworthy 
efforts, and he bee ame the prev of schemers and speculators, 
who pandered to his worst tr iits and squandered his treasure 
This turn of affairs aroused the fanaticism of his people 
and in 1902 the Berber tribes of the Algerian frontier rose in 
rebellion under Jelah Zarhom, nicknamed “ Bu Hamara,’ 
who claimed to be fighting on behalf of the sultan’s brother 
Mahomet, already imprisoned m Mequinez for revolt ^ Unable 
to subdue the rebellion, which did not, however, affect the rest 
of the empire, *Abd-el-‘AzIz borrowed money from France to 
reorganize his army, but failed to effect his purpose Mean- 
while a local sharIf, Mulai Ahmed er-Raisuli, made himself 
master of the district round Tangier, holding even foreigners 
to ransom, and creating a false impression abroad as to the 
general state of the empire 

Ihe end appeared near when by a dec laration, signed in London 
on the 8th of April 1904, Great Britain, in return for concessions 
in Egypt, agreed not to interfere with hrench action in Morocco 
In this declaration, one of the series of arrangements marking 
the establishment of the entente cordtale, France declared that 
she had no intention of changing the political status of Morocco 
She designed, however, a system of “ pacific penetration,” and 
administrative, economic, financial and militaiy reforms — re- 
forms which the Moorish court did not desire By a separate c on- 
vention with Spam m October 1904 the interests of that country 
were safeguarclcd, and it seemed that the Anglo-hrcnch agree- 
ment had the approval of all the powers Some weeks before 
Its conclusion its terms had been communicated to Germany, 
and four days after its signature Count Bulow had stated m 
the Reichstag that there was no ground to apprehend that 
German interests (‘‘essentially economic”) m Morocco would 
be disregarded During the remaining months of 1904, however, 
and in the opening months of 1905, the international situation 
was changed Germany had viewed with cone em the increased 
influence of hrame in Europe, but remained quiescent until 
after the reverses to the Russian arms m Manchuria, when it 
was judged in Berlin that the time had arrived for Germany 
to become the arbiter of European policy, and the means to 
demonstrate her position were found in the Moroccan question 
After having turned a deaf ear to the demands of the Pan- 
Geimanic party for the “ vindication ” of German rights m 
Morocco, after m fact neailv a yc ir of acquiescence in the pre- 
dominanlMXisition of France in that country^ the German 

fahomet, eldest son of LI Hasan and a generally popular 
released from prison by Abd cl 'Azu early in igoo md 
pla^ lPMl pm mand of his army On the defeat of ‘Aziz by Mnlai 
Hafil^lpTOmet contemplated suzing tho throne He w. 3, however, 
imprisoned by Hafid in the palace at Fez, where he was reported 
to nave died m mystc^nous circumstances, m June 1909 

^ Shown inter aha by the landing of 500 Algerian troops Tangier 
(a step taken to secure the release of Ion Perdicans and his stepson, 
captives of RaisCih), and of a detachment at Rabat 


government now complained of bemg ignored in the Anglo- 
French arrangement and proceeded to extend its patronage to 
*Abd-cT*Aziz On the 31st of March 1905 the German emperor 
landed at Tangier and had conferences with the sultan’s repre- 
sentatives Ihe emperor was reported to have declared that he 
had come to enforce the sovereignty of the sultan, the integrity 
of Morocco, and the equility of commercial and economic 
mterests The effect of this intervention was soon apparent 
Ihe sultan rejected the scheme of retonns proposed 
by France, and at the suggestion of Germany issued 
invitations to the powers to meet his representatives "coherence 
and advise him concerning the reforms needed 
The French foreign mmister, M Dekass^, held that there was 
no need for a conference, but Prince Bulow used menacing 
language and alter a pcrioci of much sticss M Dclcassc resigned 
(June 1905)} the French government tiiereupon agreeing to 
the holding of a confereme bo far the Germ in policy had 
triumphed, the conference met at Alge^iras on the i6th of 
January 1906 and engaged in the delicate task of reconciling 
French claims for predommance with the German dcmanci 
of equality for all The British delegates gave firm support 
to their FTench colleagues, while Austria proved “ a brillnnt 
second ” to Germ iny With great difficulty a scheme of reforms 
was elaborated, Germany having prcMously acknowledged the 
privileged position of France along the Morocc an- Algerian 
frontier Ihe general act embodying the resolutions of the 
(onference was signed on the 7th of April, it was accepted by 
tne sultan on the iSth of June, and the ratifications of the act 
by the other powers were deposited at the Spuush Foreign 
Office on the 31st of December 1906 The act provided for 
a Moorish police force from 2000 to 2500 strong, distributed 
among the eight open ports of Morocco, to be commanded by 
Moorish kaids, assisted by French and Spanish instructors and 
officers, with a Swiss inspector-general— the arrangement to 
continue for five yc ars The act provided also for the institution 
of a state bank (see supra , ^htnance) Other provisions dealt 
with (a) the acquisition of land round the ports by foreigners, 
and the consequent payment by them of the regulated or tertib 
taxes, {h) the more efficient control of the customs adminis- 
tration, first by an annual assessment of the iverage values 
of all imports as a basis for the tariff during the following year, 
and, secondly, by a strict supervision of the adminubtr ition 
Itself, and (c) the authority of the state over the public services 
and public works, tenders for which were to be adjiidintcd 
impartially without referenc e to the nationality of the bidder 
Ihroughout 1906 the country was in a disturbed condition, 
and while a Franco-Spanish demonstration off 1 angler succeeded 
in obtaining the removal of Raisuli from the governor- 
ship of the town, various outrages ocairreci (includ- Proaca 
mg the murder of a Frenchman in the suburbs of 
Tangier) for which no satisfaction could be obtained 
At length the murder of Dr Emile Mauchamp at Marrakesh 
on the 19th of March 1907 determined the French to take prompt 
action, and Ujda was occupied (March 29) by Algerian troops, 
the French government determining to hold the town until 
satisfaction had been given to their demands Ihis satisfaction 
*Abd-el-‘Aziz promised in May, and some progress was made 
towards carrying out the Algcciras programme, the state hank 
being organized in July 1907 Meantime the weakness of the 
sultan’s rule was illustratcci in many quarters near Tangier 
bv the continued activity of Raisuli, that chieftain securing in 
June another European caplive—Sir Harry Maclean,^ who 
after over seven months’ detention had to be lansomed by the 
Bntish government for £20,000 

Kaid Sir Harry Maclean fb 1848) after serving in the British 
army became instructor to th'' Moorish, 'irmy, which he accompanied 
in several expeditions •• He was also colond of the sultanas body- 
guard For services rendered to the Rntish government he was 
made a C M G in 1898 and a K C M G in 1901 On the occasion 
of his capture he had gone, as he thought, to receive the submission 
of Raisuli, and had with him one or two attendants only The sum 
paid for his ransom was subsequently refunded — as to £15,000 
by Raisuh himself and the remamder by Mulai Flafid 


occupies 
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At Casablanca at this time works were in progress, with the 
sanction of the sultan, for improving the harbour Ihe works 
were beyond the ramparts, close to the Moslem cemetery , md 
the neighbouring tribesmen (the Shawia) were excited by repoits 
that the cemetery had been desecrated On the ^oth of July 
they attac ked the Europe in labourers and killed nine of them 
(three French, three Spaniards, and three Italians), afterwards 
entering the town and raiding the Jewish quarter Refugees 
fled by boat to Tangier with news of the massacie The hremh 
government decided to occupy Casiblinca, and a strong naval 
and military force was sent thither Before the arrival of the 
tioops the commander of the cruiser “ Galilee landed a part> 
(Aug 5) to guard the Func h consulate The passage of the 
detachment wis oppond, whereupon the “Gililee,’’ aided 
by the “Du Che^la” bombarded the town C isablanca wms 
at the same time entered b> the tribesmen, who Ixgan a gtmr d 
pillage (hi the 7th the hrenrh troops arrived and 
Casablanca 1 'iidccl, and tui ther fighting took place Before 

order was restored nearly everv inhabitant hid been killed or 
wounded or had hed , the dead alone numbered thousands 1 he 
European colony was, how e\ei, sa\ cd 1 hough masters of the 

town, the hremh found the bhawia tribes still lull of fight, and, 
first undei General Drude and aftcrwaids (Jan 1908) under 
General Amad^, the French proceeded to the reduction of the 
Shawl \ c ountiy At one time the expeditionary force numbered 
15,000 men ^ By June igo8 the district w^as quiet and there- 
after the stiength of the force wis gradually reduced 

The action of France at C isablanca aroused the fanaticism 
of the tribes ol Tafilalt and those dwelling near the Algeri in 
border In No\ ember 1907 the Beni Sn issi n crossed the frontier 
and were not reduced to submission until iftci hard figditing 
Another outbreak occurred m April 1908, when a French column 
in the Guir distnc t, west of Figig was surprised, and had difficulty 
in beating back the enemy In that md a subsequent engage- 
ment, which resultccl in the dispers il of the foe in May, the Frenc h 
casualties were o\ei 200 French and Moorish commissioners 
were then appointed to preserve order along the fionticr 

While thus engaged on the eastern frontier and on the Atlantic 
coast of Morocco h ranee had given financial and moral support 
to *Abd-el-*Az!/ whose position was threatened 
Fall of i^y 1^15 brother Mulai Hafid On the i6th of August 

1907, withm a fortnight of the bombardment of 
Casal)lanca, the ulema of Marrakesh had declared 
‘Abd-el-*Azi7 deposed and Hahd sultan, and from September 
onwaids the tribes round Casablanca opposing the French were 
supported by tioops sent from Manakesh Aziz having been 
furnished with money by the state bank, he was enabled to reach 
the seaport of Rabit at the head of his army in September 
1907 Ihcie he was visited by the krench minister and appe ired 
willing to grant all the demands of France in return for help 
against his brother A loan was forthcoming but no military 
assistance save that some of *Abd-el-*Aziz’s troops were taken 
by a French warship to Mazagan While desultory fighting 
between the supportcis of the rival brothers was proceeding 
Hafid was pioclaimed sultan at Fez on the 4th of January 
1908, Hafid now sought support from k ranee, Germany, and 
other powers, and moving from Marrakesh passed the krench 

^ A Spanish foicc of ()Oo men was al^^o sent to Casablanca 
Throughout the crisis Spam with some misgiving, cooperated m 
the actions ot Fiance 

2 In September iQtiS the rrennan consul at Caviblanca gave 
safe-conduct to six dc set tors from the Forugn Legion, of ^vhom 
three were (rcrmms On the way to embirk foi H iinburg, ind 
while under guard from the German consulate, all six deserters wej-c 
forcibly arrested by a French patrol The matte 1 created great 
excitement both m Germany and France, chiefly jjcmi the demand 
of the German government th it Fmnce should express regret lor the 
action of its agents before the ficts were fully established A way 
of escape w as found m the formul i the two governments, regretting 
the events which occurred at Casablanca, refer the matter to 
arbitration and agree to express regret according to the 
judgment of the court “ The case then went to the Hague Court 
of Arbitration} which gave its decision m May 1909 substantially 
m favour of France In July the French government pardoned 
the deserters 


lines in the Shawia country, entered Mequinez m May and Fez 
in June 1908 At length ‘Abd-cl- Aziz made an effort to reassert 
his authority and with a force numbering 4000 he left Rabat 
in July for Marrakesh He reached the ni ighVxiurhood of that 
city on the 2nd ol August, having received the adhesion of 
numerous tribes, im ludmg the Shtwia On the 19th he started 
for the final miuh on M irrakesh He appears to have been 
betrayed, for hirdlv had his force started when it was assailed 
on ill sides, whereupon the tribesmen deserted in a body and the 
“regulars ’’ ran away The day was irietrievably lost and 
*Abd-cl-*Aziz sought sifety m flight On the 22nd he arrived 
at Settat in the Shiwia countrv, ^nd withm the French lines, 
with only i hxnelfi 1 of follow cis kor \ shoit time he talked 
of continuing the struggle but ended bv uccpting a pension 
fremi his brother II ifld and was as>imtd a residence in Tangier 
That town, the last in Morocco to acknowledge Ilafid, did so 
on the 2 5rd of August, thc^ ch ugc of suit ins being arc oniplished 
without anv disturbance of public order 

German> w is inxious foi the immediate recognition of Hafid 
and c lused some pertuibation in kranre by a cncubr to the 
powers to thit effect ciiled the 2nd of Septeml;)er, 
the French and Sp mish governments replied suitan^^^^^ 
proposals for guarantees that Hafid uould respect 
the Act of Algc^iras I his couise reicncd general assent ind 
Hafid having given the guarintees demanded he w'as formally 
recognized as sultan at the beginning of 1909 His relations 
with kiirope were made easier by the conclusion, in kehruary 
1909, of i k ranco-German agreement designed to avoid ill 
Ct use of misunderstanding between those powers in Mcjrocco 
Germany put on record that her interests in the sultanate 
were “only economic,” ind France agueing to “ safeguard 
economic e(|uality ” Germany undertook not to impede the 
political interests of France in the country 
The weakness of the central government was exemplified 
by the in ibility of Mulai Hafid to control the Rif tribesmen, 
who in July 1909 killed a number of European labourcis in the 
nc ighbourhood of the Spanish fortress of Mehlla (qv) Spain 
sent an armv of 50,000 men to vindicate its authority Aftei 
a severe campaign the Riflians were reduced to submission 
(Nov 1909) 1 hough powerless in the Rif, Mulai Hafid’s army 

succeeded m defeating Bu Hainara’s force and m capturmg 
(Aug 1909) that pretender, otherwise known as El Koghi 
Bu Ilamlra and many of his followers were taken to Fez The 
tortines inflicted upon them evoked strong protests from the 
Euiopean powers In 1910 Mulai Hafid obtained a loan, 
c hieflv from k ranee, of ^4 000,000, the greater part of the loan 
went to licjuidatc cl inns by Europe ins against the maghzen 

Am IKS AM) Sultans^ of Morocco 
I — Idrisi Dynisly (\rab) A D (Capital, Fez) 

788 Idris I 

791 K ishid (rigciil) 

80J Tdns IT 
82S Mahomet 1 
836 All I 
8 j8 Y ili\ a I 
881 Yahv I II 
89^ All II 

Yah>a 11 [ 

904 Yahya IV 

(Interregnum from 917 ) 

922 ri Hasin I FI Hajjain (Fez lost to the Miknasa 925 ) 
935 1 1 Krnnun (at Hajrat cn-Ndbr) 
g/|8 \bii 1 Aish Ahmed 
95 j n Hi an 11 (alBasri) 

90 1 Abd Allah I 

970 Mahomet IT (Subjugated by the MaghrSwa 985 ) 

IT — Mikna«;a D> nasty (Berber) (Capital, Fez ) 

925 Musa I '* Ibn Abd cl- Aafla “ 

938 Madin 
952 Ibrahim I 
973 n Bun 
1014 LI Kasem I 

’ kor an account of Bu Haiu&ra'h career sec Questions diploma 
trque^ (Oct 16 1909) 

* Title of sultan adopted about 1640 
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111 — Maghriwa Dynasty (Berber) (Capital, Fez ) 

988 Zin ibn Alia 
1000 El MuS. 2 
102O Hainmama 
1039 Dunas 

1060 El Fatuh and Ajisa 
1065 bl Moannasir 
1007 1 amim 

IV — Murabti Dynasty (Berber) (Capital, Marrakesh ) 

1061 Yusef I (Bin Tashfin ) 

1106 ‘All III 

11 43 Tashfin I 
1145 Ibrahim II 
U40 Ishak 

V — Muw3.hhadi Dynasty (Berber) (Capitals, Marrakesh and 

Seville ) 

1145 Abd-el Mumin 

iit)3 Yusef H, Abu Yakiib** 

1184 Yakub I , \bu Yusef el Mansiii 
1199 Mahomet III , ‘ En NSsir ** 

1214 Yusef III , Abu Yakub el Mustansii '* 

1223 Abd-el-Wahid, ‘ El Makhluwi 

1224 Abd-Allah 11 , Abu Mahomet * 

122C) Yahya V , II Mu tasim 

1229 Idris III , ‘ LI Mamun " 

1232 Kashul 1 , ‘ Abd el-Wtlhld * 

1242 All IV , ‘ Ls-Said el Mu tadid (Mequincz lost to Beni 
Mann 1245 ) 

1248 Omar J , El Mortada ’ (bez lost to Bern Marin, 1248) 
1206 Idris IV , Abu Dabbus el Wathik ’ (Marrakesh lost 
to Bern Marin, 1269 ) 

VI — Beni Marin Dynasty (Berber) (Capitals, Fez, Meqiiinez 

and Marrakesh ) 

1213 'Abd-el Hakk 

1217 Othman I ‘ Abu Said I ** 

1239 Mahomet IV , Abu MarrS.! " 

1244 Abu Bakr 

1258 Yakub II , bin Abd el Ilakk 
1280 Yusef IV 

1 307 Amr, ‘ Abu Thabit ' 

1308 Sulaiman I , ' Abu Rebia " 

J3IO Othman II , " Abu Said H 
1320 Omar II (at baiilmasa) 

1331 All V , Abu 1 Hasan 
1351 Fans I , 'AbuAinan** 

1358 Sa’id I (a child) 

1359 Ibrahim III , Abu Salem ** 

( lashfin II , Abu Omar " 

1361 4 Abd el Halim (in Sajilmasa) 

( Mahomet V 
1366 'Abd-cl ‘Aziz I 
1372 Mahomet VI , ' Es-Said ** 

( (Ahmed I , ‘ Abu’ 1 Abbas (in Fez) 

*3/4 i(*Abd er Kahman I (in Marrakesh) 

1384 Musa II and Ahmed II Es Mustamsir 

1386 Mahomet VII , bl Wathik '' 

1387 Ahmed I (2nd reign) 

1393 Abd cl-‘Aziz II , Abu Fans 
1396 Fans II , El Mutawdkkil ** 

1408 Abu Sa id III 

1416 Said II and Yakub III 

1425 ‘Abd-Allah HI (after whom the record of this dynasty 
ceases) 

VII — Wattasi Dynasty (Berber) (Capital, Fez ) 

1471 Said III , “ Es-Sheikh el Wattas '' 

1500 Mahonnt VIII the Portuguese " 

1530 Ahmed III (m Fez) 

1548 Mahomet X (Defeated by the Sharifs, 1550 ) 

VIII — Sa’adi Dynasty (Arab) (Capitals) Fez, Mequincz and 
M irrakesh ) 

r Ahmed III (in Marrakt sh) 

*3^4 I Mahomet IX (in Tarudant) 

1557 Abd-Allah, “ El Chalib ' 

1574 Mahomet XI , ‘ El Mutawakkil ” 

1576 Abd-cl-Maiek I , ‘ II Muatasim " 

1578 Ahmed IV , ‘El Mansur ” or “ Dhahcbi " 

1O03 Mahomet XII , Es-Sheikh ' 

‘Abd el-‘Aziz III , “ Abu Fans 
160S Zidan 
1628 Abd el-Malek II 
1631 ElWalld 

1636 Mahomet XIII , Es Sheikh Es Saghir " (Fez lost to the 
Fiiaiis, 1649 ) 

1654 Ahmed V , “ El Abbas ** 

i058 *Abd-el Karim m Marrakesh (Overthrown by FUaUs, 
1608) 


IX — Filali Dynasty (Arab) (Capitals, Fez, Mequmez and 
Marrakesh ) 

1649 Mahomet XIV , ' Es-bharif " 

1664 Rashid II 

1672 Ismail, ‘The Bloodthirsty ’ 

1727 Ahmed VI , Ed-Dhahebi II “ 

172b \bd-el Malek III Abu Merwan * 

1729 Abd \llah V , El Mortada 
1734 Ah VI 

1730 Mahomet XV , " Uld er-Riba ‘‘ 

1738 El Mustadi 

1743 Zin el Abdin 
1757 Mahomet XVI 
1790 El Yazid 
1792 El Hisham 
1795 Sulaiman II 
1822 Abd-<r Rahman II 
1859 Mahomet XVII 
1873 bl Hasan III 
iSqj ‘Abd el- Aziz IV 
I9c)b Hafid 

Note — 1 he dates given arc those m which the various rulers 
icquired sovereign power Man> had alieady secured the allegiance 
of certain provinces some time before, and many retained sueh 
allegiance long after the greater portion of the empire had acceptetl 
a successful rival European nations in several instances treated 
with men who wcie not at the time actual sovereigns, and in some 
casts were never such 

Bibliooraphy -Iltstory Budgt tt Mtakin 1 he Moorish Lmptre 
an liFtorical epitome (London 1899 which contains critical 
notices of all important bool s on Morocco to date) , Ernest Mercier 
Ihstoire de I Ifrtque ’^tptentrionale (3 vols Pnns 1888-1891) 
Principal authorities X itive — Ibn ‘Abd el inkim embracing the 
peiiod from a d 600 to 750 (trans Jones (rottingen 1858), Abd 
el Wahid el Marrakeshi (1149-1224) trans E bagnan m the Revue 
Afncaine pp 202-207 (1891) Raod cl Kartell (ySS i^zO) trans Bau 
mier (Pans iSOo) , FI M ikkan (710-1 300) tians Gayangos (London, 
r8^o) , El Ufrani (1631-1812) trans Houdas (Pans 1889), and En 
\Ssin (710-1891, Cairo 1893) 1 oreign — Diego do Torres, 
Relacion del Ortgen y suceso de los xartfes (beville 1586), Paria y 
bousa Africa Portuguc%a (Lisbon i(>8i), MouStte Histoire des 
Conquestes de Mouley Archy dc (Pins 1683) , Dcel Puerto, Mission 
histonal de marruecos (Seville 1708), Busnot Histoire du egne 
ie Mi 4 ey Ismail (Rouen 1714), Louis S de Chenier RScherches 
liistonques sur les Maures (3 vols Pins 1787) , Mas Latiie Traites 
de baix, Ac (3 vols Pans 1866-1872) and Relations et commerce 
de VAfriqne septentrionale (Pans 1886) 

Geography — Budget! Mcakin Vht Land of the Moors (a general 
description London 1901), Ch De 1 oucauld Reconnaissance 
au Maroc text and maps (Pans i888 , by far the most extensive, 
detailed and ongmal exploration up to that date undertaken in 
Morocco, admiribly illustrated), J I) Hooker and John Ball 
Marocco and the Great Atlas (London 1878 , the trustworthy recoid 
of a serious ind well equipped scientific expedition valuable chiefly 
for its botanical information) , Gerhard Rohlfs Idventurts in Morocco 
(London 1874 , previous to De Eoueauld’s lehicvement tht mo t 
extensive journey recorded in modern times), W liter B H irns 
Tafilet (I ondon 1893 , recounts i plucky journey across the Atla ) , 
Joseph Ihoinson Travels in the Atlas (I ondon, 1889 , the narrative 
of a restricted excursion from MairStkcsh) , H de la Martini^re, 
Journeys in the Kingdom of / (London 1889 , chief value arehaco 
logical), Rafael Pezzi Los Presidios menores de Africa (Madiid, 
1893, an account of the bpanish possessions in Morocco), C ijilain 
Jules Erckmann Le Maroc moderne (Paris 1885, includes parts not 
open to Europeans visited by the author as an officer in the Mooi ish 
army), Capt E Bonelli LI Imperio de Marruecos (Madiid 1882, 
a somewhat similar work by a Spanish officer) , F de A de Uires 
tazu Viages por Marruecos (Madrid, 1877 , descriptions by a bpaniarrl 
born in the country and travelling as a native) , G D Cowan and 
K L N Johnston Moorish Lotos leaves (London 1883, trust 
worthy papers dealing with south central Morocco), Emilicn 
Renou Description ^iographique de I empire du Maroc (Pans, 1846, 
a compendium of information available at that date) , J Canal 
Giographie generate du Maroc (Pans, 1902), Mission de ^egonzac 
Voyages au Maroc iSgg-tgoi (Pans, 1903) and later publications 
of the Segonzac Mission, Ch Tissot Richerches sur la glographie 
comparie de la MaurStanie Tingitane (Pans 1877 , a valuable 
archaeological survey) , M Besmer ‘ Geographic ancienne du Maroc “ 
and “ Recueil des descnptions antiques,"^ both in No III of Archttes 
tnarocaines (Pans 1904), Leo Africanus Description of Africa, 
1526, trans Pory, 1600, ed Dr Robert Brown for Hakluyt Society 
(3 vols London, 1896, a wonderful work for its period, always of 
interest, but the sour^je of many oft repeated errors in books on 
Morocco) 

Geology — G Maw “ Notes on the Geology of the Plain of Morocco 
and the Great Atlas" Quart Journ Geol Soc (1872), vol xxviu , 
J Thomson, ‘ Report of the Committee appointed to investigate the 
Geography and Geology of the Atlas Range in the Empire of 
Morocco," Rep Brit Assoc New castle Meeting, p, &hnell, 
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V Atlas marocatn fParis, 1898), A Bnves, ‘ Contribution a r6tu(1e 
g6ologique de r Atlas maiocain -Sw// Soc Geol France (Oct 1905) 

Ethnology — Budgett Meakin The Moors (London, 1902 , a 
minute account of manners and customs), James O Jackson, An 
Account of the Empire of Morocco (London, 1809 , the authoritative 
description for a century) , Georg Host Lfterretmnger om Marokos 
og Fes (a work still of great value , Copenhagen, 1779), Thomas 
Pellow Captivity and Adventure jyjd (ed Dr Robert Brown, 
London 1890 , one of the best and most intimate narratives of the 
European slaves), Count Sternburg The Barbarians of Morocco 
(London 1908) 

Language — Rev Jos6 Lerchundi, Rudimentos del druhe de 
marruecos (Tangier 1891) and Vocabiilarto espafiol arahxgo (langier 
1892), Eng trans of the former by J Maclver MacLeod (langier 
1900 , most useful but dealmg chiefly with the coirupt colloquial 
speech of the Tangier fetuan district), Budgett Meakin, An Intro 
auction to the Arabic of Morocco (Tangier, 1900, vocabulary, grammar 
notes phrases, 6 cc for pocket use in Roman characters) , Miss C W 
Baldwin Morocco Arabic Dialogues (Tangier 1892 , uniform with 
the last named but m Arabic characters) 

Maps — Ihe most trustworthy gencial mips are R de hlotte de 
Roqiievi^re Carte du Maroc (scale i i 000 000) 4 sheets ed 190H, 
the French War Office maps (scale i 500000 begun 1900 seile 
I 100 000 begun 1909) and the British War Office map (scale 
I 1000000) 4 sheets, 1904 there are numerous distnct mips 
The l)y6 Mission pubh bed fifteen (B M , K A M *) 

M 0 R 6 n de la FRONTERA, or Mor6n (ant Arumi), a 
town of southern Spam, m the province of Seville, 32 m S E 
of the city of Seville Pop (1900), Mor6n occupies 

an irregular site upon broken (halk hillocks near the right 
bank of the Guadaira It is connected by rail with Utrera 
on the Cadiz & Seville line On the highest elevation to 
the eastward are the rums of the anuent castle, of considerable 
importance during the Moorish period, when Moron, as its full 
name implies, was a frontier fortress, the castle was afterwards 
used as a palace by the counts of Ureha In 1810-1811 it was 
fortified by the French, but blown up by them m the following 
year The (hief public building of Moron is the large pirish 
chunh, which dates from the i6th century Moron is also 
famous throughout Spun for its marble and its clulk (ca/ ic 
Mordu), from which the whitewash extensively used in the 
Peninsula is denv^ed 

MORONE, GIOVANNI (1509 is 3 o), Italian cardinal, was 
born on the 2<5th of January 1509 vit Milan, where his father, 
Count leronimo Morone (d 1529), was grand chancellor His 
father, who had been imprisoned for opposing encroachments 
on the liberties of Milan by ChaiUs V (whom he afterwards 
cordiillv supported), removed to Modena, where his youngest 
son had most of his earlv education Proceeding to Piduca 
he studied jurisprudence with distinction In return for im- 
portant service rendered by liis fathe»*, he was m 1527 nominated 
by Clement VIII to the sec of Modena, and consecrated m 
1533 after a contest From 1533 he was constantly entrusted 
by Paul III with diplomatic missions, he was nuncio (1336) 
to Ferdinand, king of the Romans, and legate to the diet of 
Spires (1342), hivmg successfully resisted the transfer of the 
diet to Hagenau on account of the plague (1340) On the 
31st of May 1342 he was created cardinal, and was further 
nominated protector of England, Hungary, Austria, of several 
religious orders, and of the santa casa it I ore to With the 
carclinals Paul Pansio and Reginald Pole he was deputed to 
open the Counc il of Trent (Nov i, 1 542), the plac e of meeting 
having been a concession la his diplomacy The legates arrived 
on the 22nd of November, but no council assembled The death 
of Paul III (1549) deprived him of a good friend The views of 
the Reformers had spread m his diocese, and he was suspected 
of temporizing with them He resigned his see (1550) in favour 
of the Dominican Egidio Foscherari, reserving to himself an 
annual pension and the patronage of livings Julius III at 
the instance of the duke of Milan, gave him (1553) the rich see 
of Novara (which he resigned in 1560 for the see of Albano) 
and sent him as nuncio to the diet of Augsburg (1353), from 
which he was immediately recalled bv the death of Julius 
(March 23) In June 1557 Paul IV imprisoned him in the 
castle of vSt Angelo (with others, including Pole, and Fuscheran), 
on suspicion of Lutheran heresy The prosecution entirely 
failed, and Morone might have had his hbert>, but refused to 
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leave prison unless Paul IV publicly acknowledged his innocence 
He remained incarcerated till the pope s death (Aug 18, 
1559), and took part in the election of Pius IV Ochmo, in 
the twenty -eighth of his Dtalogt XXX , 1563, has a colloquy 
on the treatment of heretics, between Pius IV and Morone, 
in which the latter mamtains ‘ Errantes m viam revocandi, 
non occidendi ” This really hits the position of Morone, a 
sincere Catholic, to whom persecution was abhorrent He 
presided at the Tndentinc Council from the loth of April 
to the 4th of December 1563, and endeavoured to excrcisjp a 
conciliatory influence At the end of 1564 P'oscherari died, 
and Morone was reinstated in the see of Modena On the 
death of Pius IV (1365) he came near to being elected pope 
His last days were easy, he died at Rome on the 1st of December 
1580, and was buried at S Maria sopra Minerva His writings 
conpnse a few letters and orations ills career is that of a good 
man, struggling for the welfare of his Church against corruptions 
not essential to the system to which he was devoted 

Ste J (j Flick “ De Joanne Morono in ] G Schclhorn s 
tales Itieranae v(l vii (17 Jo), “(j Moroin Dizionarw Ji erudiztone 
(1847), N Bcrnabei Vita del cardinale G A/orowt (1885) , M Young 
life and Times of Aonio Paltario (i860), C Benrath in H'luck s 
RcalcncyUopadie (190^) (A ( o *) 

MORONI, GIAMBATTISTA (c 1310 1578), Italian portrait- 
painter of the Venetian school, was born at Albino near Bergamo 
about 1310 (or perhaps a few years later), and became a pupiU 
of Bonvicino named 11 Moretto Beyond the record of his works 
very few particulars regarding him have reached us Titian, 
under whom also Moroni, while still \ery young, is said to have 
studied (but this appears hardly probable), had at any rate a 
high opinion of his powers, he said that Moroni made his por- 
traits '' living or “ actual ” ( 7 jeri) In truthful and animated 
portraiture Moroni ranks near Titian himself His portraits 
do not indeed attain to a majestic monumental character, 
but they are full of straightforward life and individuality, with 
genuine unforced choice of attitude, and excellent texture and 
arringement of di aperies There is a certain tendency to a 
violet-tint in the flesh, and the drawing and action of the hands 
are not first-rate Ihe c idlest inscribed date discovered 
for any of his works is 1333 As leading samples may be men- 
tioned — m the Ulhzi Caller) , Florence the “ Nobleman pointing 
to a blame,'’ inscribed “ Et quid \olo nisiut ardeat ? ”, in the 
National Gallery, London, the portraits of a Tailor, a member 
of the Fenaroh 1 am ily, Canon Ludovico de’ ler/i, and others, 
m the Berlin Gallery, his own portrait, and m Staflord House, 
the seated half-figure of the Jesuit Ercole lasso, currently 
termed “Titian’s Schoolmaster” not as indicating any real 
connexion between the sitter and Titian, but only the consum- 
mate excellence of the work Besides his portraits, Moroni 
painted, from youth to his latest days, the ordinary round 
of sacred compositions, but in these he falls below his master 
II Moretto One of the best is the “ Coronation of the Virgin,” m 
S Alessandro de 11 a ( roce, Bergamo, also in the cathedral of 
Verona, “ vSS Peter and Paul,” and m the Brera of Milan, 
the “ Assumption of the Virgin ” Moroni was engaged upon 
a “ Last Juelgment,” in the church of Corlago, when he died 
on the 3th of February 1378 (W M R) 

MOROSINI, a noble Venetian family, probably of Hungarian 
extraction, which gave many doges, statesmen, generals and 
admirals to the Venetian Republic, and cardinals to the Church 
It first became prominent at the time of the emperor Otho II 
owing to its rivalry with the Caloprini family, whom it succeeded 
in subjugating by the end of the loth century Domenico 
Morosini (d 1156), elected doge in 1148, waged war with success 
against the Dalmatian corsairs, lecaptunng Pola and other 
Istnan towns from them Marino Morosini (d 1232) was elected 
doge m 1249, Michele was doge from June 1382 until his death 
in October of the same year 

Andrea Morosini (1538-1618) was a famous historian and was 
entrusted by the Venetian senate with the task of continuing 
Paolo Paruta’s AnnaU Venetiy in Latin His history of Venice was 
published by his brother in 1623 (Venice), and translated into 



862 MORPETH- 

Itaban by Senator Girolamo Molin (Vetnce, 1782) Among his 
other works are Le Imprese ed espediitom dt terra santa, &c 
(Venice, 1627), Dens quaeveneta respubhca ad Jsirtae eras gesstf, 
&c (m the Comer-Duodo collection of MSS , De forma reipuhhcae 
venetae in MS in the Bibliothique Nationale m Pans His life 
has been wntten by Luigi Lollin (1623), by Niccolo Crasso (1621), 
and by Antonio Palazzoli (1620) 

bRANOESCO Morosini (1618-1694) was one of the greatest 
captains of his time As a young man he fought against the 
Turks and the pirates, and after signally distinguishing himself 
at the battle of Naxos in 1650 he v^as appointed commander-in- 
chief of the Venetian navy He then conducted a senes of 
successful campaigns against the lurks, but was recalled in 
consequence 01 the intrigues of his rival the Provveditore 
Antonio Barbaro (i66t) But when Candia was attacked by 
a large force, under the terrible vi7ir Keupnli, Morosini was sent 
to relieve the fortress in 1667, the siege lasted eighteen months, 
but Morosini, in spite of his prodigies of valour, was forced to 
surrender to save the surviving inhabitants He was tried, but 
acquitted of all blame, and on the renewal of the war with the 
Turkish Empire in 1684 he was again appointed commander- 
in-chief, and after several brilliant vk tones he reconquered the 
Peloponnesus and Athens, on his return to Venice he was loaded 
with honours and given the title of ** Peloponnesiaco In 
1688 he was elected doge, and in 1693 he took command of 
•the Venetian forces against the Turks for the fourth time, the 
enemv which had been cruising in the archipelago withdrew 
at his approach, so great was the terror inspired by his name 
While wintering at Napoli di Romania (Nauplia) he died on the 
6th of January 1694 

Bibliography — Hirlnro Gencalo^ta delle famighe pntnzte 
venete Mb, cHs vii cod 927 in the Marci in Library, Venice, 
Cappellan Camptdoglio veneto MS clas vu cod 17, ibul , 
Romanin, Stona documentata di Venezia <Uso other general Venetian 
histones, G Balia Sanla Due Lcttere di umanistx vcneztam a Paolo 
Morostm (in Ntiovo archivin veneto xix 92), G Griziani's life of 
F Morosini in Latin (Padin, 1O98), A Arnghi Vita di I M 
(Padua 1449) (bee also Venice) 

MORPETH, a market town and municipal and parliamentary 
borough of Northumberland, England, situated in a fine valley 
on the Wansbeck, 17^ m N of Newcastle by the North Eastern 
railway, the junction of several branches with the mam line Pop 
(1901), 6158 Ihe Wansbeck winds round the town on the west, 
south and east, and a rivulet, the Cottingburn, hounds it on 
the north Ihe parish church of St Mary, a plain building of 
the 14th century, is situated on Kirk Hill, a short distance 
from the town It has a good example of a Jesse window 
Nothing remains of the old castle except the gateway The 
valley of the Wansbeck above Morpeth is well wcK)ded and 
very picturesque By its side are fragments of Newrninster 
Abbey, a wealthy foundation of the 12th century, occupied by 
monks from Fountains in Yorkshire, and Mitford, with its 
Norman and Early English church, and rums of a Norman 
castle and a manor-house of the 17th century To the north 
of Morpeth a good specimen of the peel tower of the 15 th century 
IS seen at Cockley Park Industries of Morpeth include tanning, 
brewing, malting, iron and brass founding, and the manufacture 
of flannels, agricultural implements, and bricks and tiles The 
parliamentary borough, within the Wansbeck division of the 
county, returns one meml->er and extends 8 m eastward to 
the coast, including the town of Bly th Morpeth is governed by 
a mavor, 4 aldermen and 12 councillors Area, 328 acres 

The manor of Morpeth is said to have been granted to William 
de Merlay soon after the Conquest and passed with the borough 
from his family to those of Gray stock, Dacre and Howard, earls 
of Carlisle, with whom it remains Ihe town is a borough by 
prescription and grew up round the castle attributed to the above 
William de Merlay About the end of the 12th century Roger de 
Merlay the younger granted the burgesses right to hold of him 
and his heirs as freely as the charter of the king purported 
which he held of the king by gift Charles II incorporated 
tlw town m 1662 under the government of two bailiffs, who were 
chosen every year m the followmg manner the bailiffs for the 
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time being chose two juries from whom the commonalty elected 
four burgesses, and from these four the steward of the lord 
of the manor appointed the bailiffs for the ensuing year This 
was continued until the Municipal Reform Act of 1835 In 
1200 a market on Wednesday and a fair on the beast of St Mary 
Mag(Lilenc were granted to Roger de Merlay, and m 1 285 the 
fair was extended for two days The market rights still belong 
to the lord of the manor 

MORPHEUS, m Roman mythology, one of the sons of Somnus, 
the god of sleep He was a personification, apparently invented 
by Ovid {Metam xi 635), of the power that calls up human 
stupes (iJiop<f>aC) of all kinds to the dreamer His brothers 
Phobetor and Phantpsus assumed the forms of all kinds of 
animals and manimate thmgs 

MORPHINE, the chief alkaloid of opium (qv ), to which the 
mcdit mal action of the former is mamlv due It is not used itself 
in medicine owing to its insolubility m water and ether The 
preparations of morphine are incompatible with salts of iron, 
copptr and mercury, also with hrne water and akalinc earths 
and substances con taming Linnm With ferric chloride it forms 
a deep red colour 

Ihe preparations of morphine in the British l^harmacopoei i 
irc as follow from Morphinae Hydrochloridum are made live sub 
prepaiations (i) Liquor Morphinae Hydiochloridi, stn lu^th 1% or 
about 4J grs of the hydrochloride to the fl 02 , (2) Suppositona 
Morphinae made with ca basis of oil of theobroma strength J gr 
of morphine hydrochloride in each, (3) linctura Chloroformt et 
Morphinae strength Vr gr in 10 iiuiums, (4) J rochi&cus Mor- 
phinae, gr in each, (5) 1 rochistus Morphinae it Ipccacuanhae 
strength ^ gr of morphine hydrochloride and gr ipecacuanha 
m each From Morphinae Acetas, a white soluble amorphous 
powder is made J iquor Morphinae Acetahs strength 1% or 4^ grs 
of the acetate to i jl oz 1 rorn Morphinae Tariras, a white crys- 
tillinc powder are pttpared, Imectio Morphinae Hypodermica 
cont lining 5% of moiphme tartrate, ana Liquor Morphinae 
lartratis Morphinae Sulphatib is not official m the British Phar 
macxipcia but is official in the biiitcd States the U S P Irochisct 
Morphinae et Jpecacuanhae and Pulvn, Morphinae Compositus 
(lullys powder) being made horn it Hypodermic tabloids ut 
morphine sulphate either alone or combined with itropine are much 
in use Various non olficial prepaiations of morphine are in use such 
as dionin heroin glyc iphorm and peronin 

Therapeutics — Morphine is an analgesic and hypnotu, reliev- 
ing pain and prodiK ing deep sleep As contrasted with opium 
It differs m being less astimgent and (onstipating Morphine is 
the greatest anodyne we possess, and no drug yet discovered 
equals it m pain-rclievmg power The most frequent mode 
of adminstration is the hypodermic method, on account of the 
extreme rapidity with which it is absorbed In pain due to 
violent sciatica relief and even permanent cure has been obtained 
by the injection of morphine directly into the muscle of the 
affeded part, and in the treatment of renal and hepatic colic 
morphine given subcutaneously will relieve the acute pain (onsc- 
quent on the passage of biliarv and 111 inary cah uli A violent 
paroxysm of asthma may be arrested by the administration of 
morphine subi utancouslv, but the practa e should not be con- 
tinued, as there is great danger in a chronic disease that 
the patient may become the victim of morphinism Morphine 
is recognized as one of the most useful drugs in the treat- 
ment of eclampsia, early injection often arresting the fits 
In the cough of phthisis minute doses are of service, but 
m this particular disease morphine is frequently better 
replaced by codeine or by heroin, which checks irritable 
coughs without the narcotism following upon the administration 
of morphine In bronchitis with profuse expectoration the use 
of morphine is particularly dangerous, as it is likely to check the 
cough so necessary for getting rid of the secretion, but m the 
converse condition it usefully allays the harassing cough by 
diminishing the exatability of the respiratory centre In the 
dyspnoea of advanced valvular disease of the heart morphine 
relieves the distress, and restlessness, and induces sleep It 
should however be withheld if the heart has undergone fatty 
degeneration Morphine is a sheet anchor m the later stages 
of cancer and other painful diseases, rendering the life of the 
patient one of comparative comfort- If given in excess the 
drug 13 eliminated by way of the intestines and kidneys It 



MORPHOLOGY 


IS also excreted m the milk, hence the danger m the adminis- 
tration of large doses of morphine to nursing mothers 

Morphine-scopolamine anaesthesia was introduced in 1902 
by Stembuckel It has been used by some surgeons for the 
production of anaesthesia previous to the administration of 
ether or chloroform, but the use of the method is now more 
usually relegated to obstetne practice* 

Morphinism (Morjihinomani i) — Chronic morphine poisoning is 
very common, as morphine taken constantly creates a habit Once 
acquired the habiiu6 depends on the drug fur a comfortable existence 
and as the organism becomes quickly tolerant of the alkaloid the 
original dose no longer suffices Hie total amount of morphine 
indulged in by the habitual morphinist may reach an astonishing 
figure , 1 5 grs a day is said to be common and some medical writers 
record q^uantities such as bo to 70 grs in the 24 hours in extreme cases 
Ihc eu*V stages of morphinism are marked by moral degeneration, 
the patient seems td lose all sense of right ind wrong and will he most 
lausiblv and even thieve to obtain the drug, personal disorderlincss 
isregard of time neglect of business and (lecline of family affection 
become soon ev idcnt Physical symptoms also appe ir , the face 
assumes an earthy colour the body w istes constipation is usu illy 
present to an extreme degree the secretions become ai rested loss of 
appetite and indigestion follow and the mouth is parched The nails 
become brittle and the skin dry, sterility shoivs ilsclf in women and 
sexual impotence in men While not diiectly causing death iiioiphin- 
ism so lowers the bodily powers that the patient is easily earned off 
bv some intcrcurrent milady The sudden withdraw il of the drug 
from a morphine habitu6 is followed by a tram of alarming symptoms 
As the time approaches for the usual dose there is marked restless- 
ness followeci by excitement and later by chills pallor sinking 
nausea, with perhaps vomiting and diarrhoea Hoirible mentil 
depression and melancholia arc picsent and there may bo hallucina- 
tions of vision and hearing passing into violent delirium At this 
stage collapse may set in tlie patient become faint the limbs twitch, 
the radial pulse become imperceptible and unconsciousness super- 
vene The condition may even go on to a fahd result should morphine 
be continuously withheld but injection of even a small quantity of 
morphine causes these symptoms to cease abruptly The sudden 
withdrawal of morphine should thciefore never be practised with 
takers of large quantities of the drug but gradually diminishing 
doses given by the physician should be substituted For the success 
fill treatment of morphinism complete isolation of the patient is 
necessary in a place where he is supervised so that he can obt iin no 
morplune Isolation in a home is far the best as friends may give 
way to entreaties and servants be bribed 1 he tapering off ’ of 
the dose IS the best method Absence from home and strict super- 
vision lasting over a long period usually a year are necessaiy to 
prevent relapse The lowered bodily health requires to be built 
up and a long sea voyage under adeejuate supervision is usually 
recommended 

MORPHOLOGY (Gr fioptpTjy form), a term introduced by 
Goethe to denote m biology the study of the unity of type in 
orgtnic form (for which the I innac an term “ Metamorphosis ’’ 
had formerly been employed) It now usually ( overs the entire 
sc lence of organic form 1 here are numerous restricted senses 
of the term m various sciences, but here we shall deal with 
it as a substantive side of zoology and botany 

Historical Outline — If we disregard such vague likenesses 
as those expressed in the popular classifications of plants by 
size into herbs, shrubs and trees, or of terrestrial animals by 
habit into beasts and creeping things, the history of morphology 
begins with Aristotle Founder of compirative anatomy and 
taxonomy, he established eight great divisions (to which are 
appendeci certain minor groups) — Viviparous Quadrupeds, 
Birds, Oin parous Quadrupeds and Apoda, Fishes, Malol la, Mala^ 
costraca, Entoma, and Ostracodermata — distinguishing the first 
four groups as Enaima (“ with blood from the remaining four 
as Anaima (“ bloodless ”) In these two divisions we recognize 
the Vertebrata and Tnvertebrata of J B PA Lamarck, the 
first four groups corresponding with the Mammals, Birds, 
Reptiles, Fishes, whilst the others agree more loosely with the 
Cephalopods, Crustacea, Insecta, and Echinoderms with Molhisca 1 
other than the Cephalopods Far from committing the mistake 
attributed to him of reckoning Bats as Birds, or Cetaceans as 
Fishes, he discerned the true affinities of both, and erected the 
latter into a special beside the Viviparous Quadrupeds, 

more on account of their absence of limbs than of their aquatic 
habit Not only is his method inductive, and his groups founded 
on the aggregate of known characters but he foreshadows such 
gc»neralizations as those of the correlation of organs, and of 
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the progress of development from a general to a special form after- 
wards established by G L Cuvier and K E von Baer respectively 
In the correspondence he suggests between the scales of Fishes 
and the feathers of Birds, or m that hinted at between the 
fins of Fishes and the limbs of Quadrupeds, the idea of homology 
IS nascent, and from the compilation of his disciple Nicolaus 
of Damascus, who regards leaves as imperfectly developed 
fruits, he seems almost to have anticipated the idea of the 
metamorphosis of plants F\en after the reappearance of 
Anstotle s works in the 131)1 centur\% little can be recorded l^ut 
revivals of his conclusions Monographs on groups of plants and 
animals frequently appeared, those of P Belon on Birds and 
G Rondelet on Pushes being among the earliest , and in the former 
of these (15 *>5) we find a comparison of the skeletons of Bird 
and Man in the same postuie and as nearly as possible bone 
for bone— an idea which, despite the contemporaneous renais- 
sance of human anatomy initiated by Vesalius, disappeared for 
centuries, unappreciated save by the surgeon Ambroise Pare 
B Palissy, like Leonardo da Vinri before him, discerned the 
true nature of fossils, and such flashes of insight continued to 
appear from time to time during the 17th century Thus, 
Joachim Jung recogmzed “ the distinction between root anci 
stem, the difference between leaves and foliaccous branches, the 
transition from the ordinary leaves to the folia floris, ^ and 
W Har\ cy anticipated the generalizations of modern embryology 
by his researches on development and his theory of epigenesis 

The encyclopaedic period of which Gesner is the highest 
representative was continued by Aldro\andi and others in the 
17th century, but, aided by the Baconian movement, then 
influencing all scientific minds, it developed into one of 
genuinely systematic aim At this stage of progress the 
most important part was taken by John Ray, whose classi- 
ficatorv labours among plants and animals were crowned 
with success He first expelled the fabulous monsters and 
prodigies of which the enc) clopaedists had handed on the 
tradition from medieval times, and succeeded, particularly 
among plants, in distinguishing many natural groups, for which 
his own terms sometimes survive — eg Dicotyledons and 
Monocotyledons, Umbelhferae and I^egummosae Ihe true 
precursor of Linnaeus, he introduced the idea of species in natural 
histcjry, and reformed the practice of definition and terminology 
Of the works which followed up Ray’s systematic labouis, 
none can be even named until we come to those of his great 
successor Linnaeus, whose grasp of logical method and lucidity 
of thought and expression enabled him to reform and reorganize 
the whole labours of his predecessors into a compact and definite 
“ systema naturae ” Ihe very genius of order, he established 
modern taxonomy, not only by the introduction of the binomial 
nomenclature and the renovation of descriptive terminology 
and method, but by the subordination of the species under the 
successive higher categories of genus, order and class, so recon- 
ciling the analytic and synthetic tendencies of his pi edecessors 
Although the classification of plants by the number of their 
essential organs is highly artificial, it must be remembered 
that this artificiality is after all only a question of degree, and 
that he not only distinctly recognized its provisional cliaracter 
but collected and extended those fragments of the natural 
system with which A de Jussieu soon afterwards began to build* 
His classification of animals, too, was largely natural, and, 
though on the whole he lent his authority to maintain the notion 
of three kingdoms of nature, he at least at one time discerned 
the fundamental unity of animals and vegetables, and united 
them m opposition to the non-living world as Orgamsata At 
the same time he was still far more a scholastic naturalist than 
a modern investigator 

While the artificial system was at the zenith of its usefulness, 
Bernard de Jussieu was arranging his gardens on the lines 
afforded by the fragmentary natural system of Linnaeus His 
ideas were elaborated by his nephew Antoine de Jussieu, who 
published diagnoses of the natural orders, so givmg the system 
Its modern character Its subsequent elaboration and definite 
establishment are due mainly to the labours of Pyrame de 
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Candolle and Robert Brown The former concentrated his 
own long life and that of his son upon a new systema naturae/^ 
the coloss Prodromtis systematts naturalts (20 vols , 1818 1873), 
m which 80,000 species were described and arranged Mean- 
while the penetrative genius of Brown enabled him to unravel 
such structural complexities as those of Conifers and Cycads, 
Orchids and Proteaceae, thus demonstrating the possibility of 
ascertaining the systematic position of even the most highly 
m(>dified floral types Both Candolle and Browitwere thus no mere 
systcmatists, but genuine morphologists of the modern school 
Ihe labours of Bernard and Antoine de Jussieu initiated 
a parallel advance in zoology, the joint memoir on the classifica- 
tion of mammals with which Cuvier and Geoffroy St-Hilaire 
almost began their career receiving its dominant impulse 
from the genera ” of Antoine Cuvier’s works correspond in 
zoology to those of the whole period from the Jussieus to Brown, 
and epitomize the results of that bne of advance Although 
in some respects preceded by A von Haller and J Hunter, 
who compared, though mainly with jihy siologic al aim, the same 
parts in different orginisms, and much more distinctly by Vicq 
d’Azyr, the only real comparative anatomist of the i8th century , 
he opens the era of detailed anatomical research united with 
exact comparison and clear genti ilization 1 he Regne ammal 
(1817) and the theory of types (vertebrate, molluscan, articu- 
late and radiate) are the results of this union of analysis 
and synthesis and mark the reconstitution of taxonomy on a 
new basis, henceforth to be no longer a matter of superficial 
description and nomenclature but a complete expression of 
structural resemblances and differences In Germanv, L H 
Bojanus, J h Meckel, LIE von Siebold and Johannes 
Muller, with his many pupils, carried on the work, m h ranee, 
too, a succession of brilliant anatomists, such as A De Quatre- 
fages, A Milne-Edw^ards and H de Lacaze-Duthiers, wcie 
his intellectual heirs, and in England he has been admirably 
represented by Sir R Owen 

It is now necessary to return to Linneeus, whose more spec ula- 
tivc writings- contain, though encumbered by fantastic h>po- 
thescs, the idea of floral metamorphosis About the s imc time, 
and quite independently, C h Wolff, the embryologi'»t, statcci 
the same theory with greater clearness, for the first tune distmc tly 
reduemg the plant to an axis bearing appendages — the \egc- 
tative leaves — which become metamorphosed into bud-scaks 
or floral parts through diminution of vegetative force Ihiity 
vears later the siime view was again independently developed 
by Goethe m his now well-known pamphlet {Ven^iich die Meta^ 
morphose der Pflanzen zu irl lai nr, Gotha, 1 790) In this brilliant 
essay the doctrme of the fund imentil umtv of floral and fob ir 
parts IS clearly enunciated, and supported by arguments from 
anatomy, development and teratology All the organs ol a 
plant arc thus modifications of one fundamenLd organ — the 
leaf — and all plants are m like manner to be viewed as modifica- 
tions of a common type— the Urpflafize Whether, as some 
historians hold, his “ Urpflanze ’* was a mere ideal irchetypc, 
bringing forth as its fruit the innumerable metaphysical absliac- 
tions of the Naturphilosophie, and Itadmg his countrymen 
into all the extravagances of that system , or whether, as E H 
Haeckel maintains, it represented a concrete ancestril form, 
so anticipating the view of modern evolutionists, it is certain 
that to him F W S von Sc helling was indebted for the founda- 
tion upon which he erected his philosophic edifice, as also that 
Goethe shared the same ideas It must be remembered that 
he lived and made progress for forty years after the publication 
of this essay, that he was familiar with the whole scientific move- 
ment, and warmly sym|>athi 7 ed with the evolutionary views of 
I arnarck and Geoffroy St-Hilure, it is not therefore to be 
wondered at that his writings should furnish evidence in favour of 
each and every interpretation of them His other morphological 
labours must not be forgotten Independently of Vicq d’Azyr, 
i^iscovcred the human premaxillary bone, mdependently 
m Oken, he proposed the vertebral theory of the skull , and 
pre S C Savigny, he discerned that the jaws of insects were 
e ^pibs of the head 


In 1813 A P de Candolle published his Theorte elimentatre 
dt la hotamque, which he developed mto the classic Organo- 
graphic vegHcde (1827) He establi^ed his theory of symmetry, 
reducing all flowers to symmetrical ” groupmgs of appendages 
on an axis and accounting for their various forms by cohesion 
and adhesion, bv arrested or excessive development The next 
advance was the investigation by W P Schimper and A Braun 
of phyllotaxis — the ascending spiral arrangement of foliar and 
floral organs — thus further demonstrating their essential unity 

The term morphology was first mtroduced by Goethe in 1817, in 
a subsequent essay {Aur hiaturwtssenschajt uberhaupt, besonders 
zur Morphologic) It did not come into use in botany until its 
popularization by Auguste de bt-Hilairc m his Morphologievegetale 
(1841), and m /oology until later, although De Blainville, who 
also first employed the term type, had treated the external forms 
of animals under “ morphologie ” Though the Naturphiloso 
phie of Schelhng and its countless modifications by his followers, 
its mystic theorus of “ polarization ’ and the like, its apparatus 
of assumption and abstraction, hvpothesis and metaphor, 
(armot here be discussed, its undoubted services must not be 
forgotten, since it stimulated innumerable reflective mmds 
to the earnest study of natural science, gave a powerful impulse 
to the study of comparative anatomy and vindicated the churns 
of philosophic synthesis over those of analytic empiric ism 
Among its many adherents, some arc more distinc tly theo- 
logical type, others metaphysical, others mystical or poetic, 
others, again, more espcc lally scientific, but its most typu al and 
picturesque figure is Lorenz Oken, who epitomizes alike the 
best ami the worst features of the school, and among whose 
mnumeiable pseudo-morphological dreams there occasion tllv 
occurred suggestions of the greatest fruitfulness— notably, for 
instance, the independent statement of the vertebral theoiy 
of the skull 

By far the most distinguished anatomist of the transc c ndental 
school IS Geoffroy St-Hilaire, who being comparatively free from 
the extravagances of Oken, and uniting a depth of morpho- 
logical insight scare civ inferior to that of Goethe with greater 
knowledge of fac ts and far wider influence and reputation in 
the scientific world, had greater influence on the pre^gress of 
science than eithci He started from the same stuclies of ana- 
tomical deuul as ( uvier, but, influenced by BufTon s view of 
unity of pi m and by the evolutionary doctrines ot Lamarck, 
diverged into new Imcs, and again reached that idea ol serial 
homology of which wc have so frequently noted the independent 
origin His greatest work, the Philobophte anatornique (1818- 
1823), contains his principal doctrines Ihe^e arc (i) the 
theory of unity of oiganic eomposition, identical in spirit with 
that of Goethe, (2) tlic theory of analogues, according to which 
the same parts, differing only m form and in degree of develop- 
ment, should occur in all animals, (3) the “ pnncipe des con- 
nexions,” by which similar parts occur everywhcic in similar 
relative positions, and (4) the “ principe du balancement des 
orgines,” upon which he founded the study of teratology, and 
according to which the high development of one organ is Jhed 
to diminution of another The advance in morphological 
theory is here obvious, unfortunately, however, in eager pin suit 
of often deceptive homologies, he wandered into the transcen- 
dentalism of the Naturphilosophie, and seems utterly to have 
failed to appreciate either the type theory of Cuvier or the 
discoveries of Von Baer He defended Buffon’s and Bonnet’s 
earlier view of unity of plan in nature, and the controversy 
reached its climax in 18^0, when he maintained the unity of 
structure in Cephalopods and Vertebrates against Cuvier before 
the Academy of Sciences On the point of fact he was of couisc 
utterly defeated, the tvpe theory was thenceforward fully 
accepted and the Naturphilosophie received its death-blow 
Such was the popular view, only a few, like the aged Goethe, 
whose last literary Effort was a masterlv critique of the con- 
troversy, discerned that the very reverse interpretation was the 
deeper and essential one, that a veritable “scientific revolu- 
tion ” was in progress, and that the supremacy of homological 
and synthetic over descriptive and analytic studies was 
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thenceforward assured The irreconcilable feud between the 
two leaders really involved a reconciliation for their followers, 
theories of homological anatomy had thenceforward to be 
strictly subjected to anatomical and embryological verification, 
while anatomy and embryology acquired a homological aim 
This union of the solid matter and rigorous method of Cuvier 
with the generalizing spirit and philo:50phic aims of Geoffroy 
is well illustrated m the works of Owen 

The further evolution of the idea of homology is sketched 
below, while the extent and rapidity of the subsequent progress 
of the knowledge of all the structural aspects of plants and 
animals alike make a historical survey impossible up to the 
appearance of the Ongtn of Specter (18^9) The needful solu- 
tion was effected bv Darwin The “ Urpflanze of Goethe, the 
types of Cuvier, and the like, at onc( became intelligible as 
schematic representations of ancestral organisms, which in various 
and varying environments, have undergone differentiation into the 
vast multitude of existing forms All the enigmas of structure 
become resolved, “ representative ” and “ aberrant,” “ progres- 
sive ” and “ degraded,” ” synthetic ” and “ isolated, ' '' per- 
sistent ” and “ prophetic ’ types no longer baffle (omprehcnsion, 
conformity to tvpe represented bv differentiated or rudimentary 
organs mone organism is no longer contradicted by their entire 
disappearance in its near allies, while systematist and morpholo- 
gist become related simply as specialist and gcneralizer, all 
through this esc ape from the Lmnaean dogm i of the fixity of 
species The phenomena of individual development receive 
interpretation in terms of aneestril history, and embryology 
thus becomes divided into ontogenv ind phylogeny— the latter, 
too, coming into intimate relation with p iLieontologv— \\ hilc 
classification seck-j henceforth the leconstruction of the genea- 
logical tree All these results were clearly developed in Haet kel s 
Ge^ureJle Morpholoq^ie the valuable contemporaneous 

Prviciples of Btologv of Herbert Spencer also ga\e Special 
attention to the relation of morphology to physiology 

Individualit\ —Probably no subjecl in the whole range of biology 
has been moie extensively discussed than that of the nature of 
organic individuality 1 he history of the controversy is of interest, 
since besides leading up to solid results it serves perhaps better 
than any other case to illustrate the slow emergence of the natural 
sciences from the influence of scholastic thought Starting from the 
obvious unity and indivisibleness of Man ancl other hi"hei animals 
ancl adopting some definition such as that of C b B Mirbel Tout 
etre orgams6, coraplet dans ses parties distinct et s^parC des autres 
Ctres est un individu ” it was attempted times without number to 
discover the same conception elsewhere in nature or rather to impose 
it upon all other beings, plants ind animals alike The results of 
different inquirers were of course utterly discrepant It seemed easy 
and natural to identify a tree or herb corresponding to the individual 
animal, yet difficulties at once arose Many apparently distinct 
plants may arise from i common root or a single plant may be 
decomposed into branches twigs shoots buds or even leaves, all 
often capable of separate existence These again are decompos 
able into tissues and cells the cells into nucleus <^c and ultimately 
into protoplasmic molecules these finally into atoms — the inquiry 
thus passing outside organic nature altogether and meeting the old 
dispute as to the ultimate divisibility of matter In short as 
Haeckel remarks scarcely any part of the plant can be named 
winch has not been taken by some one for tne individual It is 
necessary therefore briefly to notice some of the pnncipal works 
on the subject and these may con\eniently be taken in descending 
order 

While H Cassini practically agreed with Mirbcl in attempting to 
regard separate plants as individuals the widest interpretation of 
the indivmual is that of G Gallesio (i8i()) who proposed to regard 
as an mdividual the entire product ot a single seed alike whether 
this developed into a uni-axial plant extended continuously like a 
banyan, or multiplied asexually by natural or artificial means like 
the weeping-wiUow or the Canadian pondweed of each of which, 
on this view there is only a single individual in Britain happily 
discontinuous 

At once the oldest and most frequently maintained view is that 
which regards the bud or shoot consisting of a single axis with 
appendages as the plant-mdividiial of which the tree represents a 
colony, like a branched hvdroid polyp This conception often 
attributed to Aristotle, but apparently without foundation appears 
distinctly in the writings of Hippocrates and Theophrastus — the 
latter saymg, * The bud grows on the tree like a plant in the ground ** 
The aphorism of Linnaeus ** Gemmae totidcm herbae ” is well 
known , and in this view C F Wolli and Humboldt concurred while 
Erasmus Darwin supported it by an appeal to the facts of anatomy 


and development The most influential advocate of the bud theory 
during the first half of the 19th century was however Du Petit 
Thouars who although starting much as usual with a pnncipc 
unique d existence * supported his theoiy on extensive though 
largely incorrect observations on stem structiue and growth For 
him the tree is a colony of phytons, each being a bud with its axillant 
leaf and fraction of the stem and root Passing over numerous 
minor authors, wc come to the central work of Alex Braun (1853) 
in which as Sachs has clearly pointed out the illegitim ite combina- 
tion of Naturphilosophie with inductive morphology reaches its 
extreme He reviews however all preceding theories admits the 
difficulty of fixing upon any as final since the plant physiologicallv 
considered is rather a divtduum than an indtvtduum and proposes 
as a compromise or indeed os a partial cutting of the knot the 
adopuon of the shoot as the morphologic vl individual, comparable 
to an animal especially because unlike the cell leaf dc it includes 
all the rejirescntative characters of the species Darwin ind Spencer 
on the whole also accept the bud or shoot is it any rate the most 
definite individual 

Ihe theory of metamorphosis naturally led (j^oethe Oken and 
others to regard the leaf as the individuil while Johannes Muller 
j J S Stcenstrup and others adopted the samt view on various 
ph>siological giounds C Gaudichaud elalxiraled 1 thexny inter 
mediate between this view and that of Du Petit- 1 houars according 
to which the plant was built up of individuals each consisting of a 
leaf with its subjacent inUrnodc of stem which was regarded as 
the leaf base and this was suppiortcil In hdward 1 orbes and 
others while the nominally converse view — that of th< leaf as a 
mtre outward expansion of the stem segment — was pioposed b> 
C I Ilochstettei 

I hough sundry^ attempts at identifying \arious tissues, such as 
the fibro-vasculai bundles, as the constituent individuals may be 
pa->sed over those associated with the cell theory ire of great impor- 
tance 1 Schwann decided in favour of the cell ind regarded the 

f )lant as a cell community, in which the sepaiate elements were 
ike the bees of a swarm — a view virtually concurred m in all essen 
tial respects by M Schleidcn H Virchow and other foundtrs of the 
cell theory Yet although the structure and functions of the plant 
are ultimately and specially cellular it is impossible to ignore the 
fact that save in the ver> lowest organisms these are subordi 
nated «Mid differentiated into larger aggicgates and form virtually 
but the bricks ot a building and hence the later theories outlined 
ibovc Of attempfs to find the individual in the nucleus or the 
protoplasm granules it is unnecessary to sjicak further 

So far the theories of absolute individu ilit) I he conception of 
lelative individuality was lust clearly expressed by Alphonse de 
Candolle and Schleiden lx)th of whom takt the cell the shoot and 
the multi axial plant as forming three successive and sulxjrdinated 
categories K W von Nfigeh too recognized not only the necessity 
of establishing such a senes (cell organ bud leafy axis multi axial 
plant) but the distinction between morphological and physiological 
individualities afterwards enunciated by H icckel 

F^assing over the difficulties which arise even among the Protozoa 
we find that a similar controversy (fully chronicled in Haeckel s 
Kalkschwamme) has raged over the individuality of sponges While 
the older observers were content to regard each sponge mass as an 
indivKludl a view in which J N Lielierkuhn and other monographers 
substantially concurred the application of the microscope led to the 
view suggested by James Clark and stoutly supported by baville 
Kent that the sponge is a city of amoelxiid or infusorian individuals 
H J Carter looketl upon the separate ampullaceous sacs as the true 
individuals while others defining the individual by the possession 
of a single exhalent aperture distinguish sponges into solitary and 
social 

For the higher animals the problem though perhaps really even 
more difficult is less prominent As Haeckel points out, the earlier 
discussions and even the comparatively late essay cf Johannes 
Muller take an almost purely psychological or at least a physiological 
point of view, and the morphological aspect of the inqui^ only 
came forward when the study of much lowci forms such as Cestoid 
worms (see Platyelmia) or Siphonophorcs (see Hydrozoa) had 
raised the difficulties with which botanists had so long been 
familiar With the rapid progress of embryology too arose new 
problems and in 1842 Streenstrup introduced the conception of an 
alternation of generations '* as a mode of ongm of distinct indivi- 
duals by two methods for him fundamentally similar, the sexual from 
impregnated females and the asexual from ummpiegnated ‘ nurses 
- a vle^^ adopted by Edward Forbes and many other naturalists 
but keenly criticized by W B Carpenter and T H Huxley In 
K Leuckart's remarkable essay on polymorphism (i8'53) the Siphono 
phora were analysed into colonies, and their vaned organs shown 
to be morphologically equivalent while the alternate generations of 
SteCnstrup were reduced to a case of polymorphism m development 
Leuckart further partly distinguished individuals of different orders 
as well as between morphological and physiological individuals 
In 1852 Huxley, starting from such an undoubted homology as 
that of the egg producing process of Hydra with a free swimming 
Medusoid, pointed out that the title of individual, if applied to the 
latter must logically be due to the former also and avoided this 
confusion between organ and individual by defining the individual 
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anunaL as Gallesio had dono the plant, a$ the entire product oi an 
impregnated ovum— the swarm of Aphides or tree Medusae which in 
this way might belong to a single individual beuig termed Zootds 

In Cams s bystem of Animal Mor-bholo^y (1853) another theory 
was propounded but Uie problem tnen seems to have fallen into 
abeyance until 1805 when it formed the subject of a prolonged and 
fruitful discussion m the Principles of Biology Adopting the cell 
(dehiicd as att aggregate of the lowest order, itself formed of physio 
logical units) as the morphological unit H Spencer points out that 
these may either exist independently or gradually exhibit unions 
into aggregates of the second order like the lower Algae of which 
the individuality may be moie or less pronounced I he union of 
such secondary aggregates or compound units into individuals of a 
yet higher order is then traced through such intermediate forms as 
are represented by the higher seaweeds or the liverworts from the 
thallus of which the axes and appendages of Monocotyledons and 
Dicotyledons are ingeniously derive<i The shoot of a flowering 
plant IS thus an aggrtgate of the third order, it branches into 
cin aggregate of the fourth or higher 01 dei ind finally as a tree 

acquires a degree of composition too complex to be any longer 
defined * Proceedmg to animals the same method is applied 
The Protozoa are aggregates of the first order 1 hese, like plants 
exhibit transitions, of which Radiolarian^ Foraminifera and sponges 
arc taken as examples to such definite compound wholes as Hydra ^ 
and such secondary aggregates multiply bv gemmation into pei 
manent aggregates of the third order which may exhibit all degrees 
of integration up to that of the Siphonophora where the mdividu 
allties of the Polyps are almost lost m t^t of the aggregate form 
The whole senes of articulated animals are next interpreted as more 
or less integrated aggregates of the third order of wnich the lower 
Annelids are the less developed forms, the Arthiopods the more 
highly integrated and individualized Molluscs and vcitebrates 
are regarded as aggregates of the second order 

in i8C>0 appeared a morphological classic the Generelle Moipho- 
logic of Haeckel Here pure morphology is dn>tmguished into two 
sub sciences — the first purely structural teciologv which regards 
the organism as composed of organic individuals of different orders, 
the second essentially btereoinetric promorphology To tecLology 
defined as the science of 01 game individuality a large section of the 
work IS devoted Dismissing the theory of ab'^olute individuihty 
as a metaphysical figment and stalling from the view of Sclfleiden 
De Candolle and Nageli of sevei U successive c itegones of relative 
individuals he distinguishes more clearly than heretofore the 
physiological individual (or fuun), characterized by definiteness 
and mdependence of function from the morphological individual 
(or morpnon) characterized similarly by definiteness of form , of the 
latter he establishes six categories as follows — 

1 Plaslides (cylodes and cells) or elementary organisms 

2 Organs (cell stocks or ocU fusions), simple or homopUstic or 

gans (tissues) or heteroplastic or^ns Organ systems 
organ-apparatuses 

3 Antimeres (opposite or symmetrical or homotypic parts), eg 

rays of radiate animals, halves of bilaterally symmetric il 
animals 

4 Metameres (successive or homodvnamous parts) eg stem 

segments of Phanerogams segments or zoomtes of Annelids 
or vertebrates 

5 Personae, shoots or buds of plants, polyps of Coelenterates 

^ , ‘ individuals ” in the narrowest sense among the higher 
animals 

6 Cdyms (stocks or colonics) , e g trees, chains of Salpae, polyp- 

stocks, See 

In his subbcquent monograph on calcareous sponges, and m a 
final paper he somewhat modifies these categories by substitutmg 
one category of extreme comprehensiveness, that of the idorgan in 
place of the three separate orders of organs antimeres and meta 
mefies The idorgan (of course clearly distinguished from the 
ph^iolotncdl organ or biorgan) is finally defined as a morphologKal 
unit consisting of two or mote plastuis which does not possess the 
positive charactci of the person or stock These are distinguished 
into homoplasts or homo organs and alloplasts or alhe organs the 
former including as subdivisions plastid-aggregates and plastid- 
fusions, the latter idoraeres antimeres and metameres 1 he former 
definition of the term antimere as denoting at once each separate 
ray of a radiate or the rif^ht and left halves of a bilaterally sym 
metrical animab is corrected by terming each ray a paramere and 
its symmetrical halves the antimeres Thus an ordinary Medusoid 
has four parameres and eight antimeres, a starfish five and ten 
The conception of the persona is largely modified not only by with- 
drawing the companson of the animal with the vegetable shoot and 
by omitting the antimere and metamere as necessary constituents, 
Hilt by taking the central embryonic form ot all the Metazoa — the 
M0trula (fig i) and its assumea ancestral representative the gas 
ISiea— as the simplest an<l oldest form of persona The different 
morphological stages to which it may attain are classified into three 
senes (x) Monaxonial inarticulate personae, t e uniaxial and un 
segmented without antimeres or metameres as in sponges or lowest 
Hydroids, (2) Stauraxomal inarticulate personae with antimeres, 
but without xnetameres eg coral, medusa turbellarian trematode, 
bvyoaoon, (3) Stauraasonial articulate personae with antimeres and 


metameres eg annelids, arthropods vertebrates Ihe colonies 
of protozoa are mere idorgans True corms, composed of uuiied 
personae occur only among sponges hydroids siphonophores 
corals brvozoa tunicates and ecninoderms of which the apparent 
parameres are regarded as highly 
centralized personae ot a laclially budded 
worm colony , and these can be classilied 
accoiding to the morphological rank of 
their constituent p( rsonae They usually 
arise by gemmation fiom a single per- 
sona yet in sponges and corals occasion- 
ally by fusion ot several originally 
distinct persons 01 conns I he theon 
of successive subordinate orders of in- 
dividuality being thus not only derived 
from historical criticism of previous 
theories but brought into confoimity 
with the actual facts of development 
and descent— V anous groups of organ After Haeckel 
isms being refericd to tneir sev‘*ral Fig r — Gastrula in 
categones-^the remaining problem of optical section showing 
tcctologv that of the relation of the pumitive opening and 
morphologic d to the physiological in digestive cavity (blasto- 
dividuably. is finally discussed Of the pore and arch entcron), 
latter three categories are proposed as also outer and inner 
(i) the ' actual bion or complete physio layers ectoderm and en- 
logical individual ' this being the com- doderm 
pletely developed org iiiic form which has 

reached the highest grade of morphological individuality proper to 
it as a representative of eg its species, (2) the ‘ virtual bion or 
potential physiological individual, including any incompletely 
developed xoim of the former from the ovum upwards, and (^) the 
partial bion or apparent physiological individual ' such fragments 
of the ictual or virtu il bion is may possess tempor iry indepen 
dence without reproducing the species— this latter category having, 
however, inferior importance 

Haeckel's theory, indeed m its earlier form has been adopted by 
C Gegenbaur and other morphologists also in its later form by 
G jager who however rejects the category of idorgan on the ground 
of the general morphological principle that every natural body 
which carries on anv chemical changes with its environment be 
comes diflcren tidied into more or less euncentnc layers, but the 
subject especially as far as inimals aic concerned, was again 
discussed in a large work by E Fcrner Stalling from the cell or 
plastid he terms a jhi manent colony a ni^nde and these may re 
main 1 olated like bagtlta or Rotifer or may multiply by gemmation 
to form higher aggregates which he terms zoxdes Such zoides may 
be irregular, radiate or linear aggregates of which the two former 
classes especially are termed domes Ihe organ — Haeckel s idorgan 
— IS excluded since tissues and organs result from division of labour 
in the anatomical elements of the m6ndes and so have only a 
secondary individuality ‘ carefully to be distinguished from the 
individuality of those parts whose direct giouping has formed the 
oiganism and which live still or have lived isolated from one 
another Fcrrier further points out that the undifferentiated 
colonies are sessile, as spxongcs and corals while a free state of exist 
ence is associited with the concentration and mtegration of the 
colony into an individual of a higher order 

So far the various theories ot Hie subicct, detailed criticism is 
impossible but some synthesis and reconciliation must be attempted 
Starting from the cell as the morphological unit, we find these 
forming homogeneous aggregates in some Protozoa and in the early 
development of the ovum But integration into a whole not 
merely aggregation into a mass, is essential to the idea of mdividu 
ality, the earliest secondary unit therefore, is the gastrula or 
m^ride This stage is permanently represented by an unbranched 
hydroid or sponge or by a planarian These secondary units may 
however, form aggregates either n regular as m most sponges, m 
definitely branched as in the hydroids and aetmozoa, or linear as 
m such plananans as Catenula Such aggregations, colonies or 
domes not being aggregated do not fully reach individuality of the 
third order This is attained however, for the branched series by 
such forms as Siphonophores among Hydrozoa, or Remlla or Pen- 
naiula among Aetmozoa , for linear aggregates again by the higher 
worms, and still more fully by ajrthropods and vertebrates Aggre 
gates of a yet higher order may occur though rarely A longi- 
tudinally dividing Nats or laterally branched Syllts are obviously 
aggregates of these tertiary units which on Haeckel's view, become 
mtegrated m the Echmoderm which would thus reach a complete 
individuality of the fourth order A chain of Salps or a colony of 
Pyrosoma exhibits an approximation to the same rank, whicli is 
more nearly obtained by a radiate group of Boiryllus around their 
central cloaca, while the entire colony of such an ascidian 
would represent the ufdividual of the fifth order in its incipient and 
umntegratecl state-— these and the preceding intermediate forms 
being, of course, readily intelligible and indeed, as Spencer has 
shown inevitable on the theory of evolution 

The exclusion of tissues ana organs from rank m this senes is 
thus seen to necessarily follow Ectoderm and endoderm cannot 
exist alone, they and the organs mto which they difierentiate 
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arise merely, as Jliger expresses it from that concentric lamination, 
or, with Perrier, liom that polyinorplusm of the members of the 
colony, which is associated with organic and social existence 1 he 
idea of the antimere is omitted, as being essentially a promorpho 
logical conception (for a medusoid or a starlish though ol widely 
distinct order of individuality is equally so divisible) , that of the 
metamere is convenient to denote the secondary units of a linear 
tertiary individual, the term persona however seems unlikely to 
survive, not only on account of its inseparable psychological 
connotations but because it has been somewhat vagutly applied 
alike to aggregates of the sewmd and third order, ancl the term 
colony conn or deme may inditferentlv be applied to tliosc aggre 
gates of primary secondary tertiary or quaternary order which 
are not however integrated into a whole and do not 1 each the full 
individuality of the next higher order Iht term zooid is also 
objectionable as involving the idea of individualized organs a view 
natural while the medusoid gonophores of a hydrozoon were lookeil 
at as evolved of its homologiic in Hydra whereas the lattti 
may be a degenerate form of the former Passing to the vegetable 
world here, as before, the cell ib the unit of the first order whik 
aggregates representing almost every stage in the insensible evolu 
tion a of secondary unit are far more abundant than among animals 
Complete unity of the second order can hardly be allowed to the 
thallus which Sjicncer pioposcs to compound and integrate into 
tertiary aggregates — ^the higher plants, as in animals, the embryo- 
logic il method lb preferable both as avoiding gratuitous hypothesis 
and as leading to direct results Such a unit is clearly prescnt(.o 
by the embryo of highci plants in whuh th< cell aggregate is at 
once differentiated into parts and integrated into a whole Sucli 
an embryo possesses axis and appendages as when fully developed 
(tig 2) i he latter however being as organs mere lat< ral exp in 
sions of the concentric lasers into which the plant embryo like the 
animal, is dilfcrentiated and so neither stages of evolution nor 
capable of separate existence are not entitled to individual rank 
Ihe cmbr>o the bud shoot or uniaxial plant all thus belong to 
the second Older of intlividualit> like the hydroid they resemble 
I ike the lower cook ntei ites too aggregates of such axes ar^ 
formed by branching out from their low degree of integration Such 
colonies can liardly be tenned individuals of the third, much Ics-^ 
of higher, order, at least without somewhat abandoning that umly 
of treatment of plants and animals without which philosophical 
biology disipptars Individuality of the second order is most 
full) reached by the flowtr -the most lughly diff( nntiatcd and 

integrated form of axes and appendages 
Such a simple inflorescence as a raceme 
or umbd approximates to unity of th< 
thud ordtr, to which a composite 
flower head must be admitted to have 
attained while a comjiound mflort'sconce 
IS on the wav to a yet lugher stage 
If, as seemb jirobablc, a nomenclature 
be indispensable for clear expression, it 
may bo simply arranged in conformity 
with this view Starting from the unit 
of the first order, the plastic! or monad 

Pio 2 I'mbryo of terming any undifferentiated ag 

Dicotyledon, showing inci- gregalo a deme, we have a monad demt 
piont axis and apiiendagcs, integrating into a secondary unit or 
as also the three concentric this rising through dyad deme c 

embrvonir Hvor*; a triad this forming tnad-demes 

and these when difieren bated becoming 
teirad’y, the botryllus colony with which the evolution of compound 
individuahty terminates being a tetrad-demr The separate hving 
form, whether monad, dyad, triad, or tetrad, requires dso some dis 
tanguishing name, for which persona will probably ultimately be 
found most appropriate, since such usage is most in harmony with 
its inevitable physiological and jisychological connotations, while tlie 
genealogical individual of Gallesio and Huxley, common also to all 
the categories, may be designated with Haeckel the ovum product or 
ovum-^cycle, the complete senes of forms nex'ded to represent the 
species being the spenes cycle (though this coincides with the former 
save in cases where the sexes are sepaiate, or polymorphism occurs) 
For such a peculiar case as Dtpiozoon paradoxum, where two separate 
forms of the same species coalesce, and still more for such hetero 
geneous individuality as that of a lichen, where a composite unit 
arises from the union of two altogether distinct forms — fungus and 
alga— yet additional categoncs and terms are required 

l^omorphology —Just as the physiologist constantly seeks to 
interpret the phenomena of function in terms of mechanical, physical, 
and chemical laws, so the morphologist is tempted to inquire whether 
organic as well as mineral forms are not alike reducible to simple 
mathematical law And just as the crystallographer constructs an 
ideally perfect mathematical form from an imjicrfect or fragmentary 
crystal, so the morphologist has frequently attempted to reduce 
the complex-curved surfaces of organic beings to definite mathe- 
matical expression Canon Moseley {Phil Tfan^ , 18^8) succeeded 
in showing, by a combinatidn of measurement and mathematical 
analysis, that the curved surface of any turbinated or discoid 
shell might be considered as generated by the revolution, about the 
axis of the shell, of a curve, which contmuall) varied its dimension^ 


according to the law of the loganthmic spiral I 01 i»oodsir this 
logarithmic spiral, now carved on his tomb, scenud a luiidamcntal 
expression of orgamc curvature and tht dawn of a new epoch in 
natural science— that of the mathematieal ui\ i stigation of organic 
form— and his own elabonte measurements of the body, its organs, 
and even its component cells seemed to yield, now the triangle, 
and again the tctiahedron, as the fundamental form But such 
supposed lesults, savounng mofL of the Naturphilosophu than of 
sober mathematics could only serv^, to discourage further inquiry 
and interest in that chreclion Ihus wt find tliat even the best 
treatises on botany and zoology ab melon the subject, satisfitd with 
merely contrasting the simole gcon < tncal giound-forms of ei>stals 
with the highly euived and hopek sly compile ited lints and surfaci?s 
of the organism 

But theie ire other coiiMdt 1 itionsv Inch Ind ii]> to i mathem itic \1 
conception of organic form those n imth of s> mmetry ancl rcgulanty 
These, however, are usually but little dcvelojitd, botanists since 
Schltidcn contenting themselves with thiouing orginisms into 
three groups — first absolute or re iilar second rtgiil ir and r iiliate, 
third, symmclricil bilaterally or zvgomoiphie -the last being 
capable of division into two halves onl) in i single phne, the second 
in two or more planes, the first in none at all 11 (. t Buinuister, 
ind more fully H (x Broun introduced the fundamental improve 
men! of defirung the mathematical forms they sought not bv the 
surfaces but by i\cs irul thtir j^oks and Hatckcl has d(vtlopcd 
the subject with in elaborateness of detail and nomenclature which 
seems unfortumt ly to have imjiedcd its study and aecejitance, 
but e>t which the main ic suits may, with slight variations chicli) due 
to 1 iger {I ehrh d ZuoJ 1 2^7;) be biicfl) oiitlirieel 

A A WAXOMIA Torms destitute of axes md consequently 
wlmlly iiTcgular in form e q \moebae and many sjxingcs 
B AXONIA Forms with definite axes 
1 Homaxomv, all axes equal 

(a) Sjshtrcs, where an indefinite number of equal axes can 

be drawn through the middle point e ^ "^phaerozoum 

(b) Polyhedra, with a ek finite number of like axes 

Of these a considerable number occur in nature, for example, 
many radiolinans (fig t), polk n gr uns, 
i'ii , and they arc ag iin e 1 1'^sifiabk by 
the number and regulantv of their f lecs 
If pRoTAXONiA where all the parts 
arc arrangeel round a main axis, and of 
these we distinguish — 

1 Monaxonia with not more than 
one definite axis H( re are distinguishe^d 
(a) those with similar poks, spheroid 
{Coccodncus) and cvlindcr {P\rosoma)^ 
and (b) those with dissimilar poles, 
cone (C onulina) 

2 Siauraxonia where, besides the 
main axe s a definite number of secondary 
axes aie jilaced at right angles, and the 
stereometric ground form liccomt s a 
pyran id Here again, may be dis- 
tinguishcel (a) those with poles similar, 

Stauraxonia homopola where the stereo- 
mctric foim is the double pyramid (fig 4), and (h) those with 
poks dissimilar, Stauraxonta heteropola, where the stereometne 
form is the single jiyramid, and where we 
distinguish a basal, usually oral, pole 
from an apical alxiral or anal j^le 
Thf bases of these may bi cilhtr regular 
or irregular polygons, and thus a new 
classification into Homostaxira and 
Hetcro^taura nabirally anses 

Ihe simpler group, the Hoinostaura, 
may have either an even or an odd 
number of sules, and thus among the 
Homostaura we have even sided and 
odd sided, single and double pyramids 
in those Homostaura with an even 
number of sicks, such as medusae, the 
radial and inter radial axes have similar 
poks but in the series with an odd 
number of sides, like most cchinoderms 
each of the transverse axes is half radial 
and half semi radial (fig 5) Gf the 
group of regular double pyramids the 
twelve sided pollen gram of Pas^tflora 
(fig 4) may be taken as an example 
having the ground-form of the hexagonal sion Flower, as example 
system, the hexagonal dodecahedron of Stauraxonia homopola 
Of the equal even-sided single pyramids Ground form a regular 
(Heteropola homostaura), Alcyomum, double pyiantid of six 
Geryonia, Aurelia may be taken as sides 
examples of the eight-sided six-sided, 

and four sided, pyramids while those with an odd number of sides 
may be illustrated by Ophtura or Primula with five sides and the 
flower of lily or rush with three sides 

In the highest and most compheated group, the lleterostaura, 




Fir ^ - — H uholarian 
{Ethmosphaera)y an 
irregular ondosphaenc 
polyhedron with cqui 
angular faces Type 
of Homaxonia 
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the basal polygon is no longer regular but amphithect (i^fxfier^icrso 
= double-edged) Such a polygon has an even number of sides, 
and can be divided into symmetrical halves by each of two 
planes intersecting at right angles in the middle point, and 
thus dividing the whole figure into four congruent jiolygons 
Ihe longer ol these axes may be termed 
lateral, the shorter the equatorial or dorso 
ventral, and these two axes, along with 
tlic mam axes, always define the three 
dimensions of space Ctenophores (fig b) 
funiish examples of eight-sided amphi- 
thect pyramid^ some Madre2x>re Corals 
of SIX sided, Crucifers some Medusae, 
and Ccstodes of four sided amphithcct 
jiyramids 

In these forms the poles of the dorso 
ventral and lateral axes are similar, and, 
as in the preceding Monaxonia and 
'staur ixonia, the centre of the body is 
defined by a line and they are therefore 
termed Ceniraxonta^ while the Pro- 
taxoma which are di fined by their 
eentral point are called ( entrosUsma 1 here arc, however, other 
forms, and these the most compheated, m which the poles of at 


Fig 6 — Ctenoiihore [Etichans) Jbic y ^^patangKs Ground- 
Ground -form an eight bided form a five sided half amphi 
double amphithect pyramid thcct jiyramid 

least the dorso ventral axis are unhke, and in which the body is 
thus defined not with leferencc to a line but to a nudian plane, 
and these have accordingly received the name of Cetitroptpeda 
Their ground-form is a polygon with an even number of sides, 
which can only be divided into two symmetrical halves by the 
one median plane It can be obtained by halving an amphithect 
pyramid of double tin numl>er of sides, and is consequently Icimed 
a lialf amphithect pyramid (fig 7) J he whole amphithect pyramid 
may be most conveniently obtained by the reduplication of the 
ground-form as if in a mirror Of half amphithect pyranuds there 
are again two forms termed by Haeckel AmpJn pleura and 7 ygo 
pleura, the former including the “ bilaterally symmetrical ** or 
irregularly radiate forms of previous authors, such as Spatangu^ 
Kioio, Orchis, while the Zygoplcura include forms bilaterally 
symmetrical in the stnetest sense, in which not more than two 
ladial plants, and these it nght angles to each other, are pnsenl 
The sicrometric ground form is a half rhombic pyramid Haeckel 
again divides these, according to the number of antimcres, into 
I etrapleura and Dipleura 

Promoqihology has thus shown that the reigning dogma of the 
fundamental difference of organic and mineral forms is false and 
that a crystallography of organic forms is possible — the form of 
the cell or the cell aggregate differing from the crystal merel> by 
its more or less viscous state of aggregation, its inherited pccuh 
antics, and its greater adaptability to the environment The 
classification into bilateral and ladiate forms which usually does 
duty for more ])recise promorphological conceptions must be aban- 
doned as hoptkssly confusmg cs»stntially different foims or at 
least must be rigidly restneted — the term radial to regular and 
double pyramids, the term bilateral to the Centropiptda if not 
indeed to dipleural forms Similarly the topographic il and relative 
terms, anterior and posterior upper and under, honzontal and 
vertical must be superseded by the terms above applied to the axes 
and their poles, 01 al and aboral dorsal and ventral, nght and left 

Nature of Moiphological ( hanges — The main forms of organic 
structuie being inalysed and classified and their stage of individu- 
ality being ascertained, the <]iubtion next arises, bv what morpho- 
logical changes have they ansen md into what categones can these 
modes of differentiation be grouped ? They at first sight seem 
mnuittfrable yet m reality arc ifv/ Goethe somewhat vaguely 
genef^hzed them for the flower as tsccnding and descending meta- 
mofdi|li|», expansion and contraction of organs, <Src , but the first 
att^SlB^jat careful enumeration seems to be that of Auguste de 
St fluMK^I^ho recognized defects of development adherences, 
cxc«aW w'^roduction or d^doublements,** metamorphosis and 
displacement of organs Subsequent authors have variously treated 
the subject, thus Asa Gray enumerates as modifications of the 


flower — coalescence, adnation, irregularity, abortion, non altei 
nation or anteposition, multiphcation, enation, unusual develop 
ment of the axis, and other morphological modifications connected 
with fertilization Ihese are obviously too numerous, as may 
be best shown by a single comparison with the view of an animal 
morphologist Thus Huxley, in discussmg the arrangement of the 
Vertebra ta, recognizes only three processes of modification, not only 
in the ancestral evolution of the Equidae, but in the individual 
development of animals generally, these arc “ (i) excess of develop- 
ment of some parts in relation to others, (2) partial or complete 
suppression of certain parts, (3) coalescence of parts originally 
distinct ' Ihe particular form of excess of development which 
results m the repetition of parts, and the morphological changes 
due to partial or complete fusion of such repeated parts receive 
special treatment in the article Metameuism 

Nature of Morphological Correspondence— Categories of Homology 
— lo indicate all the steps by which the idea of morphological re- 
semblance has been distinguished from that of physiological would 
be to examine the whole history of morphology, it must sulfice to 
discuss the terminology of the subject which has, as ever, served 
not only as an index but as an engine of progress hor these two 
custinct forms of resemblance the terms homology and analogy 
gradually became specialized, and were finally established and 
clearly defined by Owen m 1843 — the former as the same organ 
in different animals under every variety ol form uid function 
{e g forc-hmbs of Draco volans and wings of Bird) the second as 
a part or organ in one animal which has the same 1 unction as another 
part or organ in a different animal (e g par'ichulc of Draco and 
wings of Bird) ' He further distinguishes three kinds of homology 

(1) special y being that ibove defined, namely, the corresiiondence 
of a jiart or organ determined by its 1 dative position and con- 
nexions with a part or organ in a difieicnt animal, the determina- 
tion of which homology indicates that such animals arc constituted 
on a common type, ' eg basilar jirocess of human oetiintal with 
basi occqntal of fish (2) general^ that higher relation in which a 
part or senes of jiirts stands to the fundamental or general type 
involving a knowledge of the type on which the group in question 
IS constituted,' eg tht same human bone and centnim of the last 
cranial veitcbra (3) serial homology representative or repetitive 
relation m the segments of the same skeleton " (demonstrated 
when general and sjiceial homologies hive been determined) thus 
usually the basi-oecipital and basi-sphenoid are homotypes " 
Ihcse terms were htncclorth leceptcd by naturalists but the 
critenon of analogy and homology became for L Agassiz anti 
other embryologists developmental as well as eompaiative, refer 
ence to tht ideal archetype becoming less and less frequent 
Passing over the discussions of L Agassiz and Broun, of which 
the latter is criticized and partly incoiporated by Haeckel, we 
find the last-named (1) placing stnal under general homology 

(2) erecting categoric's of homology partially corresponding to 
those of individuality —(a) homotypy (of anlimeres), hence dis 
linct from that of Owen, (ft) homodynamy (of metamercs), (c) 
homonomy (of parts arranged on transverse axcsl, (3) defining 
special homology in terms of identity of emliryonic origin 
In 1870 this latter point was more fully insisted upon by Ray 
Lankestcr, who, decomjxising it into two others, proposed to 
supersede the term homology by homogeny, being the corre- 
spondence of common descent, and homoplasy, denoting any 
sniKnnduced corres|)ondence of position and structure in parts 
cmbrvonically distinct Ihus, the fore limb of a mammal is 
homogenous with that of i bird, but the right and left ventiiclcs of 
the heart in both are only homoplastic y these having arisen inde- 
jiendcntly since the divergence of both groups from a uni-ventncu- 
late ancestor in relation to similarity of physiological needs St G 
Mivart next proposed to retain homology as a genenc term with 
homogeny and homoplasy as two species under it, and earned the 
analysis into great detail, distinguishing at first twenty-five, but 
later fifteen, kinds of correspondence (i) parts similar in function 
only, eg legs of lizard and lobster, (2) parts similar both in 
function and relative position, wings of bat and bird, (3) parts of 
common descent, fore limb of horse and rhinoceros, (4) parts of 
similar embryonic origin, whatever be their racial genetic relations, 
eg occipitals of panther and perch, (5) parts of dissimilar 
embryonic origin, whatever be their racial genetic relations, eg 
legs of Diptera (6, 7 8, 9, 10) laterally, vcitically, seridlly, antcro- 
postenorly and radially homologous parts (11) subordinate serial 
homologucs, e g joints of antenna (12 and 13) secondary and terti 
ary subordinate serial homologues (14 and 15) special and general 
homologies (in Owen's sense) In his Kalkschwdmme Haeckel 
proposed to term homophyly the truly phylogenetic homology in 
opposition to homomofphVy to which genealogic basis is wanting 
and finally Von Jhenng has published a repetition of Lankester's 
view 

In this discussion, “^s in that of individuality, it is evident that 
we are dealing witli numerous logical cross-divisions largely corre- 
sponding, no doubt, to the complex web of inter-relations presented 
by nature, yet remaining in need of disentanglement 1 hough we 
must set aside analogies of functional activity, the resemblances 
in external shape or geometne ground-form which correspond to 
these, e g Hydrozoa and Bryozoa, Fishes and Cetaceans, mimetic 
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organisms, are nevertheless, as our histone survey showed, the first 
which attract attention and these homoplastic or homomorphic 
forms, as Haeckel has shown, come as fairly within the i)rovincc 
of the promorphologist as do isomorphic crystals within that of 
his an-organological colleague the crystallographer Here, too, 
would bo considered “ radial," * vertical, * lateral ' homology, 

homotypy of antimeres," and all questions of symmetry, for which 
Haeckers nomenclature of homaxomal, }iomopol%c^ &c , is distinctly 
preferable Entering the field of tectology or morphology in the 
ordinary sense, we may next consider whether two organisms com 
pared are of the same category of individuality — are homocategoru , 
and under this scnal homology, for instance, would come as a 
minor division, the correspondence between the units or pirts of 
units of a linear dyad dome or tii id From a third iKunt of view, 
that of the embryologist, wc trace the development of each multi- 
cellular organism (i) from the embryonic layers and systems into 
which the secondary unit (gastrula or plant embryo) differentiates, 
(2) from a umt-deme or unit of the inferior oidcr or ortleis of 
individuahty Ihc parts and units thus recognized by ontoginctic 
research, respectively or successively homodermte, homosystemic 
and homodemte, may then conveniently be termed (indiffciently 
save for considerations of prionty) either ‘ specially homologous,^’ 
" homogenous," honiophylic," or homogenetic, ’ m the language 
of phylogenetic theory Ihcsc three great classes of morphological 
correspondence — promorphological, tcctological and embryological 
— may or may not coincide But the complctest homology, in 
which all forms of rt semblance unite and from which they differtn- 
tiatc, IS that expressed in the cell theory, or rather in that ovum 
theory which underlies it, and which Agassiz thircfore not unjustly 
regarded as the greatest disco vciy in the natural sciences of modern 
times ’ 

Ovuntation and Subdivtiiions of Morphology — The position of 
morphology in the classification of the sciences and the jiropcr mode 
of subdividing U cannot be discussed within these limits, although 
th( latter is especially the subject of much disagree ment The 
jxisition above assumed, that oi including undtr morphology the 
whoR statical aspects of the uigame vvoild, is that of Haeckel, 
Spencer, Huxley ind most ucent animal morphologists, botanists 
frequently, however still use the term undci its e uhci md more 
limited signihe \ncc (sec Ptants Morpholog'\) 

(P Ge PCM) 

MORPHY, PAUL CHARLES (1837-1880, American chess 
player, was born m New Orleans, I ouisiana, on the 22nd of June 
1837, the son of Alonzo Morphy (1798-18S6) and his wife, whose 
maiden name was 1 e C«iipentKi The father, the son of a well- 
to-do Spanish imrnigiant, was a prominent jurist and legislator 
and, like his brother Ernest, passionately fond ot chess I earn- 
ing the moves from his father at the age of ten, Paul gave evidence 
of such exlraordin irv precocity that in less than two years he 
was able to defeat all the amateurs of his native (ity While 
'>till at sihool he (ompeted successfully with such strong players 
as Eugene Rou SSL 111 and the Hungarian master J Lowenthal 
He attended the Jesuit college of St Joseph at Sjinng Hill 
Alabama, and applied himself to the study of the law, being 
admitted to the bar of Louisiana in 181^8 During the autumn 
ol 181^7 he took part in the first Amenc an chess congii ss at New 
York, winning the first prize from sixteen competitors, including 
the well-known L Paulsen Morphy went to Europe m the 
spring of T858 and entered upon a series of triumphs, both in 
regular matches and in blindfold play, that proved him to be 
one of the best players of the time The winter of 1858-1859 
was passed in Pans, where he was destined to gain his greatest 
triumphs, practic ally winning the championship of the world by 
beating Adolf Anderssen, champion of Germany, bv a score 
of 7 2, with two games drawn Another feat was his simul- 
taneous blindfold match against eight strong French players, 
SIX of whom he defeated At this time he was in his twenty- 
second year Returning to the United States in 18 *59, he in- 
tended to establish himself m the practice of the law at New 
Orleans, but the outbreak of the Civil War frustrated these 
plans His devotion to chess had already begun to affect his 
health He spent the vear 1863 in Pans, returning to New 
Orleans in 1864, but his health was now piermancntly impaired 
He became insane, and at last he died m New Orleans in i88| 

See Exploits and Triumphs of Paul Morphy, by F M Edge (New 
York, 1859) Morphy's Games, edited by J Lowenthal (New York, 
i860), Paul Morphy y by Max liange (Leipzig, i88i) 

MORRILL, JUSTIN SMITH (1810-1898), American political 
leader and financier, was born at Strafford Vermont on the 14th 

April 1810 He was a clerk in a store at Stmfford m 1825- 
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1828, and at Portland, Maine, in 1828-1831, and was a merchant 
and then a farmer in his native town in 1831-1855 He wai> 
elected to the national house of representatives as an anti- 
slavery Whig in 1854, soon afterwards joining the new Republican 
pirty, and served m the house from 1855 until 1867 From 1867 
until his death in Washington on the 28th of December 1898 he 
represented Vermont in the Senate In the house he was 
continuously a member of the ways and means committee (ot 
which he was chairman in 1865-1867), and in the Senitc of the 
finance committee (of which he was chairman m 1877-1879, 
1881-1893 ind 1893-1898) Soon alter entering Congress he 
became the acknowledged leader of the protectionists, and at 
the request of John Sherman, then chairman of the ways and 
means committee, he prepared a new tariff bill, which was 
introduced m the house in March i860 To this relatively 
conservative bill, which substituted in many instances ad 
valorem for specific duties, and was intended by its author to 
be cl revenue as well as a protective measure, were added many 
imcndments which made the bill more strongly protectionist, 
and in some casts were vigorously opposed by Morrill The bill 
was finally passed by the Senate on the 20th of February t86i, 
and was signed by President Buchanan on the 2nd of March' 
following Morrill is probably best known as the author of the 
Land Grant Act of 1862, w'hieh led to the development of the 
highly important syslc m of state edu( ational institutions, aided 
bv the federal government On the 14th of December 1857, 
Morrill introduced in the house a bill ‘ donating public lands to 
the several states and territories which may provide colleges for 
the benefit of agriculture and the mechanic aits’’ This bill 
passed both houses, but wats vetoed in February 1859 by President 
Buchanan on the ground that it would cause friction between 
the states, that it wimld be uneconomical, that it might encourage 
fraudulent spec ulatiun, that it would injure existing institutions, 
and that it w^as unconstitutional A similar bill was introduced 
by Morrill on the 16th of December 1861, and five months after- 
wards w^as presented to the Senate bv Benjamin Wade of Ohio 
Ihe measure had a negative report from committee in the house, 
and was strongly opposed in the Senate, but it pissed both 
branches, and on the 2nd of July 1862 was signed bv President 
Lincoln This measure provided for the foundation and main- 
tenance of colleges ‘ where the leading object shall be, without 
excluding other scientific and classical studies, and including 
military tac ties [which had not been included in the original bill], 
to teach such branches of learning as arc related to agriculture 
and the mechanic arts in orclcr to promote the liberal and 
practical ecJuc ition of the industrial classes in the several pursuits 
and professions in life ” In 1890 Morrill introduced in the 
Senate th^ so-c ailed “ Sec ond Morrill Act, ’ under whic h $25,000 
IS given annually bv the hedeial government to each of the 
‘ land-grant ’ c ollcges 

MORRIS [Morrison], CLARA (1840- ), American actress, 

was born in loronto, Ontaiio, and at the age of seventeen joined 
a stock company m Cleveland, Ohio Her first New York 
appearani e (1870) was unejer Augustin Daly in an adaptation 
of Wdkie Collins’s Man and Wife, and she won considerable 
success as Cora in Z’^r/ic/c Camille, Miss Multon and similar 
emotional parts In 1874 she married Frederick ( Harriott, 
and soon afterwards began to write novels and to contribute to 
magazines She published her Life on the Stage in 1901, and 
Life of a Star in 1906 

MORRIS, GOUVERNEUR (1752-1816), American statesman, 
was born m the old Momsania manor house, in what is now the 
city of New York, on the 31st of January 1752 He graduated 
at King’s College (now Columbia University) in 1768, studied 
law, and was admitted to the bar m 1771 New York, then in 
the midst of the political disturbanc cs which preceded the out- 
break of the War of American Independence, offered a good 
opportunity for a public career, and Moms had the aristocratic 
connexions which tradition required * An extreme aristoc rat 

' His great grandfather, Richard Morris, having fought in Crom- 
well’s armies, emigrated to Ainenca on the restor ition of C harlcs H , 
and founded the manor of Momsania in what was then New Nether- 
land His giandfath<.i , I iwis Morris (1671-1710), mhented this 
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in his political views, he distrusted the democratic tendencies 
of the Whigs, but a firm belief in the justice of the American 
cause led him to jom their ranks His half-brother, Staats Long 
Morns (1728-1800), was a Tory, fought in the British army, and 
became a major-general Gouverneur served in the New York 
Provincial Congress m 1776-1777, was perhaps the leading advo- 
cate in that body of a declaration of mdependence, and after 
the Congress had become (July 1776) the ‘‘ Coinention of the 
Representatives of the state of New York,” he served on the 
committee of that body which prepared the first draft of the state 
constitution He served in the Continental Congress in 1777 ' 
1779, and was enthusiastic m his support of Washington In 
1778 he was selected chairman of the committee to treat with 
Lord North’s conciliation commissioners, and as such presented 
the famous report, adopted by a unanimous vote of Congress, 
which declared that the recognition of independence must pre- 
cede any negotiations for peace He settled in Philadelphia as a 
lawyer and m Pebniary 1780 he published in Philadelphia a 
senes of essays on finance, in which he criticized the issue of 
legal-tcndi rs, denounced laws passed for the benefit of the 
debtor class, and urged the people to tax themselves for the 
common good From 1781 to 1785 he was assistant to Robert 
Morns {q v ), superintendent of hnance In 1782 he prepared an 
elaborate report on the coinage suggesting the use of the decimal 
system and of the terms dollar and cent With some modifications 
mtroduced by Jefferson, notably the adoption of a higher unit 
of value (the dollar instead of one tenth of a cent), this plan 
constitutes the basis of the present American system Morris 
was one of Pennsvlvania s representatives in the ( onstitutional 
convention of 1787, and took an active part in the debites His 
influence was weakened, however, b\ his cynicism ind by his 
ultra-anstocratic view^ He favoured a strong executive 
holding during good behaviour, an aristocratic senate appointed 
bv the president for lilc, and the restriction of the suffrage to free- 
holders The struggle which the frontier settlers of Pennsvl- 
vania had made m the sLite legislature to secure unlimited 
issues of paper money and the enactment of laws favourable to 
the d(btor class prejudued him against the West, and he tried 
to introdu(e into the constitution a clause guaranteemg forever 
the political supremac) of the states east of the Alkghanics 
Pie was instrument il m sec uring the executive veto and in defeat- 
ing the proposil that the legislature should elect the president 
He also gave able support to the nationalistic and anti-slavery 
factions in the convention He was the member ot the c ommittee 
of rt vision selected to draft the constitution in its final form, and 
that document is a monument to the vigour and simplicity of his 
liter irv style In 1787 he bought Morrisania from Staats Long 
Morns, and returned to New York to live 
He went to France in February 1789 on private business, and 
remnmd abroid for nine vears, pxssing most of the time m 
Pans, London, and the Germ in capitals In T792 he acted as 
financial agent in a daring attempt to secure the escape of the 
king ind c^ueen from Pans He was appointed United States 
minister to France in 1792, and was the only representative of a 
foreign country who remained at his post throughout the Reign 
of Terror , but his ill cone caled attitude of hostility to the Revolu- 

manor and also a laige estate from lus uncle in Monmouth county, 
East Jersey He w is an influLiitial advocate of the surrender of the 
proprietary government of the Jerseys to the Crown (1702) became 
a member of the New Jeisey Council in 1703, was suspended by 
Governor ( ornbury in 1704, wis elected a member of the Assembly 
in 1707 and led that body m opposition to Cornbury, was reappointed 
to tiu. Counc il unde r Governor Lovelace in 1708, was again suspended 
in 1700 by Licut Governor Ingoldsby, was made President of the 
Council m 1710 under Crovernor Hunter, and in 1711, during Hunter’s 
admimstration (1710-1719) , of v\bich he was a staunch supporter, was 
madt a justice of the supreme court of New Jersey He was chief 
justiet of New York from about 1720 until 173 was sent to England 
by the popular party late in 1734 to present tneir grievances to the 
king, and was governor of New Jersey from 1738 until his death on 
t^e 2isfeof May 1746 Gouverneur Morns's father, Lewis Morris 
, closed a long public career as judge of the vice admiralty 
c^utt of New York his mother was descended from a French 
Protestant refugee, who had come to Amenca to escape the persecu- 
tiou of Louis XIV 


tion gave offence, and m return for the recall of Genet, at the 
request of the United States, the PYench government, in 1794, 
asked for the recall of Morris Business and pleasure, however, 
still detained him in Europe for four years longer He returned 
to New York in 1798, resumed the practice of his profession^ 
re-entered politics, and sat in the United States senate as a Feder- 
alist from 1800 to 1803 As early as i8oi Moms became interested 
in projects for improvmg the communication between the Hudson 
River and Lake Erie, and from i8io to 1816 he was chairman of 
the board of canal commissioners, which after exploring the 
country prepared plans for the Frie Canal He was bitterly 
opposed to the war of 1812, and opcnlv advocated the formation 
ot a northern confederacy to escape the rule of the Virginia 
dynasty ” He died at Momsania on the 6th of November 
1816 

His half-brother, Lewis Morris (1726-1798), a signer of the 
Declaration of Independence, was educated at Yale, served in the 
Continental Congress from 1775 until early in 1777, and went on a 
mission to the western frontier in 1775 to win over the Indians 
from the British to the American side He joined the army as 
brigadier-general of militia in June 1778, and served in the New 
York senate in 1777-1781 and 1784-1790 

See 1 he Dim 1 and Letters 0/ Lonvernciir Morns (2 vols , New York, 
1888), edited by Anne Cary Morris, Jared Sparks, Ltfe of Gouverneur 
Moms (3 vols , Boston, 1832), the first volume bting a biography 
and the seeond and third contaimng Moms s imseclhncous wntings 
and addic‘'ses and Ihtodoie Roosevelt, (rouoerneur Morns (Boston, 
1888), in the \merican Statesmen Scries 

MORRIS, JOHN (1810-1886), English geologist and palaeon- 
tologist, was born at Homerton, Lomlon, on the 19th of Pebruary 
i8ro He was brought up to the business of a pharmaceutical 
chemist Farly m life he published observations on the Tertiar}'' 
and Post-icrtiai7 deposits m the Thames valley, and on fossiJ 
plants and various invertebrata, in the Magazine of Natural 
History, the innah of Nat Hist and other journals In 1815 he 
issued his Catalogue of British Fossils (2nd cd , 1854), a work of 
esscntul service to geology He was ilso author (with [olin 
Lyceit) of A Monograph of the MoUusca from the Great Oohte 
(Palacontographical So( , 1850-1833) In 1833 became pro- 
lessor of Geology in University College, I ondon, a post which he 
held until 1877 In 1868-1870 and 1877-1878 he was president of 
the Geologists’ Association He was awarded the Ly ell medal by 
the Gcologicil Society in 1876, and was made Hon MA of 
Cambridge in 1878 in acknowleclgment of his services as deputy 
Woodwardi in professoi during the hnal illness of Sedgwick He 
died m London the 7 th of January 1886 

MORRIS, SIR LEWIS (1833 1907), British poet, eldest son of 
lewis Edward William Morris and Sophia, daughter of John 
Hughes of Carmarthen, was bom at Penbryn in 1833 His great 
grandfathci, Lewis Morris (1700-1763), had been a well-known 
Welsh poet and inli(|uary He was educited at Sherborne 
School and Jesus College, Oxford, where he took first classes in 
classics (1833 and 1835) (hancellor s prize for an 

English essay in 1838, was called to the bar in 1861, and elected 
hon fellow of his old college m 1877 Pie practised foi twenty 
vears as a conveyancing counsel, retiring from active legal work 
in 1881 He was energetic on belialf of educational movements 
in Wales, and contested Welsh constituencies m the Liberal 
interest, but without success He was knighted m 1896, and 
became also a Jubilee-medallist and Knight of the Redeemer 
of Greece Comparatively late in life Sir Lewis Morris made his 
appearance as a writer of verse with three senes of miscellaneous 
poems, called Songs of lioo Worlds, published respectively in 
1872, 1874 and 1875 These little volumes proved him to have 
a refined taste and a gentle metrical fluidity, which soon won for 
his work considerable popularity In 1876 and 1877 he made a 
more important venture with The Epic of Hades, an attempt to 
re-tell the stones of JPeUemc mythology with a certain modern 
and allegorical setting This work, though it is somewhat 
strained in sentiment and is not free from artistic infelicities, 
contains his best verse and has passages of vmdamaWe force and 
effect His later work follows too closely upon the influence of 
Tennyson, from which he is never altogether free, but his earnest 
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didacticism, genial optimism and evident sincerity have guen 
his work a thoroughly wholesome moral influence Among his 
other books were Gwen (1880), Songs Unsung (1883), Gycia 
( 1886), A V ision of Saints ( 1890), Idylls and Lyrics (1896) and The 
New Rambler (1906) He died at ( armarthen on the 13th of 
November 1907 

MORRIS, RICHARD (1833-1894), English philologist, was 
bom in London on the 8th of September 1833 ^871 he was 

ordained in the Church of England, and from 1875 -1888 was head 
master of the Royal Masonic Institution for Hoys, near London 
His first published work wxs The Etymology of Local Names 
(1857) Between 1862 and 1880 he prepared twelve volumes for 
the Early English Text Society, edited Chaucer (1866) and 
Spenser (1869) from the original manuscripts, and published 
specimens of Early English (1867) His educational works. 
Historical Outlines of English Accidemt (1872), Elementary 
Lessons in Historical English Grammar (1874) and English 
Grammar (1874), had a large sale and exercised a real mfluence 
The rest of his life he devoted to the study of l^ali, on which 
he became a recognized authority He died at Harold Wood, 
Essex, on the 12th of May 1894 

MORRIS, ROBERT (1734-1806), Ameru an finanner, a signer 
of the Dcdaration of Independence, was born in Liverpool, 
England, on the 31st of January 1 734 He emigrated to America 
in 1747, entered a mercantile house, and in 1754 became a 
member of a prosperous firm, which was known successive!) as 
Willing, Moms & Co , Willing, Moms & Inglis, and Willing, 
Moms & Swanwick In the conflict with the mother-country 
Morris took the side of the colonists, but associated himself 
with the conservative group of Pennsylvania Whigs who followed 
the lead of John Dickinson and fanus Wilson, rather than 
with the more radical faction rcjiresentcd bv Thomas Pune 
He was vice-president of the Pennsylvania Committee of 
Safety (1775-1776), and a member of th( Continental Congress 
(1775- 1778) At first he disapproved of the Declarxtion of Inde- 
pendence, but he joined the other members in signing it on the 2nd 
of August He retired from Congress in 1778, and was at ohC( 
sent to the legislature serving in 1778 1779 an<l in 1780-1781 
His greatest public service was the financing of the War of 
Independenie As chairman or mernbci of various (ominittecs 
he practuallv controlled the financial operations of Congress 
from 1776 to 1778 and when the board system was supeiscded 
in 1781 by single-headed exe ( utive departments he was chosen 
superintendent of hnance With the able (o-operation of his 
assistant Goiivcrneiir Moms- who was m no way related to 
him — he filled this position with great efhciencv during the 
trying years from 1781 to 1784 For the same penod he wvs 
also agent of marine, and hcin e head of the navy department 
Ihrough requisitions on the states and loans from the French 
and in large measun through money advanced out of his own 
pocket or borrowed on his pnViite ( redit, he furnished the means 
to transfer Washington’s armv from Dobbs Terry to \orktown 
(1781) In 1781 he established in Phihidclphi i the Bank of 
North America, chartered first b> ( ongress and later by Pennsyl- 
vania, the oldest financial institution in the United States, and 
the first which had even partially a national character A 
confusion of public and private accounts, due primarily to the 
fac t that his own credit was superior to that of the United State s, 
gave rise to charges of dishonesty, of which he was acquitted 
bv a vote of Congress He was a member of the Federal ( on- 
vention of 1787, but took little part in its deliberations beyond 
making the speech which placed Washington m nomination 
for the presidency of the body On the formation of the new 
government he was offered, but dcclincxi, the secretaryship of 
the treasury, and urged Hamilton’s appointment in his stead As 
United States senator, 1789-1795, he supported the Federalist 
policies and gave Hamilton considerable assistance m carrying 
out his financial plans, taking part, according to tradition, in 
arranging a bargain by which certain Virginia representatives 
were induced to vote for the funding of the state debts m return 
for the location of the Federal capital on the Potomac After 
the war he gradually disposed of his mercantile and banking I 


! interests and engaged extensively m western land speculation 
\t one time or another he owned wholly or in major part nearly 
the entire western half of New York state, two million acres 
in Georgia and about one million each in Pennsylvania, 
Virginia and South Carolina The slow development of this 
property, the failure of a London bank in which he had funds 
invested, the erection of a palatial residence in Philadelphia, 
and the dishonesty of one of his parineis, finally drove him into 
bankruptcy, and he was (onlintd in a debtors’ prison for more 
than three years (1798-1801) He died in Philadelphia on the 
7 th of May 1806 

The beat biography is L P Obcrholtzcr s Robert Morns, Patriot 
and htnancter (New York, i9o3)> based upon the Robeit Morns 
papers in the 1 ibraiy of Congress stc also W G Sumner's The 
rmeincier and the Finance<^ of the imeiican Rnolution (New York, 
1891) 

MORRIS, WILLIAM (1834-1896), English poet and artist, 
third (hild and eldest son of William Morris and Emma Shelton, 
was born at Elrn House, Walthamstow, on the 24th of March 
1834 His grandfather was a respected tradesman in Worcester, 
and his father, who was born in that city in 1797, came up to 
London in 1820, and entered the office of a firm of discount 
brokers, in which he afterwards assumed a partnership As a 
( hild the poet was delica.te but studious He learnt to read very 
early, and by the time he w^as four years old was familiar with 
most of the Waverley Novels When he was six the family 
moved to Woodford Hall, where new opportunities for an out-of- 
door life brought the bov health and vigour He rode about 
Epping Forest, sometimes in a toy suit of armour, became a 
close observer of animal nature, and was able to recognize any 
bird upon the wing At the same time he continued to read 
whatever canu in his way, and was particularly attracted by the 
stories in the Arabian Nights and bv the designs in Gerird’s 
Herbal He studied with his sisters’ governess until he was 
nine, when he was sent to a school at Wdthxmstow In his 
thiiUenth year his father died, leaving the f imily well-to-do, 
the borne at Woodford was broken up, as being unnecessanlv 
large, and in 1848 William Morres went to Marlborough, where 
his father had bought him a nomination Morris was at the 
school three yeirs, but got verv little good from it bevond a 
t iste for architecture, fostered by the si hool library, and an 
atti action tow irds the Anglo ( at hohe movement He made 
but slow progress in school work, xnd at Christmas 1851 was 
removed and sent to a private tutor for a year In June 1852 
he matricuhted at Exeter College, Oxford, but, as the college 
was full, he did not go into residence till January 1853 He 
at once made friends, who stood him m good stead all his life 
foumost among whom were Edward Burne-Jones, who was a 
freshman of his year, and a little Birmingham group xt Pembroke 
T hey were known among themselves as tlie “ Brotherhood ” , they 
read together theology, ecclesiastical history, medieval poetry, 
and, among moderns, 1 ennyson and Ruskin They studied art, 
and fostered the study in the long vacations by tours among the 
English churches and the Continental cathedrals Moreover, 
Morns began at this time to write poetrv, and many of his first 
pieces, afterwards destroyed, were held by sound judges to be 
ecjual to anything he ever did Both Morris and Burne-Jones 
had come to (Oxford with the intention of taking holy orders, 
but as thev felt their wav they both came to the conclusion that 
there w is more to he done in the direction of social reform than 
of ecclesiastical work, and that their energies would be best 
employed outside the priesthood So Morris decided to become 
an archiUtt, and for the better propagation of the views of the 
new brotherhood a magazine was at the same time projected, 
which was to make a speciality of social articles, besides poems 
and short stones 

At the beginning of 1856 the two schemes came to a head 
together Morris, having passed his finals in the preceding 
term, was entered as a pupil at the office of George Edmund 
Street, the well-known architect, and on New Year’s Day the 
first number of The Oxford and Cambridge Magazine appeared 
1 he expenses of this very interesting v enture were borne entirely 
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by Moms, but after the issue of No i he resigned the formal 
editorship to his friend Fulford Many distinguished com- 
positions appeared in its pages, but it gradually languished, and 
was given up after a year’s experiment The chief immediate 
result was the fnendship between Moms and Dante Gabriel 
Rossetti {q v ), which sprang up from a successful attempt to 
secure Rossetti as a contributor In the summer of 1856 Street 
removed to London, and Morris accompanied him, working very 
hard both in and out of office hours at architecture and painting 
But Rossetti persuaded him that he was better suited for a 
painter, and after a while he devoted himself exclusively to that 
branch of art It was in the summer that the two friends visited 
Oxford, and finding the new Union debating-hall in course of 
construction, offered to paint the bays Seven artists volun- 
teered help, and the work was hastily begun Morris worked 
with feverish energy, and on finishing the portion assigned to 
him proceeded to decorate the roof The work was done too 
soon and too fast, the colours began to lade at once, and arc now 
barely decipherable, but the broken designs, so long as any 
vestige remains, will always be interesting as a relic of an im- 
portant aesthetic movement and as the first attempt on Morris’s 
part towards decorative art (see Rossetti) Early m 1858 
Morris published The Defence of Guenevere, whuh was almost 
unnoticed by contemporary criticism, but is now recognized as 
one of the pearls of Victorian poetry 
On 26th \pril 1859 Moms married Jane Burden, a beautiful 
Oxford girl who had sat to him as a model, and settled tem- 
porarily at 41 Great Ormond Street, London Meanwhile he set 
about building for himself at Upton a house which was to be the 
embodiment of all his principles of decorative art hurniture, 
decorations, household utensils and every article of daih use 
were specially designed, and in the summer of i860 the house 
was ready for occupation The furnishing of it had suggested a 
fresh activity, Morris now determined to embark upon decora- 
tion as a career A small company was formed, consisting of 
D G Rossetti, Philip Webb, Burne-Jones, Madox Brown, 
Faulkner and Marshall, and in January 1862 started business 
under the title of Morris, Marshall, Faulkner & Co , with offices 
at 8 Red Lion Square The prospectus set forth that the firm 
would undertake chuich decoration, carving, stained glass, 
metal-work, paper-hangings, chintzes and carpets The business, 
after inevitable vicissitudes, flourished, but the “ house beauti- 
ful ” at Upton proved to be unhealthily situated Serious 
illness obliged the family to remove to town, and in November 
1865 they resettled at 26 Queen Square, Bloomsbury Moms 
was now unceasingly busy, but he found time also for literature 
In June 1867 he published The Life and Death of Jason, which 
was at once successful, and in April 1868 the first two parts of 
The Earthly Paradise The rest of this wonderful storehouse 
of poetic romance appeared in two volumes in 1869 and 1870 
In the following year he was again looking for a country house, 
and lighted upon Kelmscott Manor-house, in the Upper Thames 
Valley, which he took at first in joint-tenancy with Rossetti 
and used principally as a holiday home In 1872 appeared Love 
IS Enough, structurally the most elaborate of his poems for its 
combination of the epic and dramatic spirits, and in the autumn 
he began to translate the shorter Icelandic sagas, to which his 
enthusiasm had been directed by two inspiring journeys to Ice- 
land Business worries, however, interrupted him , it was found 
necessary to reconstruct the company owing to its having grown 
out of proportion with the existing division of profit and labour 
Tx)ng negotiations ensued, and in March 1875 the old firm was 
dissolved Morns now betame sole manager and proprietor, 
although the other members of the old firm continued, in 
var3rtWPd€grees, to give him the advantage of their assistance 

the epic mood had possessed Moms very strongly, 
ana,'^^ 4 ddition to his work upon the sagas, he had actually 
finished and (m 1875) published a verse translation of the Aeneid, 
which is interesting rather for its individuality than for any 
fidelity to the spirit of the original In the following year 
appeared Sigurd the Volsung, a version full of heroic vigour. 


movement and vitality, but somewhat too lengthy and inco- 
herent in design to preserve the epic interest intact to the British 
taste This splendid burst of poetic activity, however, had 
raised him to a place among the first poets of his time, and in 
1877 an attempt ^^as made to induce him to accept the professor- 
ship of poetry at Oxford But he felt himself lacking in the 
academic spirit, and wisely declined At this time a fresh outlet 
for his energy was furnished by his foundation in 1877 of the 
Society for the Protection of Ancient Buildings, which sprang 
into being as a practical protest against a scheme for lestonng 
and reviving Tewkesbury Abbey lie began, too, to take an 
active interest m politics over the Eastern Question, but his 
enthusiasm was at the moment a flash in the pan Finding that 
events were going against his judgment, Morris, as was so often 
the case with him, shnigged his shoulders and broke free from 
the movement 

Still, although he found it hard to sit close to a definite party. 
Morns continued to be spasmodically interested in political 
movements During the next few years, indeed, the interest 
gamed ground with him steadily He became treasurer of the 
National Libeial League in 1879, but after the Irish coercive 
measures of 1881 he finally abandoned the Liberal party, and 
drifted further and further into Socialism For ten or twelve 
years this movement had been gaining ground in England, and 
the Social Democratic Federation was formed in 1881 In 
' January 1883, within a week of his election to an honorary 
iellowship at Exeter, Morris was enrolled among its members 
Thenceforward for two years his advocacy of the cause of Soc lal- 
ism absorbed not only his spare time, but the thought and energy 
of all his working hours For it he even neglected literature and 
art In Man h 1883 he gave an address at Manchester on “ \rt. 
Wealth and Ruhes ”, m Mav he was elected upon the executive 
of the federation In September he wrote the first of his Chants 
for Socialists About the same time he shocked the authorities 
by pleading in University Hall for the wholesale support of 
Socialism among the undergraduates at Oxford Nevertheless, 
the federation began to weaken At the franchise meeting in 
Hyde Park in 1884 it was unable to get a hearing Morris, 
however, had not yet lost heart Internal dissensions in 1884 led 
to the foundation of the Socialist I eague, and in February 1885 
a new orgin, Commoinveal, began to print Morris’s splendid 
rallying-songs Still, differen( es of opinion and degree prevented 
cone erted action , and when, after the Trafalgar Square riots in 
February 1886, Morris remonstrated with the ananhic section 
he was denounecd by the advanced party and e\er afterwards 
was regarded with suspu ion In 1889 he was deposed from the 
management of Commonweal, and gradually lost all confidence in 
the movement as an active fon e 

Long before that time, however, Morris had returned to the 
paramount interests of his life — to art and literature When his 
business was enlarged in 1881 by the establishment of a tapestry 
industry at Merton, in Surrey, Morris found yet another means 
for expressing the medievalism that inspired all his work, whether 
on paper or at the loom In 1887 he published his translation 
of the Odyssey, which had many of the qualities and defects of 
his Aeneid, and is much more interesting as an experiment than 
valuable as a “ Homeric echo ” In the Commonweal appeared 
News from Noivhere, published in book form in 1891, describing 
an England in which the principles of communism have been 
realized He then added another to his many activities, he 
assumed a direct interest in typographv In the early ’seventies 
he had devoted much attention to the arts of illumination 
and calligraphy He himself wrote several manuscripts, with 
illuminations of his own devising From this to attempts to 
I beautify the art of modem printing was but a short step The 
1 House of the Wolfings, printed m 1889 at the Chiswick Press, 
i was the first essay m thia direction, and in the same year, in 
The Roots of the Mountains, he carried his theory a step further 
Some fifteen months later he added a pnvate printing-press to 
his multifarious occupations, and started upon the first volume 
issued from the Kelmscott Press, his own Glittering Plain For 
the last few years of his life this new interest remained the 
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absorbing one A senes of exquisite books, whn h gam in value 
every year, witnesses to the thorough and whole-hearted fashion 
in which he invariably threw lumself into the exigencies of his 
life-work 

Ihe last years ol lus life were pcaiefully occupied He was 
sounded as to whether he would ac cept the laurcateship upon 
the death of lennyson, but declined, feeling that his tastes and 
his record were too remote from the requirements of a court 
appointment His last piece of work, the c rowning glory of his 
pnnting-press, was the Kelmhcott Chaucer, which had taken 
nearly two years to print, and fully hve to plan and mature It 
was finished in June 1896, and before it was m his hands he already 
knew tliat his working day was over His vigour had been 
slowly declining for some time, and he sank gradually during the 
autumn, dying on the 3rd of October 1896 He was buried m 
Kelmw ott churchyard, followed to the grave by the workmen 
whom he lud inspired, the members of the league w Inch ht had 
supported, the students of the art gild he had founded, and the 
villagers who had learnt to love him 

Lsscntially the child oi the Gothic revival, he had put an 
ineffaceable stamp on Victorian ornament and design, his place 
being that of a follower of Raskin and Pugin, but with a greater 
practical influem e than either In house decoration of all kuids 
—furniture, wall-papers and hangings (which he preferred to 
paper), carpet- weaving, and the painting of glass and tiles, 
needlework, tapestry— he formed a school which was dominated 
by his protest against commerciahsm and his assertion of the 
necessity for natural decoration and pure cjoIouf, produced by 
hand work and inspired by a passion for beauty irrespective of 
cheapness or quickness of manufacture (see Arts and Crafts) 

The truest criticism of William Morris is that attributed to his 
friend, the poet Swinburne, wlio said tliat he was always more 
Uuly mspired by literature than by life His Socialism, though 
it made a brave show at times, was at heart a passionate enthu- 
siasm for an inaccessible artistic ideal Morris, indeed, was not 
primarily interested in men at all, but m objects His poetry 
deals, It is true, with the human passions, but tlie emotion is 
always seen as in a picture, he is more cone emed with the atti- 
tude of the group than with the realization of a c haracter He had 
very little adaptability in dealing with his fellows, the crowd, 
as a crowd, fired his enthusiasm, but he was unable to cope with 
the mdividuals that composed it Many of his colleagues bear 
witness to his generosity and magnanimity, but as a general 
principle he certainly kuked the wider humanity This is the 
one faihng of his art it is also the shortcoming of his poetry 
Granted this, there is left an immense amount that will always 
command admiration The spirit of l>eauty breathes in every 
line, a sense of music and of colour is everywhere abundant, the 
reader moves, as it were, under a canopy of apple-blossom, over 
a flower-starred turf, to the faint harmony of virginals Nor 
does the poet lack power and vigour when an adventurous story 
is to be told 1 he clash of arms breaks upon his pagan paradise 
with no uncertain sound, he is swift in narrative, breathless in 
escapade And ovc r all hangs the faint atmosphere of medieval- 
ism, of an England of green gardens and grey towers, of a London 
“ small and white and c lean,” of chivalry and adventure in every 
brake The c ntic has also to remember the historical value of 
Morris’s literary influence, following upon the prim domesticities 
of early Victorian verse, and breaking in upon Tennyson’s least 
happy phase of natural homeliness 

bee the Life and Letters, m 2 vols (Longmans), by J W Mackail 
An article, on “ Wilh iiu Morris and lus Decorative Art, ' by Lewis F 
Day,. appeared m the Contemporary Review for June 1903 (A Wa ) 

MORRIS, a city and the county-seat of Grundy coimtv, 
Illinois, U S A , on the north bank of the Illinois River, about 
62 m SW of Chicago Pop (1890), 3653, (1900), 4273 Morns 
IS served by the Chicago Rock Island & Paafic railway, and by 
the lUinos & Michigan canal Electric power is derived from 
the Illinois River at Maiseilles, 111 (pop in 1900, 2559), about 
13 m west Moms (named in honour of Isaac P Morris, a 
commissioner of the Illinois & Michigan canal) was settled m 
1834 and was chartered as a city in 1837 


MORRIS-DANCE) or Morricf-Dancl (Span Monsco 
Moorish), an old English dance, whuh is said by various 
authorities to have been introduced by John of Gaunt from Spam 
or borrowed from the h rench or h lemmgs 1 hat it w as a develop- 
ment of the monsco-dan( e or Spanish fandango i^ not invali- 
dated by the fat t that the moris( o was for one person only, for, 
allhongh latterly the morris-dancc was represented by \anous 
characters, uniformity in this respect was not alwa}s observed 
ihere are few references to it earlier than the icign of Henry VU , 
but it would appear that in the reign of Henry VIII it was 
an almost essential part of the principal village festivities In 
earlier times it was usually dani ed by live mtn and a boy dressed 
m a girl s habit, who was called Maid Marian There were also 
two musicians, and, at least sometimes, one of the dancers, 
more gaily and richly dressed than the others, acted as “ foreman 
of the morns Ihe garments of the dancers were ornamented 
with bells tuned to different notes so as to sound in harmony 
Rohm Hood, Friar luck and Little John were characters ex- 
traneous to the original dance , and were introduced when it c ame 
to be associated with the May -games At Hetlcy, m btafford 
shire, there is a painted window, of the time of Henry Vlil or 
earlier, portraying the morns— the characters including Maid 
Marian, Fnar Tuck, the hobby-horse, the piper, the tabourcr 
the fool and five other persons apparently representing various 
ranks or c allings The hobby-horse, whic h, latterly at least, was 
one of the princ ipal c harac ters of the dance, consisted of a woodfen 
figure attached to the person of the actor, who was covered with 
trappings reachmg to the ground, so as to cone eal his feet The 
morns-dance was abolished along with the Mav -games and 
other festivities by the Puritans, and, although rev ived at the 
Restoration, the pageant gradually degenerated m character and 
declined in importanc e Maid Manan latterly was pers^onated bv 
a clown, who was c ailed Malkin or Marykin The interest of the 
subjec t has revived m recent years m c'onnexion with the new 
movements associated with folk-music generally 

S(c The Morris Book, by Cecil J Sharp ind H C Macllwainc 
Among oldci authonties see Douce, Dissertations on the Ancient 
Moms Dance, ' in his IllmtraHons of ^hake^ipeare (1839) Strutt, 
*yf>orts and Pastimes of the People of Cngland Brand, Popular 
Antiquities (1849) 

MORRISON, ARTHUR (1863- ), English novelist, was 

born in Kent on the ist of November 1863 He was for a short 
time a clerk in the civil scrvic e, and in 1890 took to journalism 
He had already published scattered tales and sketches of low life 
in London when W E Henley, with whom he was connected as a 
contributor to the Nattoiial Observer, suggested their publication 
in volume form Tales of Mean Streets (1894) immediately 
attracted attention, and this was followed by A Child of the Jago 
(1896), the scene of which is laid between High Street, Shoreditch 
and Bethnal Green Road Cunning Murrell (1900), The Hole 
in the Wall (1902), and the detective stories, Martin Heivitt, 
Investigator ( 1894), which had sequels in 1894 and 1896, and 
The Green Fye of Gorma, are among his other works 

MORRISON, RICHARD JAMES (i795-i874)> hnghsh astro- 
loger, commonly known bv his pseudonym “ Zadkiel,” was born 
on the 15th of June 1793 He served in the Royal Nav}, hut 
lesigncd with the rank of lieutenant in 1829 He then dev^oted 
himself to the study of astrology, and m 1831 issued The 
Herald of Astrology, subsequently known as ZadlieVs Almanac 
In this innual pamphlet Morrison, o\er the signature Zadkicl 
lao-Sze,” published predictions of the chief events of the coming 
year In 1863 Morrison brought libel action against Admiral 
Sir Edward Belcher, who had accused him of obtaining mone} 
by charlatanism m the form of ( rystal-gazing He was awarded 
twenty shillings damages, but was deprived of his costs Mornson 
died on the 5th of April 1874 

MORRISON, ROBERT (1782-1834), the first Protestant 
missionary to China, was born of Scottish parents at Buller’s 
Green, near Morpeth, on the 5th of January 1782 After re- 
ceiving an elementary education m Newcastle, he was appren- 
ticed to a lastmaker, but his spare hours were given to theology, 
and in 1803 he was received into the Independent Academy at 

xvni 28 rtf 
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Hoxton In the following year he offered his services to the 
London Missionary Society; and after he had attended David 
Bogue^s college at Gosport and studied Chinese under a native 
teacher, he was appointed to Canton in 1807 ' After a year 
of much hardship he bemme translator to the Fast India 
Company’s factory there m 1809, and worked at a Chinese Gram- 
mat and a translation of the New Testament, both published 
in 1814 In 1817 he published A Vteiv of China for Philological 
PurposeSj and his translation of the Old Testament (in which 
William Milne collaborated) was completed in the following year ! 
His next enterprise was the establishment (1820) of an Aiiglo- 
Chinese college at Malacca for ** the reciprocal cultivation of 
Chinese and European literature ” Here too were trained native 
( hinese evangelists who could proceed to the mainland and carry 
on Christian work with comparative immunity In 1821 Morri- 
son’s Chinese Dictionary^ m six ijuarto volumes, a monumental 
work, was published by the Fast India Comp my, at a cost of 
£12,000 Leaving China at the close of 1823, Morrison spent 
two years in hngland, where he was elected a fellow of the 
Royal Society Returning to China in 1826, he set himself to 
promote education and to prepare a Chinese commentary on 
the Bible and other Christian literature He died at Canton on 
the ist of August 1834 Morrison was admirably fitted for the 
pioneering work accomplished by his grammar and dictionary, 
and his establishment of a dispensary, manned by a native j 
who had learned the mam princ iples of European treatment, 
marks him out as the forerunner of modern medical missions 

fhs Memoirs, compiled by his widow ^ wm published m 1839 See 
also K Lovett, History of the London Mt ^nonary Soctetx, vrl n 
eh XIX , C S Horne, The Story of the L M S ch* v lownsend, 
Robert Morrison (1888) 

MORRISTOWN, a town and the county -seat of Morris county, 
New Jersey, U S A , on the Whippany River, 31 m (by rail) W i 
of New York City Pop (1890), 8156, (1900), 11,267, (1906 I 
estim ite), 12,322 It is served bv the Delaware, Lackawanna & * 
Western, the New Jersey & Pennsylvania and the Morristown 
& Erie railways Morristown is situated on a table-land sur- 
rounded by picturesque hills It is primarily a residential suburb 
of New York, and has many handsome residences and a number 
of large estates Near its centre is a public park, in which is a 
soldiers’ monument (59 ft in height) At Morris Plains, about 
4 m to the north, is a state hospital for the insane (1876) 

Morristown, officially named in 1740 in honour of Lewis 
Moms (1671-1746), then governor of New Jersey, and grand- 
father of Gouverneur Morris, was settled about 1710, under 
the name of West Hanover, by Puritans, who were attracted 
here by the presence of iron-orc From January to May 
1777, and again from December 1779 to June 1780, Moms- 
town was occupied by the American army under Washing^^p 
Behind the court-house is the site of Fort Nonsense, built at 
Washington’s orders, largely to keep his soldiers employed In 
December 1779-lanuary 1780 General Benedict \rnold was 
tried before a court-martial presided over by General Robert Howe 
(1732 1785) m the Dickerson tavern here, still standing In 
Morristown, at the old Speedwell ironworks (almost completely 
destroyed by fire in 1909), was made a part of the machinery of 
the “ Savannah,” the first steamboat that crossed the Atlantic, 
and here Samuel F B Morse and Alfred Vail completed the 
invention of the electric telegraph Morristown was incorporated 
as a town m 1865 

Ste A M Sherman, Hutortr Morristown^ New Jersey the Story 
of its First Century (Morristown, 1905), and J11I14 K (ollcs, Authors 
and Wiiiers Associhjl^d with Morristown (Morristown, 1893) 

MORSE, SAMfUEL FINLEY BREESE (1791-1872), American 
artist and iny/e^tor, was born at ( harlestown, Massachusetts, 
on the 2yth of April 1791, son of Jedidiah Morse (1761-1826), 
Congregs^tjor^ mmiste r there and a writer on geography, and 
a grandson tjli^atnuel Finley, president of the college of New 

J ersey. At the age of fourteen he entered Yale College, where 
e giaduated m 1810 and where under the instruc tion of Jeremiah 
Day and Benjamin Silhman he received the first impulse towards 
electrical studies In 1811 Morse, whose tastes during his early 


years led him more strongly towards art than towards science, 
became the pupil of Washington Allston, and accompanied his 
master to England, where he remained four years His success 
at this period as a painter was considerable In 1825 he was 
one of the founders of the National Academy of Design, and 
was Its first president, from 1826 until 1845 ^^*7 

marks the revival of Morse’s interest in electricity It was at that 
time that he learned from J F Dana of Columbia College the 
elementary facts of electromagnetism As yet, however, he was 
devoted to his art, and in 1829 he again went to h urope to study 
the old masters 

The year of his return, 1832, may be said to close the period of 
his artistic and to open that of his scientific life On board the 
packet-ship “ Sullv,” while discussing one day with his fellow- 
passengers the properties of the electromagnet, he was led to 
remark If the presence of electricity can be made visible m any 
part of the circuit, I see no reason why intelligence may not be 
transmitted by electricity ” In a few days he had completed 
rough drafts of the nec essary apparatus, which he displayed to 
his fellow-passengers ^ During the twelve years that followed 
Morse was engaged in a painful struggle to perfect his invention 
and secure for it a proper presentation to the public In poverty 
he pursued his new enterprise, making his own models, moulds 
and castings, denying himself the common necessaries of life 
It was not until 1836 that he completed any apparatus that would 
work, and finally, on the 2nd of September 1837, the instrument 
was exhibited to a few friends in the building of the university 
of the city of New York, where a circuit of 1700 ft of copper wire 
had been set up, with such satisfactory results as to awaken the 
practical interest of the Messrs Vail, iron and brass workers in 
New Jersey, who thenceforth became associated with Morse in 
his undertaking Morse’s petition for a patent was soon followed 
bv a petition to ftmgress for an appropriation to defray the ex- 
pense of subjecting the telegraph to actual experiment over a 
length sufficient to establish its feasibility and demonstrate its 
value The committee on commerce to whom the petition was 
referred, reported favourably Congress, however, adjourned 
without making the appropriation, and meanwhile Morse sailed 
for Europe to take out patents there 1 he trip was not a success 
In England his application was refused, and, while he obtained a 
patent in h ranee, it was subsequently appropriated by the hrench 
government without compensation to himself His negotiations 
also with Russia proved futile, and after a year’s absence he 
returned to New York In 1843 C ongress passed the long-delayed 
appropriation, steps were at once taken to construct a telegraph 
from Baltimore to Washington, and on the 24th of May 1844 
it was used for the first time In 1847 Morse was compelled to 
defend his invention in the courts, and successfully vindicated 
his claim to be called the original inventor of the electromagnetic 
recording telegraph In 1858 the representatives of Austria, 
Belgium, France, the Netherlands, Piedmont, Russia, the 
Holy Sec, Sweden, Tuscany and Turkey appropriated the sum 
of 400,000 francs in recognition of the use of his instruments 
in those (ountnes He died on the 2nd of April 1872, at 
New York, where his statue m bronze now stands in the 
Central Park (See Telegraph ) He introduced into America 
Daguerre’s process of photography, patented a marble-cutting 
machine in 1823, and in 1842 made experiments with telegraphy 
by a submarine cable 

See S Iren leus Prune, Lift of S F B Morse (New York 1875) 

MORSE, the ornamented brooch by which a cope is fastened 
The usual form is a large circular clasp made of gold or silver 
and studded with jewels A 14th century ‘‘ morse ” ornamented 
with translucent enamel is in the British Museum The word 
comes through the O Fr mors, from the Lat morsus, the catch 
of a buckle, from mordere, to bite 

MORSHANSK, a town of Russia, in the government of Tambov, 
50 m N of the city of T ambov, on the Tsna river Pop (1900), 
25,913 The village of Morsha was founded in the micidle of 

^ Five years later the captain of the ship identified under oath 
Morse's completed instrument with that which Morse had explained 
on board the bully ' m 1832 
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the 17th century, and received municipal institutions in 1779, 
but within a very few years it became a wealthy town, owing to 
Its situation in a very fertile district Since it was brought 
into railway communication with Ryazhsk (81 m west on the 
railway between Moscow and Rvazan) it has become the chief 
centre for the trade in wheat raised in the governments of 
Tambov, Penza, Saratov and in the eastern districts of the 
government of Ryazan There are also extensive dealings in 
flour, hemp-seed tallow and potash 

MORTAGNE, a town of northern Trance, capital of an arron- 
dissement in the department of Orne, 24 m L iSi T of Alen^on 
by rail Pop (1906), 3383 A vaulted entrance (t 5th century), 
relic of an old stronghold, and the church of Notre-Dame (15th 
and i6th centuries) with a fine northern portal are of interest 
Ihe town is the seat of a sub-prefecture and of a tribunal of first 
instance, and is a celebrated maiket for horses of the Perche 
breed Mortigne, once capital ol the Perche, dates from the 
loth century 

MORTAIN, a small town in the dipaitment of La Manche, 
France, the chief town of an arrondissement and seat of a 
sub-prefect It is beautifully situated on a rock) hill rising 
above the gorge of thg Cance, a tributary of the S^lune The 
parish church of St Lvroult is a magnificent example of the 
transitional style of the early 13th century, with a massive tower 
of the T4th and a Norman doorway dating from the original 
collegiate church (1038) Close to the town is the Abbaye- 
Blanche, founded as a Benedictine convent in 1103 and soon 
afterwards affiliated to C iteaux The church is a perfect example 
of a Cistercian monastic church of the late 12th century, and por- 
tions of the i2th-centurv cloisters also survu c The population 
is between 2000 and 3000 

Mortain w is in the middle ages the head of an important 
contiCy reserved lor the reigning house of Normandv Jn or 
about 1049 Duke William took it from his cousin William, 
“ the warhng,” and bestowed it on his half-brother, Robert, 
them elorth known as “ count of Mortain, whose vast posses 
sions m England after the Conquest (to66) gaie name to “ the 
small fees of Mortain,” which owed les^ (knight) service than 
others Robert was succeeded as count by h»s son William, 
who rebelled against Henry 1 was captured at the battle of 
Tmchebrai (1106) and foricitcd his possessions Some years 
later, Henry bestowed the comte on his nephew Stephen, who 
became king in 1135 On Stephen’s death (ii5t) his survn ing 
son William became count of M(3rtain, but when he died 
childless in 1139 the comte was resumed bv Henry II On the 
accession of Richard I (1889) he granted it to his brother 
|ohn, who was thencefoith known as count of Mortain till 
he ascended the throne (1199) With his loss of Normand) the 
comte was lost, but after the recapture of the piovince by the 
House of Lancaster, Edmund Beaufort, a grandson of John of 
Gaunt, was created count of Mortain and so styled till 1441, 
when he was made earl of Dorset 

As the counts are often described as “ carls ’ of Mortain 
(or even of “ Moieton ’) the title is sometimes mistaken for an 
English one It has also through erroneous spelling, been some- 
times wrongly derived from Mortagne-en-Perche (j HR) 

MORTAR, the name (1) of a vessel in which am material ma> 
be crushed or pounded, and (^) given to various compositions 
used in building ind consisting of lime and cement with sand or 
other fine aggregate well mixed by manual labour or machinery 
with \ proper quantity of clean water (see below, and also 
Brk kwork) Ihe Latin name both for such a vessel and for 
the material as mixed in it, is mortarium The earlier English 
form morter, from Fr mortieVy has been m modern Fnglish more 
closely adapted to the spelling of the Litin original As applied 
to a vessel, the name is chi(fl\ used for one employed in the 
prepiration of drugs, which arc pounded or triturated in the 
‘ mortar ” bv means of a pestle (Lat ptstillum , ptnsere, to 
pound) The name has also been given, from a resemblance m 
shape to the vessel, to a short thick piec e of ordnance, rc sting 
on a “bed ” formerly usal for high-angle fire The barrel was 
always ^ ery short, normally even shorter than it was wide, and 


sometimes even resembled a bowl in shape The place of the 
mortar in artillery is now taken b> the liowit/er In modern 
limes the name ” mortar ’ is occasional!) used for a particularly 
short howitzer (Sec Ordnance ) 

Butldinq Moctar —The sand tormiuj;, the aggregate is placed on the 
mixing platlc^rm and formed into a img within winch hiiic 111 the 
required pioportion is pUecd it is tlaii gently but thoroughly 
sprinkled with clem water ihunigh the iosl of a watering e in or 
hose pipe lh{ hmc is covcicd wiih the sand incl left undisturbed 
for a day or two to slake, and the whole mass is thi n turned over ind 
well mixed with the larry Ihe morl ir is often used immediately 
the materials aie thoroughly mcorpoi iteel, but it slK)uld rather be 
kept covered over with sacks until well tempered Tor large works 
a moitar mill working by hand steam, e^r other powir effects a 
considtrabk economy Stone ehippings, c It in, harcl broken bricks 
or luiriaet elmkers may take the place of sand wlien th« mill is 
employetl, as the action oi giinding reduces an) large pieces to small 
santllikc p irtielcs 

Ihe remarks above appl) to ordinary lime moitir Mort ir of 
hydiauhc lime, cement mortar, or inoitar gauged with cement, must 
be mixed up m quantities sufficient only for immediate use Any 
materi il not used at the time, or at Ic'ast the same day, will be wasted, 
cement cannot be reworked after it Ins bognn to set as its setting 
properties ire destroyed 

Slaking IS a most important part in the process of making mort ir 
J here are three me thods ot si ikmg lump hme -the lirst by imnie i smn, 
the second by spi inkling with watei and the third by 
exposing ihe lime to the atmospheie and le mug it to Slmklnx 
absorb mesistiire Ditfere nt epialitie s of lime re cpnre \ n v mg amounts 
e)f water, but the average ejuantity is about i gillesn inel a half to 
every bushel eif hmc It should be all idded at one tunc anel the 
mass then left to sliki^ undistuibcd Hot limes aie otien used lor 
mortal these are unsuitable tor plistermg unless slake el for a long 
pcrie>d It will it once be seen that when ment irs eemiposeel ot these 
limes are used immerliatcly after mixing, slaking must eontmue lor a 
long time, drMng up the moisture iiLcessuy for setting, and causing 
the mortal to crumble to dust in the joints of the bnckwork Ihis 
laet gn es us the re ason lor the old Roman enactment which set forth 
that lime should be si ike lor tliree ye irs be fore using In the south 
of } nrope it is the custom to slake h?ne the season before it is used 

Ihe piacticHl ipplieation of mortar to building work, ind the 
methods of pointing the joints eif bnckwork and stonework, are 
describeel anel lully illustrated m the ailule on J^Ric kwork 

Ihe results of m inv eiiefiil tests imi exjKnmeDls serve to show 
tint the harelcnmg of mortal is due to several causes acting collee 
lively With ordinary lime moitirs the chut causes C)f „ j , 
hardening are the ibsorjition ot cai honu acid from the air 
and the eombinalion of pait of the w etir with the hmc, ® ortnr 
which unites with some ot tht siliea of whu h th( s«ind is composed and 
^oims silie lie oi lime The initial st tting is du( to tin e vajsoration of 
thccxcessof waterand to the production ot minute erj stiJsof hvdratc 
of lime whieh slowly absorbs carlionic acid gas Irom the air With 
mortar ol neli lime an outer ciust is thus lormcel mi the exposeel 
j>aits which pi events read) aeec'-s oi air to the interior and let irds 
e tting In ilJuslrition of this peculiar projxrly of lime to remain 
^ott, some remai kabli cases may be mentionexi One of the bastions 
eitcteel by Vauban in 1660 was removed by General 1 reissart, in 
ih22, a hundred inel hft> six >ears after enrlion Ihe hmc in the 
interior of the masemr) where it was maccessibli to the action of the 
itmosphcrc, was found to be (jinte soft Dr John of Berlin mentions 
that in removing a jullar 9 ft in diamiler in the church of St Peter, 
Berlin, eighty ye irs after erection, the mortar in the interior w is found 
to be quite solt Sir C W Pdslty in removing the old wharf wall at 
Chatham Dockyard m 1834, found that the work executed in hme 
moitar was e isily removabh, the mortar being in a state of pulp 
J brickwork, built with Homan cement it was found necessary to 
blast 

I he Romans were convinced that it was owing to prolonged and 
thoiough slaking Ihit their woiks in j)l ister beiame so hard and were 
not det iced by cracks L B Alberti mentions m his wntmgs that 
he onec ehscovend in an old trough some lime which had been left 
there live hundred > ears and that it was epiite soft and tit for use 

1 he se tting incl liardcmng of hydraulic limes and cements arc due 
mainly to eiyst ilhz ition brought alxiiil by the action of water on the 
silicate of hme, ind not by mere absorption ol c )i borne acid gas from 
the atmosjshcre As a consctpienct wc find that this variety of 
limes and cements has tlie valuable propcitv fd setting bird while 
iinmeised in w iter and in many cases growing increasingly hard with 
the lapse ol lime 

Opinions ditfer veiy widely on the (pustion of the suitability for 
building purposes of limes or cements which contain an appreciable 
proportion of magnesia many experts holding the view 
that the expansion which often occurs in floors and other 
works of concrete from one to four years after lay mg may 
be justly attributed to the presence of this substance For mortars, 
however, it may be assumed that the presence of magnesia is not 
detriment il to the value of the m itrix but on the contrary may be a 
source of strength, for cxtienments show that it reduces the energy ot 
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slaking and increases that of the setting processes Cements con- 
taming magnesia are pronounced both oy Vicat and Chatoncy to 
r« sist the dissolving action of sea water better than those in ^\hlch no 
magnesia is present, and it is pretty well estabhshed by experience 
that cements dc lived from argjllo-magnesian limestones furnish a 
durable cement for construction in the sea 

The old mortar of the Romans, which proves its great property of 
endurance by many of their works still remaining, was in all proba 
biht> composed of hme mixed with pozzolana or ' trass ** These 
inatciidls art similar in character and arc obtained from extinct 
\olcanocs — in the case of the Romans from the Italian volcanoes, 
but also from extinct volcanoes in the valleys of the Rhine and in 
Holland Good is these mortars undoubtedly were it may bt safelv 
asserted that no cement or mortar has been discovered to excel in 
strength or m durability in all climates the Portland cement of the 
present day The best varieties of this material arc made in England, 
the country of its origin much of the contintnlal and American 
product being deficient in the qualities which combine to make a 
good cement (Tor the properties of Portland cement and the 
method of its manufacture sec CrMFNx) 

The comparative strengths under tensile stress of grey hmc mortar 
Portland-cement mortar, and Portland-cemcnt mortar with the 
addition of hme are given in the following tabic w hich is the result 
of a senes of tests G R Redgrav e 


Proportions by Measure 

Breaking Weight 
per sq in in lb 

Sand 

Cement 

Lime 

Watti 

2 

— 

I 

I 

jf) 89 (average of three tests) 

6 

I 

— 

t 25 

103 79 

10 

I 

— 

2 00 

50 16 

(j 

I 

0 50 

I 

73 47 

10 

I 

0 

2 50 

42 34 


It lis a gex)d plan where the question of cost piecludes the use of 
mortar made entirely of cement, to add to lime moitar mixed in the 
usual proportions a small quantity of Portland cement This ts 
termed gauged " hme moitar By this addition the strength is 
greatly mcreased aud the extra cost is but slight 

The following table shows the force required to tear apart common 
bricks liedded in mortar mixed in proportions 
commonly used and left to set and harden for foui 
^ weeks 


Adhesive Strengths of Lime and Cement Morhirs 


Projior lions 


White clialk lime and sand 

I to 3 

4I tb per sq in 

Harrow has do 

1 to J 

9 , , 

Do do 

I to 4 

b? „ , 

Portland cement 

I to 4 

23 t, 

Do 

I to 0 

154 . 


Ihcse results show clearly that the adhesive strength of mortar 
V anes according to the proportion of sand used the pow ci of resist 
ance of the mortar to the force brought to bear upon it decreasing as 
the proportion of sand is increased 

The primary cause of the premature decay which sometimes takes 
place in mortars and like material is due to the presence of mud and 
decayed vegetable and animal matter m the sand or possibly m the 
. hme or cement itself It is therefore of great importance 
Mor^ ® to use a perfectly clean sand for the aggregate and to 
select a hme or cement of good quality for the matrix 
care being taken that no foreign matters detrimental to the mortar be 
introduced during the processes of preparation 

The etfect of salt in mortars as a preventive of the destructive 
effects of frost has not as yet been thoroughly determined, and the 
few experiments that have been carried out show varying 
results In some German experiments cubes of stone 
were joined together with cement mixed with water of 
different characters ranging from pure rain-water to 
water containing from 2 to 8 % of salt Before the 
cement was set the blocks were exposed ni air at a tempeiature 
varying from 20® F to freezing-point '^f ter which they were kept 
for seven days in a warm room The samples were then examined 
with these results The cement mixed with pure water was quite 
crumbled having lost all its tenacity The cement made with 
water containing 2 % of salt was in rather better condition 
while that containing 8 % of salt had not suffered from its ex- 
posure to frost The use of salt causes much efflorescence on the 
lace of the work and should therefore not be used where thLS would 
be undesirable Nor should salt be employed for work that is to be 
subsequently painted Ihe mortar for the brick facing of the Forth 
Bndge below water was composed of one part of Portland cement 
and one part of sand mixed w ith salt water in a mill Briquettes 
made from this compound withstood a tensile stress of an average 
of lb per square inch when a week old, and of 510 lb at five 


Effects of 
Smit aad 
Frost on 
Mortar 


weeks after mixmg bait has no effect upon the strength of a 
mortar, although it retards the setting process somewhat 

Cement mixed with a percentage of sugar (usually 2 % and under) 
has been used with varying success In India sugar is a frequent 
ingredient in mortar probably because it has the effect _ 

< )f preventing too rapid setting , it also retards the diymg 
of the maleiial The sugar must be dissolved 111 the water ® *** 
used for gauging as the results obtained wlicn the sugar is mixed 
with the other ingredients in a dry state are not good The addition 
of sugar to water enables it to take up about fourteen times more hme 
than pure watei It is supposed by many writers who have studied 
the methods of the ineients tliat old Roman mortars contamed strong 
lU wort 01 other saccharine matter ind it is prohiblc that the use 
of sugar with lime passed from India to Egypt and Rome The fol 
lowing IS an extract from the Rootkee 7 reatt^e on hngxneenng a work 
of reterenee published in Indii It is common in this country 
to mix a small (quantity of the coarsest sugir ‘ goor ' or jt^hcry ' 
as it IS termed, with the water used for mixing up mortar Expcri 
ments were made with bricks loineel together by mortar consisting 
of one part of common shell lime to one and a half parts of sand, one 
]X)und of jaghery being mixed with each gallon of water The 
l)ricks were left for tlurieen houis and after that time the average 
breikmg weight of the joints in twenty trials was bj Ibper square 
inch In twentj^-one specimens joined with the same mortar 
without the ‘ jaghery the breaking weight was 44 lb per square 
inch " 

Of the saccharine matters used in mortar treacle seems to give the 
best results rough cane sugar being next in effectiveness, fcetroot 
sugar is not a good material to use 

The by laws made by the lumdoii County Council in 1891 under 
sec 16 of the Metropolis Management and Buildings Act Amend 
ment Act 1878 require that the moitar to be used in „ 
the eonstiuction of walls must be composed of freshly 
burned lime and clean sharp sand or grit without earthy 
matter in the proportions of one of hme to three of sand 
or gnt " The eement to be used must be Portland ® 


cement or other cement of equal quality to be approved by the 
district surveyor mixed with cle in sharp sand or gnt in proportions 
of one of cement to four of sand or gnt Burnt ballast or broken 
brick may be substituted for sand or gnt provided such matenal 
be properly mixed with hme in a mortar imli 
The varieties of lime and cement chiefly used foi mortar m the 
British Isles are set forth below — 

Pure or fat limes should not be used for mortar Greyslone lime 
feebly hydrauhe makes a good mortar but should not 
Ixi employed for work below ground or in other damp 
situations it is obtained cluefly at Dorking Hallmg 
I ewes and Merstham It is used m the proportion of ^ 
one part to two or three parts of sand An analysis of the hme 
from Castle Bytham gives the following composition — 


Silica 1 4 00 

Iron oxide and alumini 4 25 

Lime 77 00 

Magnesia i 25 

Cai bon dioxide o 90 

Water iiid loss 2 0<> 


100 00 


Blue has lime is eminently hydrauhe and should be used in good class 
work Its use is a necessity for foundations and work in damp 
situations where Portland eement is not employed It is used in the 
proi)orlion of one part to one or two parts of sand The best- 
known varieties are obtained from Watchet in Somersetshire 
Barrow -on-Soar in Leicestershire Rugby in Warwickshire and Lyme 
Regis in Dorsetshire A typical has hme shows on analysis the 
following composition — 


Silica 
Iron oxide 
Alumina 
Lime 
Magnesia 

Sulphuric anhydride 
Water and carbon dioxide 
Insoluble matter and loss 


17 ‘iS 

6 83 
65 84 

I 00 

I 36 
3 85 
o 72 


100 00 

Portland cement is the best matrix known since it is the most 
jxiwerful and the most durable It is used for mortar wherever 
great strength hard wearing properties, and resistance to damp are 
required It should weigh 112 m per striked bushel and be ground 
fine enough to pass through a sieve naving 2500 meshes to the square 
inch and leave not more* than 10 % residue Test briquettes after 
setting under water for seven days should stand a tensile strain of 
^50 Ib on a square inch It is used in the proportions of one part of 
cement to from one to five parts of sand 
Portland cement of a similar character to the English cement, 
but somewhat less powerful is largely made in America The 
principal seat of manufacture is Coplay Pa , where the first 
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Amcncan Portland cement was manufactured m 1874 by Mr David 
O Saylor 

The chief works of reference on this subject are G K Burnell 
Limes Cements Mortars, Kivmgton Notes on Building Construction , 
F W Taylor and S E Ihompson, yl Treatise on Concrete Plain and 
Reinforced (J Bt ) 

MORTARA, EDGAR, an Italian Jew, of a Bologna family, 
whose abduction in early childhood (1858) by the Inquisition 
occupied for beveml years the attention of European diplomacy 
Edgar Mortara, when between five and six years of age, fell ill 
His nurse, a Catholic, arranged with her priest for his baptism 
in that faith, unknown to his parents, on the 24th of June 1858 
She had acted m the same way with his elder brother, who had 
been ill a year or two previously, but on his recovery the boy 
continued to be educated as a Jew This time she determined 
to make sure of her convert Everything was coniertcd in 
advance with the ecclesiastical authonties, and immediately 
after the baptism both child and nurse disappeared The 
story became public property, and protest was aroused in 
nearly every European country The English and French 
governments made representations to the Vatican, but Pius IX , 
through the medium of the Cwilta Cattolica^ maint lined that 
the question at Lssue was a spiritual one, outside his temporal 
jurisdiction He accordingly declined to take any action, 
meanwhile indicating the direction of his sympathies by making 
Mortara his ward In i86t the Mortara family induced the 
Italian government to demand the prosecution of the nurse 
The Vatican replied that she had entered a nunnery, and sub- 
sequently, on the threat of intervention by Prussia, indmed 
the Mortal a family to withdraw their plaint After the capture 
of Rome by the Italian troops in 1870 Edgar Mortara had the 
opportunity of reverting to Judaism but he refused to do so, 
and not long afterwards btc ame an Augiistimaii 

MORTARA, a town of Lombardv, Italy, in the province of 
Pavia, 354 ft above sea level, a railway junction situated 
between the licino and the Po, 32 m by rail S W of Milan 
Pop (iqoi) 7298 (town), 8607 (commune) Lines run to Milan 
Pavia, Alessaiicliia, Casale Monferrato anci Vercelli The church 
of San Lorenzo is in the Gothic style of the 14th century with 
a brick fa9ade Outside the town is the I ombard Romanesejue 
church of S Albino Mortar ihas iron-works and manufactures 
of hats and cheese Here the Au'-tnans defeated the Piedmontese 
m 1849 

MORTGAGE (an old French legal word, meaning ' dead 
pledge,” translated in medieval Latin mortuum vadium)} the 
securing “money or moneys werrth ” by making it a charge 
upon property, real or peisonsl so that if the debt be not paid 
bv a time agiecd upon by the parties, the ci editor mav force lose 
or sell the property anci pav himself out of the proceeds In 
English law this is done by an actual or executory conveyance 
of the property to the creditor, subject onl> to its l^ing defeated J 
if the debt should be paid at the time lix^d- an arrangement 
to which the law has attached peculiar incidents designed to 
carry out its real object 

The history of mortgage transactions in Roman law shows 
three well-marked stageb In the beginning the estate was 
conveyed absolutely to the creditor, who made a covenant * 
(fiducid) to reconvey it when the debt should be paid All the 
interest, however, in the meantime passed from the debtor to 
the creditor, and should the latter refuse to rec onvey there was 
no remedy to the original owner except a personal action In 
the second stage (that of pi^nus) the property did not pass 
to the creditor, he merely received possession of the thing pledged, 
together with certain rights of sale, &c , in the event of payment 
not being made at the time appointed Lastly, without parting 
with the possession even of the pledge the debtor could create 
a hen or charge {hypotheca) over it in favour of the creditor, who 

1 Coke on Littleton gives the following explanation of the meaning 
'' It seemeth that the cause why it is called mortgage is for that it is 
doubtful whether the feoffor wUl pa> at the day limited such summe 
or not and if he doth not pay, then the land which is put in pledge 
upon condition for the payment of the money is taken from him 
for ever and so dead to mm upon condition <S:c And if he doth pay 
the mone^ then the pledge ib dead as to the tenant, &c * 


acquired thereby a right on failure of payment to follow the 
thing by real action against the possessor, whosoever he might 
be, and to repay himself from the proceeds of his bale 

The mortgage of English law is the result of two distinct 
influences Its origin and form belong to the common law, 
the restrictions by which it is made to serve the purpose of a 
security only, and nothing more, belong to the courtb of ccjuitv 
In the eye of the common law the mortgagee was the owner of 
the estate conveved in the mortgage, in ecjuity the mortgagor 
remains the real owner, and the mortgagee is merely an 
encumbrancer A, the owner of land in freehold, conveys to 
B and his heirs, with a proviso that on rcpiyment of money 
lent by B to A, on a future day, with interest until payment, 
H or his heirs will reconvey the estate to A and his heirs, and 
that, until default be made in payment, A and his heirs may 
hold without interruption from B and his heirs This is a 
common mortgage of land, and at law, after f iilure of payment, 
the land belonged absolutely to the mortgagee, while m the 
meantime, before payment, the legal estate was considered to 
be vested in him, suhjec t only to being defeated by payment at 
the proper time The court of chancery first interfered in the 
reign of James I to deiree a redemption after forfeiture, and a 
case in the reign of Charles I decides that payment after for 
feiture has the same effect as payment before Ihe right of 
the mortgagor to redeem his estate ifter it has been forfeited, 
according to the teims of the deed is called his equity of ndtmP- 
tion No agreement between the parties was suffered to oust 
the jurisdiction of the court, or to deprive the debtor of his 
equity of redemption And this equity, at first regarded as a 
mere right of the debtor, became established in course of time 
as an estate in land which descended to the heirs of the 
mortgagor On the other hand, the interest of the mortgagee 
is part of his personal estate, and passes to his executor and 
not to his heir In spite of the terms of the mortgage, the 
owner of the land is still the owner, and the mortgagee is a 
creditor for the money he advanced and the interest thereon 
It mav be i question whether a given deed is a conveyance or a 
mortgngc and the court, in deciding, will look at all the cinum- 
sUnres of the c ase, and will treat it is a mortgage when it w is 
the real intention of the parties that iL should operate as a 
security only Ihus, if the price was grossly inadequate, if 
the purchaser was not let into immediate possession, if he 
u counted for the rents to the grantor, retaining an amount 
ecjuivalcnt to interest, if the expense of the deed was borne by 
the grantor, there would be reason to believe that the 
conveyance was only meant to be a mortgage And “ once a 
mortgage, alw'ays a mortgage ’ , no subbcquent agreements can 
ch inge its c hira( ter 

A mortgagee may, however on dcfiult of pavment hie a bill 
of foreclosure requiring the mortgagoi to pav the amount of 
the debt with interests or costs by an appointed day, or submit 
to be deprived of his equity of redemption Ihc effect of 
failure to pay by the time appointed would be to make the 
mortgagee absolute owner of the estate, but the court in any 
foreclosure suit may, at the reejuest of either side, order a sale 
instead of a foreclosure And a power of sile is now implied 
as one of the incidents of the mortgage, unless forbidden or 
varied by express destination The mortgagee is entitled to 
retain out of the proceeds of the sale the amount of his principal, 
interest and costs, the surplus belonging to the mortgagor \ 
mortgagor cannot require tlie creditor to receive payment 
before the time appointed in the deed, ind, on default of 
payment at the appointed time, he must give the creditor six 
months* notice of his mtention to pay off the mortgagf^ so that 
the creditor may have time “ to look out for a fresh" security 
for his money ” 

When the same land is successively mortgaged to different 
persons, their rights take pnonty according to their chrono 
logical order But the operation of equitable doctrines m 
the formation of the law of mortgage leads to an important 
modification of this rule Of the successive mortgagees, the 
first only takes the legal estate, and this, according to the maxim 
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of the court of chancery, will turn the scale when there is an 
equality of ec^uitable rights between two contracting parties 
Ihus, if the third mortgagee had no notice at the time of making 
his advance of the existence of the second mortgagee the 
equities of the two claimants are supposed to be equal, and if 
nothing else intervened priont> of time would decide the order 
of their rights But if the third mortgagee gets an assignment 
of the first mortgage, he can tack his third mortgage to the first, 
and so postpone the second mortgagee And if the first mort- 
gagee himself makes an additional advance after the date of 
the second mortgage, but without notice of it, his whole debt 
will take precedence of the second mortgige A similar result 
of equitable rules is seen in the consolidation of securities Two 
separate estates, mortgaged at different times and for different 
sums of money by the same mortgagor to the same mortgagee, 
are regarded as consolidated, so that the whole of the land 
becomes secunty for the whole of the money, and the owner 
cannot redeem either mortgage without redeeming the other 
If the mortgagor should have mortgaged another estate for 
more than its value, the holder ot the deficient security may 
buv in the first mortgage, consolidate it with his own, md 
exclude the second mortgagee 

An equitable mortgage is constituted simply by the deposit 
of title-deeds in security for money advanced I he enactment 
of the Statute of Prauds that no action shall be brought on 

any contiact or sale oi lends ^ &c , or any interests in oi 
concerning them unless the agreement be in writing and signed 
by the party to be charge d has been cited as mcompiitiblc 
with the recognition of equitable mortgages, but it is argued 
by Lord Abinger that the act was never meant to effect such 
a transaction The deeds which are the evidence of title could 
not be recovered in an action at law ind, if the> were claimed 
in equity, the court would require the claimant to do equity 
by repaying the money borrowed on the deposit Any sub- 
sequent legal mortgagee, basing notice of the deposit, will Ixj 
postponed to the equitable mortgagee, and when the legal 
mortgagee has not inquired as to the title deeds the court 
will impute to him such knowledge is he would have acquired 
if he had made inquiry A Welsh mortgage is one in which 
an estate is conveyed to a creditor, who takes the rents and 
profits in heu of interest and without account, the estate being 
redeemable at any time on payment of the principal Any 
form of prop)erty, with few exceptions, mav be mortgaged 

United States - in the United States there has been express 
legislation dealing with mortgiges of land in most of the states 
k or the most part legislation has follow ed the lines of the Lnglish 
law, hut there is a great variation in the extent to which the 
principles of equity have been substituted for the uiles of 
common law In some states, the mortgage deed is held to 
create a seizin of and an estate in the premises v\ith all its 
c immon hw incidents, to be enfon ed if need be by ejectment 
In others, the mortgagee’s rights are limited to such as the rules 
of equity prescribe, and may not be enforced bv a suit at law 
In yet others, the mortgagee’s mterest is not deemed an e^itate 
at all, but is here only to be enforced by the sale of the premises 
as a means of paying the debt 

See Fisher on MvrtgagC'^ ^ Coote on Mortgages ^ Ashburner on 
Mortgages y L \ Jones 1 leaitse on tht I aiv of Corporate Bonds and 
Mortgage^ (Indianapolis 1907) 

MORTIER, EDOUARD ADOLPHE CASIMIR JOSEPH, Duke 
OF Treviso (t768''i8^5) marshal of France, was born at Cateau 
Cambr^sis on the 13th of February 1768, and entered the army 
as a sub-heutenant in i7()t He served m the campaigns of 
1792 and 179^ on the north-eastern frontier and m the Nether- 
lands, %nd subsequently on the Meuse and the Rhme In 
the war against the second coalition in 1799 promoted 

IMfe^ively general of brigade and general of division His 
Kuct of the French occupation of Hanover led Napoleon 
f include Mortier m the first list of marshals created m 1804 
ife commanded a c orps of the grande armSe m the Ulm campaign, 
m which he distinguished himself particularly bv his brilliant 
action of Durrenstein, m 1806 he was again m Hanover and 


north-western Germany, and in 1807 he served with the grande 
armee m the hriedland campaign In 1808 he was created 
duke of Treviso, and shortly afterwards he commanded an army 
corps in Napoleon’s campaign for the recapture of Madrid He 
remained in Spam for two camoaigns, winning the victoiy of 
Ocana in November 1809 In 1812 and 1813 he commanded 
the Young Guard, and m the defensive ” campaign of 1814 
he rendered brilliant services in command of rearguards and 
covering detachments In 1815, after the flight of Ixiuis XVIII , 
he rejoined Napoleon and was given a high command, but at 
the opening of the Waterloo campaign he fell ill After the 
second restoration he was for a lime in disgrace, but in 1819 
he was readmitted to the Chamber of Peers and in 1825 received 
the Order of the Saint Esprit In 1830-1831 he was ambassador 
I of France at St Petersburg, and in 1834-1835 minister of war 
and president of the council of mmisters In 1835, while 
aciompanying Louis Philippe to a review, tne marshal with 
eleven other persons was killed by the bomb aimed at the king 
by hiesihi (July 28, 1835) 

MORTIFICATION, a term used in pathology and surgery, 
signifying a local death (T \t mors) in the animal body A 
portion of the body may die in consequence of the disturbance 
of its nutption by inflammation, or of a cutting off of the blood- 
supply, ns bv pressure upon, or injury to, the blood-vessels 
A comparatively slight injury^ affecting a portion of the bodv 
imperfectly supplied with blood may give rise to an inflam- 
matory condition which in a healthy part might pass unnoticed 
but which, in consequence of imperfect nutrition, may end in 
mortificition If the flow of arterial blood only is irrested, the 
part depending upon it for nutrition becomes numb, cold and 
shrivelled, anci ihe form of mortification known as dry gangrene 
occurs Ihis )S apt to be met with in oldish persons with 
diseased vessels and feeble heart-action, espec lally if the blood 
IS rendeied less nutritious by the presence of diabetes or of 
kidney disease The rule of ticatment in all cases of thieatened 
mortific ation is to keep the part warm by flannel or c otton-wc^ol, 
but to avoid ill methods which unduly hurry the returning 
circulation Such increase would give rise to excessive reaction 
which m tissues already weakened, might actually produce 
mortification When the pait is dead it should be wrapped 
up in dry antiseptic dressings to pi event putrefaction The 
surgeon should then wait until the “ line of demarcation,” a 
linear ulceration, between the living and the dead part is evident 
and then, if the ease permits, should amputate at a higher level 
In spreading gangrene y in which acute sepsis is present, and 
in winch no line of demai cation forms, the best chance for the 
patient is promptlv to amputate high up in sound tissues In 
these cases the blood is generally poisoned, and if the patient 
recovers, from the primary shock of the operation the disease 
may reappear in the stump, and lead to a fatal result 

Frost-bite — VndQT the influence of cold, the I ilood- vessels 
contract, and less blood is conveyed to the tissues hrost-bite 
IS particularlv apt to attack the feet, the hands, anci the tips 
of the ears The condition is unassociatcd with pain, for the 
reason that the nerves are benumbed As no blood is passing 
into the skin the parts look like tallow, and thus <ittiact the 
attention of the companions of the frost-bitten man, who perhaps 
has no thought of there being anything amiss But because 
the tissues are frost-bitten it does not follow that they will 
not recover The great danger is that, as the blood in the 
vessels becomes thawed, there wull be so much reactionary 
flow through the tissues that acute inflammation will follow 
And this inflammation of the damaged tissues is very likely 
to cause mortification The re-estabhshment of the circulation, 
therefore, should be undertaken with the greatest possible care 
The frost-bitten individual must not be brought near a fire nor 
even into a warm room Nothing warm should come m contact 
with the affected parts The best thing to do is to rub them 
with snow or with cold water The thawing is associated with 
much pain and in the case of the hand or foot this may be 
diminished by raising the part, so as to help the return of the 
venous blood to the heart If mortification follows, the parts 
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become black, and c are should be taken to prevent their becoming 
invaded by the germs of putrefaction (E o *) 

MORTILLET, LOUIS LAURENT GABRIEL DE (1821 189S), 
French anthropologist, was born at Meylau, Is^re, on the 29th 
of August 1821 He was educated at the Jesuit college of 
Chamb^ry and at the Pans Conservatoire Becoming in 1847 
proprietor ot La Revue xndependanie, he was implicated in the 
Revolution of 1848 and sentenced to two years’ imprisonment 
He fled the country and diirmg the next fifteen years lived 
abroad, chiefly in Italy In 1858 he turned his attention to 
ethnological research, making a spec lal study of the Swiss lake- 
dwellings He returned to Pans in 1864, and soon afterwards 
was appointed curator of the museum at St Germain He 
became mayor of the town, and m 1885 he was elected deputy 
for Seinc-et-Oise He had meantime founded a review, Maie- 
rtaux pour Vhtstotre positive et philosophtque de I'homme, and 
in conjunction with Broia assisted to found the hrench School 
ot Anthropology He died at St Germam-en-Laye on the 
2«5th of September 1898 Of his published works the best 
known arc Le Prehistorique (1882), Onlines de la ehasse, de 
lapLhe el de V agriculture (1890), Les Negres et la civihsatton 
egypttenne (i88t-) 

MORTIMER (hamtly) The Mortimers of Wigmoie, ea Is 
of March and Ulster, weic of a stock akin to the dukts of Nor- 
mandy and to many great houses ot the duchy Their an( estor 
Hugh, bishop of Coutantes m 990, had at least three sons by 
a niece of Ilcrfast the Dane, forefather of the Norm in earls 
of Hercf )rd, and brother-m-law of Duke Richard I flic eldest 
of these sons was Ralph, father of William of Warenne, cirl 
of Surrev The second was Roger of Mortemer-cn-Brai, in 
the Pays de Caux, who, like his elder brother, is called film^ 
episropi If we assume that Roger was born before his father’s 
consecration, he must have lived to a great age In the battle 
fought within his own village of Mortemer, Roger wa^ a leader 
of the forc( which defc ited the French, but, releasing an enemv 
of his duke, he was punished by the loss of his castle, which w^as 
given to his nephew, William of \\arcnne The chronicle of 
Oidericus Vitahs makes the Conqueic^r relate m a long death-bod 
speech how he had thrust Roger out of Normandv, and, though 
reconciled to him, had not restored the castle “in which 
he saved my enemv It is somewhat remarkable that the 
Mortemers, thus eaily def)rivcd of the castle at the source of the 
Faulnt, yet handed down a surname derived from it Hen^ 
also it may be noted that although Mortimer and Warenne 
branch off from their common stock before the beginnings of 
armorial bearings, the two houses assumed arms, which speak 
plainlc enough of their common origin I he Mortimers’ chief 
seat m Normandy became St Vu tor-en-Caux, where m 1074, 
by the last recorded act of Rc^ger and his wife Hawise, the 
priory became an abbey Roger’s age would have forbidden 
him to be with the duke at Hastings, but, according to Wace, 
his son Hugh was m the fight, and Ralph the third son was 
probably among the knights 

By the deaths of his elder brothers, Ralph de Moitemer 
became heir to his father’s lands He followed his kinsman, 
William Fitz-Osbern, the earl of Hereford, to the marches of 
Wales, and the Domesday book for Hereford and Shropshire 
marks the growth of the Mcjrtimer power in those countries 
He remained loyal during the rising of the 2nd earl of Hereford, 
and was enriched by grants of many of the earl’s forfeited estates, 
among them the castle town of Wigmore, which became the 
chief seat of Mortimer and Cleobury, thereafter called Cleobury 
Mortimer His Domesday lands he m eleven counties, but the 
most important are found in North Hereford and South Shrop- 
shire Although keeping apart from the treason of Earl Roger, 
Ralph rose in 1188 with the other barons of the March, but was 
reconciled to William II , whom he afterwards supported in 
Normandy He was living in 1104 a partisan of Henry I , and 
must have died soon afterwards Hugh de Mortimer, who is 
found as his successor, a great Herefordshire baron in 1140, 
may have been either the son of Ralph’s old age, or a grandson, 
the son of another Ralph During the reign of Stephen, Hugh 


occupied himself with local feuds, but seized the royal castle 
of Bridgnorth So great was his power in the marches, that 
he alone, deserted bv the earl of Hereford, armed and held his 
three castles against Henry II Although forced at last to 
submit, he was allowed to keep Wigmore and the rums of 
Cleobury This proud baron died at Cleobury {c 1181) in 
the habit of a canon of the abl>e> which he had founded at 
Wigmore 

Ralph de Mortimer, the 5th baron of Wigmore (d 1246), 
married Gwladys the Swart, daughter of Llewelyn the Great,, 
prince of Wales, and bv her was father of Roger, whose bride, 
Maude dc Breuse, daughter and co-heir of that William de 
Brcusc whom Llewelyn had hanged, brought in a third of the 
honour of Breuse of Brecknock, and a share of the honour of the 
earls marshal So came the loi dship of Radnor with other lands, 
and, as Eyton justlv remarks, the history of the Mortimers 
ceases to be a provincial recorcl The last-named Roger stood 
steadfast for the Crown during Htnry III ’s struggle with his 
barons He found the fleet horse that larricd Edward from 
his captivity He led the 1 car-guard at Evesham, where his 
marchers hacked the head from carl Simon, and sent it to their 
lady at Wigmore “After that victory, says Eyton, “no 
privilege, reward or honour was too great for Mortimer to ask ” 
Dying in 1282, he was suc( ceded by Edmund, the eldest surviving 
son (d 1 S04), Roger, a third son, founding the line of Mortimer 
of Chirk 

By Mdigaret dt Iiennes, a kinswoman of Queen Eleanor of 
Castile, Edmund Mortimer had, with other issue, a son and 
heir, Roger (b 1287), whose great inheritance was increased 
on his marriage with Joan, daughter and heir of Peter de 
Geneville, her grandmother being a co-heir of Lacy The whole 
of the Geneville lands, with the half of the Lacy lief in England 
and Ireland, c ame through her to the Mortimers, who now added 
the e«istle town of Ludlow and half Meath to their estates As 
the king’s lieutenant m Ireland during Edw ard Bruce ’s invasion 
of 1316, Roger Mortimer defeated the Laiys, his wife’s jealous 
kmsfolk, and made her inheritance secure With the aid of 
his uncle Roger Mortimer of Chirk, he assured the Mortimer 
power on the Welsh mauhes During the war with the 
Despeiisors, the force of th( Mortimers was cast against the king 
iiid his favourites, but after Bridgnorth Castle had been taken 
and fired, uncle and nephew submitted and suffered a harsh 
captivity for two years in the lower of I ondon I he uncle 
died in his piison, whence the nephew made a famous escape 
te) France At the eeiurt of Chailes IV the exile met Isabel, 
the {jueen of England, and early in 1326 the scandal of her 
close friendship with the loicl of \\ igmore had reached I ngland 
When the queen and her mercenaries from Germany and Ilainaut 
landed at an Fnglish port in September, Mortimer was w ith her, 
and he followed the flight of the king to Wales He was among 
the judges of the elder Despenser at Bnstol, and of the younger, 
his ( hicf enemy, at Hereford After the parliament had deposeci 
Edward II and made the young Edwaid king in his stead, 
Roger, as the queens paramour, ruled England Enriched by 
the lands of the Despensers, and by those of the earl of Arundel, 
beheaded at his command, Mortimer, who was created carl of 
March in i ^28, never ceased to add greedily to his possessions 
and offices When he held a Round Table, he summoned to it, 
with the voung king and the queen-mother, almost all the 
nobles of the kingdom, and was, sa> s Robert of Avesbury, “ as 
It were, king over them all ’ But his fate followed suddenly 
upon these doings Lam aster turned in vain upon the 
aggrandized march-lord, but the young king, impatient of his 
own puppet-like place in Mortimer’s polity, werked secretly and 
surely for his fall Montague’s men-at-arms entered Notting- 
ham Castle by night, and joming the king, seized the favourite 
in hib chamber next the queen Mortimer, with the courage 
of his race, turned to bay and struck dead a knight who was the 
king’s steward But he was hurried to London and condemned 
by the peers, his death followed suddenly Like any foot-pad, 
he was drawn at the horse-tail to the elms of Tyburn, where 
his body hung two days upon the common gallows 
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The earl’s son and heir, Edmund Mortimer, had been married 
to Elirabeth of Badlesmere, heir of her brother Giles He died 
the year after his father’s fall, and his voung son Roger, as he 
grew up, was restored to a great part of their forfeited inheritance 
This Roger fought at Cr6cy in “ the king’s battle ” A founder 
of the Order of the Garter, he was summoned as a baron and 
obtained a reversal of his grandfather’s attainder In 1355 he was 
summoned as earl of March On the death of his grandmother, 
I udlow Castle became the c hief seat of his house But following 
his king in the invasion of Burgundy, he died suddenly at 
Rouvray m 1 360 His wife, a grand-daughur of that William 
Montague, earl of Salisbury, who had captured his grandfather 
at Nottingham, survived him two-and- twenty years 

His only son, Edmund, a boy nine years old, succeeded him 
as 3rd earl of March (1351-1381) \ bride was found for him 

in the royal house His marriage with Philippa, daughter of 
1 lonel of Antwerp, duke of riaren( e, by Elizabeth de Burgh, 
the heir of Ulster, added the earldom of Ulster to his style, and 
brought his issue into the direct suaession of the ( rown I ike 
so many of his race, he died young, of a chill caught m fording 
a Munster river on a winters dav, and his countess was dead 
before him Elizabeth, their eldest child, became the wife 
of the famous Hirry Percy, called Hotspur Their second was 
Roger, who succeeded toliis father’s two earldoms as a hoy of 
seven, and was at once appointed lieutenant of Ireland His 
marriage was given to the trrl of Kent, who marned him to his 
daughter, Eleanor Holand, the niece of King Richard In the 
parliament of 1385 the king named him as heir-pri^sumptive 
to the throne The panegyrists of his f inuly are loud in their 
praise of his knightly doings and his great beautv, but they 
speak also of his lion like ferocitv, of his lasciviousness and of 
his neglect of divine things When m Ireland he defied the 
statute of Kilkenny and ordered his garments and horse -harness 
after the fashion of an Irish chieftain He wore the Irish mantle 
on the dav in i3<)8 when, in one of his petty wars with the 
Leinster men, he was struck down at Kells as he charged far 
before his horsemen The body, mangled by Irish skenes and 
axes, was brought home to be laid b) his fathers in their 
abbey of Wigmore 

Once more a child succeeded to the earldoms Edmund 
4th earl of March, was six years old at his father’s death, and 
was, for the king’s party, the heir-presumptive to the kingdom 
But m I'^Qc^ the boy s fate was changed by the coming to power 
of the Lancastrian party, and Henry IV ’s first parliament 
recognized Henry’s son as heir-apparent Although Tclmund 
and his brother Roger were brought up honourably with the 
new king’s younger children they were in strict custody until 
the king’s death, broken only by the attempt of their uncle, 
Sir Edmund Mortimer, and his father-m-law, Owen Glyndwvr, 
to carry them off from Windsor to Wales, where the young earl 
would have been proc laimed king Henry V , however, released 
the carl and restored his lands, and absolved March from anv 
share in the plot of the earl of Cambridge, who had married 
Anne, sister of the earl March served the king in his French 
wars, although a dysentery caught in the camp at Harfleur 
seems to have kept him from his sh ire in the glory of Agmeourt 
On the accession of Henry VI the earl was appointed to the 
lieutenancy of Ireland which had been held b> his father and 
grandfather, and in Ireland, on the 19th of January 1425, he 
died suddenly of the plague His wife, Anne, daughter of 
Edmund, earl of Stafford, had borne him no child, and thus, 
his brother being dead before him, the illustnous house of the 
Mortimers, earls of March and Ulster became extinct Their 
lands and earldoms passed to Richard, duke of York, son of 

a Cambridge, by the last earTs sister, and the great 
ortimer disappeared from the English baronage 

lEs — Victoria History of the Counties of England — Intro- 
Domesday book for Hereford and Shropshire, EytonN 
of Shropshvre, Dictionary of Naitonai Biof^raphy , 
^onashcon, StapletoiTs Roi^li Scaccarii Normanniae^ 
'>fnplete Peerage , Rymer's Foedera , Journal of the British 
al Association vol xxiv Inquests post mortem, close, 
patent and charter rolls &c (O B\ ) 


MORTISE, or Mortice (adapted from the Fr morUttse, 
cf Ital mortise and Spanish moriaja, the ongm is unknown, 
Celtic equivalents, such as Gaelic nmttets, are of French omgin), 
a term for a socket or cavity cut in a piece of wood, or other 
material, mto which a corresponding projecting end, a “ tenon,” 
fits, the two when fitted together forming a “ mortise-joint,” 
for fastening two beams or other pieces of timber together 
MORTLAKE, a village in the Kmgston parliamentary division 
of Surrey, England, on the Thames, 6^ m W of London Pop 
of parish, which includes East Sheen (1901), 7774 It has been 
associated with the Oxford and Cambridge boat-race since 1845, 
the race finishing here The village appears m Domesday, and 
the manor belonged to the Archbishops of Canterbury until the 
time of Henry VII 1 , when it passed by exchange to the Crown 
hrom the early part of the 17th century until after the civul 
wars Mortlake was celebrated for a manufacture of tapestry 
MORTMAIN (O Fr mortemamy ined I.at mortua maims, 
dead hand), the state or condition of lands or tenements when 
held by a corporation in perpetual or inalienable tenure Aliena- 
tion in mortmain having the effect of dcprivmg the brd of the 
incidents of seignory, which arose through the death or felony 
of the tenant or failure of his heirs, many English statutes 
were passed directed against sue h alienation 1 he earliest is that 
of Henry 111 36 (Magna Carta), others being 7 Edward I 13 
(De Vins Religiosis), 13 Edw^arcl I 32, 15 Richard II s , and 23 
Henry VIII 10 The present law is regulated by the Mortmain 
and ( hari table Uses Act 1888, as amended by the act of 1891 
MORTON, JAMES DOUGLAS, 4TH Earl of (r iS2i^’i58i), 
Scottish statesman, was the second son of Sir George Douglas 
of Pittendnech Before 1543 he marned Elizabeth (d iS74), 
daughter of James Douglas, 3rd earl of Morton, a gianclson 
of James Douglas (d c 1500), who was created earl of Morton 
in 1458 I he 3rd carls wife was ( atherme, an illegitimate 
daughter of James IV In 1553 James Douglas buce ceded to 
the title and estates of his lather-iri-law, and in 11563 he became 
lord high c hanc elior of Scotland Thougli his sympathies were 
1 with the reformers, he took no part in the combination of 
Protestant barons in 1565, but he headed the armed force 
which took possession of Holyrood palace in March 1566 to 
effect the assassination of Rizzio and it was to his house that 
the leading conspirators adjourned while a messenger was nnt 
to obtain Mary’s signature to the “ bond of secuiity ” I he 
queen, before complying with the reejuest, escaped to Dunbar, 
and Morton and the other leaders fled to England Having 
been pardoned, Morton returned to Scotland early in 1^67, ancl 
with 600 men appeared before Borlhwick Castle, where the 
queen after her marriage with Bothwell had taken refuge He 
was present at the remarkable conference at C^arberry Hill, and 
he also took an a(ti\e part in obtaining the consent of the 
queen at Lochlcven to an abdication He led the army which 
defeated the queen’s forces at Langside in 1568, and he was the 
most valued counsellor of the carl of Murray during the latter’s 
brief term of office as legent On the death of the earl of Mar 
(Oct 28, 1572), Morton, who had been the most powerful noble 
during this regency, and also dunng that of the earl of Lennox, 
at last reacheci the objec t of his ambition by being elected regent 
In many respects Morton was an energetic and capable ruler 
He effected at Perth, m February 1573, with the aid of Elizabeth’s 
envoy, a pacification with Huntly, the Hamiltons, and the 
Catholic nobles who supported Mary Only the castle of 
Edinburgh held out, and this, aided by English artillery, he 
succeeded in taking after a brave resistance by Kirkcaldy of 
Grange and Maitland of Lethington 

I he ensuing execution of these men, the bravest and the 
ablest Scotsmen of that age, put an end to the last chance of 
Mary’s restoration by native support But while all seemed to 
favour Morton, there were under-ourrents which combmed to 
procure his fall The Presbyterian clergy were abenated by 
his leaning to Episcopacy, and all parties in the divided Church 
by his seizure of its estates Andrew Melville, who had succeeded 
to the leadership of Knox, was more decidecJ than Knox against 
any departure from the I^sbytenan model, and refused to be 
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won by a place in his household The powerful earl of Argyll and 
Atholl, a Stuart and Roman Catholic, united with Alexander 
Erskme, governor of Stirling, who now had the custody of the 
young kmg,and others m a league which received so much support 
that Morton benj. before the storm and offered to resign He 
surrendered the castle of Edinburgh the palace of Holyrood, and 
the royal treasures, retiring to Lo( hleven, where he busied him- 
self in laying out gardens But his ambition could not deny itself 
another stroke for power Aided by the young earl of Mar, he 
got possession of Stirling Castle and the person of the king 
Civil war was avoided only by the influence of Sir Robert 
Bowes, the English ambassador A nominal reconciliation was 
effected, and a parliament at Stirling introdiu ed a new govern- 
ment Morton, who secured an indemnity, was president of 
the council, but Atholl remained a privy councillor in an enlarged 
council with the representatives of both parties Shortly after- 
wards Atholl died of poison, it was said, and suspicion pointed 
to Morton His return to power was brief, and the only im- 
portant event was the prosecution of the two Hamiltons, who 
still supported Mary and saved their lives by flight to England 
I he final fall of Morton came from an opposite quarter In 
September 1579 Esm6 Stuart, the king’s cousin, came to 
Scotland from France, gamed the fa\c)ur of James by his courtly 
manners, and received the lands and earldom of Lennox, the 
custody eff Dumbarton Castle, and the office of chamberlain 
One of his dependants, ( aptain James Stuart, son of Lord 
Ochiltree and ^brother-in-law of Knox had the daring to accuse 
Morton at a meeting of the council m Holyrood of romplintv in 
the murder of Darnk v, and he was at once c ommitted to c ustody 
Some months later Morton was condemned In an assize for 
having taken part in that c nmc and the verdic t was justified 
by his confession that Bothy ell had revealed to him the design, 
although he denied participation m its execution He wa. 
executed by the maiden — a gudlcmne he had himself brought 
from England — cm the 2n(l of June 1581 

ihe ittiuUed ceilduiu of Moiton p^isbed by cliaiter at his death 
to i grandson of the 3rd call John, 71b Lord M ixwell (1553-1593) 
who hxd previously claimed the title In 1 s8b however the attain 
der was rescinded m favour of Archibald Douglas 8th earl of Angus 
(g v) a nephew ot the 4th carl Various earls ot Morton have now 
to be distinguished 

Sir William Duinlas fd 1606) who ranks as (dh 01 7th carl ot 
Morton was the ph eairs near kinsman be mg the son of Sir Kobci t 
Douglas of Lochlcven (d 1 547) and w is closelv associated with him 
in his career the two men being occasion illy contused in the histones 
He was the custodian at Lochleven Castle of Queen Mary By the 
4th earl s will he succeeded m 1588 to the earldom of Morton on 
the death of Archibild, Hth earl of Angus, but Lord M ixwcll s 
title of Morton, which had been revoked m 1585 wras revived in 
1587 and 1593 so that both men were m possession and a conflict 
irose Sir William Douglas was suceceded by his grandson William 
(1582-1649) known as 7th or Sth carl of Moiton lord high treasurer 
of Scotl ind a zealous Koyab t, who on the outbreak of the Gre it 
Rebellion provided £100 000 foi the cause by selling his Dalkeith 
estates to the Buccleuch fainilv , and though John 81h Lord Maxwell 
[c 1586-1O13) also claimed the earldom he was attainted m 1O09 
ind his rights then filled, his titles and estates being restored m 
1618 to his brother Kobci t, with the title ot eirl of Nithsdale (iC)2o) 
m lieu of Morton Among later earls of Morton mention may bo 
made of fames (1702-1768) lath earl (or, as sometimes numbered 
16th) who became president 01 the Royal Society (1764), and was a 
distinguished pation of s( icnce and particulaily of astronomy In 
1746 he visited France, and was imprisoned in the Bastille, probably 
is a Jacobite The present earl of Morton is his descendant 

MORTON, JOHN (r 1420-1500), anhbishop of Canterbury, 
cardinal and statesman^ belonged to a family which had 
migrated from Nottinghamshire into Dorset, and was born 
either at Bere Regis or Milborne St Andrew Educated at the 
neighbounng Benedictine abbey of Ceme and at Balliol College, 
Oxford, he graduated m law, and followed that profession in 
the ecclesiastical courts in London, where he attracted the 
notice of ArtJibishop Bourchier He is said {Dut Nat Btog ) 
lo have been “at once admitted to the privy council 
but probably this is a mistake for the ordinary council, of which 
Morton might well have been made a member when he was 
appointed master m chancery and chancellor of the duchy of 
Cornwall He received a good deal of ecclesiastical preferment 


from the Lancastnan party, was present, if he did not fight on 
the losing side, at the battle of Towton in 1461, and was sub- 
sequently attainted by the victonous Yorkists He lived with 
the exiled court of Margaret of Anjou at Bar until 1470, and took 
an active part in the diplomacy which led to the coalition of 
Warwic k and Clarence with the Lancastrians and Louis XT , and 
indirectly to Edward IV ^s expulsion from the throne Morton 
landed with Warwick at Dartmouth on the 13th of September 
1470, but the battle of Tewkesbury finally shattered the 
Lancastrian hopes, and Morton made his peace with Edward IV , 
probably through the mediation of Archbishop Bourchicr 
In Man h 1473 Morton was made master of the rolls, and 
Edward found employment for his diplomatic talents, he was 
sent c'n a mission to Hungary in 1474, and w is one of the nego- 
tiators of the Treaty of Pecquigny in 1475 i479, 

receiving a number of minor ecclesiastical promotions, he was 
elected bishop of Ely He was one of the excc utors of 
Edward IV ’s will in 1483, and the story of the future Richard 
III , while preparing Morton’s arrest, joking with him about the 
Btrawbernes the bishop grew in his garden at Holborn is well 
known and apparently authentic Oxford University in \ain 
petitioned for Morton’s release, and after some weeks in the 
lower he was entrusted to the duke of Buckingham’s charge 
at Brec knock Here Morton enc ouraged Buckingham’s designs 
against Richard, and put him into communication with the 
c|ueen dowager, Elizabeth Woodville, and with Henry Tudor, 
carl of Richmond He escaped from Brecknock Castle to 
Flanders, avoided Biu kingham’s fate, and devoted his energies 
during the next two years to creating a party in England and 
ibroad in the interests of the carl of Richmond 
When Richmond secured the crown as Henry VIT Morton 
became his principal adviser lie succeeded Bourchier as 
archbishop of Canterbury in i486 and \lcock as lord chancellor 
in 1487, and he w^as responsible for much of the diplomatic, 
if not also of the financial, work of the reign, though the ingenious 
method of extortion popularly known as “Morton’s fork” 
seems really to hue been the invention of Ruhard Fox (gv), 
who succeeded to a large part of Morion’s influence Morton 
no doubt impressed 1 ancastnan traditions upon Henry VII, 
but he cannot be c redited with any great originality as a states 
min, and Henrv’s policy was as much Yorkist as Lancastrian 
The fact thit parliament continued to meet fairly often so long 
as Morton lived, and was only summoned once by Henry VII 
after the archbishop s death, may have some significance but 
more probably it was simply clue to the circumstance that 
Morton’s death synchronized with Hemp’s achievement of a 
security m which he thought he could almost dispense with 
parliamentary support and supplies As an ecclesiastic Morton 
followed orthodox I ancastnan lines m 1489 he obt lined a 
papil bull enabling him to visit and reform the monasteries, 
and he proceeded With some vigour against the abuses m the 
abbey of St Albans In 1493 he was created a cardinal, and 
in T495 was elected chanc cllor of the university of Oxford He 
cneouiaged learning to the extent of admitting Sir Thomas 
More into his household, and writing a T atm history of 
Richard TIT, whieh M(;re translated into English He con- 
structed “ Morton’s Dyke ” across the fens from Wisbech to 
Peterborough, repaired the episc opal palace at Hatflc Id and the 
school of canon law and St Mary’s Church at Oxford He 
dud at Knolc on the 12th of October 1500, and was buned in 
the crvpt of Canterbury Cathedral 
Besicleh the aiithoiilies cited in the Diet Nat Bioq , see the 
recently published calendar of Patent Rolls 1461-1485 passim y 
W Busch England under the 1 udors (1802), j (rairdner Henry 
VII (1889) and Lollardy and the Reformation (1908) and Political 
History of England vols iv ind v (Longmans) (AFP) 

MORTON, JOHN MADDISON (1811-1891), English play- 
wright, was bom at Pangboume on the 3rd of January i8iiw 
He was the author of Box and Cox (1B47) ^ number of other 

farces In later life, however, he failed to maintain his success, 
and eventually became a Charterhouse pensioner, dymg on the 
19th of December 1891 

His father, Thomas Morton (i764?-i838), also a well-known 
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dramatist, was the author of Columbus, or a World Discovered 
(1792), Speed the Plough (1798), The School of Reform, or How 
to Rule a Husband (1805), ^ Roland for an Olivet , and 
other pieces 

MORTON, LEVI PARSONS ( 1824- ), American banker and 

politician, was born at Shoreham, Vermont, on the 16th of 
May 1824 ^ He was in busmess at Hanover, New Hampshire, 
in 1843-1849 and in Boston in 1849-1854 He then became a 
partner in a New York dry-goods house He established in 
1863 the banking house of L P Morton & Company (dissolved 
1899V with a London branch which had Sir John Rose (1820- 
i888) as its principal meinbci Ihe American fiim assisted 
in funding the national debt at the time of the resumption of 
specie payments, and the London house were fiscal agents of 
the United States government in 1873 1884, and as such 
received the $15,500,000 awarded by the Geneva Arbitration 
Court in settlement of the “Alabami Claims ’ against Great 
Britun In 1899 Morton became president of the Morton 
Trust Company in New York City He was a Republnan 
representative in Congress in 1879-1881, United States minister 
to France in 1881-1885, vice-president of the United State > 
during the presidency of Benjamin Harrison in 1889-1895, and 
m 1895-1896 was governor of New York, signing as such the 
‘ Greater New York bill and the liquor tax measure known 
as the ‘‘ Raines law ” In 1896 he was a c andidate for the presi- 
dent’ al nomination in the Republican national convention 

MORTON, OLIVER PERRY (1823-1877), American political 
leader, “ war governor ’ of Indiana, was born in Salisbury, 
Wayne county, Indiana, on the 4th of August 1823 After 
studying for two years (1843-1845) at Miami Universit>, he 
practised law at Centerville, Indiana, and in 1852 was judge 
of the sixth judicial circuit of Indiana In Pebruar}^ 1856 
he was a member of the Pittsburg convention which led to 
the organization of the national Republican party, and in 
the same year he was a candidate for governor oi Indiana, 
he was defeated, but his campaign resulted in the effective 
organization of the new party in his state He was elected 
lieutenant-governor in i860, and when Henry S Lane (1811- 
1881), the governor, resigned, on the x6th of January 1861, 
Morton became governor In 1864 he was re-elected In 
meeting all the extraordinary demands resulting from the 
Civil War he displayed great energy and lesourcefulness, and 
was active in thwarting the schemes of the secessionists m the 
neighbouring state of Kentucky, and of the Knights of the 
Golden Circle, the Order of American Knights, and the Sons 
of Lilierty (secret societies of Southern sympathizers and other 
opponents of the war) in Indiana In 1863 a hostile legislature 
sought to deprive him of all control over the militia, and failing 
in this, adjourned without making the appropriations necessary 
for carrying on the state government In this predicament 
Moi ton appointed a bureau of finance, and appealed for financial 
aid to private individuals, bankers, the counties, and even the 
Fedcrd government The response was so prompt that he 
was able to conduct affairs practically single-handed until 1865, 
when a legislature more favourable to his policies assembled 
In 1865, when Morton had a paralytic stroke and went to Europe 
for treatment, the president entrusted him with a confidential 
mis’^ion to Napoleon III concerning the withdrawal of the 
French troops from Mexico Morton resigned as governor in 
January 1867 to accept a seat in the United States Senate, m 
whit h he served during the rest of his life He was recognized 
as one of the leaders of the Radical wing of his party, voting in 
favour of Johnson’s impeachment, and being especially active 
m behalf of negro suffrage In 1870 Grant offered to appoint 
him minister to Great Bntain, but he declined the honour on 
perceiving that a Democrat would succeed him m the Senate 

^ Hip earliest ancestor in Amenca was George Mourt or Morton 
(d 1624), a merchant ot York, England, who seems to have been in 
London in 1021-1022 as financial agent for the Phnnouth colonists 
He published Mourt's Relation, or Journal of the Beginning and 
Pyoceedtngs of the English Plantation at Phmoth (1622), apparently 
written by William Bradford and Edward Winslow, ana went to 
Plymouth, Mass , in the " Anne in 1623 


He was a candidate for the Republican nomination for the 
presidency m 1876, and at the national convention of his partv 
received 124 votes on the first ballot, the nonunation, however, 
finally went to Rutherford B Hayes He died at Indianapolis 
on the ist of November 1877 

See William I) Foulke, Life of Oliver P Morton (2 vols , Indiana 
polls 1899) 

MORTON^ THOMAS (1564-1659), English bishop, was born 
at York, and was educated at York and Halifax grammar 
schools and St John’s College, Cambridge, where he became 
fellow on taking his degree He was ordained in 1592, and 
held the office of university lecturer in logic till in 1598 he 
was presented to the living of Long Mars ton, Yorkshire He 
gained a considerable reputation as a Protestant controversialist, 
and published numerous works against Roman Catholicism, 
chief among them being the Apologia calholica (1605) anil 
A C atholiche Ap peale (iSog) He held successively the deaneries 
of Gloucester (1606), Winchester (1609), and a canonry at York 
(1610) In 1616 he became bishop of Chester, in 1618 bishop 
of Lichfield and Coventry, and m 1632 bishop of Durham On 
the abolition of the episc opate m 1646 he was assigned a pension, 
but it was never paid, and the remainder of his life was passea 
in retirement 

MORTON, THOMAS (r 1590-1646), usually called Ihomas 
Morton of Merrymount, English adventurer in America, was a 
lawyer of Clifford’s Inn, London^ and seems to have practised 
in the west of England He spent three months in America 
m 1622, returned in 1625, and settled at Mount Wollaston, in 
what is now Quincy, Massachusetts, and in 1626, when most 
of the settlers removed to Virginia, he assumed command of the 
settlement, and renamed it Merrymount ^ Morton, a Royalist 
rake, soon became a thorn in thefle^)!! of the sober colonists at 
lUy mouth On May- Day in 1627 his companions erected a 
May-pole, and, assisted by Indians, indulged in all the revelry 
and hccn( e then customary in England “ The setting up of this 
May-pole was a lamentable spectacle to the precise Separatists 
that lived at New Plimmouth,” says Morton “ They termed it 
an Idoll, yea, they called it the Calf of Iloreb, and stood at 
defiance with the place, threatening to make it a wocfull 
mount and not a merry mount ’ In disregard of a royal 
proclamation, Morton sold rum and fire-arms to the natives, 
not only injuring the trade of Plymouth, but also endangering 
the safe tv of the colonists Morton was therefore arrestecl 
and sent to England, and when John Endccott, with a patent 
from the council for New England, arrived soon aftcnvaid he 
visited Merrymount, which lay within his jurisdiction, rebuked 
the inhabitants, cut down the May -pole, and renamed the place 
Mount Dagon In 1629 Morton returned to America, but was 
arrested on trivial charges by the Massachvisetts authorities, 
and was confined in the stocks Later his house was burned 
and he was sent to England, where he spent a term in the Essex 
gaol After his release he wrote his Neio English Canaan (1637), 
m which he describes the Indians and the natural features of 
the country, and heaps ridicule upon the New England colonists 
In 1643 Morton returned to America He was imprisoned in 
Boston in the following year, and was tried before the general 
court for complaining against the colony before the Privy 
Council, he was recommitted to gaol pending the gatheiing 
of further evidence, and after a year’s confinement was fined 
£100 and released He retired to Agamcnticus (now York), 
Maine, and m 1646 died poverty-stricken 

See the New English Canaan edited by Charles Francis Adams 
(Publications of the Prince Society vol ix Boston 1885), C F 
Adams Three Episodes of Massachusetts History (Boston, 1896), 
and, for a more favourable view of Morion, A Tew Observations 
on the Prince Society's Edition of the New English Canaan revised 
and reprinted fiom the Churchman (New York 1883) Morton s 
adventures have furnished material for Nathaniel Hawthorne’s 
short story The Maypott of Merrymount, and for John Lothrop 
Motley s novels, Morton's Hope (1839) and Merry Mount (1849) 

MORTUARY (Med Lat mortuarium, from mortuus, dead), 
of or belongmg to the dead, or, in particular, to the burial 

* In his book Morton Indulges his fondness for punning and display 
of Latinity by calling the place Mare-Mount (Hill by the sea) 
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of the dead The chief modern use of the word is for 
i building in which dead bodies awaiting burial may be 
temporarily kept, for the purpose of inquiry, identification, 
post-mortem examination, &c But it has also been applied to 
many subjects connected with death and burial In monastic 
institutions it was the duty of the almoner to send round to 
other monastic houses notice of the death of a member, asking 
for prayers for the soul of the dead This notice was often 
beautifully illuminated On being returned with the endorse- 
ment of the monastery to which it had been sent, it would be 
copied into the roll Both the notice and the roll were known 
as a mortuanum y or mortuary (see Abbot h H Gasquet’s 
Monastic Life, 1904) In the English Church a “ mor- 
tuary ” was in certain places a customary oblation or offering 
piul out of the estate of a deceased person to the church 
to which he belonged An act of 1529 (21 Hen VIII c 6) 
limited the amount to be paid in mortuaries, the highest being 
of the value of los m estates above £40 Mortuaries, where 
customary, can only be enforced in the ecclesiastical courts 
The custom has entirely died out, though claims have been 
made from time to time 

MORVAN, an elevated region forming the northern continua- 
tion of the central plateau of France, and extending over a 
large part of the department of Ni^vre and over portions of 
those of Yonne, C6te-d()r and Saone-ct-Loirc Its area is a 
little over 1000 s(| m The average elevation is about 1600 ft , 
the culminiting point the Bois-du-Roi, attaining 2959 ft It 
IS traversed by the Yonne, ^vhich has its source on Mt Pr 4 nelay 
(27<S9 ft ), by the Cure and by several affluents of the Arroux 
Geologically it consists chiefly of gneiss and granite It contains 
much good pasturage and is abundantly wooded, the exploitation 
of Its forests affoiding employment to large numbers of the 
inhabitants 

MORVI, a native state of India, in Kathiawar within the 
Gujarat division of Bomba^ Area, S22 sq m , pop (1901), 
87 496, showing a decrease of 17 % in the decade, due to famine, 
(stimated revenue, £48,000 tribute, £4000 The chief, whose 
title IS Thakur sahib, is a Jadeja rajput, of the same clan as 
the rao of Cutch The chief products are cotton and gram 
Ihc town of Morvi is situated on the river Machhu, 22 m from 
the sea and 35 from Rajkot, pop (1901) 17,820 

MORVILE, HUGH DE, one of the four English knights who 
pei petrated the murder of Becket He appears in the service 
of Henry ]I from ii«58 His principal estate was at Burgh- 
on-Sands After the aichbishop’s murder Hugh and his asso- 
ciates at first took refuge in Knarcsborough Castle, afterwards 
the king sent them to obtain absolution from the pope I he 
stoiy runs that all four were enjoined to go on pilgrimage to 
the Holv Land, but it is not known whether Hugh ma(le his 
expiation in this way The date of his death is unknown, hut 
it was in or before 1202/3, when we find his English lamls in 
the hands of his two daughters as co-heiresses 

See Eyton’b Itinerary of Henry 11 , Ramsay, AngfV’n hmHand 

MORYSON, FYNES (1566-1630), English traveller and wnter, 
was the son of a Lincolnshire gentleman, Thomas Morvson, 
member of parliament for Grimsby After being educated at 
Cambridge, where he gained a fellowship at Peterhouse, hynes 
Moryson spent many years in travel on the continent of Europe, 
in Palestine, and in Asia Minor In 1600 he became secretary 
to Sir Charles Blount, lord-deputy of Ireland, in which country 
his brother. Sir Richard Moryson, held an important government 
appointment In 1617 Moryson published an account of his 
travels and of his experiences in Ireland, where he witnessed 
O’Neiirs rebellion, in a voluminous work entitled An Itinerary 
He died on the 12th of February 1630 The Itinerary was 
originally intended to consist of five parts, but only three were 
printed, a fourth being preserved in manuscript in the library 
of Corpus Chnsti College, Oxford (partially printed in 1903 in 
Charles Hughes’s Shakespeare's Europe) Another part of the 
Itinerary was republished m 1735 with the title History of Ireland 
jjpp-JOOJf with a short Narrative of the State of the Kingdom from 


n 6 gy and in 1890 Henry Morley included in the “ Carisbrooke 
Library ” a volume, Ireland under Elizabeth and James 1 , de- 
scribed by Spenser y Sir John Davies and Fynes Moryson Ihe 
Itinerary is a work of great value to the historian as a truthful 
picture of the social conditions prevailing m Europe at the 
beginning of the 17 th century 

MOSAIC (corresponding to Lat opus muswumy from Gr 
fjiovcr€Lovy an artificial grotto often decorated with mosaics, the 
word IS only found in the sense of mosaic in late Greek, which 
generally uses the fitting together of many, gener- 

ally small, pieces of marble, opaque glass, coloured clays, or 
other substances, so as to form a pattern 

Ancient Mosaic — The earliest existing specimens of mosaic 
belong to one of the less important branches of the art — namely, 
the ornamentation on a small scale of jewelry, ivory thrones, 
and other furniture, or more rarely of some elaborate archi- 
teitural ornament Most of this sort of mosaic resembles in 
execution what are called cloisonne enamels In the Louvre 
and in the British Museum are preserved some very beautiful 
ivory carvings in low relief, some from Nineveh and others from 
Egypt, m which figures of deities, ornaments formed of the lotus 
and papyrus plants and royal cartouches are enriched by small 
pieces of glass or lapis-lazuli and other gem-like stones, which 
are let into holes made m the ivory Each minute piece is 
separated from the next by a thin wall or cloison of ivory, about 
as thick as cardboard, which thus forms a white outline and 
sets off the brilliance of the coloured stones 

Excavations at Tcl-el-Yehudia in Lower Egypt have brought 
to light some mosaics on a larger scale, but treated in the same 
way These are caps of columns, wall tiles, and other objects, 
either of white limestone or earthenware, in which designs, 
chiefly some forms of the papyrus, are formed by bits of glass or 
enamelled earthenware, let into a sinking in the tile or column 
Ihis form of mosaic was employed by the Greeks the Ercch- 
thfum at Athens, built in the middle of the 5th century b c , 
had the bases of some of its white marble columns ornamented 
with a plait-like design, in which pieces of coloured glass were 
inserted to emphasize the mam lines of the pattern 

Another, quite different, sort of mosaic was known to the 
Egyptians of the Ptolemaic and Roman periods This is made 
entirely of glass and is extremely minute The finest known 
specimen is in the British Museum it ls a small tablet about 
4 in square, apparently the bezel of a ring, on which is repre- 
sented the sacred hawk- every feather on the bird’s wing 
being produced with a great number of colours and tints, each 
quite distinct, and so minute that a strong magnifying glass is 
required to distinguish its details 

The way in which this mosaic was produced is extremely 
ingenious Numbers of long sticks of various-coloured glass 
were arranged in such a way that their ends produced the 
figure of the hawk, other sticks of blue glass were placed all 
round so as to form the ground Ihe whole bundle of sticks 
of glass when looked at endwise now presented the figure of the 
hawk with a blue background, immensely larger than it after- 
w^ards became The bundle was then heated till the sticks 
melted together, and the whole thic k rod, softened by fire, 
was drawn out to a greatly diminished thickness A slice of 
the rod was then cut off and its fac es polished —the design, 
much reduced m size, of course being equally visible at both 
sides of the slice, and thus the microscopic minuteness of the 
mosaic was produced with astonishing delicacy and refinement , 
many slices, each showing the same mosaic, could be cut from 
the same rod 

Far more important was the use of mosaic on a large scale, 
either for pavements or for walls and vaulted ceilings We are 
told by Pliny {H N xxxvi 184) that the practice of decorating 
pavements “ after the fashion of painting ” was due to the 
Greeks, and there is no reason to doubt the truth of this state- 
ment, although no mosaic pavement discovered in Greece can 
be dated with certainty to a period preceding the Roman occupa- 
tion This is true even of the pavement in the temple of Zeus 
at Olympia (fig i , Olympa, Baudenkmaler, vol 11 pi cv ) 
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The simplest classifiration of mosaics is that of Gaiirkler 
(Darcmberg and Saglio^ Dictionnatre des anttqmtiSy so'' Musi- 
vum Opus who distinguishes the following — 

a Opus tessellatuni, consisting of cubes of marble or stone 
regularly disposed in simple patterns lliis was lirgely used 
for pavements, esp((ially in Roman times 
b Opus vermtculatuffty consisting of cubes (not always regu- 
larly shaped) <?en( rallv of coloured marble ^ or more precious 



i -Greek JPaveiuent from the Temple ot Zeus at Olympia 


materials, when tlitse were obtainable, disposed so as to obtain 
a pictorial cffei t Th( art of mosau is mainly concerned with 
this branch of work 

c Opus musivtan, properlv applied to the mosaic decoration 
of walls and vaulted ceilings {rameraf), in which cubes of glass 
or enamel were used The glass was rendered opacpie by the 
addition of oxide of tin, and coloured with other metallic oxides, 
when melted it was cast into flat slabs, generally about ^ in 
thick, and then broken into small c ulxs 

d Opus sec hie, a species of marciuetene in marble or other 
coloured rnateiials used to produce pictures and patterns 
Under the later empire a particular \anetv of this, called opus 
alexandriuum ^ mainly composed of porphyry, red and green,® 
was much in use 

Judging from the description given by Vitruvius (vii i), and 
an examination of numerous specimens of Roman tessellated 
mosaics, the process of manufacture was the following The 
earth was first c arelully rammed dowm to a firm and even surface , 
on this was laid a thick bed of stones, dry rubbish, ind lime 
called “nidus,” from 6 to g in deep, and abo\c this another 
layer, 4 to 6 in thick, called “ nuc leus, ’ of one part of lime 
to three of pounded brick, mixed with water, on this, while still 
soft, the pattern could be sketched out with a wooden or metal 
point, and the tesserae or smill bits of marble stuc k into it, with 
their smoothest side uppermost I rme, pemnded white marble, 
and water were then mixed to the consistency of c ream, forming 
a \eiv hard-setting ctment, c died ^narfuoratum This cement 
while fluid, was poured over the marble surfai e, and wtII brushed 
into all the interstices bttw^een the tesserae When the concrete 
and cement were both set, the surface of the pavement was 
rubbed down and polished 

The usual Roman pavement was made of pieces of marble, 
averaging from half to a quarter of an inch square, but ratJier 


^ prosperous piovinces of the empiic, such as Britain 

these materials could not be obtained and native sandstone 

* TW' iMOgTapher of Severus Alexinder (Htc/ Auc( , c 25 7) 
attributes the invention of opus alexaftdnnum to that emperor, 
but this IS clearly a false derivation This technique was doublJeBs 
invented it Alexandria 

* This latter is often, but wrongly, called serpentine 


irregular in shape A few other, but quite exceptional, kinds of 
mosaic pavements have been found, such as that at tht I sola 
harnese, g m from Rome, made of tile-like slabs of green 
glass, and a fine “ sec tile ” pavement on the Palatine Hill 
made of various-shaped pieces of glass, m black, white, and 
deep yellow In some cases — e g in the “ House of the haun ” 
at Pompeii — glass tesserae in small quantities have been 
mixed with the marble ones, for the sake of greater brilliance 
of colour 

Few countries are richer than England m remains of Roman 
mosaics, the great pavements of York, Woodchester, ( irencester, 
and many other places are as elaborate in design and as skilfully 
executed as any that now exist even in Rome itself In what- 
ever country these mosaics are found, their stvle and method 
of treatment are always much the same the materials only of 
which the tesserae are made vary according to the stone or 
marble supplied bv each country In England, for instance, 
limestone or chalk often takes the pi ice of the white marble 
so common in Italian and North African mosaics, while, instead 
of red marble, a fine sort of burnt clay or red sandstone is 
generally ised, other makeshifts had to be resorted to, and 
many of the Romano-Bntish mosaics are made entirely without 
marble It is perhaps partly owing to the great wealth of 
Northern Africa m marbles of many colours and of varying 
shades that the finest of all Roman mosaic s have been found 
in Algeria and Tunis, espcc lally those from Carthage, some of 
which have been brought to the British Museum (See Archaeo^ 
logta, xxwiii 202 ) 

I he range of colour in the marble tesserae is \ cry great, and 
IS made use of with wxinderful taste and skill there are three 
or four different shades of red, and an equal number of yellows 
and greens, the last colour in all its tints being almost peculiar 
to this part of Africa, pnd one of the most pleasant and har- 
monious m almost any combination Deep black, browns and 



Fig 2 — Part of a Persian's Head from the Battle of Issub, 
full size 

bluish-greys are also abundant The mosaics from Carthage 
arc no less excellent m design than in the richness and beauty of 
their materials Large spaces are filled by grand sweeping 
curves of acanthus and other leaves, drawn with wonderful 
boldness and freedom of hand, and varied with great wealth of 
invention Without the use of very small tesserae, much rich- 
ness of effect IS given by gradations of tints, suggesting light and 
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shade, without a painful attempt to represent actual relief 
The colours of the marbles used here and elsewhere by the 
Romans are so quiet and harmonious that it would have been 
almost impossible to produce with them a harsh or glaring 
design, and when used with the skill and strong artistu feeling 
of the mosaic workers at Carthage the result is a real masterpiece 
of decorative design 

The finest c>f the later examples in Koine is that which decorates 
the vault of the ambulatory of the circular church of b Costanza 
built by Constantino the Gical, outside the walls of Kome This 
\ ery interesting mosiic might from its style and materials h ive been 
executed in the ist century and is equal in beauty to any work of 
the kind m Italy U shows no trice whatever of the Byzantine 
influence which in the next ctntury introduced into Italy a novel 
style of mosaic in materials of the most glittering splendour Sui 
vivals of this clissical style of mosaic are found in North Aliica and 
the East At Kabr Hiram near Kenan discovered among 

the ruins of a sm ill three apsed Chiistian church of the 4th cc.nlur^ 
A D a fine mosaic pavement covering the nave and aisles thoroughly 
classical in style A ver\ similar mosaic of about the sime elite, 
was discovered at Nebi Yunas near bidon 

Medieval Mosaics —These maybe divided into four principal 
classes (i) those used to decorate walls and vaults, made of 
glass cubes, (2) those for pavements, made of marble, partly in 
laige shaped pieces, and partly in small tesserae, (3) glass in 
small pieces, either rectangular or trungular, usecl to enneh 
marble pulpits, columns, and other architectural features, (4) 
wood mosaics 

I In the Byzantine period the glass cube mosaic was c\clu- 
si\ ely employed in mural decoration At first natural colouring 
was used, and backgrounds, if not in local ( olour, were generally 
blue , but th( use of gold, both for backgrounds and for the high 
lights on drapery, &c , gradually prevailed Owing to the 
intense conscrv^atism of Byzantine art, no regular stages of 
progression can be traced m this class of mosaic Some of the 
5th-century mosai( s at Ravenna are, in every way, as fine as 
those of the 12th, and it was not till the end of the 13th century 
that any important ( hangc m styk took pla( c The mosaic s of 
the gth century are inferior in d**aw ing and general treatment to 
those both of the earlier and later time, while m Italy at least 
this art was almost entirely extinct during the loth and nth 
tentuiies Extreme splendour of colour and jewel-like brilliance 
combined with the most stately grandeur of torm are the mam 
charac teristics of this sort of decoration 

A majesty or colossal central figure of Christ with saints 
standing on each side is the most fre(|ucnt motive In many 
cases especially in the 5th and (>th centuries Christ was represci ted 
as a lamb to whom the twelve apostles in the form ot sheep, aie 
paying adoration Chi 1st the Good bhcpheid is sometimes dc 
picted as a beardless youth seated among \ circle of sheep— the 
treatment of the motive being obviously taken from Pagan represen 
tations of Orpheus playmg to the beasts Ihc tomb of Galla 
Flacidia has a good example of this subject with much of the old 
Roman giace in the drawing and composition Irequcntly tht 
Virgin Maiy or the patron saint of the church occupies the centi il 
space in the apse with ranges of other saints on each ■^idc 

The Doom or T ast fuclgmciit is a faiountc subject foi domes 
and sanctuary arches , the Florence baptistery has one of the giandcst 
mosaic pictures of this subject executed in the 13th century The 
eailier baptisteries usually have the scene of Christ's baptism — the 
river Jordan being sometimes personified in a very classical manner 
as an old mm with flowing beard, liolding an um from which a 
stream ]>ours forth S Vitilc at Ravenna has in the sanctuary a 
very interesting represent itioii of Justinian and his empress Theo- 
dora (see fig attended by a numerous suite of courtu rs and ladies , 
these mosaics arc certainly of the 6th century and may he contem- 
porary with Justinian though the fact that he and liieodora 
are each represented with a circular nimbus appears to liidicate th it 
they were not then aliN e 

In mosaics of the best periods the treatment of the forms 
and draperies is broad and simple, a just amount of relief being 
expressed by dehcate gradations of tints In mosaics of the 
9th century the drawing is vtry awkward, and the folds of the 
robes are rudely expressed in outline, with no suggestion of light 
and sh ide 

A further application of this work was to the decoiation of 
broad bands over the columns of the nave, as at S Maria Maggiore 
m Rome, 4th century, and m the two churches of S ApoIIinare 
at Ravenna, 6th centurv In some cases almOi,t the whole 
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intenor of the church was encrusted m this magnificent wav, 
as at Monreale Cathedral, the Capella Palatma ot Palermo, and 
b Mark’s at Venice 

In these chun hes the mosaics c over soffits and angles entirely, 
and give the effect of a mass of solid gold ana colour pioducing 
the utmost concen able splendour of decoration ^ In many 
cases vaulted ceilings were covered with these mosaics, as the 
tomb of Galla Placidia, ad 450, and the two baptisteiies at 
Ravenna, 5th and 6th centuries For exteriors, the laige use 
of mosaic was usually conhned to the west fa9ade, as *at 
S Mmiato, Florence, S Maria Maggiore, Rome and S Mark’s, 



f'lG 3 — Mosaic of Theodora and Attend in ts, liom b Vitale, 
Kiveniia, ove” life sizi 

\ enice In almost all cases the figures ore represented on a 
i old ground, and gold is freely used m the dresses and ornaments 
■ — rich jevv^els and embroidery being represented in gold, silver, 
sparkling reds, blues and other colours, so as to give the utmost 
splendour of tffec t to the figures and their drapery 

The rev ival of the art of painting m Jtalv^ and the introduction 
of fresco work in the 14th centurv gave the deathblow to tlie 

^ Cnfortun itt ly the world wide fame of S Mirk s ind the other 
f rcat churches of Italy has subjected these extraordinary works to 
the fatal process of ‘ restoration ' and w'hercver any sign of decay 
in the cement backing (the tessciae themsehts arc quite indestruct- 
ible) has given the least excuse the restorers ha\e destroyed 
whole masses of ancient work and supplied its place with worthless 
modern copies Ihe mosaics of the S Mark's baptistery and of the 
apses at S Miniato at Pisa and many other places liave in this way 
been wantonly rei twed in ncent times 
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true art of wall-mosaics Though at first the simple and archaic 
style of Cimabue and his pupils Jacopo da furrita, Giotto, and 
Taddeo Gaddi was equally applicable to painting or mosaic, yet 
soon the development of art into greater realism and complexity 
required a method of expression unfettered by the necessities 
and canons of mosaic work Pietro Cavallini, a Roman artist, 
was one of the last who worked according to the old traditions 
His mosaic of the birth of the Virgin in S Maria in Cosmedin, 
Rome, executed about the middle of the 14th century, is not 
without merit, though his superior knowledge of form has only 
caused his composition to be somewhat feeble and insipid com- 
pared with the works of the earlier artists Even m the 15th 
century a few good mosaics were produced at Venice and else- 
where The mosaics from Titian’s pictures on the west end of 
S Mark’s at Venice, Raphael’s in the Chigi Chapel in S Maria 
del Popolo, and many large pictures in S Peter’s m Rome are 
the most striking examples of these 
The following list, in chronological order, comprises a selection 
from among the most important glass Nvall-mosaics dunng the 
period when mosaic-working was a real art ' 

4th Century 

Rome S Costanza 

b Maria Maggiorc — square panels over the 
columns of the nave 
S Ihidenziana 

S Giovanni in Laterano — chapel of SS Rufina e 
Seconda 

"Naples S Restituta — baptistery 

Sth Century 

Ravenna Orthodox Baptistery — vault 

Tomb of Galla Placidia — vault 450 
Archbishop's Chapel — vault 

Rome S Paolo fuon le mura — triumphal arch 

S Maria Maggiore — square pictures over nave 
columns, and triumphal arch (?) 

S babina — hgures on west wall 
Milan S Ambrogio Chapel of S Satiro — vault 

Fundi Cathedral — apse 

A ota Cathedral — apse 

6 th Century 

Ravenna Arian Baptistery — vault 

S Apollmare Nuovo — ^apse and nave with 9th- 
century additions 

S Vitale — apse and whole sanctuary c 547 
S Apollmare in Classe — apse and nave 549 
Rome SS Cosmas and Damian — apse 

Milan S Lorenzo Chapel of b Aquilinus — vault 

Constantinople b Sophia — walls and vault, c 550 
rhessalomca Church of St George — apse &c , and S Sophia — 

dome and apse 

Trebtzond S Sophia — apse 

^th Century 

Rome S Agnese fuon le mura — apse, 626 

S Teodoro 
S Stefano Rotondo 
S Venanzio, baptistery of Lateran 
Jerusalem * Dome of the Rock arches of ambulatory 
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Sth Century 

Baptistery of S Giovanni 111 Laterano 
SS Kerens and Achilles 
Mosque of Al-Aksa — on dome 
Chapel of the 1 ransfiguration 

gth Century 

b Ccciha in 1 1 isteverc — apse 
S Marco —apse 

S Maria della N ivicella — apse and “ Chapel of 
the Column " 

b Prassede — triumphal arch 
S Ambio^io -apse 832 

lOth Century 

Mihrab (sanctimy) of Mosque 
//tk Century 

“ Dome of the Rock " — base of cupola, 1027 
Church of S Saviour — walls and (lomes 

iMh Century 

b Mark s — narthex, apse and walls of nave and 
aisles 

' It must be remembered that the earlier mosaics have m most 
cases suffered much from restoration 



Capua Cathedral — apse 

Tor cello Cathedral — apse 

Murano Cathedral — apse 

Salerno Cathedral — ^apse 

Palermo Capella Palatina begun 1132 — ^the whole walls 

Church of La Martorana — vault 
Monreale Cathedral — the whole walls, ii 70-1 190 

Bethlehem Church of the Nativity 11O9 

Cefalu Catbedial — apse 1148 

Rome S Clemente — apse 

S 1 rancesca Romana — apse 
S Maria m Irastevere — apse 

ijth Century 

Florence Baptistery vault begun c 1225 by Fra Jacopo 

b Mmiato — apse and west front 
Rome. S Paolo fuon le mura — apse 

S Chmente— triumphal arch, 1297 
S Giovanm in Laterano — apse by Jacopo da 
Turrita, 1290 

S Maria Maggiore — apse and west end by Jacopo 
di Tunita and Taadco Craddi 
S Maria in Trastevtre — apse by Pietro Cavalhni, 
1291 

r^th Century 

Floience Baptistery, finished by Andrea lafi 

Pisa Cathedral — east apse by Cimabue, 1302, north 

and south apses by his pupils 
Rome S Peter's — navieella in atrium bv Giotto 

S Maria in Cosmedin- -on walls by Pietro 
Cavallini, c 1 3 fo 

Venice Giovanni e Piolo — in arch over (ffigy of 

JJ)ogc Morosmi 

The Byzantine origin of these great wall mosaics, where\cr they 
arc found, is amply jiroved both bv internal and documentary 
evidence The gorgeous mosaics of S Sophia and S Savioui's in 
Constantinople, 0th ecntur> , and the later ones in the monastciies 
of Mount Alhos, at Salomca and at Daphne near Athens, are idc ntical 
in style with those of Italy of the same date Moreover, the even 
more beautiful mosaic work in the Dome of the Rock " at 
Jerusalem, 7th and nth centuries, and that 111 the sanctuary of the 
great mosque of Cordova of the loth century, arc known to be the 
work of Byzantine artists, m sjiite of their thoroughly Oriental 
design The same is the ease with the rarer mosaics of Germany, 
such as those in S Gereon at Cologne and at Parenzo 

A very remarkable, almost unique, specimen of Byzantine mosaic 
is now preserved in the Open del Duomo,' Florence This is a 
diptvch of the iith century, of extremely minute almost micro 
scopic work, in tesserae of glass and metal perhaps the only example 
of tesserae made of solid metal It has figures of saints and insenp- 
tions, each tessera being scarcely larger than a pin s head I his 
beautiful diptych onginally belonged to the impenal chapel in 
Constantinople, and was brought to Florence in the i^th eenluiy 

2 The second medieval class, mosaic pavements, though of 
great beauty, are of less artistic importance This so-called 
opu^ alexandnnum is very common throughout Italy and m 
the East, and came to greatest perfection in the 13th centurv 
It is made partly of small marble tesserae forming the mam 
lines of the pattern, and partly of large pieces used as a ground 



Fig 4 — Marble Mosaic at Moiirealc Cathedral 


or matrix It is generally designed in large flowing bands 
which interlace and enclose circles, often of one stone sliced 
from a column The finest example is that at S Mark’s, Venice, 
of the 1 2th century The materials are mainly white marble, 
with green and red porphyry, and sometimes glass 
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Besides the countless churches in Italy possessing these 
beautiful pavements, such as S Lorenzo, S Marco, S Maria 
Maggiore, and S Maria m Trastevere, m Rome, there are in 
England, in the Chapel of the Confessor, and in front of the high 
altar at Westminster, very fine specimens of this v\ork, executed 
about 1268 by a Roman artist called Odencus, who was brought 
to England by Abbot Ware, on the occasion of a visit made bv 
the latter to Rome Another English example is the mosaic 
pavement in front of the shrine of Becket at Canterbury, this 
IS probably the work of an Englishman though the materials 
are foreign, as it is partly inlaid with bronze, a peculiarity never 
found in Italy Palermo and Monreale are espcciallv rich in 
examples of sectile mosaic , used both for pavements and walls 
— m the latter case generally for the lower part of the walls 
the upper part being covered with the glass mosaics Pig 4 
gives a specimen of this mosaic from Monreale cathedral Its 
chief characteristic is the absence of curved lines, so largely used 
in the splendid opus Alexandnnum of Italy, arising from the 
fact that this class of Oriental design was mainly used for the 
delicate panelling m wood on their pulpits, doors, &c— w^ood 
being a material quite unsuited for the production of large 
cui*ves 


3 Glass mosaic, used to ornament ambones, pulpits, tombs, 
bishops’ thrones, baldacchini columns, architraves, and other 



marble objects, is chiefly 
Italian The designs, when 
it lb used to enrich flat 
surfaces, such as panels or 
architraves, are very similar 
to those of the pavements 
last desc nbed f he white 

marble is used as a matrix, 
in which sinkings are made 
to hold the glass tesserxe, 
twisted columns arc fre- 
quently ornamented with 
i spiral band of this glass 
mosaic, or flutings are 
suggested by parallel bands 
on straight c olumns 1 he 
cloisters of S Giovanni 
in Laterano and S Paolo 
fuori le mura have splendid 
examples of these enric hed 
shafts and architraves 
This stvle of work was 
1 irgely employed from the 
6th to the 14th centuries 
One family in Italv, the 
( osmati, during the whole 
of the 13th centur}^, was 
especially skilled m this 
( raft The pulpit in S 
Maria in Ara C oeli, Rome, 
is one of the finest speci- 
mens (see flg 5), as are 
also the ambemes in S 
flemente and S Lorenzo, 
and that in Salerno cathe- 


1 io j Pait of Maiblc Pulpit with dral The tomb of Henry 
},hss mosiic, church of Ara Codi, JH (1201), and the ‘jhrine 

of the Confessor (126c)) at 
Westminster arc the only examples of this work in England 
They were executed bv “ Petrus civis Romanus,” probably a 
pupil of the ( osmati 


In India, especially during the 17th century, many Mahommedan 
liiiildings w ere decorated with fine marble inlay of the class now called 
Florentine '' This is secitle mosaic, formed by shaped pieces of 
various coloured marbles let into a marble matrix A great deal of 
the Indnn mosaic of tins sort was executed by Italian workmen, 
finest examples are at Agra such as the Taj Mahal 


4 Mosaics in wood are largely used m Mahommedan build- 
ings, especially from the 14th to the 17th centuries The finest 


specimens of this work are at Cairo and Damascus, and are used 
chiefly to decorate the magnificent pulpits and other woodwork 
in the mosques 1 he patterns are very delicate and complicated, 
worked in inlay of small puces of various coloured woods, often 
further enriched by bits of mother-of-pearl and minutely carved 
ivorv This art was also practised largely by the Copts of Egypt, 
and much used by them to ornament the magnificent iconostases 
and other screens in their churches 

Another application of wood to mosaic work, called “ intar- 
siatura,” was very common in Italy, espec lallv in Tuscany anti 
lombardy, during the 15th and early i6th centuries Its chief 
use was for the decoration of the stalls and lecterns in the church 
choirs Very small bits of various coloured woods were used 
to produce geometrical patterns, while figure subjects, view's 
of buildings with strong perspective effects, and even land- 
S( apes, were \ ery skilfully produced by an inlay of larger pieces 
Ambrogio Borgognone, Raphael, and other great painters, often 
drew the designs for this sort of work The mosaic figures 
in the panels of the stalls at the Certosa near Pavia were by 
Borgognone, and are exticmely beautiful The stalls m Siena 
cathedral and in S Pietro de’ Casinensi at Perugia, the latter from 
Raphael’s designs, are among the finest works of this sort, which 
are very numerous in Italy It has also been used on a smaller 
scale to ornament furniture, and especially the Cassont, or 
large trousseau coffers, on which the most cosllv and elaborate 
decorations were often lavished 

Authorities — ( las^tcal An excellent account of the subject, 
with full references, is ghen by Gauckler in Dirembcrg and Saglio, 
Dtctionnatre ties antiquities, sv ‘ Mnsivum opus the translations 
there given of the loct clas^ict of Pliny are, however, inaccurate 
Amongst earlier works the following are important G Ciampini, 
Vetera monumenta (iC>9o~i699) , A Funetti, De tnustvts (1752) 

S Lysons, Roman Antiquities of Woothhe^ter (i/97) and Reliquiae 
bntannico romanae (1813) F Mazois, Ruine’i de Poniph {1812- 
1838) Real museo boyhonico (1824-1857) F Artaud, Hi^toire de la 
peinture en nwsatque (1835), Monumentos arquitectomcos de Espafia 
(i859-itS83) , Wilmowsky, Romtsche Mosaiken aus I net und dessen 
Umgtgend (1888) 

Christian — lht()])hilus Dtvermrum arttum schedula, 11 15 S 
Kensington Museum Art Inventory, j)t 1 (1870) Renan, Mission 
de Phinuie (1875) Garrucci, ArU cristiana (1872 1882), vol iv He 
Rossi, Musaici cristiani di Roma (187b 1894), Parker, Archaeology 
of Rome, end Mosaic Pictures in Rome and Ravenna (i 860 ) B irbct ck 
Jouy, Les Mosaiques chrHiennes de Rome (1857) Gravina, Duotno di 
Monreale Palermo (1859 seq ) Serradifalco Monreale ed altre chtese 
stculo normanne (1858), Salazaro, Mon deW arte mend d* Italia 
(1882), M D Wyatt, (leometrical Mosaics of the Middle Ages 
(1849), Salzcnbeig, Alt christluhe Raudenkmale von Constantinope! 
(1854), Pulghcr, Fglises byzantines de Constantinople (1883) 
itMer and Pullan, HyzanUne Architeiture (1864) Quast, Alt chnst 
liche Bauwerke von Ravenna (1842) J P Kichlcr, Die Mosaiken 
von Ravenna (1878) M dc Vogu6, LgUses de la terre sainte (i860) 
MiUncsi, Del Arte del vAro pel musatco (i6th century, reprinted at 
Bologna in 18^)4) Rohault dc Fleury, Monuments de Pise (1866) 

J Kreutz, Basilica dt S Marco, Venezia (18 jj) Gaily Knight 
Ecclesiastical Architecture of Italy (1842-1844), C G Fossati, Aya 
Sophia (1852) A N Diclron, I a peinture cn mosaTque, * (raz des 
B Afts,^i 442 Gcrspach, L« (1883) , A I rrothingham, 

I es mosaiqucs dc C rotlaferrata,*' uaz anh (188^) J Muntz, La 
Mosaique chrttienne pendant les premiers sucles (1893) G Clausse 
Basiliques et mosaiques chrHtennes (1893) Ainalov, Mosaiken des / I 
u V Jahrhunderts (1895), P Saceardo, Les Mosaiques de Saint Ala c 
a V enise (i^c)(S) A \ , Iconographit de la thapelle palatine 

(1895), Di Marzo, Delle Belle artt in Stcilia ^mgiorgi, II Bath teio 
della basilica Ursiana dt Ravenna (1900) J Kiirth Die Mosaiken 
der chrisUtchen Aera I Die Mosaiken ton Ravenna (1902) J P 
Richter and A C laylor, I he Golden Age of Classic Christian Art 
(1904 on the mosaics of S Mana M iggiorc, which the authors issign 
to the 2nd or 3rd century a d some excellent reproductions arc 
givenj Schmitt and Kluge, ' Kachrie Djami ' (Bulletin de Vinstxtui 
xmphiale russe 4 ConstantinopU , xi , 1906 text in Russian) 

Moslem — Hessemer, Arabische und alt tialtentsche Bauver- 
zierungen (1853) Prisse d'\vennes, l*Art arabe (1874-1880J 
Prangey, Mosqute de Cordouc (1830) Owen Jones, Alhambra (1842) 
Dc Vogu6, Temple de Jt^rusalem (1864), Texier, Asie Mtneure 
(1862) and 1 ‘Armt^me et la Perse (1842-1852) Bourgoin, Les Arts 
arabes (1868) , Coste, Monuments modernes de la Perse (18671 FJandin 
and Coste, Voyage en Perse (18 1854), Gayct, L Irt arabe (1893) 

B ood Mosaic Tarsia — Omnti del corn dt S Pietro Casstnense 
dt Perugia (1810) C affi, various works on RaficIIo de 1 rescia and 
other in tarsia ton (1851), Tarsie ed intagh dt S Loienzo tn Geneva 
(1878). and bchcrer, Technik und Geschichte dcr Intarsxa (1891) 

(J H M H S J ) 
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Modern Mosaic — The art of mosaic for mural decoration has 
never been deeply implanted in the artistic sensibilities of the 
north of Europe, nor has it been employed much either m 
Prance, or Germany, or England It ceased to be generally 
adopted in Italy when fresco, oil and tunpera pamtmg came 
into vogue Gothic architecture is ill-suited to its robust claims 
as a decorative ait, and the incommg fashion for the latest 
and least intcrcsUng development oi classical architecture, 
“ Palladian,” divorced not only it, but mural painting also, 
from all architectural schemts To be properly consequent 
and effective, buildings, ecclesiastical or public, should be 
constructed with the intention of being covered almost entirely 
by mosaics, which demand rich environment, marble oi other 
colour, mosaic is essentially a colour medium It is therefore 
scarcely surprising tliat when muni decoration became pre- 
eminently pictorial, and gestures and expression grew compli- 
cated, elaborate, and naturalistic, an art limited m its powers 
of presentmg such manifestation of realistic design was relegated 
into tlie limbo of obscurity 

There are no mstances of the use of mosaic m h ngland after 
the Roman ouupation The Normans, who derived it from 
the Gieeks and S^acens, and adopted it in Sicily, did not import 
It either to France or England Although Englisli churches, 
and French also, were highly decorated with polychromy from 
early times up to the i6th c entury, there is no evidence of mosaic 
ever having been used The revival of a school of mosajcists in 
Rome during the 17th century, employed in the decoration of 
St Peter’s, and here and there sparsely engaged in other churc hes, 
led to the idea which Wren would have earned into effect, 
namely, making use of mosaic for the cathedral of St Paul’s in 
London, but his scheme, if it was ever really entertained, was 
not carried out, as we all know , and the art, which might have 
become the fashion in England, remained an exotic Even 
late into the years of the i9tJi century mosaic decoration was 
regarded by classical purists as a barbarous art, and the glorious 
decorations in that material to be seen in Sicily, Italy, Greece, 
Asia Minor and Russia were disregarded as works of high ait 
1 hey were in many cases cut out to provide room for extravagant 
and vulgar designs in fresco or tempera, unmeaning, undeco- 
rat ive, and wholly abominable as decoration Iho'=ie Roman 
mosaics over the altars m St Peter’s, bemg copies of celebrated 
oil pictures, while they cannot be denied excellence as such and 
marvellous dexteiity, reveal the worst possible taste, for they 
attempt to represent adequately, in cubes, touches of the brush 
which were spontaneous, fluid, thick and thin, and as scnsitwe 
and spontaneous as the finger pressure on the violin string, so 
accurate that the least deviation from absolute position procluces 
discord 

The restrictions on mosau are many, and some arc obvious 
In the first place, mosiu is not suiUd for a small scale of design 
It IS true that in the Opera del Duomo m Florence there is a 
miniature mosaic (executed in the T2th c entury) of extraordinary 
beauty, which must have taken a lifetime to execute, but still 
this remains a curiosity, a bit of craftsmanship rather than a 
great work of art 1 here is also a copv of Mr Holman Hunt s 
‘ hind mg the Saviour in the Temple,” executed for Clitton 
College by assistants m Messrs Powell’s establishment in Whitc- 
friais, I ondon, it is admirably done, no doubt, but it is a long 
w ly behind th© original, which is a dc'-ign wholly ill adapted 
to mosaic There arc several other instances, notably one by 
Mr H Holiday of “ The T ast Supper,” where mosaic has been 
employed to translate a beautiful design which w^ould have been 
more satisfactorily executed either in oil or water colours Ihe 
primal and most obvious limitation is m matters of detail — 
detail as regards a multiplicity of forms, many gradations 
either of colour or tone and naturalistic accidents In this 
rqspect good mosaic is like good basso relievo , it is accomplished 
pronounced outlines, unconfused masses, large planes 
bv small adjuncts, and generalized and convention- 
and simple colour So all small curves, as well as 
small tints, should be eliminated, because it is not in the nature 
of the material to do them justice One can scarcely conceive 


a choice Icsi. luppy for mosaic than the c'entre group taken out 
of the upper portion of the Disputa fresco m the Vatican b} 
Raphael, yet this florid piece of work, so facile in creation, was 
chosen to be executed on the eastern wall ot the morning clupel 
in St Paul s 

It IS useless to illustrate the many similar mistakes that liav c 
been made They were made in some of the earlier work 111 
the choir of St Paul’s The best example of mosaic on a small 
scale IS m Ravenna, the tomb of Galla Placidia, the best upon a 
large scale is the great Christ at the east end of the cathedial at 
Monreale These two works absolutely justify the means to the 
end Interesting arc the designs made b> Sir Fdward Burne- 
Jones for the mosaics for the American church in Rome, but the 
execution and colour are alike monotonous The cathedral of 
Chester contains a series of mosaic pictures designed by Mr 
Clayton The Guards’ chapel in St James s is adorned likewise 
by the same artist, under the direction of the late Sir Arthur 
Blomfield In the cliapel for the school at Giggleswick are 
mosaics designed bv T G Jackson, R A , admnably and broadly 
treated in true mosaic character, these were executed m situ 
and not, according to the modern habit, upon paper, away from 
their environment and by a foreign firm Those mosaic pictmes 
which are placed in niches in the great gallery of South Ken- 
sington Museum are failures qua mosaic, though the designs in 
many instances are fine, notably those by Lord Leighton and 
Val Pnnsep, but their execution is unmteresting, because the 
cubes are laid so flatly and so evenly that they suggest an oil 
picture applique upon a flat ground 

Messrs Powell have been employed on several occasions to 
decorate churches with mosaic Tins firm has adopted the old 
style, and rejected the new one initiated by Dr Salviati of Venice 
If we observe the surface of aiine Greek mosaic, such as that of 
Andrea Tafi in the Baptistery of Florence, or the few remains 
of unrestored mosaic in St Mark’s, Venice, or indeed oj:her works 
scattered over Italy, we shall see that it is rougk^ not smooth, 
that the cubes are inegular in shape, that there is always a 
space of the ground colour left, red or white, and visible between 
each cube In modern mosaic, with rare exceptions, restoration 
or other, the c ubes have be en jammed up c losely together, and the 
surface is as smooth as a piece of paper, thereby is engendered 
a mechanical and uninteresting surface, over which lijjht plays 
with monotony, and hence that brilliant and scintillating effect 
so essentially the (haracter of true mosaic is absent This 
defc( t — and it is a grive one — is evident in the works inmosau 
more or less rcccntl> set up in Pans, notably in the apse of the 
Pantheon the east end of the Madeleine, and the vaulting of 
the great staircase of the Louvre Those in the apse are finely 
designed, but scare civ look like mosaic, those m the Madeleine 
still less '^c), and the last not at all 

The artist who designs for this material must set aside all the 
principles he has learned to estimate in paint, either of oil oi 
tempera As an instance of a painter, pre-eminentlv delicate in 
his (olour and tone, failing as a mosaic designer we may quote 
Cimabue, whose beautiful designs in the cathedral at Pisa would 
have been far more effective had the artist painted them upon 
the wall with the medium in the requirements of which be was 
so great a master The same critiasm may apply to the mosaics 
in rcc( nt years set up on the west front of Santa Mana del Fiore 
in Florence ihe very first principles which go to make a fine 
picture are just those which should be avoided in mosaic — 
elaborate modelling, delicate transitions of light and shade and 
picturesque effects of dark and light, materialistic resemblance 
indeed The designer for mosaic should ever bear in mind hib 
material, and in his designs for it he should accentuate those 
characteristics which belong essentially and specifically to 
: mosaic and to no other technique If he is a painter, he must 
forget his lessons in that^art and take up with new ones — those 
which teach broad masses of colour obtained in lines He will 
find that effects gained by a technique employed m oil colour 
look bald and ridiculous when translated into mosaic Water- 
colour and pastel are by far the best media for cartoons to be 
copied in mosaic We do not know how these were executed 



MOSAIC 889 


m ancient days, probably the design was drawn on the wall, and 
there were no cartbons The master not only invented, but he 
was the master-workman also, and that is how it should be 
The probability is that the custom of drawing the design upon 
the wall practised by the early f rescan ti was the survival of a 
method adopted by the mosaicists, just as their method repeated 
that of Roman and Greek wall-painters Of course this direct 
method leads to a large style, a style harmonizing with environ- 
ment, scale, &c , the tendency is to draw large in a large building, 
to draw small in a small one Anyhow, this is quite certain, that 
all the fine Byzantine and 13th-century mosaics, as well as wall 
paintings, were executed tn i>itu and not away, as was the usual 
custom in England and elsewhere until recently 
Mr Harry Powell has permitted the writer to make use of 
some of his reflections upon the mosaicist’s art 111 the following 
notes The mosaicist should not separate the artistic from the 
technical details of his craft He must study not only the 
decorative effect, form, colour and spicing of his design, but 
the surface to be covered as well as the materials with which he 
builds 

Surface — Good bnck-work, the mortal joints slightly cut back, 
ilfords the best foundation for mosaic The hollow and sharp 
edged joints provide a key for the cement into which the cubes 
will be set, and they dimmish the nsk of sagging, a not uncommon 
event if the cement is not welded to the wall by being well pressed 
into the joints If the mosaic is to be applied on stone, the stone 
must bo notched and well roughened to provide support WEcthei 
the surface is brick or stone, it must be well saturated with boiled 
oil to prevent suction, because if loo much suction takes place the 
powder only of the cement will remain and the cubes vmU droj) out 

Cement — A cement suitable for mosaic m one which 1 Liams its 
tenacity, which can be apjihed in layers, wluch sets slowly ind j 
which IS not liable to changt colour after long exposure These 
conditions arc best met by an oil cement One consisting of equal 
weights of white oxide of /me and carbonate ot /me, mixed with 
double boiled oil and contuiung small pioi>ortions of wax, gold size 
and slaked hme gives good results Ihis cement can < ithcr be white 
or red, white where greyness of tone is desirable, red where a ncher 
effect IS desirable It is gem rally mixed with a small portion of 
oxide of iron or oxide ot manganese which pi events the whiteness 
of the joints from rendering adjacent tints grev liorn a distance 

Atmospheric Corrosion -As tht atmos])lRrL of modem towns is 
more corrosive than that of mccliev il Venice 01 medieval Rome it 
is important that, in choosing the cement and the materials to be 
imbedded in it, the mosaicist should be certain that they are imper- 
vious to atmospheric impurities 

Glass — Although marble, mother of peail, and otlier substances 
have been, and are still oeeasionallv used, the jULdommant material 
in ancient as wl 11 as modern mosaics is glass When jircpared with 
due regard to the continuing proportions of its ingredients, glass 
IS impervious to the action ot ordinary acids, and is practically 
indestructible It can be made to assume almost every shade 
and tint of colour (sec Glass) There arc many kinds of glass, 
but for mosaic work cither a potash lead or a soda-hme glass is 
usually employed Both of these glasses can be rendered opaejuc 
by mixing with the ingredients cither oxide of tin or a mixture of 
feldspir and fluorsjiar Glass rendered opaque by the admixture 
of feldspar and fluorspar has a bright, vitreous, easily cleaned surface, 
and readily develops brilliant colouis 

Production of ( olours — Colours arc obtained by mixing and 
melting with the ingredients of the opaque glass small proportions 
of certain metalhc oxides Oxide of chalk gives a purple blue 
oxide of copper gives a peacock blue oxide of coppci with oxide ol 
iron gives a green oxide of copper mized with oxide of iron ind a 
strong reducing agent gives a red oxide of chromium a green oxide 
of nickel a purple, oxide of uranium a yellow, and oxi<le of 
manganese a violet- or a black if a larger quantity of oxide is 
used 

Manufacture of Glass Slabs — The mixtures, m a stale of powder, 
are shovelled into crucibles standing round the grate of a furnace, 
and when fusion is complete the viscous glass can be coiled upon 
the heated end of an iron rod and removed lor use, very much in 
the way that thick treacle may be coiled round the bowl of a spoon 
\ mass of molten glass, thus collected, is allowed to fall upon a flat 
iron table, ind is pressed into a slab about (> in square and 
i in thick The slabs are removed to an oven, where they are 
allowed to cool slowly, and when cool are removed and broken 
by a hammer or a miniature guillotine into tesserae or cubes The 
fractured edge of the tesserae is used for the surface of the mosaic 

Gold and Stiver Slabs — The tesserae containing gold or silver 
leaf are as impervious to surface corrosions from the effects of 
atmosphere, as the soUd colours The process of manufacturing a 
gold or silver slab for mosaic work is to spread the metallic leaf 
on a very thin tray of transparent glass, about 5 in in diameter, 


and after it has been heaterl to'piess upon the surface of the leaf a 
mass of molten glass, so as to create cohcbioii between the molten 
glass and the glass tray through the pores of the metalhc leaf 
The slabs thus formed contain gold, silver or platinum leaf hermeti- 
cally imprisoned between two layers of glass Ihe slabs are cut up 
into tesserae or cubes by means of a diamond or glass cutter's wheel 
Only one surface can be used for mosaic work 

ftnted Metals —By using coloured glasb for the thm glass trays 
which form the surface of the metallic slabs a vancty of tinted 
metalhc effects are obtained Morcovir, if the glass winch is to 
form the background is coloured, and if the slab after it has been 
cooled lb strongly reheated, the leaf becomts sufliuenlly disiii-^ 
tegraied to allow the colour of the background to show through, w ith 
the result that the colour effect of the metallic leaf is modified 
Palette and Tools — The palette of the mosaie worker is a shallow 
box with many partitions, each division eonlaimng different- 
coloured tesseric Ihe only tools required are elq)pcrs, for shaping 
the tesserae, and a pointed awl for j)neking thiough the cartoon 
into the cement the outlines of the design Although the process 
and tools are simple, it requires prolonged training of mind, hand, 
eye and lingers to enable a workman to ere ite in mosaic i living 
representation as distinguished from a lifeless copy of tlie master 
craftsman s design 

Drawing directly on the Wall Curved Surfaces — If the mosaicist 
desires to draw his cartoon directly upon the wall, a necessary 
proeedurc where curved surfaces are presented he goes to work 
in the following manner He causes a model to be made to 
scale of a dome, semi-dome or spandrel and upon it he draws 
his design with a brush in strong red pigment, having previously 
squared up the whoU surface to scale This done, he causes 
the dome, semi-dome or spandrel to be covered over with thick 
brown paper Ibis being attached to the wall with white lead 
sufficient onlv to give temporarv adhesion, the brown paper is 
squared up to the scale of the small sketch, each square being 
relatively numbered I he master then sets his pupils to work 
to draw mechanically and copy accurately from the small 
design on to the fiill-sizcd dome, semi-dome or spandrel This 
done, the master follows on, correcting with charcoal or brush 
until the whole design is developed in strong outline Having 
made a slightly coloured sketch, the master with the aid of his 
I pupiK proceeds to mix all the tints in water-colour, adding 
colla (Il pesce or fish glue, and a little honey to prevent cracking 
lie then applies every tint separately, keeping each distinct, 
and above all minding that the local colours of all half-tints are 
different from the colour of all shadows This done, he dips 
his brush in black and draws all the outlines, the thickness of 
which depends upon the distance which will intervene between 
his work and the spectator, m order that the black may not 
appear cold from a distance, he will add to one side of the line, 
a red line, thicker or thinner than the black according to the 
effee t he wishes to produce It is sometimes effective to add 
upon the other side of the black line a green line, so that the 
purple effect of the blac k and red shall be modified 

Colour — We now come to the great question of colour and 
how to obtain it simply, and so that from a distance a blurred 
and woolly effect is not obtained I here should be a marked 
and sharp definition between all tints, they should not be fused, 
they should look sharply defined, as the squares upon a chess- 
board, and appear crude and brutal The work which looks 
least refined near at hand looks more finished at a distance 
Red and blue lines alternately laid, either more red or more 
blue as the purple is intended to tend towards red or blue, make 
the best purple Green is best made with yellow and blue lines, 
the masses being separated by red lines, and the shadows of 
green should be red or blue if red, they should be outlined with 
blue, if blue, with red Red should be treated flatly, shaded with 
a deeper red, which should be of a warmer tone than the lights 
Blue should be shaded with blue or red, and it is well to mix 
green tesserae with the blue in the lights, and again green tesserae 
with the blue or red shades to modify crudity Pure white 
should be very sparingly used it expands greatly at a distance 
The best white is that which is of the tone of Naples yellow 
Whenever it is necessary to use pure white, either a yellow or 
pink line should be set on one side of it 
It IS impossible to keep the flesh too simple The local colour, 
teo. red orange, is the staple colour Features should be drawn 
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fn strong red or burnt sienna, or a nch brown The outlines 
Of limbs or the contours of faces should be made first with a 
green line, a httle darker than the local tints, then a red line 
darker still, then a black or brown line \^htte draperies are 
capable of being treated with endless variety Their shadows 
may be green, red, blue, grey or yellow If the white drapery 
IS to take a neutral tone when seen from a distance, all these 
tints should be employed, because when mixed those positive 
colours appear neutral when seen from afar 
Gold Drapery has a fine effect Bright gold expands to four 
times the width of the line, so that the lines of gold should be 
thm It may be that the gold drapery is to appear greenish, 
when that is desirable the folds should be drawn in green out- 
lined with red All deep shades should be treated with red and 
hot browns As gold expands so considerably, a larger interval 
should be left between the tesserae than l^twcen any other 
colour, even white Each tessera should have a thin space of 
the ground colour round it The tesserae should never be 
jammed it is that which causes so many modem mosaics to look 
like oii-cloth or chromo-lithographs 
The Finished Cartoon — The finished cartoon, having been 
coloured in lines, should look exactly like the finished mosaic 
as regards effect , and the master, in making his cartoon, should 
always bear m mind that he is designing tor mosaic, and not 
making a finished picture I he cai toon, when complete, is taken 
off the wall and cut up in pieces Each piece is then carefully 
traced The space upon the wall corresponding to each section 
IS then covered with cement, but only upon that portion of the 
space which can be worked in mosaic m a day I he mosaic 
worker then applies the portion of the tracing upon the wet 
cement, and with a sharp point he pricks through the paper 
upon the lines thereon drawn, on removing the tracing he will 
find indents within the surface of the cement, which give him 
his cue to all the forms Setting up the coloured design by his 
side, he takes the tesserae, which exactly correspond in colour 
and tone with those on the drawing, and begins his work, 
commencing from the outline and working inwards towards 
the centre, the lightest portion being left to the last Here 
comes in the real test whether the craftsman is capable or the 
reverse This is soon judged bv the master, who will put the 
work in and out until he is satisfied with the result Unless the 
master has himself gone through the drudgery of laving the 
cubes he can be no teacher He must be a craftsman as well as 
a designer, and must know by experience and practice in a ver> 
difficult craft what the material can do with ease and what it is 
not called upon to do by reason of its inherent limitations If 
he has not so trained himself he is certain to pictoriahze what he 
should conventionalize, and, moreover, he will set technical 
difficulties m the way which are impossible to overcome He 
must aim at the greatest simplicity without dullness, at 
producing the greatest effect by the simplest means, and to do 
that he must knmv his material or jail (W B Rt ) 

MOSBY, JOHN SINGLETON (1833- ), American soldier, 

was born in ICdgemont, Powhatan county, Virginia, on the 6th 
of December 1833 He graduated at the university of Virginia 
in 1852, was admitted to the bar m 1855, and practised law in 
Bnstol, Washington county, Virginia, until the beginning of the 
Civil War, when he joined the cause of the South He enlisted 
as a private m the Washington Mounted Rifles, which became 
a part of General J E B Stuart’s ist Virginia Cavalry, and of 
which he was adjutant for a time In June 1862, after having 
^one over the ground alone on scouting duty, he accompanied 
Stuart m his ride round McClellan’s entire army Early in 
1863 secured Stuart’s permission to undertake a quasi-mde- 
pendent command In Faarfax county and then in Fauquier 
and Loudoun counties (known as Mosby’s Confederacy), within 
the Federal lines, he raised, mounted, armed and equipped a 
force of irregulars On the mght of the 8th of March 1863, 
with about 30 men, he penetrated the Federal Imes at Fairfax 
Court-House and took 33 prisoners, including Brigadier-General 
Edwin H Stoughton, commandmg the 2nd Vermont brigade, 
ancLiueebecame famous for other such exploits In the North 


he was regarded as a guerilla who disregarded the rules of war, 
and in the autumn of 1864, Sheridan, acting under orders from 
Grant, shot and hanged seven of Mosby’s men without trial, in 
November Mosby retaliated by hanging seven of Custer s cavalry- 
men Eventually, on the 21st of April 1865, twelve days after the 
surrender of General Lee, he disbanded his men and surrendered , 
and through the influence of General Grant, who later became 
his personal friend, he was paroled He returned to his legal 
practice, joined the Republican party, canvassed Virginia m 
1872 for General Grant, in 1878-1885 was Umted States consul at 
Hong-Kong, and after practising law in San Francisco, was 
assistant attorney in the l^ederal Department of Justice from 
1904 to 1910 He wrote Mosby^s Reminiscences and Simrt's 
Cavalry Campaigns (Boston, 1887), ^ defence of Stuart and 

of Lee — Stuart's Cavalry in the Gettysburg Campaign (New 
York, 1908) 

See J Marshall Crawford, Mosby and hts Men (New York, 1867), 
A Monteiro, War Reminiscences by the Surgeon of Mosby*s Command 
(Richmond, Virginia, 1890), Tameh J Williamson, Moshy^s Rangers 
(New York, 1909) John W Munson, Reminiscences of a Mosby 
(juerrtlla (New York, 1906) John H Alexander, Mosby* s Men 
(New York, 1907) and Partisan Life with Mosby (New York, 1867), 
by John Scott, who drafted the Partisan Ranger Law, under which 
Mosby 3 command operated 

MOSCHELES, IGNAZ (1794-1870), Bohemian pianist, was 
born at Prague on the 30th of May 1794, and studied music 
at the Conservatorium under the direction of Dionys Wtber 
At the age of fourteen he made his first appearance before the 
public in a pianoforte concerto of his own comjkisition with 
marked success In 1814 he prepared, with Beethoven s con- 
sent, the pianoforte an ingemcnt of Ftdelio, afterwards puh- 
hshed bv Messrs Artaria In the following year he published 
his celebrated Vanaiioncn uher den Alexandcrmarsch, a concert 
piece of great diffifulty, which he pliyed with so great effect 
that he was at oni c recognized as the most brilliant performer 
of the (lav He then started on a tour, during the course of 
which he visited most of the great capitals of Eirope, making 
his first appearance in London in 1822 and there securmg the 
friendship of Muzio Clemen ti and John Ciamer For a concert 
given by the latter he wrote his famous Hommage d Handel, a 
duet for two pianofortes, which afterwards became a laslmg 
favourite with the public During a viMt to Berlin in 1824 ht 
first bet amc acquainted with Mendelssohn, then a bov of fifteen 
and a friendship sprang up between them whuh was severed 
only bv Mendelssohn s earlv death (see Brief e von Mendehsohn- 
Bariholdv an Ignaz und Chxirlotte Moscheles 1888) In 1826 
Moscheles married Charlotte Embden at Hamburg, and settled 
permanently in London He was undoubtedly lor some con 
siderable time the greatest executant of his age, hut, using his 
brilliant touch as a means and not as in end, he consistently 
devoted himself to the further development of the true classical 
school, interpreting the works of the great masters with con- 
scientious fidelity, and m his extempore performances, which were 
of quite exceptional excellence, exlubiting a fertility of mvention 
which never failed to please the most fastidious taste In 1837 
Moscheles conducted Beethoven’s Ninth Symphony at the 
Philharmonic Society’s concerts with extraordinary success, and 
by his skilful use of the baton contributed to the prosperity of 
this association During the course of his long residence m 
London he laboured incessantly in the cause of art, until the year 
1846, when, at Mendelssohn’s earnest solicitation, be removed to 
Leipzig to carry on a similar work at the Conservatorium, then 
recently founded In this new sphere he worked with unabated 
zeal for many years, dving on the loth of March 1870 Moscheles’ 
numbered works extend to 142, apart from minor pieces, his 
most important compositions are his Pianoforte Concertos, 
Sonatas and Studies op 70, mdCharactenstisrheStudien, 

op 95), Hommage d Handel , and his three Allegn dt bravura 

See The Life of Moscheles (1873) » a translation by A D Colendge 
of Mme Moscheles* Aus Moscheles Leben (1S72) 

MOSCHEROSCH, JOHANN MICHAEL (1601-1660), German 
satirist, was born at WillstSdt, near Strassburg, on the 5th of 
March 1601 He received a careful early education at the 
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Lfttin Sc hool at Strassburg, and jn 1620 began his academic career 
as a student of jurisprudence After being for some years tutor 
m the family of the Graf von I einmgen-Dac hsburg, he 
finally became privy councillor to the landgravine of Hesse- 
Casseh He died at Worms on the 4th of April 1660 Under 
the name of Der Traumende/' Moscherosch was a member of 
the Fruchtbnngende Geselhchafi, a society founded by Prince 
Ludwig of Anhalt-Cothcn, in 1617, for the purification of the 
German language and the fostering of German literature His 
most famous work is the WunderlicJw und wahrhaffltge Gemhte 
Philanders von Sittewald (anagram of Willstadt) (1642-1643), 
for which he took as his model the Suenos (visions) of the 
famous Spaniard Francisco Gomez de Quevedo y Villegas 
(1580 1645) Hardly inferior to the ‘Visions” is the Insontms 
cura pareniutn, Chnsiltches V ermachtms einci^ Vaters^ which was 
published at Strassburg in 1643 and again in 1647 Note- 
worthy IS also Die Patientiay discovered in 1897 m MS in the 
municipal library at Hamburg 

Selections from Moscherosch 's wn tings have been published by 
W Dittmar (1830), F Bobertag (ui Kurschner's Deutsche National’ 
liter aiuY, lixyM y 1884), and K Muller (in Heclam s Universalbib 
liothek) Kc prints of the In^omnis cura pareniun and Patientia 
have been published by L Panser (1R93 and 1R97), who is also the 
authoi of Beitrdge zu einsr Biographic von Mouherosch (1801) 
See also M Nickels Moscherosch ah Padagog (1883) J Wirth, 
Moscheroschh Gesichte (1888) 

MOSCHOPULUS('Mittle calf, ’’probably a nickname), MANUEL, 
B>zantine commentator and grammarian, lived during the end 
of the X3lh and the beginning of the 14th century His chief 
work IS Epitim'ifiara ypa/a/uartKa, in the form of question and 
answer, based upon an anonymous epitome of grammar, and 
supplemented by a lexicon (o-rAAoyry) of Attic nouns He was 
also the authi^r of scholia on the first and second books of 
the Iliad ^ on Hesiod, Theocritus, Pindar and other 
classical and later authors, of riddles, letters, and a treatise 
on the magic squares His grammatical treateses formed the 
foundation of the laboins of su(h promoters of classical studies 
as Manuel Chrysoloras, Thcodorus Gaza, Guarmi, and Con- 
stantine Lascaris 

A selection from his works under the title of Manuel ts Mosekopuh 
opuscula grammatica was pubhshed by F N Titze (Lcjp/jg, 1822) 
see also C Jvrumbachcr, Oeschtchte dtr byzantinuchcn LtlUratur 
(1897), and M Treu, Maximi monachi Planudis tpistulae (1890), 
p 208 

MOSCHUS, Greek bucolu poet md friend of the Alex^indrnn 
grammari i’ Aristarchus,was born at Syrac use and flourished about 
150 B c He was the author of a short cpi( poem, huropa, and a 
pretty little epigram, Love^ the Runaway, imitated by Torquato 
lasso and Beii Jonson The epitaph on Bion of Smyrna, wrongly 
supposed to have been his tutor, was m all probability writtin 
about the time of Sulla (see F Buchelcr in Rheirisches Museum^ 
XXX, 1875) The poem on Megara (the wife of Heracles) is 
probably not his, but a few other pieces, undoubtedly genuine, 
have been preserved His poems are nearly all in hexameters 
Ihey are usually printed in editions of Bion and Theocritus, 
and have been translated into many Europe an languages 

The text has been edited by U von WilaroowitziMoIlendorll, 
in the Oxfoid Sciiptorum clahstcorum bibliotheca (1905) there axe 
Fnglish translations by J Banks in Bohn's Classical Library " 
(1853), and by Andrew Lang (1889), together with Bion and Theo- 
entua See F Susemihl, Gcschickie der gnechischen Litteratur in der 
ilexandiinerzcity \ 231 (i 801), and article Bion 

MOSCOW (Russian Moskva), a government of Central Russia, 
bounded by the governments of Tver on the N W , Vladimir 
and Ryazan on the E , Tula and Kaluga on the S , and Smolensk 
on the W , and having an area of 12,855 sq m The surface is 
undulatmg, with broad depressions occupied by the rivers, and 
varies in elevation from 500 to 850 ft Ihe government is 
situated in the centre oi the Moscow coal-basm, which extends 
into the neighbouring governments Its geology has been, 
carefully studied, and it appears that m the Tertiary penodi 
the surface of this province was already continental, but durung 
the Cretaceous period it was to some extent overflowed by the 
sea^ Jurassic deposits are represented' by their upper divisions 


only, the lower ones, as well as Tnassic and Permian deposits, 
are wanting The Carboniferous deposits are of a deep-sea 
origin, and are only represented by the upper division which 
lies upon Devonian deposits, discovered in an artesian well at 
Moscow at a depth of 1508 ft Ihe pendulum anomaly, men- 
tioned by Kaspar Gottfried Schweitzer (1816-1873), Ixas been 
investigated It appears in a zone 10 m wide and about 95 m 
long from west to east, and is positive (-f- 106'') to the north 
of Moscow and negative (- 2 7") to the south 
The government is drained by the Volga, which skuts it for a> 
few miles on its northern boundary bv the navigable bestra, 
which brings it into cximmunication with the < anals leadmg to 
St Petersburg, by the Oka, and by the Moskva The Oka 
and Moskva from a remote period have been important channels 
of truie, and continue to be so notwithstanding the develop- 
ment of the railways The Oka brings the government into 
water communication with the Volga Extensive forests 
(39 % of the entire aiea) still exist The soil is somewhat unpro- 
ductive, agriculture is carried on everywhere, but only two 
districts export corn, all the otliers being more or less dependent 
on extraneous supplies The principal crops are rye, oats, 
barley, potatoes, with some flax, hemp and hops 
Ihe population, 1,913,700 m 1873, numbered 2430,549 m 
1897, and 2,7 ^3,300 in 1906 They are nearly all Great-Russians 
and belong to the Greek ( hurch (4 % Nonconformists) The 
importance of the Moscow government as a maniifacturmg 
c entre is steadily increasing, and it now stands first in Russia 
Ihe chief fac tones are for cottons, woollens, silks, clothing, 
chemicals, sugar refineries, distilleries, iron-works There is 
b( sides a \ ery great variety of minor mdustnes—such as those 
c<'ncerned with gold thread and gold brocades, gold and silver 
jewelry, bronze, perfumery, sweets, tobacco, tanneries, gutta- 
percha, furniture, carriages, wall-paper, toys, baskets, lace, 
ind papier-machc The government is divided into 13 districts 
The prehistoric anhaeology of Moscow htus been carefullv 
sttnlud I his district has been inhabited since the Stone Age 
Bronze implements are rare and there are places where instru- 
ments of stone, lx)ne and iron are found together The mhabi 
tants who (onstriirted the burial mounds in the loth to 12th 
centuries seem to have been of Finnish origin, and were poorer, 
as a rule, than then contempor tries on the Volga 
MOSCOW (Russun Moskva), the second c«tpital of the 
Russian empire, and chief town of the government of the same 
name, in 55*^ 45' N and 37^ 37' E, on both banks of the 
river Moskva, a tributary of the Oka It is bv rail 400 m 
from St Petersburg, 1017 from Odessa, and 814 from ^Varsaw 
It lies to the north of the most densely peopled parts of Russia 
(the ‘‘black-earth ngion’), whilst the country to the north 
of it IS rather thinly peopled OvS far as the Volga, .ind very 
spaisely lieyond that The space between the middle Oka 
and the Volga, however, was the cradle of the Great-Russian 
nationality (Novgorod md Pskov excluded), and four or five 
centuries ago Moscow had a quite central position with regard 
to that region 

Ihe present city covers iin area of 32 sq m (about 40 when 
the suburbs are included) In ihe centre, cm the left bank of 
the Moskva, stands the Kreinl or Kremlin, occupy the 
Borovitsky hill To the east of the Kremlin is the Kitay-Gorod, 
formerly the Great Posid, the chicT centre of trade The 
Byelyi-Gorod, which was formerly enclosed by a stone wall 
(whence the name), surrounds the Kremlin and the Kitay-Gorod 
on the west, north, and north-east A line of boulevards now 
occupies the place of its wall (destroyed m the i8th century), 
and forms a first circle of streets round the centre of Moscow 
The Zemlyanoy-Gorod (eartlien tntiosiare) surrounds the 
Byelyi-Gorod, including the Zamoskvoryechie on the right 
bank of the Moskva Ihe earthen wall and palisade that 
formerly enclosed it no longer exist, their pkee being taken 
bv a senes of broad streets with gardens on both sides — the 
Sadovaya, or Gardens Street The fourth enclosure (the Kamer 
College earthen wall) was made during the reign of Catherme 11 , 
It of unregular shape, and encloses the outer parts of Moscow, 
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whilst the suburbs and the villages which have sprung up on 
the highways extend some miles beyond 

fhe Klremlin is an old fort of pentagonal (nearly triangular) 
shape, about 100 acres in extent, occupy mg a hill 130 ft above 
the level of the Moskva It is enclosed by a high stone battle- 
mented wall 2430 yds in length, restored during the 19th 
century, and having nineteen towers Its five gates are sur- 
mounted by towers and are all noteworthy The Spaskiya 
(Saviour^s) Gate was erected m 1491 by a Milanese architect, 
the Gothic tower (203 ft ) that surmounts it was added in 1626 
by the English architect, Holloway A sacred picture of the 
Saviour (the ^‘palladium of Moscow’*) was placed upon it in 
1647, and all who pass through the gate uncover The towers 
surmouriting the other four gates were erected by order of 
Ivan III Of the sacred buildings of the Kremlin the most 
venerated is the Uspenskiy cathedral The former church of 
this name was erected m 1326 by the tsar, Ivan Kalita, but, 
on its falling into disrepair, a new one was built on the same 
place in 1475-1479, by the Bolognese architect, Fioraventi, 
in the Lombardo-Byzantine style, with Indian cupolas It was 
restored each time after being pillaged or burnt in 1493, 1547, 
1682 and 1812 It contains the oldest and most venerated 
holy pictures in Russia, one of whic h is attributed to the metro- 
politan Peter, another to St Luke The cathedral possesses 
also the throne of Vladimir I , and numerous relic s of saints, 
some of which date from the 14th century The Russian 
metropolitans and patriarc hs were consecrated in this c athedral, 
as well as the tsars after Ivan IV The Arkhangel cathedral, 
on the opposite side of the sejuare, was originally built in 1333, 
and a new one was erected in its place in 150 3-1 308 It c ontains 
the tombs of the tsars from Ivan Kalita (1340) to Ivan Alexeivich 
(1696), and possesses vast wealth The Blagovyeshchensk 
cathedral, recalling the churches of Mount Athos (in Turkey), 
was first built in 1397, rebuilt in 1484-1489, and restored in 
1883-1896, the remarkable pictures of Rublev (1405) are still 
preserved It was the private chapel of the tsars, and m it 
they are baptized and married Vestiges of a very old church, 
that of the Saviour m the Wood, contemporaneous with the 
toundation of Moscow, still exist m the yard of the palace A 
stone church took the place of the old wooden structure in 1330, 
and was rebuilt in 1527 The Voznesensky convent, erected 
in 1389 1393, and restored in the end of the 19th century, ib 
the bunal-place of wives and sisters of the tsars The Chudov 
monastery, erected in 1358-1365 and rebuilt m 1771, was the 
residence of the metropolitans of Moscow and a state prison 
Close by, the great campanile of Ivan Veliky, erected in the 
Lombardo-Bvzantuie style by Boris Godunov, in 1600, 
rises to the height of 271 ft (318 ft including the cross), xnci 
contains many bells, one of which weighs 64^ terns Close by 
IS the well-known Tsar-Kolokol (king of the bells), 65 ft in 
circumferenc e round the rim, 19 ft high, and wc igliing 198^^ tons 
It was cast in 1735, broken during the fire of 1737 before 
being hung The treasury of the patriarchs in the campanile 
of Ivan Veliky contain > not only such articles of value as the 
sakkos (episcopal robes) of the metropolitans with 70,000 pearls, 
but also very remarkable monuments of Russian archaeology 
The hbrary has 300 Greek and 1000 very rare Russian MSS , 
includmg a Gospel of the 8th century 
The great palace of the tsars, erected in 1838-1849, is a fine 
building in white stone with a gilded cupola It contains the 
ierems, or rooms erected by Tsar Michael heodorovich for the 
young princes his sons in 1636 (restored in 1836-1849, their former 
character being maintained), a remarkable memorial of the 
domestic life of the tsars m the 17th century In the treasury 
of the tsars, in the Orujeynaya Palata, now public museums, 
the richest stores connected with old Russian archaeology are 
preserved — crowns, thrones, dresses, various articles of house- 
jM)ld furniture belonging to the tsars, Russian and Mongolian 
carnages, &c The Granovitaya Palata, another wing 
<#tbe great palace, consists of a single-vaulted apartment 
built m 1473-1490, and is used as a state banqueting hall 
The four sides of the Senate Square are occupied by buildings 


of various dates, from the 15th century onwards Among them 
IS the imposing senate, now the law courts, erected by Catherine 
II (1771-1785) Facingit is thearsenal(i7oi-i736) The temple 
of the Saviour, begun in 1817 in commemoration of the events 
of the French campaign of 1812, was abandoned in 1827, and 
a new one was built during 1838-1883 on a hill on the bank of 
the Mohkva, at a short distance from the Kremlin Its style 
is Lombardo-Byzantine, with modifications suggested by the 
military taste of Nicholas I 

The Kitay-Gorod, which covers 121 acres, is the chief com- 
mercial quarter of Moscow It contains the new bazaars, a 
triple block of buildings erected in 1888-1893 sandstone, at 
a cost of over £1,630,800, and the Gostinoy Dvor, consisting 
of several stone buildings divided into 1200 shops The Red 
Square, 900 yds long, with a stone tribunal in the middle, 
winch was formerly the forum, market cross and place of execu- 
tion separates the bazaar from the Kremlin At its lower 
end stands the fantastic Pokrovsky Cathedral (usually known 
as Vasili Blazhtnnyi), one of the wonders of Moscow, on account 
of Its towers, all differing from each other and representing, 
in their variety of colours, pine-apples, melons and the like 
It was begun by Ivan the lernble in 1554 to commemorate the 
conquest of Kazan, but not completed until 1679 was 
plundered and desecrated by the hrench in 1812, but restored 
in 1839-1845 The exchange, built m 1838 and lestored in 1873, 
is very lively, and its “ exchange arteh ” (associations of nearh 
2000 brokers) are worthy of remark Banks, houses of great 
commercial firms, streets full of old book-shops carrymg on a 
very large trade, and finally the Tolkuehy rynok, the market 
of the poorest dealers in old clothes, occupy the Kitay-Gorod, 
side by side with restaurants of the highest class In this 
quarter arc also situated the house of the Romanovs, the reigning 
dynasty of Russia, rebuilt and refurnished in 1859 in exact 
conformity with its former shape, and the printing-office of 
the synod of the Orthodox Greek Church, founded in 1563 and 
containing about 600 MSS and t 0,000 very old printed books, 
together with a typographical museum At the entrance to 
the Kitay-Gorod stands the chapel of the highly venerated 
Virgin of Iberia, a copy made in 1648, of a holy picture placed 
on the chief gate of the monastery of Mt Athos 

The northern parts of the Byclyi-Gorod are ilso the (entre 
of a lively trade Here arc situated the Okhotnvi Ryad (poultry 
and game market) and the streets Tverskaya, Petrovka and 
Kuznetsky-Most the rendezvous of the world of fashion Here 
also are the theatres, the industrial art museum, imperial bank 
(i 8()4), and Rozhdestvensky convent (founded in 1386) In the 
south-west of the Byelyi-Gorod, opposite the Alexander Garden 
cm the west side of the Kremlin, stand the university (see below), 
museum of domestic industries, Rumyantsev Museum and 
church of the Redeemer This last, built in the form of a Greek 
cross in 1837-1883 at a cost of nearly £1,600,000, is dominated 
by five gilded domes and faced externally with marble The 
interior is harmoniously decorated with gold and marble, and 
adorned with pictures by Verestetagm and other Russian 
artists In the east of the city are three monasteries all dating 
from the 14th century 

The Zemlyanoy-Gorod, which has arisen from villages that 
surrounded Moscow, exhibits varied characteristics In the 
neighbourhood of the railway stations it has busy centres of 
traffic, other parts are manufacturing quarters, whilst others — 
for instance, the small quiet streets on the west of the boulevard 
Prechistenka, called the old Konushennaya, with their wooden 
houses and spacious courtyards — are the true abodes of the 
families of the old, for the most part decayed, but still proud, 
nobility The Zamoskvoryechie, on the right bank of the 
Moskva, is the abode of the patriarchal mere hant families 

The climate of Moscow is cold and continental, but healthy 
The average annual temperature is 401® F (Jan, 14®, 
July, 66 5®) The summer is warm (64 2°), and the winter 
cold and dry (15 8®), great masses of snow lying in the streets 
The spring, as is usually the case in cold continental climates, 
IS beautiful The prevailing winds are south-west and south 
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The river Moskva is frozen, on the average, for 1 53 days (from 
Nov 12 to April 13) 

The Moskva is crossed by five bridges, a branch of it, or rather 
a channel, makes an elongated island in the middle of the city 
Water of excellent quality, principally from the Mytishchi 
sprmgs and pounds, ii m distant, has since 1893 t>een led 
to fountains in different parts of the city, whence it is distributed 
by watermen 

The population was estimated at only 150,000 in the middle 
of the i8th century, and at 250,000 in 1812 Since 1870 it has 
been growing at the rate of about 2^ % per annum, (1872), 
601,969, (1882), 753,469, (1902), 1,092,360, or including the 
suburbs 1,173, 4^7 > (est 1907), 1,359,254 The housing problem 
is of great importance in Moscow, as it appears that over 10 % 
of the domiciles are underground And while the average for 
the city IS t^^o occupants to each room, there are more than 
10,000 domiciles which have more than four occupants to each 
room, representing one-fourth of the population 1 he average 
mortality is consequently high, namely 28 per 1000 (53 per 1000 
if the children inmates of the jpoundlmg House be imluded) 
Fires occur very frequently The inhabitants ire mostly Grcat- 
Russians They belong thiefly to the Orthodox Greek Church, 
or are Nonconformists, the Lutherans number 2 % and the 
Roman Catholics i % 

Since the 14th century Moscow has been an important < om- 
mercial city About the end of the 15th century its princes 
transported to Moscow, Vladimir, and other Russian towns 
no fewer than 18,000 of the richest Novgorod merchant familus, 
and took over the entire trade of that city, entering into direct 
relations with Narva and Livonia The annexation of Kazan 
(1552) and the conquest of Siberia (1580-1600) gave a new 
importanc e to Moscow, brmging it into direct commercial 
relations with Khiva, Bokhara and China, and supplying it 
with Siberian furs Ihe fur- trade had a great fascination 
for all European merchants m the ibth (entury, and an English 
company, having received the monopoly of the Archangel trade, 
caused their merchindisc to be sent by the White Sea instead 
of by the Baltic Moscow thus became the centre for nearly the 
entire trade of Russia, and the tsar himself engaged in large 
commercial operations Situated at the intersection of six 
important highways, Moscow was the storehouse and exchange- 
mart for the merchandise of Europe and Asia The opening 
of the port at St Petersburg affected its commercial interest 
unfavourably at first, but the Asiatic trade and internal trade 
of Moscow have since then enormously increased Here are 
concentrated the trafhc in grain, in hemp and in oils sent to 
the Baltic ports, m tea, brought both by way of Siberia and 
of St Petersburg, in sugar, refined here in large quantities, 
in grocery wares for the supply of more than half Russia and all 
Siberia, in tallow, skms, wool, metals, timber, wooden wares, 
iron and steel goods, wine, drugs, raw cotton, silk and all oUier 
produce of the manufactures of middle Russia As a railway 
centre the c ity plays so predominant a part that J to \ of all 
the goods clamed by the railways of European Russia are loaded 
or unloaded at Moscow The banks, includmg the mortgage 
banks, are the most important in Russia 

From the 15th century onwards the villages around Moscow 
weie renowneci for the vanetv of small industries whuh they 
earned on, the first large manufactures in cottons, woollen 
fabnes, silk, china and glass in Great-Russia were established 
at Moscow m the T7th and i8th centuries After 1830, m con- 
sequence of protection tariffs, the manufactones m the govern- 
ment of Moscow rapidly increased m number, but two-thirds 
of them are now concentrated in the capital Moscow is m 
fact the principal manufacturing city in the empire, employing 
about 100,000 operatives m her mills and factories Nearly 
one-half of them are engaged m the textile industries, especially 
calico-printing Next in importance comes the preparation 
of food-stuffs, followed by the metal and metallurgical industries 
and the chemical works 

Moscow has many educational institutions and scientific 
societies The university, founded in 1755, exercised a powerful 


influence on the intellectual life of Russia during the years 
18301848, and it still (ontinues to be the most frequented 
Russian university In 1904 it had over 5000 students, who 
are mostly poor Ihc library contains some 286,000 volumes, 
and has rich tollections in mineralogy geology and zoology 
Among the museums the Rumy intsev, now connected with the 
so-cilled public museum, occupies the first rank It contains 
a library of 700,000 volumes and 2300 MSS remarkable collec- 
tions of old pictures, sculptures and prints, as well as an extensive 
mmeralogical collection, and an ethnographical collectior^ 
representing verv accurately the various races of Russia The 
private museum of Prince Golitsui contains a good collection 
of paintings and MSS The Shchukin Museum contains Russian 
antiquities, pictures and objects of industrial art A number 
of excellent free libraries have been opened, two of them con- 
taining valuable collec tions of books and MSS Ihe remarkable 
Tretyakov gallery of pictures, chiefly of the Russian school, 
has been presented (1892) by its owner to the city The phil- 
anthropic institutions include the vast foundling hospital ( 1764) 
The municipal relief of the poor was entirely reorganized m 
1894, partly on the Elberfeld system and partly on quite new 
and original lints 

Moscow IS surrounded by beautiful parks and pictuiesque 
suburbs Of the former one of the most frequented is the 
Petrovsky Park, to the north-west, with a castle built in 1776, 
burnt bv the French in 1812, but rebuilt m 1840 A little farther 
out lb the Petrovskoye Razumovskoyc estate, with an agricul- 
tural academy (1865) and its dependencies (botanical garden, 
experimental farm, &c ) Another large park and wood surround 
an m^pcrial palace (1796) in the village of Ostankino The 
private estates of Kuzminski, Kuskovo and Kuntsevo are also 
surrounded bv parks, the last has remains of a very old grave- 
yard, supposed to belong to the pagan period In the south- 
west, on the right bank of the Moskva, which here makes a 
great loop to the south, arc the Vorobyevy hills, which are 
accessible by steamer from Moscow, and afford one of the best 
views of the capital In the loop of the Mi'skva is situated the 
Novo-Dyevichy or Virgins’ convent, erected in 1524 and con- 
nected with Sophia, sister of Peter the Great, and many events 
of Russian history In the south, on the road to Serpukhov 
IS the village of Kolomtnskoye, founded in 1237, a favourite 
residence of Ivan the Ic rrible and Peter the Great, with a ( hurch 
built in 1537, a strikmg monument of Russian archite( lure, 
restored in 1880 Ihe monastery Nikolo-Ugryeshskiy, 12 m< 
from the cit>, between the Kursk and Ryazan railways, 
occupies a beautiful site and is much visited by Moscow mer- 
<hants, to venerate a holy picture by which Dmitry Donskoi 
IS said to have been blessed before going to fight (1380) the 
Mongols In the north, the forest of Sokolniki, covering 4J 
sq m , with its radial avenues and numerous summer 
residences, is the part of Moscow most frequented by the middle 
classes 

History — The Russian annals first mention Moscow in 1147 
as a place where Yuri Dolgoruki, prince of Suzdal, met Svya- 
toslav of Syeversk and his allies Ihe site was inhabited from 
a very remote antiquity by the Merya and Mordvinians, whose 
remains are numerous in the neighbourhood, and it was well 
peopled by Grcat-Russians m the 12 th century lo the end 
of the 13th ( enturv^ Moscow remained a dependency iff the princes 
of Vladimir, and suffered from the raids of the Mongols, who 
burned and plundered it in 1237 and 1293 Under Daniel, 
son of Alexander Nevsky (1261-1302), the prince of Moscow 
first acquired importance for the part he took m the wars against 
the Lithuanians He annexed to his principality Kolomna, 
situated at the confluence of the Moskva with the Oka His 
son m 1302 annexed Percy aslavl Zalesky, and in the following 
year Mozhaisk (thus takmg possession of the Moskva from its 
source to its mouth), and so inaugurated a policy which lasted 
for centuries, and consisted in the annexation by purchase and 
other means of the neighbouring towns and villages In 1300 
the Kremlm, or fort, was enclosed by a strong wall of earth and 
timber, offering a protection to numerous* emigrants from the 
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Tver and Ryazan principalities Under Ivan Kabta (i 32 5-1341) 

the principality of Vladimir — where the princes of Kiev and 
the metropolitan of Russia had taken refuge after the wars 
that desolated south-western Russia — became united with 
Moscow, and m 1325 the metropolitan Peter established his 
seat at Moscow, thus gl^^lng new importance and powerful 
support to the young principality In 1367 the Kremlin was 
enclosed within stone w^alls, which proved strong enough to 
resist the Lithuanians under Olgierd (1368 and 1371) Kalita's 
grandson, Dmitry Donskoi, annexed the dominions of Starodub 
and Rostov, and took part in the renowned battle of Kulikovo 
(1380), on the Don in the government of Tula, where the Russians 
ventured for the first time to oppose the Mongols m a great 
pitched battle 1 wo years aft( r the battle of Kulikovo Moscow 
was taken and plundered (for the last time) by Toktamish, khan 
of the Golden Horde of th( Mongols 
The increase of the principality continued during the first 
half of the 15th century, and at the dcvith of Vasili (or Basil) 
the Blind, m 1462, it included not only the whole of wliat is 
now the government of Moscow, but also large parts of the 
present governments of Kaluga, full Vladimir, Niiniy-Nov- 
gorod, Kostroma, Vyatka, Vologda, Yaroslav and Iver It 
was not however until the reign (1462-1505) of Ivan III that 
the pnnee of Moscow set up claims to other parts of Russia, and 
called himself “ Ruler of all Russia ” In 1520 Moscow was said 
to contain 45,000 houses and 100 000 inhabitants Ivan IV 
annexed Novgorod and Pskov to Moscow, and subdued Kazan 
and Astrakhan But after his reign Moscow suffered from a 
long series of misfortunes In 1 547 two conflagrations destroyed 
nearly the whole of the city, and a few days later the latar khan 
of the Crimea advanced against it with 100,000 men He was 
compelled U) retire from the l>anks of the Oka, but in 1571, 
taking advantage of the state into which Russia was brought 
by the extravagances of Ivan, he took Moscow and burned all 
the city outside the Kremlin fhe gates of the Kremlin havmg 
been shut thousands of people perished m the flames, and the 
annals record that of the 200,000 who then formed the population 
of Moscow, only 30,000 remained In i5()i the Tatars of the 
Crimea were again in Moscow and avenged their repulse from 
the Kremlin on the inhabitants of the unfortified town Mean- 
while the political influcnc e of the boyars had gradually mcreased 
The peasants, who settled on their lands, or on the estates which 
the prince bestowed upon his boyars, had become serfs , and the 
political tendency of the boyars, supported by the wealthier 
middle classes (which had also a rapid development m the same 
century), was to become rulers of Russia, like the noblesse of 
Poland During the reign of Feodor or Theodore (11584-1598), 
Boris Godunov, the regent, ordered the murder of the heir to 
the throne, Demetrius, son of Ivan IV , and himself became tsar 
of Russia Moscow suffered severely in the struggle which 
ensued, especially when the populace rose and exterminated 
the Polish garrison, on which occasion the whole of the city 
outside the Kremlin was again burned and plundered But 
m compensation it acquired in the eyes of the nation a greatly 
mcreased importanc e, as a stronghold against foreign invasions 
The Novo-dyevichy or Virgins’ nunnery, which the Poles be- 
sieged (t6io) without taking, was invested with a higher sanctity 
The city also by-and-by recovered its commercial importance, 
and this the more as other commercial cities were ruined, or 
fell into the hands of foreigners, and thirty years later Moscow 
was agam a wealthy city Owmg, however, to the evcr-increas- 
mg concentration of power in the hands of the tsar, and the 
steady development of autocracy, it lost much of its political 
importance, and assumed more and more, especially under 
Alexis Mikhailovich (1645-1676), the character of a private 
jgfitate of the tsar, its suburbs burning mere dependencies of 
■jgyast household 

Hlltering the whole of the 17th century Moscow contmued to be 
iKe scene of many troubles and internal struggles The people 
■Shveral times revolted against the favourites of the tsar, and 
were subdued only by cruel executions, in which the strelizy — a 
class of citizens anQ merchants rendering hereditary military 


service — supported the tsar Afterwards appeared the raskd 
or nonconformist movement, and in 1648, when the news spread 
that Stenka Razm was advancing on Moscow “ to settle his 
accounts with the boyars,” the populace was kept from rising 
only by severe repressive measures and by the defeat of the 
mvader Later on, the streltzy themselves engaged ih a series of 
rebellions, which led the youthful Peter the Great to suppress 
them ( 1 698) amid streams of blood The opposition enc ountered 
at Moscow to his plans of reformmg Russia according to his 
ideal of military autorjracy, the conspiracies of the boyars and 
merchants, the distrust of the mass of the people, all compelled 
him afterwards to leave (1703) the city, and to seek, as his 
ancestors had done, a new capital Ihis he founded at St 
Petersburg on the very confines of the military empire he was 
trying to establish 

In the course of the i8th century Moscow became the seat 
of a passive and discontented opposition to the St Petersburg 
government Peter the Great, wishing to see Moscow like other 
capitals of western Lurope, ordered that only stone houses 
should be built withm the walls of the town, that the streets 
should be paved, and so on, but his orders were only partially 
executed In 1722 the Kremlin was restored In 1739 the 
city became once more the prey of a great conflagration, two 
others followed in 1748 and 1753, and gave an opportunity for 
enlarging some streets and squares Catherine II tried to 
conciliate the nobility and applied herself to benefit the capital 
with new and useful buildings, such as the senate house, the 
foundlings’ and several other hospitals, salt stores, &c 

Ihe last public disaster was experienced by Moscow m 1812 
On the T 3th of September, six days after the battle of Borodino, 
the Russians troops evacuated Moscow, and the next day the 
French occupied the Kremlin The same night, while Napoleon 
was waiting for a deputation of Moscow notables, and rec eived 
only a deputation of the nch raskolntk merchants, the capital 
was set on fire through the carelessness of its own inhabitants 
(it was no heroic deed of Roztopchin’s), the bazaar, with its 
stores of wine, spirits and chemical stuffs, becoming the prey 
of the flames Ihe inhabitants abandoned the city, and it 
was pillaged by the Prench troops, as well as by Russians them- 
sclvc s, and the burning of Moscow became the signal of a general 
rising of the peasants against the French The w'ant of supplies 
and the impossibilty of wintenng in a ruined city, continually 
attacked by cossacks and peasants, compelled Napoleon to leave 
Moscow on the 19th of October, after he had unsui cessfullv 
attempted to blow up certain parts of the Kremlin 

(PA K , J 1 Be) 

MOSEL (Fr Moselle), a river of PYance and Germany, 
a left-bank tributary of the Rhine It rises at an altitude 
of 2411 ft on the west flank of the Vosges, close to the Pranco* 
German frontier, and a httle N of the Ballon d ’Alsace 
It flows first N W through the French department of Vosges, 
bends towards N through that of Meurthe-et-Moselle, forms 
the Fraiuo German frontier for a short distance below Pagny, 
and enters Lorraine From Sierck to WasserbiJlig it forms 
the frontier between the Rhine Province and Luxemburg, 
then, turning N E , it follows a sinuous course and reaches 
the Rhine at Coblenz The principal towns on the banks of 
the Mosel are, in PYance Remiremont, Spinal, Toul and Pont- 
^i-Mousson, in Germany Metz, Diedenhofen, Irier (Proves) 
and Coblenz The Mosel receives the waters of the Moselotte, 
Meurthe, Seille and Saar (its principal tributary) on the right, 
and the Madon, Orne and Sauer on the left Navigation for 
small vessels extends downwards from Fronard, a little below 
Nancy, the Mosel canal affording communication from a point 
above Metz to the frontier In the lower part of the valley are 
the vineyards from which the well-known Mosel wines are 
produced The Valley-.of the Mosel, especially the part between 
Trier and Kochem, is noted both for picturesque scenery and 
for many sites of antiquarian interest The length of the river 
is 314 m 

MOSELLE*Llfi[E» the designation of a line of French barrier 
forts {forts d^arret) on the upper Moselle between the fortresses 
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of Spinal and Belfort (see these articles, also Meuse Line and 
articles referred to therein) Ihc purpose of this line, the 
separate forts of which command the relatively few lines of 
advance from upper Alsace through the Vosges, is to deflect 
a possible German invasion from Alsace either towards Belfort 
or towards the open gap between Epinal and Toul called the 
Troupe dXpinal 

MOSEN» JULIUS (1803-1867), German poet and author, was 
born at Maneney m the Saxon Vogtland on the 8th of July 
1803 He studied law at Jena, and, after two years in Italy, 
at Leipzig In 1834 he settled in Dresden as an advocate 
He had meanwhile shown great literary promise by his Lied 
vom Ritter Wahn (1831) This was followed by the more philo- 
sophical Ahasver (1838), and by a volume of poems, Gedichte 
(1836, 2nd ed , 1843), among which indreas Hofer and Die 
letzten Zehn vom vierten Regiment have become popular He 
wrote the historical plays Heinrich der Finkler (Leipzig, 1856), 
Cola Rienzi, Die Braute von Florenz, Wertdeltn und Helene 
and Kaiser Otto 111 (the four 1 ist being published in his Theater 
1842), and a politico-histoncal novel, Der Kongress von Verona 
(1842), which was followed by a charming collection of short 
stories {Bilder tm Moose , 1846) In 1844 Mosen accepted the 
appomtment of dramaturge at the Court Theatre in Oldenburg, 
but he was soon afterwards stricken with paralysis, and after 
remaining an invalid for many years, died at Oldenburg on the 
loth of October 1867 Of his later works may be mentioned 
Die Dresdner Gemaldegallerie (1844), and the tragedies Herzog 
Bernhard (1853) and Der Sohn des Furslen (1858) 

A collection of Ins works, Samlhchc Werke, appeared in 8 vols 
(1803 new ed , by Ins son, wnth a biograj^hy 6 vols , 1880) 

MOSER, JOHANN JAKOB (170T-1785), German juiist, was 
born at Stuttgart on the i8th of January 1701 He studied 
at the umversily ol 1 ubingeii, where, at the early age of nineteen, 
he was appointed extraordinary professor of law In 1729 
he became ordinary professor, and in 1736 he accepted a chair 
and directorship in the university of Frankfort on the Oder 
On acc ount, howevei, of differences with King Frederick William 
I of Prussia, he resigned these offices m 1739 and retired to 
Ebersdorf, a village in the principality of Reuss, where for 
several years he devoted himself wholly to study, and especially 
to the production of his Devtsches Staatsrecht In 1751 he was 
recalled to Wurttemberg as district counsellor, and m 1759 was 
imprisoned at Hohentwiel on account of the steps he had taken 
m connexion with this office against certain tyrannical proceed- 
ings of the duke In 1764 he received his hberty and was 
restored to office He diecl on the 30th of September 1785 
Moser was the first to discuss in an adec|uatc form the subject of 
European international law He wrote more than 500 volumes, 
his pnncipal works being Deutsches Staatsrecht (1737-1754), 
Neues deutsches Staatsrecht (1766-1773), Deutsches Staatsarchiv 
(1751-1757), Grundnss der heutigen Staatsverfassung von Deutsch- 
land 

See Schmid, Dos / J Mosers , Schulze, / / Moser ^ 

der Voter des deutschen Staatsrechts (1809) 

M5S£R, JUSTUS (1720-1794), German publicist and states- 
man, was born at Osnabruck on the 14th of December 1720 
Having studied jurisprudence at the universities of Jena and 
Gottingen, he settled in his native town as a lawyer The 
confidence he inspired among his fellow-citizens soon led to his 
being appointed advocatus patriae (state attorney) On the 
appointment of the duke of York (son of George III of England) 
to the lay Protestant bishopric of Osnabruck, he was attached 
to the person of the new ruler as legal adviser, and continued 
in this office of trust for twenty years From 1762 to 1768 he 
was justiaanus (chief justice) of the criminal court in Osnabruck, 
and in 1768 was made Gehetmer Referendar (privy councillor of 
justice) He died at Osnabruck on the 8th of January 1794 
Not only as a statesman and administrator, but also as a 
publicist, Moser occupied a leading position among the men 
of his time His history of Osnabruck (1768, 2nd ed 1780, 
3rd ed 1819) IS a masterly work In his Patnoiische Phantasten 
(1775-1786, 2nded by his daughter, I W J von Voigts, 1804, 
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new ed by R Zollner, 1871) he shows himself m advame ot 
his time s, pled,ding as he does for a nation il organic development 
of a state in the place of arbitrary laws impeiscd by the sovereign 
His Vermtschle Schnjten (published by F Nicolai with a bio- 
graphy, 1797-1798) also display a deep insight into human 
nature and sparkle with humour and witty sallies Moser was 
also a poet of some repute and wrote a tragedy, irnnmus 
(1749) A statue of him by Drake was unveiled m Osnabruck 
m 1836 

His collected works, Sdmtliche Werke, were published by B 
Abcken (10 vols , 1842-1844) Sec J Kieyssig, Justus Moser 
(1857) Hupprecht, Justus Mosers svztale und volkswxrt'ichajthche 
Anschauungen (1892) K Mollenha,uer, Mosers AnUil an der Wteder 
he^ebung des deutsdun GetsUs (1896) 

MOSES (Gr MwuoT/?, \IciKrr}?), the great Jewish lawgiver, 
prophet and mediator, and leader of the Israelites from Egypt 
to the eastern borders of the promised land The records of 
his life and work are noticed m the articles Exodus, Numbers, 
Deuteronomy, where the several sources of the narritives 
are destribed He appears m Midian at the “ Mount oi God ’ 
(Horeb) dwelling with its priest Jctliro (y v ), one of whose s(\en 
daughters he married, thus becoming the father of Gershom 
and Eliezer Of Ins earlier life it was said tliat he was born m 
Egypt of Levite parents, and when the Pluiraoh commanded 
that every new-born male child of the Hebrews should be killed, 
he was put into a chest and cast upon the Nile He was found 
by Pharaoh’s daughter, and his (stcp-)sistcr Miriam (optrived 
that be should be nursed by his mother, on growing up he killed 
an Eg> pLian who w^as oppressing an Israelite, and Uus becoming 
known, he sought refuge in flight 

The story of the youth of Moses is, as is commonlv the lase 
with great heroes, of secondary origin, moreover, the iircum- 
stanees of his birth as related m Exod 11 find numerous paiallels 
m legend elsewhere, e g in the story of the historical S u’gon 
(L W King, Early Bab Kings, 11 87 s(]q ), in the myths of 
Osins and many others (sec, at length, A Jereimas’s Das Alte 
Test tm Lichte des idten Orients, 1906, pp 408 sqq , Bab im N 
Test p 30 seq ) The story of the adoption of Moses by the 
Egyptian princess appealed to later imagination (Josephus, 
int 11 9, TO, Acts vn 20-22), and many fanciful fables 
grew up aroui^d this and the other biblical statements The 
name MOsheh, explained by the fact that the princess “ drew 
him ” (mdshdh) out of the waters, means properly “ one who 
draws”, a derivation from Eg ^w«j»(w), “ child,” finds more 
favour, but is not certain 

At the holy mount, Moses received the divine revelation and 
was commissioned to bring the people a three-days’ journey out 
of Egypt to sacrifice at this spot (Exod 111 12, 18, v 3, vui 27) 
The deity revealed himself in a new name, Yahweh, and with 
signs and wonders fortified Moses for his task On his return 
he experienced a remarkable incident which is obscurely asso- 
ciateel with the rite of circumcision ^ The plagues with which 
the reluctant Pharaoh was coerced culminated in the destruction 
of all the first-born, and Israel escaped to the Red Sea The 
pursuing Egyptians were drowned, and the mirriculous preserva- 
tion of the chosen people at the critical moment marks the first 
stage m the national history ^ (See Exodus, The ) 

The other events need not be detailed Kadesh (holy) was 

^ Exod IV 24-20 it possibly explains the transference of the rite 
Irom the bridegroom to the new-born son For a recent discussion, 
see H P Smith, Journ Bib Lit (looo), pp 14-^4 and the article 
Circumcision (with J O Frazers essay in the Independent 
Review 1904, pp 204-218) 

^ The plagues appear to have been amplified In Exod iv throe 
signs are given tne hand of Moses is stricken with leprosy and 
restored (the sign for Mose^) , his rod become s a serpent (cf vii 8-13, 
the sign for Pharaoh), and the water is turned into blood (cf vii 17 
sqq ) If Pharaoh still remains obdurite his first born is threatened 
(iv 21 sqq ) As regards the crossing of the Red Sea, a perfectly 
rationalizing explanation can be found with a strong east wind 
its waters could temporarily recede and permit a passage (set Journ 
Vict Inst XXVI 28 xxviu 268, 277) To the Israelites, however, 
it was a miracle, an unexpected intervention on the part of Yahweh, 
and the first of many marvels which he performed on behalf of the 
people of his choice To rationalize this or any of the senes misses 
the whole point of the rthgious history 
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the chief centre This was the scene of the “ strife at 
Menbah (striving) where Yahweh “ shewed himself holy ’’ 
(Num XX a parallel account joins the name with Massah 

(trial, proof) where Yahweh “ proved * the people (Exod 
XVII 1-7) These two names (Deut ix 22, xxxii j;i) with their 
significant meanings recur with varying nuances (Ps Ixxxi 7, 
xcv 8 seq ) Here also in the wilderness of Shur, and possibly 
at En-mishpat (well of judgment, t e Kadesh, Gen xiv 
7), Yahweh made for Israel “ statute and judgment ” and 

proved them Ihis is apparently viewed as the goal of 
the three-days’ journey (Exod xv 22-25) In this district the 
defeat of the Amalekites is more naturally located (Exod xvii , 
cf I Sam xxvii 8) and here, finally, for some cause, now 
obscured, Moses and his brother Aaron (qv) incurred Yahweh’s 
displeasure (Num xx 12, xxvn 14, Dcut xxxii 51, Ps cvi 
33) Pisgah or Mt Nebo (the name suggests a foreign god), to 
the north east of the Dead Sea became the scene of the death 
of Moses, lus burial-place was never known (Deut xxxiv ) 

In estimating the w^ork of one who stands at the head of the 
religious and legal institutions of Israel, it is necessary to refrain 
from interpreting the traditions from a modern legal standpoint 
or in the light of subsequent idexs and beliefs for which the 
sources themselves give no authority Much confusion has been 
caused by attributing to Mosc s more than the Pentatcuc h itself 
claims, and b> misunderstanding the meaning of later references 
(Mat xix 8, Mark vn 10, x 5, xu 26, Luke xx 37, John vu 
22) Moreover, it is necessary to allow that the traditions rcla ing 
to both Moses and A iron underwent change The piicslhoods 
of Shiloh and Dan could boast of an illustrious origin (i Sam 
11 27 seq , Judg xvin 30), but the religious practices associated 
with the former especially were not those of the purest type 
When Aaron himself is connected with the worship of the golclen 
calf, and when to Moses is attributed a bia7cn serpent which 
the reforming king Hezekiah w'as the first to destroy , it is evident 
that religious conceptions developed m the course of ages 
Although Moses was venerated as a prophet (IIos xu 13), a 
mediator (Jer xv i ) and a leader (Mic vi 4, Isa Ixiii ii), much 
of the legal procedure ascribed to him must belong on internal 
grounds (religious, ethical and sociological evidence) to a post- 
Mosaic age Many of the Mosaic laws find parallels and analogies 
m all ages outside the sphere of Israelite influence, notably in 
the laws codified several c entuncs previously by the Babylonian 
king Khammurabi (see Babylonian Law) The practice of 
finding in ancient authority^ a precedent for institutujns new and 
old (cf the law of booty, t Sam xxx 25, with that ascribed to 
Moses in Num xxxi 25 sqq ) is quite in accordance with Oriental 
custom and explains the growth of the present extremely complex 
sources But this very development of Mosaism implies the 
existence of an original nucleus or substratum, although the 
recovery of its precise extent is very diflicult The legislation 
on Mt Smai (Horeb) w hich apparently occ upies a very important 
lace in tradition (P xod xx sqq ) is really secondary (cf W R 
mith, Prophets of Israel y p iii), more prominence is evidently 
to be ascribed to the influence of the half- Arabian Jethro or 
Hobab, and this must be taken into consideration with what is 
known of Kcnite and kindred clans (Exod xviii , Num x 29-33, 
see Jethro, Kfnites) ^ Yahweh appears to have been known 
to them before he revealed himself to Moses, and the ancestors 
of the Israelites arc recognized as worshippers of Yahweh, but 
are on another level (Fxod vi 3) The traditions would seem 
to point to the institution of new principles in the religion 
of Yahweh and would associate with it not merelj Moses but 
those foreign elements which are subsequently found in 
Israel and Judah See Jews, ^^5, 14, 20 

Bibiiography — See furthe 'xrticles, Aaron, Decalocue, 
Hebrew Religion, Levites For the introductory questions, W 
Robertson Smith's Old Test tn Jewt sh Church and Prophets of Israel 
arc most helpful sec also J -M Lagr'ingc Htst Crit and the Old 
Testament (Eng F Myers, 1905), pp 148-179, Wcllhaustn s 

^ See K Budcle, Rch^ion of Israel to the T vile ch 1 According 
to Gen IV 26 so far from th( name Yahweh h a\ mg been macie known 
to Israel by Moses (Exod 111 13 sqq vi 2 sqq ) the worship goes 
back to the earliest ages 


Prolegomena is a conclusive elaboration of the initial stages of 
cnticism All subsequent studies vary according to the wnter's 
standpoint, W R Harper, Amos and Hosea (Iniernaf Critical 
Commentary) y pp 84 sqa , gives a convenient summary Among 
particular discussions may be named Cheyne, Ency Btb sv , h 
Meyer, hraehten. pp i“i03, and the mythological treatment 
by H Winckln Ge<:cn Isr , 11 86-95, A Jcremias, Alte I e^t yU c at 
and Fd Stucken, Astralmythcn d Hcbraer, 6 cc , pp 431 sqq 
For Jewish and other legends (to which Jude 9 alludes), see Beer, 
Leben Monies (18O3), M Grunbaum, Neue Bettrage e sent Sagenkunde 
(1893), pp 152 sqq the Assumphon of Mose^y cd R H Chailcs 
(1897) \V lisdall, ^ouyce<! of the Qur'an (1905), and hney Bib 
col 3218, §21 (with references) For the stone« of Manetho, Sec , 
Ewaid, Htst Jst 11 76 sqq Kittcl, Htst 1 26 seq , may be supple 
minted by Willrich, Juden u Cnechen vor d makkab Lrhebunii 
(1895) pp 53 sqq Maspero, Rec de travaux (1905), xxvii 13 
sqq , 22 seq (SAC) 

MOSES, ASSUMPTION OF, an extra-canonical apocalyptic 
work of the Old Testament Tht Assumption or Ascension of 
Moses {'AvoXrjipi^ Moirtrco)?) IS a prophecy of the future relating 
to Israel, put into the mouth of Moses, and addressed to Joshua 
just before the great lawgiver died Founded upon the hook of 
ricuteronomy, it is brief and unpoetical But it seems to have 
been large at first, for according to Niccphorus it consisted of 
I 1400 stichs Jt contains a brief history of Israel from Moses to 
the Mcssiani< age I he most striking feature m this work is the 
writer s scathing condemn ition of the priesthood before, during 
,ind after the Mari abean pciiod, and an unspanng dcpicciation 
of the Temple sei vices 

Ihis book was lost for many centuries till a large fragment of 
it was discovered and published by Ccriani in t86i {Monumenla 
sacra I i 53-64) from a palimpsest of the 6th ccntuiy Veiy 
little was known about the contents of this book prior to this 
discovery One passage found in this fragment is quoted in the 
Acta synodt Nicaenafy n 18 Most of the other rcferenc es relate 
to the strife of Mic hael and Sxlan about the Ixidy of Moses, and 
ascribe it to the Asccnsio Mosis, i e ^AvdXrjif/L^ Mwuc/ccds 

Various other works have been attributed to Moses, such as the 
Pctirath Moshe, the \ 6 ywv fxvaTiKwv 7 he Exodus of 

Mose'i (in Slavonic), <&c Sec Charles, Assumption of MoseSy pp 
XIV -xvii , Sehurei Gesch des pid Volkes^ m 220-221 

Date — The book has been assigned to most dates between 
the death of Herod the Great and that of Bar-Cochba But 
this text prec ludes any date after a d 70 The true date appears 
to he between 4 b c and a d 30 Herod is already dead (vi 6) 
hence it is after 4 b c , and Herod’s sons are to rule for shorter 
periods than their father, hence it must have been composed 
before these princes had reigned thirty-four years — i e before 
/ D 30 But there are grounds for assuming that ad 7 is 
probably the earlier limit (see Charles, op cit Iv -Ivin ) 

Author — The author was not an Essene, for he recognizes 
animal s<uririccs and cherishes the Messianic hope He was 
not a Sadducee, for he looks forward to the establishment of 
the Messianic Kingdom (x ) Nor yet was he a Zealot, fgr the 
quictistie ideal is upheld (ix ), and the kingdom is established 
by God Himself (\ ) He was clearly a Pharisaic Quietist, a 
Pharisee of a fast disappearing type, recalling m all respects the 
Chasid of the early Mac c abean times, and upholding the old tradi- 
tions of quietude and resignation His object is to protest against 
the growing secularization of the Pharisaic party through its adop- 
tion of popular Messianic beliefs and political ideals But his 
appeal was m vam, and so the secailarization of the Pharisaic 
movement culminated m due course m the fall of Jerusalem 

The Latin Version a Translation fiom the Greek — That our Latin 
text is derived from the Greek there can be no question Thus 
Greek words are transliterated, as ' chedno " from K«Zp 6 w 
heremus ' from ltpviiu)s, Greek idioms are reproduced, as usque nos 
duel captivos," ~ rov 17/ias aixpM\wri(r$^vai, and relTanslatiOQ into 
Greek is frequently necessary in order to correct the misrcndenngs 
of the translator or the corruptions already inherent m the Greek 
Finally fragments of the Grcjek version arc still preserved 

The Greek a 7 ranslaiton feom the Hebrew —That the Greek was in 
turn denved from a Semitic original was denied by Hilgenfeld, 
Volkmar and others But Ewaid, Schmidt-Merx, Colam, Cam^rc, 
Hausralh Dalrnin Rosenthal and Burkitt decide in favour of a 
Semitic R H Charles (op at xxxviii xlv ) is of opinion that it 
IS possible to prove that the Greek goes back not to an Aramaic 
but to a Hebrew original, on the following grounds (i) Hebrew 



MOSES OF CHORENE 897 


idiomatic phrases survive m the text Thus arcumtbo (u 7) — “ I 
will protect, * e* (cf Deut xxxu 10), and tn sacerdotes 

vocabufUur W(cf iChron xxm 14, 

andlsa xlvm 2),— theywill call themselves priests (2) Frequently 
It IS only through rctranslation that we can understand the source of 
corruptions in the text (3) In some cases we must translate not 
the Latin but the Hebrew presupposed by it Ihus in 1 7, successor 
= Stddoxof ~ must be rendered “ minister 

The Book may be the lost Testament of Moses —The present book is 
possibly the long lost AtaOiiKi) Mu>v<r€ws mentioned in some of the 
ancient hsts, for it never speaks of the assumption of Moses, but 
always of his natural death (1 15, 111 13, x 14) About a half of 
the original Tesbunent is preserved in the Latin Version 1 he latter 
half probably dealt with questions about the Creation (see Fabric 
Cod pseud V 2 y \\ 844, Acta synodt Ntcaenae^ 11 20) With this 
‘‘Testament ‘ the “Assumption/" to which almost all the patnstic 
references and that of Jude are made, was subsequently edited 

Some Views of Author —Our author's views on Moses are remarkable 
He writes that Moses was prepared from before the foundation of 
the world to be the mediator of God s covenant with his people 
(i 14, m 12) During his life he was Israel's intercessor with God 
(xi II, 17) Praying on their behalf as a great angel “ (xi 17), 
“ a sacred spirit who was worthy of the Lord maniiold and incompre- 
hensible ’’ (XI 16) Apparently his relation to Israel did not cease 
with death, as he was to be their intercessor in the spintual world 
(xii 6) His death was in ordinary one (1 15, m x 12, 14), 
but no single place was worthy to mark the place of his bun il, for 
his sepulchre was from tin. rising to the setting sun, and from the 
south to the confines of the noith“ yea, the whole world was his 
sepulchre (xi 8) On the doctrine of good works our author s views 
arc alhed to Old Festament conceptions rather than to the rabbinic 
doctrine of man's nghteousness, which bulks so largely in Jewish 
literature from a d 50 onwards So far from representing man's 
righteousness as involving merit over against God, our author 
represents the greati st hero of Israel as declaring ‘ Not for any 
virtue or strength of mine, but m His compassion and long suffering 
was He pleased to call me ' (xii 7 ) 

Literature — Editions of the I atm Text Ctnam Monumenta 
sacra et profana^ I 1 55-64 (18O1) Ililgenfcld, Nov test extra 
canonem receptum, 107 135 (1876) Volkmar, Mose Pvophetie und 
Himmelfahrt (18O7) hchmidt and Merx, Dte issumpiio Mosis (Merx, 
Archtv f wissensch hrf des / 75 I 11 111-152, 1808), 

Charles, I he Assumption of Moses (transl ition, with notes and intro- 
ductiom 1897), Clemen, in Kaut/seh s Apocr und Pseud ^ II 311- 
331 Critical Inquiries For a full account of these see Schurer 
m 222, Charles ep cit xxi xxviii (R H C ) 

MOSES OF CHORENE^ Armenian historian, was a native of 
Khorni in laron, a district of the Armenian province of Turu- 
beran According to the History of Armenia which bears his 
name he was a pupil of the two fathers of Armenian literature, 
the patriarch or cathc licos Sahak the Great and the vartabed 
Mesrob Shortly after 431 he was sent by these men to Alex- 
andria to study the Greek language and literature, and thus 
prepare himself for the task of translating Greek writings into 
Armenian Moses took his journey by Edessa and the sacred 
places of Palestine After finishing his studies in the Egyptian 
capital he set sail for Greece, but the ship was driven by contrary 
winds to Italy, and he seized the opportunity of paying a flying j 
visit to Rome He then visited Athens, and towards the end , 
of winter (440) arrived m Constantinople, whence he set out on 
his homeward journey On his arrival in Armenia he found that 
his patrons were both dead The History of Armenia speaks of 
Its author as an old, infirm man, constantly engaged m the work 
of translating In the later Armenian tradition we find other 
notices of this celebrated man ’—such as, that he was the nephew 
of Mesrob, that he was publicly complimented by the emperor 
Marcian, that he had been ordained bishop of Bagrewand by the 
patriarch Giut, and that he was buried in the church of the 
Apostolic Cloister at Mush in the district of Taron, but these 
accounts must be received with great caution This remark 
applies especially to the statement of Thomas Ardsruni,^ that 
Moses, like his Hebrew prototype, lived to the age of 120 years, 
and recorded his own death in a fourth book of his great work 
The same caution must be extended to another tradition, based 
on an arbitrary construction of a passage m Samuel of Am, 
which places his death in the year 489 

The History oj Armenia,^ or, as the more exact title runs, the 

1 Collected by Langlois, Collection des htsiortens de VartHinte, li 
47 deq 

* In Brosset, CoUecHon d*htstortens armHienSy 1 68 

• The oldest MS is that of S Lazaro (12th century) Collations 


Genealogical Account of Great Armenia, consists of three books, 
and reaches down to the death of Saint Mesrob, m the second 
year of Yazdegerd II (Feb 17, 440) ^ It is dedicated to 
Sahak Bagratuni (who was afterwards chosen to lead the revolted 
Armenians in the year 481), as the man under whose auspices the 
I work had been undertaken ihis work, which m course of time 
acquired canonical authority among the Armenians, is partly 
compiled from sources which we yet possess, viz the Life of 
Saint Gregory by Agathangelos, the Armenian translation of the 
Syriac Doctrine of the A postle Addai, the Antiquities ecnA the Jemsh 
War of Josephus, and above all the History of Mar Abas Katina 
(still preserved in the extract from the book of Seb€os),^ who, 
however, did not write, as Moses alleges, m Syriac and Greek, at 
Nisibis, about 131 u c , but was a native of Medsurch, and wrote 
in Syriac alone about ad 383, or shortly thereafter Besides 
these, Moses refers to a whole array of Greek authorities, which 
were known to him from his constant use of Eusebius, but which 
cannot possibly have related all that he makes them relate/ 
Although Moses assures us that he is going to rely entirely upon 
Greek authors, the contents of his work show that it is mamly 
drawn from native sources He is chiefly indebted to the popular 
ballads and legends of Armenia, and it is to the use of such 
materials that the work owes its permanent value Its impor- 
tance for the history of religion and mythology is, in truth, very 
considerable, a fact which it is the great merit of Emin ^ and 
Dulaiincr ^ to have first pointed out For political history, 
on the other hand, it is of much less value than was formerly 
assumed In particular, it is not a history of the people or ol 
the country, but a history of the Armenian aristocracy, and, in 
opposition to the Mamikonian tendency which pervades the 
rest of the older Armenian historical literature, it is written m 
the interest of the rival Bagratunians Down to the 3rd century 
it IS proved by the contemporary Graeco-Roman annals to be 
utterly untrustworthy — but even for the times of Armenian 
Christianity it must be used far more cautiously than has been 
done, for example, by Gibbon Ihe worst feature is the con- 
fusion in the chronology, which, strange to say, is most hopeless 
in treating of the contemporaries of Moses himself Wlmt can 
be thought of a writer who assigns to Yazdegerd T (399-420) 
the eleven years of his predec essor Bahr&m IV , and the twenty- 
one years of Yazdegerd I to his successor Bahrain V (420-439) ? 
A von Gutschmid ^ at one time attempted to explain this 
unhistoncal character of the narrative from a tendency arising 
out of the peculiar ecclesiastical and political circumstances of 
Armenia, situated as it was between the eastern Roman and the 
Persian empires, circumstances which were substantially the 
same m the 5th as they were in the two following centuries 
In the course of further investigations, however, he came to the 
c onrlusion that, besides the many false statements which Moses 
of Khor*ni makes about his authorities, he gi\es a false account 
of himself 1 hat is to say, the author of the History of Armenia 
IS not the venerable translator of the 5th century, but some 
Armenian writing under his name during the years between 
634 and 642 Ihe proof is furnished on the one hiyid by the 
geographical and ethnographical nomenclature of a later period 

of MSS of J tchmiadzin and Jerusalem are given by Agop Gan man, 
Iiflis (1858, 4to) ITie book has been emted and translated by 
Winston (Ia)nclon, 1736, 410) and by Lc Valliant de Flonval (Venice 
and Pans, s a , 1841), 2 vols 8vo 

< The commencement of this king's rc^n has been fixed by 
Noldtke (Geschichte der Sassaniden aus Tabari ^ p 42 3J as 4th 
August 438 and this date has subsequently been established by 
documentary evidence from the fact ot the martyrdom of Pethion 
(see Hoffmann, Auszuge aus synschen Akten perstscher Mdriyrer, 
P t>7) 

» Traaslatcd in Langlois, 1 195 seq 

* For the following statements, the e\adcnce may be found m the 
article Ueber die Glaubwurdigkeit dcr Armenischcn Geschichte des 
Moses von Khoren," by Alfred von Gutschmid, m the Benchte der 
phil histor Classe der kontgl sdche, Gesellschaft der Wtssenschaften 

'^^Th^Epic ^ongs of Ancient Armenia (Arm ) (Moscow, 1850) 

* " Etudes sur les chants histonques et les traditions populaires 
de Tancienne Arm^me," in the Journ astat , iv , s^r 19 (1852), 
p 5 seq 

* " Ueber die Glaubwfirdigkcit," Ac , p 8 seq 
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and similar anachronisms,^ which run through the whole book 
and are often closely incorporated with the narrative itself, and 
on the other hand by the identity of the author of the Uistory 
with that of Geography y a point on which all doubt is excluded by 
a number of individual affinities,^ not to speak of the similarity 
in geographical terminology The critical decision as to the 
authorship of the Geography must settle the question for the 
Htsiory also 

The Geography is a meagre sketch, based mainly on the Choro- 
graphy of Pappus of Alexandria (in the end of the 4th century), 
and indirectly on the work of Ptolemy Only Armema, the 
Persian Empire, and the neighbouring regions of the East are 
independently described from local information, and on these 
sections the vaiue of the little work depends Sine e the first 
published text * contains names like Russians and “ Crimea,’^ 
Saint Martin m his edition ^ denied that it was written by Moses, 
and assigned its origin to the loth century It was shown, 
however, by L Indjidjean ^ that these are interpolations, which 
are not found m better manuscripts And in fact it is quite 
evident that a book which gives the division of the Sassanid 
Empire into four spahbehships in pure old Persian names cannot 
possibly have been composed at a long interval after the time of 
the Sassanidae But of course it is ecjually clear that such a 
book cannot be a genuine work of Moses of Khor'ni, for that 
division of the empire dates from the early part of the reign of 
King Chosroes I Accordingly K P Patkanow,^ 

to whom we are mclebted for the best text of the Geography, is 
of opinion that we have in it a writing of the 7th century 
If the limits within which the Geography was composed are to 
be more nearly defined, we may say that, from isolated traces 
of Arab rule * (which m Armenia dates from 651), it must have 
been written certainly after that year, and perhaps about the 
year 657 ^ 

Another extant work of Moses is a Manual of Rhetoric, in ten 
books, dedicated to his pupil Theodoras It is drawn up after 
Greek models, in the taste of the rhetcjiric and sophistry of the 
later imperial period The examples are taken from Hermogenes, 
Theon, Aphthomus, and Libanius, although the author is also 
acquainted with lost writings— the Peltades of Euripides 
On account of the divergence of its style from that of the History 
of Armenia, Armenian scholars have hesitated to ascribe the 
Rhetoric to Moses of Khorm, but, from what has been said 
above, this is rather to be regarded as a proof of its authenticity 

Smaller works bearing the same honoured name are— the 
Letter to Sahak Arderunt, the History of the Holy Mother of God 

I Instances of the sc may be found in 1 14, where the arrangement 
of Armcman provinces, I , II , III , 1 V, introduced in the year 530, 
as carried back to Aram, an older contemporary of Ninus and in 
the passage m 18, according to which bnapur II penetrated to 
Bithynia* although the Persians did not reach that till O08 

^ See tne confusion, common to both tnxiks, between Cajipadocia I 
and Armenia I , m couBc'quence of which Mazaca and Mt Argaens 
are transferred to the Utter locality {Hist i 14 (teof^v baint 
Maurtin 3 ed , 11. 354) also the passages which treat of China and 
l)chenbakur {Hist 11 81 Geogy 11 37b), &c 

* Edihon with translation by Whiston (London, 1736, 4to) 

* In the Mdmotres htstoriques et g^ographtques sur VArmdme (Pans, 
1819, Svo), u 310 seq 

® Antiquities of Armenia (^rm ), ui 303 seq 

® See Noldcke s Tabari, p 155 seq 
Arm^anskaja geographija oil wdkapor Ch (pnpisiw awschajasja 
Moiscju Chorenskomu) (St Petersburg, 1877, 8vo) Before him 
Kiepert (in the Monatsb U Berliner Akad (1873, p 599 seq) had 
substantially arrived at the nght conclusion when he assigned the 
portions of the Geograbhy referring to Armenia to the time bebveen 
Justinian and Maurice (Sco also Ibhandlungen der kdnighchen 
Gesellschaft der Wtssenschaften zu Gdttingen, philol hist Klasst, 
Neue Folgt, Bd in Nro 2, 1901) ( in which Dr J Marquart edits 
with commentary under the title EranSahr the scebons of the geo- 
graphy relating to Persia) 

® Ihe passage about the trade of Basra, which was founded in 
635, IS dtasive on this point (Saint Martm's edition, u 368) 

The peculiar interest which the author (Saint Martin, m 340) 
takes m the origin of the Slavs m Thrace is best explained by the 
war against them which called the emperor Cons tans II away 
from me East m the year 657 In other respects the writer displays 
the most complete indifference, and 6Ven ignorance, with r^ai^ 
to the state of affairs in the Wesh 


and her Image (in the cloister of Hogotsvanch in the district 
Andzevatsi of the province of Vaspurakan), which is also 
addressed to Sahak , and the Paneygync on Saint Rhtpsime Of 
the sacred poems attributed to him, there is only one short 
prayer, contained m the hymnal of Sharakan, which can really 
claim him as its author 

Of works passing under the name of Moses of Khor'ni, the 
following are regarded by the historians of Armenian literature 
us spurious a History (distinct from the Panegyric) of the 
Wanderings of Saint Rhipsime and her Companions , a Homilv 
on the Transfiguration of Christ , a Discourse on Wisdom (t e , the 
science of grammar), the C&mmentaries on grammar (an exposi- 
tion of Dionysius Ihrax) In the casfe of the grammati(;^d 
writmgs, it has been suggested that there may have been some 
confusion between Moses of Khor m and a Moses of biunich, who 
lived m the 7 th century 

Li tera ruRE — The date of tlie History of Moses has been discussed 
m many monographs See especially the brochure of A Carn^re, 
Nouvelles sources de Motse de Khoren (Vienna, 1893), who sets it in 
the 8th century A Russian critic, J KhaJateants, arrives at a similar 
conclusion m his Armianskie bpos (Moscow, 189O) F C Cony- 
bcarc, in an artu le on Xho date of Moses of Khoren," in the Byzan- 
hmsche Zeitschrifty vol x . and m a second in vol 11 , entitled ' I he 
Relation of the Paschal Cnronicle to Malalas," challenges Professor 
Carn^ie s arguments, and contends that the History of Moses is a late 
5th-ccntury work, much interpolated in the immediately succeeding 
centuries (A v G , F C C ) 

MOSHEIM, JOHANN LORENZ VON {c 1694-1755), German 
Lutheran divine and Church historian, was born at Lubeck on 
the 9th of (Jetober, 1694 or 1695 After studying at the 
gymnasium of his native place, he entered the university of Kiel 
(1716), where he took his master’s degree in 1718 In 1719 he 
became assessor m the philosophical faculty at Kiel His first 
appearan(e in the field of literature was in a polemical tract 
against John Toland, Vtndictae anttquae christianorum dtset- 
pltnae (1720), which was soon followed hy a volume of Ob^er- 
vatiorm ^acrae (1^21) These works, along with the reputation 
he hod acquired as a lecturer and preacher, secured fur him a 
call to Helmstadt as professor ordinanus m 1723 The Institu- 
iionum histonae ecclestasticae hbrt IV appeared m 1726, and 
in the same vear he was appointed by the duke of Bruns- 
wick abbot of Marienthal, to whu h dignity and emolument the 
abbacy of Michaelstein was added m the following year. 
Mosheim was much consulted by the authorities when the 
new university of Gottingen was being formed, espctially 
in the framing of the statutes of the theological faculty, 
and the provisions for making the theologians independent of 
the ecclesiastical courts In 1747 he was made chancellor of 
the university He died at (Juttingen on the 9th of September* 
Among his other works were De rebus christianorum ante 
Constantinum commentarn (1753), Keizer-GeschtMe (2nd ed 
1748), and Sittefilehre der heiligen Schnft (1735-53) His exe- 
gctical writings, characterized by learning and good sen^e, in- 
clude Cogitationes in N T loc select (1726), and expositions of 
I Corinthians (1741) and the two Epistles to Timothy (1755) 
In his sermons {Hetlige Reden) considerable eloquence is shown, 
and a mastery of style which justifies the position he held as 
president of the German Society 

There are two English versions of the Institutes, that of Archibald 
Madame, published in 1764, and that of James Murdock (1832), 
which IS the more correct Murdock s transl ibon was revised and 
re edited by James Seaton Kcid m 1848, and by H L Hastings 
m 1892 (Boston) An English translation of the De rebus ckrts- 
Hanorum was published by Murdock in 1851 

MOSLER, HENRY (1841- ); American artist, was born 

at New ‘York, on the 6th of June 1841, the family removing to 
Cincmnati when he was about ten years old Studying drawing 
by himself, he became a draughtsman for a comic paper, the 
Omnibus (Cincinnati), in 1855, m 1859- 1861 he studied under 
James H Beard, and irf 1862-63, during the Civil War, was an 
art correspondent of HarpePs Weekly In 1863 he went to 
Dusseldorf, where for almost three years he was at the Royal 
Academy schools, he subsequently went to Pans, where he 
studied tor a short time under Ernest Hubert, His Le Retour/* 
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from the Paris Salon of 1879, was the first American picture 
ever bought for the Luxembourg He received a silver medal 
in Paris 1889, and gold medals at Pans, i888, and Vienna, 1893 
Examples of his work are m the Sydney Art Museum, NSW, 
and the art museums of Springfield, Mass , Cincinnati, Ohio and 
New York His son, Gustave Henry Mosler (1875-1906), 
a pupil of his father and of Uon Bonnat, exhibited at the Salon 
in Pans, receiving a medal for his “ De Profundis ’’ in 1891, his 
portrait of Governor J, W Stewart is m the State House, 
Montpelier, Vermont, and his ‘‘ Empty Cradle is m the Toledo 
Art Club 

MOSQUE (through Fr mosquhy Span metquita, from Arab 
fms^tdy sa^^a, to adore), the house of prayer in the 



3, T omb of *Amr 7, Minaret 

4, Dikka 8 Laliincb 

Mahommedan religion, consisting generally of a large open 
court {sahn) surrounded by arcades {hwan), with a fountain 
(tntda-a) m the centre of the court, for the ablutions neces- 
sary beWe prayer The principal feature in the mosque is the 
niche (ntthrab)y which is sunk in a wall built at right angles to 
a line drawn from Mecca, and induates the direction towards 
which the Moslem should turn when engaged in prayer The 
arcades in front of the Mecca niche were sometimes of con- 
siderable depth, and constituted the prayer chamber {tnaksura), 
portions of which were occasionally enclosed with lattice work 
By the side of the niche was the pulpit {mtnbar), and some- 
times in front of the latter a platform {dtkka) raised on columns, 
from which chapters from the Koran were read to the people 
Most mosques have endowed property, which is administered 
by a warden (naztr), who also appoints the imams and other 
officials The larger mosques have two imams one is called 
(in Arabia and Egypt) the khattb, and he preaches the sermon 
on Fndays (the Moslem Sabbath), the other, the raitb, reads 
the Koran, and recites the five daily prayers, standing close to 
the mthraby and leading the congregation, who repeat the 
prayers with him, and closely follow his postures Ihe imams 
do not form a priestly sect , they generally have other occupations, 
such as teaching in a school or keeping a shop, and may at any 
time be dismissed by the warden, in which case they lose the 
title o£ imam Moslem women, as a rule, are expected to say 
their prayers at home, but m some few mosques they are 
admitted to one part specially screened off for them. 


The earliest mosque erected was that at Mecca, which con- 
sisted of a great court, m the centre of which was the Ka*ba or 
Holy Stone The court was surrounded with arcades, all of 
which constituted the prayer chamber, so that its plan is neces- 
sarily different to the normal type, the existing buildings date 
only from the first half of the 17th century, as the whole mosque 
was destroyed by a torrent in 1626 

The normal type referred to is best represented in the mosque 
of *Amr (see *Amr-ibn-ei -Ass) at Fostat, Cairo, built in a d 643 
It still retains its original arrangement, though partly rebuilt 
and increased m its dimensions The mosque (see fig i), 
now m a somewhat ruined condition, covers an area of about 
130,000 sq ft with an open court, 240 ft sq , and a sanctuary 
or prayer chamber, 106 ft deep, there being a central avenue 
and ten aisles on either side Ihe columns and capitals were all 
taken from ancient buildings, Egyptian, Roman and Byzantine, 
and they carry arches of different forms, semicircular, pointed 
and horseshoe 

The columns and other materials of the mosque of el-Aksa 
at Jerusalem were taken by Abdalmalik (a d 690) from the 
rums of Justinian’s church of St Mary on Mount Sion, and the 
central avenue or nave built with them presents the appearance 
of a Christian church, it however runs north and south, the 
Mecca niche being at the south end , originally there were seven 
aisles on eadi side, now reduced to three The Kubbet-es 
Sakhra, or Dome of the Rock, at Jerusalem, is only a shrmc 
erected over the sacred rock^ so that the title often ascribed to it 
as “ the mosque of Omar ” is misleading 

The mosque of the Omayyads m Damascus was built by the 
Caliph Walicl in a d 705 on the foundations of the basilican 
church of St J ohn its plan differs therefore from the normal type 
m that Its arcades run east and west, and the transept m the 
centre becomes the prayer chamber The Mecca niche is sunk 
in the doorway of a Roman temple which formerly occupied the 
same site, and the subs true ture of the minaret at the south-west 
angle is of still more ancient date The great court on the north 
side has a lofty cloister round it, so that m many respects it 
follows the normal type 

Ihc mosque of Ahmad Ibn Tulun, m Cairo (a d 879), is the 
first mos(|uc erected m which the materials were not taken 
from ancient buildings, it has therefore a special interest as 
being the earliest genuine example of the Mahommedan style 
(see Architecture Mahommedan) The walls, piers and 
arches, are all built in brick, covered with stucco, a great portion 
of which IS preserved down to the present day The plan is of 
the normal type, with a great court in the centre, a prayer cham- 
ber four aisles deep on the Mcc ca side (south-east), and a double 
aisle on tlic other three sides All the arches are pointed and 
slightly horseshoe, preceding therefore by about two and a half 
centuries the introduction of the pointed arch into Europe 
The piers carrying the arches have shafts at their angles, the 
earliest examples known, and the decoration of the walls con- 
sists of friezes, borders, and impost-bands, all enriched with 
conventional patterns interwoven with cufic characters and 
modelled in stucc o The windows in the outer walls are filled 
with pierced stone screens of geometrical design The architcc t 
IS said to have been a Coptic Christian who deprecated thedestruc- 
tion of ancient buildings to obtam columns and blocks of stone, 
and who undertook to design a mosque which should be built 
entirely m brick, which when coated with stucco and appro- 
priate decorative designs would rival its predecessors 
The next important mosque is that of Kairawan in Tunisia, 
which was founded by Sidi Okba m a d 675, but was partly 
rebuilt and added to in the following two centuries Its court 
covers an area of 38,000 sq ft , and its prayer chamber is 150 ft 
deep, having a central avenue and eight aisles on each side 
The chief interest of the mosque at Kairawan lies m its bemg 
the prototype of the great mosque at Cordova, which was built 
by Abdarrahman in a d* 780, the earliest portion of the mosque 
IS the prayer chamber (135 ft wide by 220 ft deep), which is m 
front of the entrance gateway to the great court, and consists of 
a central avenue with five aisles on each side In a D 961 this 
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portion was extended 150 ft m the rear by Hakim II , the 
mihrab and Mecca wall being rebuilt, about 20 years later a 
further enlargement was made, and eight more aisles were added 
along the whole eastern side, so that the prayer chamber covered 
an area of over 148,000 sq ft In the 13th century a portion of 
Hakim's addition was pulled down to make way for the first 
cathedral, which was dedicated to the Virgin The most 
beautiful portion of the mosque, however, still exists m the 
prayer chamber of Hakim, where are to be found the earliest 
examples of the cusped arch and the origin of many of the 
geometrical patterns m stucco at the Alhambra 
The mosque of el Azhar “ the splendid,” was begun about 
A D 970 by Jauhar, the general of the Fatimite Caliph Moizz, 

who captured h ostat 
and founded el Kahira, 
the present town of 
Cairo It was based, 
therefore, on the great 
mosque at Kairawan, 
and although more or 
less rebuilt, it still pre- 
serves Its original plan 
It has a special interest 
in being the chief uni- 
versity of the Moslem 
world, containing some 
thousands of students 
(mtijawirtn), for whom 
certain parts of the 
mosque (rtwaq) are 
screened off, according 
to the country from 
which they come Thus 
special parts are re- 
served for natives of the 
various provinces of 
Egypt, Morocco, Syria, 
Arabia, India, furkev, 
&c Each student can, 
if he IS too poor to hire 
lodgings, live, eat and 
sleep in the mosc]ue 
Each has a large chest 
in which to keep his 
clothes and books, these 
are piled against the 
walls to a height of 
seven or eight feet The 
students pay no fees, but 
the richer ones give 
presents to the lecturers, 
who sit on the matting 
in various parts of the 
sanctuary or cloister, 
while the students sit 
round each lecturer in 
a circle The usual 
course of study lasts for three years, though some students 
remain for much longer The chief of the lecturers, called the 
Sheik el- Azhar j receives about £100 a year, the others little or 
nothing, as regular pay The Koran, sacred and secular law, 
logic, poetry, arithmetic, with some medicine and geography, are 
the chief subjects of study 

Of other mosques in Cairo, the finest is that of Sultan 
Hasan (fig 2), completed m a d 1360 It differs from the 
normal type in many respects, as it includes residences for 
various sects, so that portions of it, with the several storeys 
externally, resemble an immense mansion or warehouse, and 
this would seem to have led to an important change inside, as 
instead of a cloister of two or more aisles there are four immense 
halls all covered with pointed barrel vaults Beyond the Mecca 
wall is the tomb of the founder, covered with an immense dome 
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Fig 2 — Plan of Mosque of Sultan 
Hasan, Cairo 
2 Main entrance 
Court open to sky 
5, Fountains 

, 6, North and south vaulted transepts 
(the dotted lines show the curve 
of the vault) 

8, 9^ Dikka 
10, Sanctuary 

1 1 Minbar 

12 Kiblfeh 

13 Door to tomb 

14, Domed tomb chamber 

15, lomb withm screen 
lO, Kibleh 

17, 17, Minarets 

18, 19, 20, Various entrinces to mosque 

21 Small rooms connected with service 

of the mosque 

22 Sultan s private entrance 



The entrance doorway on the north-east side is over 80 ft in 
height. Its summit being decorated with stalactite vaults, one 
of the grandest features m Mahommedan architecture, only 
equalled by the magnificent portals of the mosques in India 
The central square court, of moderate dimensions, with halls and 
great recesses, is followed m other examples in Cairo, among 
which the Tomb Mosque of Kait-Bey (cad 1470) is the most 
graceful (fig 3) In this case the central court is roofed over, 
and has an octagon lantern m 
the centre , the recesses are 
covered with horizontal ceilings 
carried on great beams, the 
whole being elaborately carved, 
coloured and gilded, the tomb 
IS covered with the later type 
of dome, built m stone, and 
elaborately carved outside with 
delicate conventional patterns 
in relief 

Although the conquest of 
Persia by the Arabs took place 
in A I) 641 there are no remains 
of mosques there earlier than 
the 13th century, and the oldest 
example at Tabriz is evidently, 
as far as its plan is concerned, 
a copy of a Byzantine church, 
departing entirely therefore from 
the normal plans ^ The great 
mosque at Isfahan, built by 
Shah Abbas the Great (1585- 
1629), has one great court (225 ft 
by 170 ft ) and two smaller ones, 
all with fountains in them The 
prayer chamber is a lofty struc- 
ture, quite unlike those of Eg}^pt 
and Kairawan, with a dome 
75 ft in diameter and halls on 
c ichsidc divided into two aisles, 
tach compartment being covered with a dome, in this respect 
also not following the early normal t^pe, in which domes were 
only found over tombs 

I he mos(jues of Constantinople are all copies more or less of 
S Sophia they have courts in front with a range of arcades 
round, and the centre portion forms the pra}cr chamber, the 
side aisles serving as passages The central dome has but a 
slight elevation outside, but with the numerous cupolas round, 
and the minarets, it forms a picturesque group which is wanting 
in the mosques of Kairawan, Cordova, and other examples m 
North Africa 

In India as in other countries the Mahommedans took 
possession of the ancient buildings and adapted them to their 
religious requirements The materials of the native styles of 
India, however, did not lend themselves to their utilization as 
in Syria, Egypt and North Africa, where the columns and 
capitals formed the substruc ture of the arcades which surrounded 
their courts In the earliest mosque at old Delhi, they adopted 
the piers and bracketed capitals of the Jama builders, whom 
they probably employed to build their mosque They, however, 
had no confidence in the arch, which, as the Hindu says, ‘‘ never 
sleeps but is always tending to its own destruction,” so that the 
pointed anh, which had almost become the emblem of the 
Mahommedan religion, had to be dispensed with for the covered 
aisles which surrounded the great court, and in the triple entrance 
gateway the form of an arch only was retained, as it was con- 
structed with horizontal courses of masonry for Uie haunches, 
and with long slabs of stone resting one against the other at 
the top A similar construction was employed m the great 
mosque at Ajmere, built a d 1200-1211 at the same time as the 
Delhi mosque The objection to the arch is more clearly shown 
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Kait-Bey, Cairo 
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(For views of mtenor and 
exterior, see Architecture ) 
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in the entrance gateway of the Lai Darwaza or Red Gate mosque 
at Jaunpur, where an arch (of two rings of ogee shape) is carried 
hy a solid wall, built under it, whi(h is pierced with three 
doorways with bracket-capitals and architraves, returning 
therefore to trabeated construction The covered aisles of 
the court of the Jumma Musjid at Jaunpur are m three storeys 
with piers, bnw ket-capitals and architraves, bearing therefore 
no resemblance to the arcades of Kairawan and Cordova, and 
constituting a different style There is however one feature 
which throughout the Mahommedan mosques in India is always 
found, VIZ the dome But this also in India is built in horizontal 
courses, so that the form only and not the construction of the 
Cairene domes is followed The chief peculiarity of the mosques 
at Ahmedabad is that, as the style progressed, it became more 
Indian, in the Jumma Musjid (ad 1420) and the Queen’s 
mosque at Mirzapur, the pointed arch exists only in the facades 
of the prayer chambers, m the mosques built 30 to 40 years 
later the whole is constructed without a single arch, all the 
pillars have bracket-capitals, and the domes, w hu h arc of very 
slight elevation, are all built in the trabeated style As a 
contrast to the Ahmedabad mosques, the Kadam Rasul mosque 
at Gaur in Bengal possesses some characteristics whuh resemble 
those of the mosque of Fiilun in Cairo, possibly due to the fact 
that it is entirely built in brick, witli massive piers tarrying 
pointed arches 

The climax of Mahommedan work in India is reached m that 
of the Mogul emperors at Agra, Delhi and Fatehpur-Sikri, in 
which there is a very ( lose resemblance in design to the mosques 
of Syria, Egypt, and Persia, the four-centred arch, which is m 
the Mogul style, finds general acceptance, and was probably 
derived from Persian sources The mosque at Fatehpur-Sikri 
possesses in its great southern gateway, built by Akbar m the 
second half of the i6th century, the masterpiece of' Indo- 
Saracenci architecture As a rule, the mosques of India 
followed the normal plan, with a great central court and aisles 
round and a prayer chamber in front of the Mecca wall, which 
m India is always at the west end (R P b ) 

MOSQUITO (Span mosqmio, a gnat, diminutive of mosca^ a 
fly), a term originally applied to many species of small blood- 
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A, Larva of Anopheles F, Female Anophehs cosinlts, 

B, Pupa of Anopheles Loew 

C, Larva of Stegomyta G, Head of 9 Culcx 

D, Pupa of Culex H, Heul of S Anopheles 

E, Egg float ind further enlarged J, Head of 3 Culex 

detached egg of Culex K, Eggs of Anopheles 

sinking Diptera {qv\ belonging to various families, but now 
by common consent restricted to those known to naturalists 
as Cultadae, or gnats Before the year 1899 mosquitoes had 
never been collected systematically, and had received httle 
notice from entomologists, so that but few genera and com- 
paratively few species were known Although it had long been 
suspected that these insects were in some way connected with 
malaria and other diseases, while that the species now called 
Stegomyta calopus was the carrier of yellow fever had been 
asserted by Finlay as early as 1881, it was not until the closing 
years of the 19th century that the brilliant researched of Ross m 


India, and of Grassi and others in Italv, directed the attention of 
the whole civilized world to mosquitoes as the exclusive agents 
in the dissemination of malarial fever Ihe result has been that 
m subsequent years mosquitoes have been collected, studied and 
descnbecl by naturalists and medical men in all parts of the 
globe Nearly 100 genera and ibout 700 species of mosquitoes 
are now recognized, but in all probability the total number of 
species IS not less than 1000 

In general appearance mosquitoes resemble manv harmless 
midges {Chtfonomtdae)y but may be distinguished by the follow- 
ing characters (i) The prolongation of the lower lip or labiuitt 
into a prominent proboscis, which m the female sex contains 
the full complement of piercing organs found in Iflood-sucking 
Diptera, namely paired mandibles, paired maxillae, a tubular 
hypoharynx (the common outlet of the salivary glands), and 
an upper lip or labrum (2) The presence of variously formed 
scales on the body and its appendages the head is clothed with 
scales, the thorax with hairs or scales, and the abdomen with 
either hairs or scales, or both, the legs and veins of the wings are 
always covered with scales, and the palpi are often (as in some 
Anophehnae) conspicuously scaly (3) The fact that the costal 
or marginal vein runs completely round the wing Ihe wings 
exhiliit six longitudinal veins (seven in 11 eptaphlehomyia), two 
of which are characteristically forked Ihe antennae, usuiily 
bottle-brush shaped (plumose) m the male sex, are less hair> 
in the female The palpi vary m form and m the number of 
Ihtir component segments, and the probosc is, though usually 
straight, may be curved (as m Megarhnus) or otherwise modified 
m shape 

In duiding the Cuhcidae into genera reliance is placed chiefly 
upon characters derived from the scales on the three divisions of 
the body and on the wings A fairly satisfactorv attempt at group- 
ing the genera has been made by Lutz (1904) who divides the family 
in the first place into the EucuUetdae with a piercing proboscis 
(1 e ill ordinary moscjuitoes) and the Luhcimorpnae or foims with 
out i piercing proboscis {Mochlonyx Corethra <?te ) It has since been 
proposed to treat the inlictmofphae as a distinct fimily under 
the title ( vrcthridae and it is probal)le th it with this modificition 
I utz s scheme will meet with general icceptance The Cuculictdae 
are divided into the A^uphonaiae ( - Annphcltncn) the larvae of 
which hue no respir itoi y siphon and the Siphonatae or forms in 
which a lospiratoiy siphon is present in the 1 irval state The 
divisions of the Sxphonatae are the Anhylorhynchae (genera with 
curved proboscis eg Megarhinus and 1 oxorhynchites) and Ortho 
rhynchae (genera with strught proboscis) The latter again are 
divided into Metanopsilae (in winch the metanotum or posterior 
region of the thor ix is bare) incl Mctanotrrchae (in which the me tano 
turn IS clothed with bristles or scales) The Metanopsxlae are made 
up of the Ileteropalpae fpalpi long in the male shoit in the female, 
sub-families Culxctnae (Culex Ac ) and lleptaphlebomyinae (Hepta 
phlehomyia)] and Mtcropalpae [pdpi short m both sexes , sub- 
families yltdinae [Aedes Ac ) and Hatmagoginae (Haemagogus 
Uranotaenxa Ac )] Ihe Metanotrxchae arc similarly divided on the 
basis of the pilpal characters into two groups, the Heteropalpae 
or Hyloconoptnae {Jobloha Ehynchamyxa &c ) and Mtcropalpae 
or Dendroxnyinae [Wyeomyia Sabethes Lunatus Ac) 

The old genus Anopheles (ch iractenzcd by the palpi being long in 
both sexes) is now clivided into a number of genera according to 
the character and shape of the scales on the different regions of the 
body and on the wings These genera make up the sub family 
Anophehnae and together include over 100 species The genus 
CxtU X from which the family takes its name though it has been 
similarly split up is still in its restricted sense largci than any 
other, and some 200 species are comprised in it alone 

Mosquitoes are found in all parts of the world Even within 
the Arctic Circle they are in many localities abundant and 
excessively bloodthirsty during the short summer Under such 
conditions the deeply-rooted nature of the blood-sucking 
instinct is most remarkable, for insects whose ancestors for 
many generations may not have tasted blood will seek for it 
with the utmost keenness and pertinae ity so soon as an opportu- 
nity presents itself Some species are normally phytophagous, 
and the vast majority, at any rate, appear to be capable of 
continuing to exist and reproducing their kind upon a purely 
vegetarian diet As a rule the blood-sucking habit is confined 
to the females, but m the case of a few species it is said to be 
common to both sexes The thirst for blood is stimulated by 
heat, and m temperate climates it is only during hot weather that 
mosquitoes are troublesome. Some species of mosquitoes, sucli 
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as the common gnat {Culex ptptens), are rarely found away from 
human habitations, others seldom or never enter houses, but 
are met with either m more or less open country, or m the 
recesses of forests and woods In Europe and North America 
the continued existence of species is ensured by the hibernation 
of impregnated females, or else the winter is passed in the egg 
or occasionally in the larval state In tropical climates with a 
well-marked dry season mosquitoes pass into a semi-dormant 
condition during the period when there is little water in which 
to deposit their eggs Cultctdae are by no means confined to low- 
lying districts, and have even been met with m the Himalayas 
at an altitude of 13,000 feet The wide distribution of certain 
species IS undoubtedly attributable to the agency of ships and 
trains, under natural conditions mosquitoes seldom travel far 
from their breeding grounds, although the powers of flight of 
some species are greater than has been supposed 
Ihe preliminary stages of all mosquitoes are passed m water, 
either fresh or salt, stagnant or slightly moving The nature 
of the breeding-place vanes greatly according to the species, 
and while many of the mosquitoes that infest houses will breed 
even m the smallest accidental accumulation of water such as 
may have collected in a discarded bottle or tin, the larvae of 



Fig 2 — Siegomyta calopus {Culex fasciatus, Stegomyta fasitata) 


other species less closely assoi uted with man are found in natural 
pools or ditches, at the margins of slow-moving streams in 
collections of water m hollow trees and bamboo-stumps, or even 
in the water-recepUcles of certain plants The eggs arc usually 
deposited on the water itself, and while in the case of (crtain 
species, such as Culex ptptens or the widtlv distributed 
C faligansj they are agglutinated together in masses known as 
boats ’ or ‘ rafts ’ containing from 50 to 400 ova, those of 
others, such as the Anophehnae and many Culianae (eg Steg- 
otnyta calopus)^ are laid separately The larvae are active and 
voracious little grub-likc creatures (known in the United States 
as “ wrigglers with kurge heads and jaws provided with a 
pair of brushes, which sweep focxl -particles into the mouth 
Their food consists of minute animal and vegetable organisms, 
algae, and probably decaying vegetable matter, they are often 
cannibals, and feed on their own spec les The larvae of species 
belonging to the Culianae have a prominent breathing tube, or 
respiratory siphon, on the penultimate (eighth) abdominal 
and when taking m air hang head downwards (often 
^J^firyertically) from the surface film Larvae of Anophehnae, 
on<ftl» other hand — which are grey, green or brown in colour, 
and often extremely difficult to see — liave no respiratory siplion 


and he almost horizontally at the surface, they frequently appear 
as though anchored by the tail to a weed or other object, and 
possess the curious faculty of completely rotating the head so as 
to browse on the surface film Mosquito pupae are comma- 
shaped (see fig i), and breathe by means of a pair of respiratory 
trumpets on the thorax 

The majority of mosquitoes are dull in hue, but certain species 
are brilliantly coloured or conspicuously banded or spottecl with 
white The Anophehnae have narrow bodies, and generally 
spotted wings, and when at rest keep body and probosas m a 
straight line, often at a considerable angle with the supportmg 
surface, in this way they can be distinguished from Cuhanae, 
which have a humped-up thorax with which the proboscis forms 
an angle, and in the resting position keep the body parallel to the 
support 

The disseminators of malaria are exclusively Anophehnae, 
but even among these it is only certain species that are dangerous, 
since the others appear to be mcapable of acting as hosts of the 
parasites Stegomyia calopus, on the other hand, a very widely 
distributed species and the almost certain carrier of yellow 
fever, belongs to the Cuhetnae In the case of filaiiasis due to 
hilaria bancrofti, which is common throughout the Tropics, the 
embryos of the parasite are disseminated by various Cuhetnae 
and Anophehnae (Culex piptens in Queensland, 6 fattgans in 
the West Indies, Myzomyia rossii in India, Pyretophorus costalis 
in 2L large portion of tropical Africa, &( ) Six or seven species 
of mosquitoes are also the intermediate hosts of Ftlarta tmmtUs, 
which infests the right auricle and pulmonary artery of the dog, 
and occurs throughout the tropics, in southern Europe, the 
United States of Amenca, and elsewhere There is reason to 
believe that malaria, yellow fever and filariasis are not the onK 
diseases disseminated by mosquitoes (E h A ) 

MOSQUITO COAST AND RESERVE (Mosqui ha or Reserva 
Mosquita), a division of the republic of Nicaragua, oflicially 
styled the department of Zelaya Pop (190s), about 15,000 
Although Its name is sometimes applied to the whole eastern 
seaboard of Nicarigua — and even to Mosquitia in Honduras, 
t € the cnast region as far west as the Rio Negro or 1 into— -the 
Mosquito Coast is more accurately defined as a narrow strip of 
tcriitorv, fionting the C aribbean Sea, and extending from about 
iT° to 14^^ 10' N It stretches inland for an average distance 
of 40 m , and measures about 225 m from north to south In 
the north, its boundary skirts the river Wawa, in the west, it 
corresponds with the eastern limit of the Nicaraguan highlands, 
in the south, it is drawn along the river Rama Ihe chief towns 
are Bluehelds or Blcwfields, Magdala on Pearl Cay, Pnnzapoka 
on the river of that name, Vounta near the mouth of the ( uculaia, 
and Carata near the mouth of the Wawa Bluefields (pop 
about 2000) IS the capital and the largest town It is the seat 
of a Moravian mission, and has a good harbour, with regular 
steamship sci-vices to (irey town in Nicaragua, and to New Orleans 
It exports bananas and other fruit 

Ihe Mosquito Coast is so called from its principal inhabitants, 
the Misskito Indians, whose name was corrupted into Mosquito 
by Puropean settlers and has been entirely superseded by 
tLit form except in the native dialects Ihe Mosquito 
Indians, of whom there are several tribes, are an unusually 
intelligent people, short of stature and very dark-skinncci 
Their colour is said to be due to intermarriage with shipwrecked 
Slav es 

The first white settlement in the Mosquito country was made 
in 1630, when the agents of an English chartered company — of 
which the earl of Warwick was c hairman and John Pym treasurer 
— occupied two small cays, and established friendly relations 
with the Indians From 1655 to 1850 Great Britain claimed 
a protectorate over the Mosquito Indians, but little success 
attended the various endeavours to plant colonies, and the pro- 
tectorate was disputed b>^Spain, the Central American republics, 
and the United States The opposition of the United States 
was due very largely to the fear that Great Britain would acquire 
a privileged position in regard to the proposed mteroceamc 
canal. In 1848, the seizure of Grey town (San Juan del Norte) 
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by the Mosquito Indians, with British support, aroused great 
exatement m the United States, and even involved the risk of 
war But by the Clayton-Bulwer Treaty of 1850 both powers 
pledged themselves not to fortify, colonize or exercise dominion 
over any part of Central America, and in November 1859 Great 
Britain delegated its protectorate to Honduras I his caused 
great dissatisfaction among the Indians, who shortly afterwards 
revolted, and on the 28th of January i860 Great Britain and 
Nicaragua concluded the Treaty of Managua, which transferred 
to Nicaragua the suzerainty over the entire Caribbean coast 
from Cape Graaas Dios to Greytown, but granted autonomy 
to the Indians m the more limited Mosquito Reserve (the area 
described above) The local chief accepted this change on 
condition that he should retain his local authority, and receive 
a yearly subvention of £1000 until 1870 But on his death m 
1864 Nicaragua refused to recognize his successor The reserve 
nevertheless continued to be governed by an elected chief, aided 
by an administrative counc il, which met in Bluefields , and the 
Indians demed that the suzerainty of Nicaragua connoted anv 
right of interference with their internal affairs llie question 
was referred for arbitration to the emperor of Austria, whose 
award published in 1880, upheld the contention of the Indians, 
and affirmed that the suzerainty of Nicaragua was limited by 
their right of self-government After enjoying almost complete 
autonomy for fourteen years, the Indians voluntarily surren- 
dered their privilege d position, and on the 20th of November 
1894 their territory was formally mcxirporated in that of the 
republic of Nicaragua, as the department of Zelaya 

Bibliography — See '* A Bibliography of the Masquito Coast of 
Nicaragua/' by Courtney de K ilb in Bulletin of the /inter lean Geog 
Sol vol xxvi (1894), and ' St udie-. of the Mosquito Shore in 1892, 
by the same author and m the same publication vol xxv (1893) 

A Forgotten Puntan Colony," m No i(>5 of Blackwood's Magazine 
(Edinburgh 1898) desciibcd the attempt at colonization made in 
1O30 See also Die Strcit um die Mosquito- Kustc, ’ by J Richter, 
m/eitschr f Oesellschafi d hrdkunde Iso (Berlin 1^5) 

MOSS, a seaport of Norway, in Srnaalencne amt (county), on 
the east shore of Christiania Fjord, 37 m S of Christiania by 
the Gothenburg railway Pop (1900), 8941 Here was signed, 
on the 14th of August 1814, ^ onvention which united Norway 

to Sweden Timber and wood pulp are chief exports, gram and 
coal are imported The port affords 13 to 22 ft of water beside 
the quays 

MOSSAMEDES, a town of Portuguese West Africa, capital of 
the district of Mossamedcs, on the south side of I ittle Fish Bay 
(Bay of Mossamedes or Angra do Negro) Pop about 5000 
The harbour affords excellent anchorage A railway (over 
100 m long) starts from the harbour and ( rosses the semi-desert 
coast region to the fertile Chella plateau Mossamedes is the 
headquarters of an important fishing industry (see La GiographiCy 
March 1908) 

MOSSEL BAY, the name of a bay, town and division of the 
Cape province, South Africa The bay lies midway between 
Table Bay (Cape lown) and Port llizabeth roadstead Like 
most of the South African bays it does not afford good anchorage 
Westward, however, it is sheltered by Cape St Blaize, on which 
IS a lighthouse The town lies on the west side of the bay, 
Cape St Blaize stretching bey ond to the S E Mossel Bay is 
250 m by sea and 312 m by rail E by S of ( ape lown Pop 
(1904), 4300 The port rankt> fourth m importance among the 
seaports of the Cape and does a large forwarding trade Vessels 
load and discharge by means of lighters Mossel Bay is a 
station on the direct Cape Town to Port Elizabeth railway The 
Mossel Bay division of the province has an area of 707 sq m , 
and a population (1904) of 10,700, of whom 49 % were whites 

MOI^LEY, a market town and municipal borough m the 
Prestwich parliamentary division of Lancashire, England, 10 J m 
E N E from Manchester, by the London & North-Western 
railway Pop (1901), 13,452 It lies m the valley of the Tame, 
close to the junction of the boundaries of Lancashire, Cheshire 
and Yorkshire, and is surrounded by sharply nsing high ground, 
espeaally eastward The Huddersfield Canal passes it Across 
the river from the town ancient earthworks (Bucton Castle), of 


British origin, are seen, and a Roman road passing them, and 
running north and south is also traceable Mossley has foundries, 
mill-works, woollen factories, and large cotton-spinnmg nulls 
It was mcorporated in 1885, and the corporation consists of a 
mayor, 6 aldermen, and 16 councillors Area, 3622 acres 

MOSSOP, HENRY (1729-1774), lush actor, was born m 
Dublin, and made his first stage appearance there, at the Smock 
Alley Theatre, as Zanga m Young’s tragedy, The Revenge, in 
1749 His first London appearance was made m 1751 under 
Garrick’s management, as Richard III He returned to Ireland 
in 1759, and, playing with Barry, added to his laurels, but wherv. 
he attempted management on his own account, he ruined Barry 
and went bankrupt himself, dying in poverty on the of 
December 1774 

MOST, JOHN [JOSEPH] (1846-1906), German-American 
anarchist, was born m Augsburg, Bavaria, on the 5th of February 
1846 He was apprenticed to a bookbinder, worked at this 
trade m Germany, Austria, Italy and Switzerland m 1863-1868, 
and then betame a writer of Socialist pamphlets and paragraphs, 
and editor of Socialist sheets m Chemnitz and Vienna, both 
suppressed by the authorities, and of the Freie Ptesse in Berlin, 
being repeatedly arrested for his violent and cynical attacks 
on patriotism and conventional religion and ethics, and for his 
gospel of terrorism, preached m prose and in many songs such 
as those in his Prolei arter-Ltederbuch (3th cd , 1875) Some of his 
experiences in gaol were recounted in Die Bastille am Plotzen-^ 
see Blatter aus meinem Gefangniss-Tagehuch (1876) In 1874- 
1878 he was a member of the German Reichstag, but he 
failed to be re-elected, was expelled by the Socialist organization, 
went to France but was forced to leave in 1879, and then settled 
in London There he founded the “ red ” organ — it was printed 
in red— Die Freihett, in which he expressed his delight in June 
tSSi over the assassination of Alexander 11 of Russia and for 
this was imprisoned for a year and a half He then resumed 
the public ition of Die hreiheit m New York lie was im- 
prisoned in 1886, again in 1887, and in 1902, the last time for 
two months for publishing after tlic issassination of President 
McKinley an editorial in which he argued that it was no crime 
to kill a ruler He died in Cincinnati on the 17111 of April 1906, 

See his Memoivcn (New Ycirk, 1903) 

MOSTAGANEM, chief lown of an arrondissement m the 
department of Oran, Algeria, 44 m E N E of Oran, on a plateau 
278 ft high, half a mile from the Mediterranean coast The 
town IS separated into European and native quarters by a deep 
ravine, the Am Sefra, through which passes a considerable 
stream The native quarter, called lijit, occupies the eastern 
slopes of the ravine and the level ground above, and is dominated 
by the kubbas of two marabouts A railway line, completed in 
1889, 122 m long, connects Mostaganem with Tiaret, the most 
convenient place for visiting the Jedars monuments (See 
Alc pria ) 

Mostaganem occupies the site of a Roman town The ancient 
harbour was destroyed by earthquake in the reign of the em- 
peror Gallien The present port is entirely artificial The 
existing town appears to date from the time of the Almoravides, 
who built the citadel, now turned into a prison It passed into 
the possession of the nilers of riemi;-cn and was captured by 
Arouj Barbanissa in 1516, and became part of his brother 
Khair-ed-Din’s kingdom In the i6th century the town enjoyed 
a period of great commercial prosperity, and its population rose 
to 40,000 The rc-awakening of the town dates from the trench 
occupation in 1833 Pop (1906) of the town, 19,528, of the 
commune 22,011, of the arrondissement, comprising 27 cxim- 
mimes, 332,684 

In the vicinity of Mostaganem are the Dahra mountains honey- 
combed with caves In 1845, in one of these caves, a French force, 
commanded by Colonel P^h^sier afterwards commander in-chie£ 
of the French army in the Cnmea, destroyed over 800 Arabs — men 
women and children — by suffocation, by filling the mouths oi the 
cave with faggots and then setting them on fire 

MOSTAR^ the capital of Herzegovina, situated 8x m S W of 
Serajevo, on the river Narenta, and on tne railway from Sarajevo 
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to Ragusa Pop (1900)^ about 14,500 including the garrison 
Mostar is the seat of Roman Catholic and Orthodox bishops, 
a district court, and an Austrian garrison Half Turkish, half 
Italian in character, it commands the gateway through which 
dll heavy traffic must pass on the seaward road A single arch 
of great beauty, 89^ ft m span, and 6i ft high, leads to the 
Roman Catholic quarter, on the right bank of the river This 
bridge has been the theme of many legends, and its origin has 
been much debated Probably it was built by the Turks, in the 
15th or i6th century, after Italian designs, but some antiquaries 
ascribe its foundation to the Romans Since 1881, when an 
iron bridge was opened, its use has been confined to foot passen- 
gers Mostar possesses a gymnasium, a school of viticulture, 
and a massive Orthodox cathedral 

The present name of the city has been derived from the Serbo- 
Croatian most, a bridge, and star, old Its earlier Slavonic 
name was Vitrmtcha Whether it may be identified with Pons 
Vetus, Andrettum, Btstuae, Salontana, or Sarsenterum, it certainly 
dates from Roman times Mostar was enlarged in 1440 by 
Radivoi Cost, mavor of the palace to Stephen, first duke of 
St Sava Immediately on their conquest of Herzegovina it was 
chosen by the Turks as their headquarters The environs of 
the city are interesting Within a few miles are the sources 
of the Buna, a small affluent of the Narenta, which issues from 
a cavern at the foot of Podvele£, amid scenery celebrated for 
its wild grandeur 

See Sir G Wilkinson Dalmatia and Montenegro (London 1848) 
vol 11 (view and plan Jit pp *59 60), ] Asboth, An Official lour 
through Bosnia and Herzegovina (London 1890), pp 255-2O2, and 
R Mvnro, Bosnia and Herzegovina igoo) pp 179-188 

MOSUL, a town of Mesopotamia, capital of a Turkish vilavet 
and sanjak of the same name, on the right bank of the Tigris, 
jn 36® 35' N , 43® 3' E Pop 40,000 (Moslems 31,500, Christians 
7000, Jews 1300) In Mosul, as in Bagdad, only part of the 
space within the walls is covered with buildings and the rest is 
occupied by cemeteries, even the solid limestone walls 'of 
the ancient town are half in rums, being serviceable only in the 
direction of the river, where they check inundations Of the 
town giites at present in use, five are on the south, two on 
the west, two on the north, and the great bridge gate on the east 
Leaving Mosul by the last named, the traveller first crosses a 
stone bridge, 157 ft Jong, then a kind of island (140 ft ), which is 
overflowed only in spring and summer by the Tigris, next a 
stretch of the river whicli, at such times as it is not fordable, 
IS spanned bv a bridge of boats, the bridge proper c ovenng only 
one-sixth of the full width of the stream During the season of 
low water excellent vegetables, particularly water-melons, are 
grown upon the islands and dry portions of the river-bcd 

The interior of Mosul has an insignificant appearance, only a 
few of the older buildings being left, among which may be men- 
tioned the Great Mosque, with its leaning minaret, formerly a 
church dedicated to St Paul The streets are for the most part 
badly paved and very narrow, a small square in the market- 
place, overlooked by airy coffee-booths, being almost the only 
open space Ihe shops are few and poor The industry in 
comparison with former times, when the town had so considerable 
a manufacture m muslin as to give its name to that fabric, is 
very unimportant, trade also, which is almost exclusively in the 
hands of native merchants, has fallen off greatly, although 
the town remains the collecting and distributing centre for the 
north Mesopotamian desert and Kurdistan The exports and 
most of the imports pass through Bagdad Mosul is the meeting- 
pomt of roads from Aleppo, Diarbekr, Bitlis, north and west 
Persia and Bagdad , and it is on the projected line of railway from 
Constantinople to the Persian Gulf Gall nuts, gathered on the 
neighbouring Kurdish mountain slopes, are mostly exported, 
but are also made use of by native dyers , and hides, wax, cotton 
and gum are sold Christians and Moslems have lived together 
on better terms here than elsewhere Both are animated by an 
active local patriotism, and both honour the same patron saints, 
Jirjis (St Ceorge) and Jonah, the grave of the latter is pointed 
out on an artificial mound on the left bank of the Tigris 


The language of the people of Mosul is a dialect of Arabic, 
partly influenced by Kurdish and Synac The Moslems call 
themselves either Arabs or Kurds, but the prevalent type, very 
different from the true Arabian of Bagdad, proves the Aramaean 
origin of many of their number Of the Christians the commu- 
nity of the Chaldaeans, t e those who have gone over from 
Nestorianism to Catholicism, seems to be the most important, 
there are also Syrian Catholics and Jacobites Mosul has for 
several centuries been a centre of Catholic missionary activity, 
the Dominicans especially, by the foundation of schools and 
printing-offices, having made a marked impression upon an 
intelligent and teachable population There are very few 
Protestants The town is the seat of British, trench and 
Russian consulates 

Mosul shares the severe alternations of temperature experi- 
enced by upper Mesopotamia The summer lieat is extreme, 
and in winter frost is not unknown Nevertheless the climate is 
considered healthy and agreeable, copious rains fall in general 
m winter The drinking water is got from the muddy ligris 
At the north-east corner of the town is a sulphur spring, and 
four leagues to the south there is a hot sulphur spring (Hammam 
*Ali), much frequented by invalids 

Mosul probably occupies the site of a southern suburb of 
am lent Nineveh \qv) but it is very doubtful whether the older 
name of Mespila can be traced in the modern Al-Mausil (Arab , 
^^the place of connexion’’), it is, however, certain that a town 
with the Arabic name Al-Mausil stood here at the time of the 
Moslem conquest (636 ad) Ihe town reached its greatest 
prosperity towards the beginning of the decline of the caliphate, 
when it was for a time an independent capital The dynasty of 
the Ilamdanids reigned in Mosul from 934, but the town was con- 
quered by the Syrian Okailids in 990 In the nth century it 
belonged to the Seljuks, and in the 12th, under the sway of the 
Atabegs, particularly of Zenki, it had a short period of splendour 
Saladm besieged it unsuccessfully in 1182 The Persians occu- 
pied Mosul for a short time in 1623, until it was, soon after- 
wards, recovered bv Sultan Murad IV ihe governorship of the 
pashalik was long hereditary in the originally Christian family 
of the *Abd-aI-JalIl, until the Porte, during the course of the 19th 
century, succeeded after a long and severe contest in establishing 
a more centralized svstem of government 

The Vilayet of Mosul lies mainly east of the Tigris It is 
divided into three sanjaks, Mosul, Shehnzor and Suleimanieh, 
and has an area of 29,000 sq m Pop 295,000 (Moslems 
245,000, Yezidis 15,000, Christians 30,000, and Jews 5000) 

Sec Karl Ritter Asien vol \i\ixi Die Lrdkunde 1844) 

A map of the town accompanies J Cemik's paper * Studicncxpedi 
tion cfurch die Gebiete des Euplirat und Tigris * in Ergan/ungsheft 
No 45 of Petermanns Mitteilungen (Gotha 1876), Parry, Six 
Months in a Syrian Monastery (1895), B Sachaii Am Eubhrat 
und Figris (Berlin 1899) , Haron von Oppenheim, Vom Mitteimeer 
zum Per sischen (rolf 1900) 

MOSZKOWSKI, MORITZ (1854- ), Polish musical com- 

poser, was born at Breslau, and studied at Dresden and Berlin 
He started as a pianist, and had a great success at the chief Euro- 
pean centre s He was made a member of the Berlin Academy in 
1899 In 1897 settled in Pans He became a prolific com- 
poser both for pianoforte and for orchestra, but is best known 
by his Spanish dances, written for four hands on the piano, 
and his waltzes His opera Boabdil was performed at Berlin 
in 1892 

MOTALA, a town of Sweden, in the district (Idn) of Oster- 
gotland, on the east side of Lake Vetter at the outflow of the 
river Motala, 175m SW byW of Stockholm by rail Pop 
(1900), 3047 It IS on the Gota canal route (gv) The town 
was founded in 1880, but the Motala mechanical works, 2 m 
east, were founded in 1823 by the Gota Canal Company under the 
direction of Daniel Fraser, an Englishman Iron war-ships, rail- 
way locomotives, iron bridges, machinery, &c , are built, the 
company has branches in Norrkoping, Gothenburg, and elsewhere 

MOTANABBI, strictly Al MutanabbII (Abu-t-Tayvib A^mad 
IBN AT -Husain of Kufa) (915/^965), the most famous represen- 

^ I e ** he who plays the prophet " 
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trtive of the last penod of Arabic poetry, was the son of a water- 
carrier, and IS) said to have picked up much of the hterarv 
knowledge for which he was afterwards famous by haunting 
the book-stalls of his native city He spent too, some years of 
his youth among the nomads of the Syro- Arabian desert, learning 
then* purer dialect, and becoming imbued with their self-reliant 
spirit Thus he grew up a brave, proud man, a gallant warrior 
as well as a poet, not easily satisfied either with wealth or 
honours, indifferent to the Koran and to the fasts and pravers 
of Islam, but untainted by the looseness of morals common to 
the poets of those days At first he essayed a perilous road to 
distinction, appearing in the character of a prophet m the desert 
between the Euphrates and Syria, where he formed a ( onsider- 
able party, but was arrested by the go\ernor of Emesa (Homs) 
A prison cooled his enthusiasm Ihe name of al-Mutanabbl 
clung to him, however, and is that by which he is still commonly 
known Regaining his liberty, he had to struggle for a time w ith 
poverty and neglect But his poetical t dents at length found 
him patrons, and in 948 he became attached to the court of the 
famous warrior and patron of letters, baif ad-daula, prince of 
Aleppo, to whom many of the best fruits of his muse were dedi- 
catee!, and by whose side he approved his valour in the held 
But he had rivals who knew how to inspire jealousy between 
him and the prince, and an angry scene with the grammcu-ian 
khalawaih, in which the latter closed a philological dispute by 
striking Motanabbi, in the very presence of the prince anc^ 
without rebuke from him, led the poet to leave the c ourt and seek 
a new career in the realm of the Ikshids (957) He now took as 
his patron and the object of his eulogies Kafur, the regent of 
Egypt — a black eunuch who knew how to open the poet’s lips 
by great gifts and honours Motanabbi however, sought a 
higher reward, the government of Sidon, and at length broke 
with Kafur, wrote satires against him, and had to fly for his life 
to Kufa (961) His next great patron was *Adod ad-daula of 
Shiraz, and on a journey from hhir^ to Kufa he was wa}laid 
and slam by a chieftain of the Asad, whose kinsfolk he had 
satirized (September 965) 

The poetry of Motanabbi is to European taste much less 
attractive than the verses of the ancient Arab poets, being essen- 
tially artificial and generally unieal, though it has great technical 
merits and displays lively fancy and considerable inventive 
power 

Orient il taste places him on a very high pedestal, is may lie 
judged from the fact that nioic than forly commentaries were 
written on his Ihwdn (II EhU in -joC)) OicU net s edition of the 
poet (Berlin 1858 1801) gives the comment uv of WSl;iidi (d 1075) 
the Egyptian edition of 1870 has the comment try ot Ukban 
(d 1219) A convenient edition is that published with a eommen 
tary of Nasif ul Y iziji at Beirut (1882) bee R A Nicholson i 
Literary Histotry of tht I (London 1907) PP 

motet, a musical art-form of paramount importance m the 
i6th century I he word is of doubtful etymology, and probably 
its various uses and forms in the 13th and 14th centuries connect 
with more than one origin Thus motulm suggests modulus or 
melody, and probably represents the notion underlying the 
use of the term moteim or motellm to designate one of the 
middle parts in a vocal combination On the other hand the 
obvious c onnexion between the Italian word mottetto (diminutive 
of motto) with the trench jnot (in the sense of bon mot) is 
m conformity with the use of a profane art-form contem- 
porary with the conductus and rondel of these early epochs of 
music 

The only really definite and mature art-form denoted by the 
word motet is that of the 16th-century pieces of ecclesiastical 
music in one or two (rarely more) continuous movements, for 
the most part on Biblical or other ecclesiastical prose texts 
The word is, however, used for any single Latm-text composition 
in continuous form, not set scctionally verse by verse, and not 
forming a permanent part of the mass Ihus Palestrina’s 
Stabat mater is included among his motets, though the text is 
metrical and rhymed, and the style, though continuous, is far 
from being that of the typical polyphonic motet The title of 
motet IS also occasionally loosely used for non-ecclesiastical 
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works, such as many of the numbers m the Magnum opus 
musicum of Orlando di Lasso and the dedicatory motet at the 
beginning of Palestrina’s fifth book And m this way it is 
sometimes applied to comixisitions not to I^tin text, as in 
Josqum’s Deploy ation de Jehan Okenhetm, where all except the 
canto jermo is in F rench 

The most important kind of motet is that whic h is intimately 
connected with the solemn mass for a particular holy day 
Such motets are sung between the Credo and the Sancius of 
the mass Ihcy are, in typical cases, founded on the Gregorian 
tones of their texts, and the mass is founded on the same themes, 
thus giving the whole service a musical unity which has never 
since been approached in any church music even under Bach 
When a motet w is not founded on Gregorian tones it was still 
possible for the composer to design a mass on the same themes, 
ind most of the titles of 16th-century masses, when they do 
not indicate i secular origin, indicate either the motet or the 
(jregonan tones on which thev are founded 1 hus Palestrina’s 
masses Asi>umpia est Maria , O admirabile commercium, Dum 
complertntur y Hodie Chn^tus natus est, Dies santifuatus , Vent 
sponsa Chnsti, and the second Mi^sa In e% Petrus, are magm- 
liccnt examples selected ilmost at random from the masses 
which the composer has founded on his own motets of the same 
name When such masses are performed, whether m a concert- 
room or church, it is indisputable that the motet ought always 
to be included Sometimes one composer founded a mass on 
another composer’s motet, thus Soriano’s fine Mtssa, Nos 
auiem gloriari, is based upon a motet by Palestrina When a 
motet was in two movements the second movement almost 
always ended with the last clauses of the first, both in text and 
in music, thereby sometimes producing a distinctly modern 
impression of da capo form 

In later times the term motet is little more than a name 
for any choral composition of clearlv single design, and the fact 
that such compositions have often been sung, like the 16th- 
century motet, between the Credo and Sanctus of High Mass, has 
nothing to do with their character as xn art-form Bach’s 
motets are great German choral works in several movements, 
with no written accompaniment, though there is internal and 
external evidence that thev were accompanied fiom score by 
the organ Handel’s motets belong to his Italian period and 
arc simply Latin cantatas of various kinds, with instrumental 
accompaniment Ihe later meanings attached to the word are 
quite indefinite, and have no common idea, except that the 
motet is nowada) s the shortest kind of sk red choral music 

(D F T) 

MOTH, in entomologv, any kpidopterous insect belonging to 
the division Heterocera, is distinguished from the Rhopalocera, 
or butterflies, formerly confined to the small nocturnal insect 
(belonging to the genus Tinea), which breeds m fur, clothes, 
Uc (see Iepidoptlra) The word in 0 Eng is moppe, and 
corresponds to Gcr Motle 

MOTHER, the term for the female parent of a child The 
word, like father, is common to Indo-European languages, cf in 
leu tonic languages, Ger Mutter, Du motder, bwed and Dan 
moder , Gothic is the exception in Teutonic languages, the word 
being aithct, cf alta, father, from Lat mater come, in Romanic, 
Fr men, Ital , Span and Port, niadre Greek has firjrrjp, 
(Attic and Ionic), fiaTrjp (Doric) Ihe Russian word is mat 
Ihe Skr mata points to an original derivation from a stem ma, 
to measure, or make Of the many transferred applic ations of 
“ mother ” may be mentioned those to the church, to nature, to 
the earth, and to a city or nation, as the parent of other cities, 
nations, colonies, &c As a title “ mother ” is particularly 
applied to the head of a religious community of women For 
“ mother-of-pearl ” see Pearl There is a particular applica- 
tion of “ mother ” to the scum which rises to the surface of a 
liquor during the process of fermentation, and aEo to a mass of 
gummy stringy consistency formed in vinegar in the process of 
acetous fermentation, hence known as “ mother of vinegar ” (see 
Vinegar) This is usually, however, taken to be another word 
altogether, and connected with Du modder, mud, mire 

XVIII 29 a 
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MOTHERViTELL, WILLIAM (1797-1835), Scottish poet, anti- 
quary and journalist, was born at Glasgow on the 1 3th of October 
1797, the son of an ironmonger At the age of fifteen he was 
apprenticed in the offi(e of the sheriff-clerk at Paisley, and 
appointed sheriff-clerk depute there in 1819 spent his leisure 
in collecting materials for a volume of local ballads which he 
published in 1819 under the title of The Harp of Renfrewshire 
In 1827 he published a further mstalment in Minstrelsy Ancient 
and Modern, prefaced by an excellent historical mtroduction 
He contributed verses to newspapers and magazmes, Jeanie 
Momson, My Heidis like to rend, Willie, send Wearie'sCauld Well 
bemg his best-known poems He became editor of the Paisley 
Advertiser m 1828, and of the Glasgow Courier m 1830 

A small volume of his poems was published m 1832, and a larger 
\olume with a memoir in 1846 reissued with additions in i8j8 

MOTHERWELL, a munu ipal and police burgh of Lanarkshire, 
Scotland Pop (1851), 900, (1901), 30,418 It is situated near 
the right bank of the Clyde, 13 m S E of Glasgow by the 
Caledonian railway It takes its name from an old well dedi- 
cated to the Virgin, and owes its rapid mcrease to the (oal 
and iron mines in the neighbourhood It has large iron and 
steel works, bridge-building bemg a distmctive mdustry Boilers, 
steam-( rancs and ironmongers ware are also made, and there 
are brick, tile and fireclay works The public buildings include 
the town-hall, theatre and hospital, the park was presented m 
commemoration of Queen Victoria’s Jubilee 

MOTION (Lat motio, from movere, to move), in English law, an 
application made to a court during the progress of an action, 
ind either before or after judgment has been pronounced The 
object of a motion is to invoke the assistance of the court in 
matters that are of a pressmg character, and require to be 
speedily dealt with A motion cliffers from a petition in that it is 
made viva voce in open c ourt and is founded on a written state- 
ment Motions are c ither motions of course or special motions 
A motion of course is made ex parte without notice, and is not 
mentioned in court, the party bemg entitled as of right Motions 
of course are confined to the chancery division of the High Court 
A special motion is made in open court, and must be supported 
by proper evidence Special motions are made either ex parte or on 
notice On all ex parte applications the utmost good faith must 
be observed Ex parte motions, m the king’s bene h division, are 
usually made to a divisional court A motion for judgment is 
a proceeding whereby a party to an action moves for judgment 
of the court in his favour See Rules of the Supreme Court, 
Ors xl , 111 

MOTION^ LAWS OF Before the time of Galileo (1564-1642) 
hardly any attention had been paid to a sc lentific study of the 
motions of terrestrial bodies With regard to celestial bodies, 
however, the case was different Ihe regularity of their 
diurnal revolutions could not escape notice, and a good deal 
was known 2000 years ago about the motions of the sun 
md moon and planets among the stars hor the statement 
of the motions of these bodies uniform motion m a circle 
was employed as a fundamental type, combinations of motions 
of this type bemg constructed to fit the observations This 
procedure — which was first employed by the grcit Greek 
astronomer Hipparchus (2nd century b c ), and developed 
by Ptolemy three centuries later — did not ifford any law con- 
nectmg the motions of different bodies Copernicus (1473- 
1543) employed the same system, and greatly simplified the 
applic ation of it, espec lally by regarding the earth as rotating 
and the sun as the centre of the solar system Kepler (1571- 
1630) was led by his studv of the planetary motions to reject this 
method of statement as inadequate, and it is in fact mcapable of 
giving a complete representation of the motions p question In 
1609 and 1619 Kepler published his new laws of planetary motion, 
which were subsequently shown by Newton to agree with the 
results obtamed by experiment for the motion of terrestrial 
bodies 

The earliest recorded systematic experiments as to the motion 
of fallmg bodies were made by Galileo at Pisa in the latter years 
of the 1 6th century. Bodies of different substances were 
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employed, and slight differences in their behaviour accounted 
for by the resistance of the air The result obtamed was 
that any body allowed to fall from rest would, m a 
vacuum, move relatively to the earth with constant 
acceleration, that is to say, would move in a straight^ ^ 
line, m such a manner that its velocity would increase by equal 
amounts m any two equal times Phis result is very nearly 
correct, the deviations being so small as to be almost beyond the 
reach of direct measurement It has since been discovered, 
however, that the magnitude of the acceleration in question is 
not exactly the same at different places on the earth, the range 
of variation amountmg to about J% Galileo proceeded to 
measure the motion of a body on a smooth, fixed, mclmcd plane, 
and found that the law of constant acceleration along the line 
of slope of the plane still held, the acceleration decreasing m 
magnitude as the angle of inclination was reduced , and he inferred 
that a body, moving on a smooth horizontal plane, would move 
with uniform \elocity in a straight line if the resistance of the 
air, and friction due to contact with the plane, could be elimi- 
nated He went on to deal with the case of projectiles, and was 
led to the conclusion that the motion m this case could be re- 
garded as the result of superposing a horizontal motion with 
uniform veloc ity and a \ c rtic al motion with c onstant accelera- 
tion, the latter identical with that of a merely falling body, 
the inference being that the path of a projectile would be a 
parabola except for deviations attributed to contact with the air, 
and thit m a vacuum this path would be accurately followed 
The method of superposition of two motions may be illustrated 
by such examples as that of a body dropped from the mast of a 
ship movmg at uniform speed In this case it is found that the 
b<^dy falls relatively to the ship as if the latter were at rest, and 
alights at the foot of the mast, having consecjuently pursued a 
parabolic nath relatively to the c arth 

The importance of these results, limited though their scope 
was, can hardly be overrated Ihey had practically the effect 
0^ suggestmg an entirely new view of the subject, namely, that a 
b<->dy uninfluenced by other matter might be expected to move, 
relatively to some base or other, with uniform velocity m a 
straight line, and that, when it docs not move in this way, its 
acceleration is the feature of its motion which the surrounding 
conditions determine The acceleration of a falling body is 
naturally attributed to the presenc e of the earth, and, though the 
body approaches the earth in the course of its fall, it is easily 
recognized that the conditions under which it moves are only 
very slightly affected by this approach Moreover, Galileo 
recognized, to some extent at any rate, the principle of simple 
superposition of velocities and accelerations due to different sets 
of circumstances, when these are combined (see Mfchanics) 
The results thus obtamed apply to the motion of x small body, 
the rotation of which is disregarded When this case has been 
sufficiently studied, the motion of any system can be dealt with 
by regarding it as built up of small portions Such portions, 
small enough for the position and motion of each to be sufficiently 
specified by those of a point, are called particles ” 

Descartes helped to generalize and establish the notion of the 
fundamental c haracter of uniform motion in a straight line, but 
otherwise his speculations did not point in the direc- 
tion of sound progress in dynamics, and the next 
substantial advance that was made in the principles 
of the subject was due to Huygens (1629-1695) He attained 
correct views as to the character of centrifugal force in connexion 
with Galileo’s theory, and, when the fact of the variation of 
gravity (Galileo’s ac celeration) in different latitudes first became 
known from the results of pendulum experiments, he at once 
perceived the possibility of connecting such a variation with the 
fact of the earth’s diurnal rotation relatively to the stars He 
made experiments, simultaneously with Wallis and Wren, on the 
collision of hard spherical bodies, and his statement of the results 
(1669) included a clear enunciation of the conservation of Imear 
momentum, as demonstrated for these cases of collision, and 
apparently correct in certam other cases, mass being estimated by 
weight But Huygens’s most important contribution to the 
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subject was his investigation, published in 1673, of the motion 
of a rigid pendulum of any form This is the earliest example of 
a theoretical investigation of the rotation of rigid bodies It 
involved the adoption of a point of view as to the relation between 
the motions of bodies of different forms, which practically 
amounted to a perception of the principle of energy as applied to 
the case m question 

We owe to Newton (1642-1727) the consolidation of the views 
which were current in his time into one coherent and universal 
OaNteo’ system, sometimes called the Galileo-Ncwton theory, 
Newton but commonly known as the ^Maws of motion^’, 

Theory and the demonstration of the fact that the motions 

of the celestial bodies could be included in this theory by means 
of the law of universal giavitation A full account of his results 
was first published m the Principia m 1687 

Such statements as that a body moves in a straight line, and 
that It has a certain velocity, have no meaning unless the base, 
relative to which the motion is to be reckoned, is defined Ac - 
cordingly, in the extension of Galileo’s results for the purpose of a 
universal theory, the establishment of a suitable b ise of reference 
is the first step to be taken Newton assumed the possibility of 
choosing a base such that, relatively to it, the motion of any 
particle would have only sue h divergence from uniform velocity 
in a straight line as could be expressed by laws of acceleration 
dependent on its relation to other bodies He used the term 
“ absolute motion ” for motion relative to such a base Many 
writers on the subject distinguish sik h a base as “ fixed ” The 
name “ Newtonian base ” will be used in this artu le Assuming 
such a base to exist, Newton admitted at the outset the diffii ultv 
of identifying it, but pointed out that the key to the situation 
might be found in the identifieation of forces, thit is to say, in 
the mutual c haracter of laws of acceleration as applied to any 
given body and any other by whose presence its motion is 
influenced In this connexion he took an important step by 
distinguishing clearly the chiractcr of “ mass ” as a universal 
property of bodies distinct from weight 

There can be no doubt that the development of c orrect views 
as to mass was closely connec ted with the results of experiments 
with regard to the collision of hard bodies Suppose two small 
smooth spheric al bodies which can be regarded as particles to be 
brought into collision, so that the veloi ity of each, relative to any 
base which is unaffected by the collision, is suddenly changed 
I he additions of velocity which the two bodies receive respec- 
tively, relative to such a base, arc in opposite directions, and if 
the bodies are alike their magnitudes are equal If the bodies 
though of the same substance are of different sizes, the magni- 
tudes of the additions of velocity arc found to be inversely pro- 
portional to the volumes of the bodies But if the bodies are of 
different substances, say one of iron and the other of gold, the 
latio of these magnitudes is found to depend upon something 
else besides bulk A given volume of gold is found to c ount for 
this purpose for about two and a half times as much as the same 
volume of iron This is expressed by saying that the density of 
gold is about two and a half times that of iron In fact, experi- 
ments upon the changes of velocity of bodies, due to a mutual 
influence between them, bring to light a property of bodies which 
may be specified by a quantity proportional to their volumes m 
the case of bodies which are perceived by other tests to be of 
one homogeneous substance, but otherwise involving also another 
factor 

The product of the volume and density of a body measures 
what IS called its “ mass ” Ihe mass of a body is often loosely 
defined as the measure of the quantity of matter in it This 
definition correctly indicates that the mass of any portion of 
matter is equal to the sum of the masses of its parts, and that the 
masses of bodies alike m other respects are equal, but gives no 
test for c omparison of the masses of bodies of different substances, 
this test IS supplied only by a comparison of motions When, as 
in the case of contact, a mutual relation is perceived between 
the motions of two particles, the changes of velocity are in oppo- 
site directions, and the ratio of their magnitudes determines the 
ratio of the masses of the particles, the motion being reckoned 


relative to any base which is unaffected by the change It is 
found that this gives a consistent result, that is to say, if by an 
experiment with two particles A and B we get the ratio of their 
masses, and bv an experiment with B and a third particle C we 
get the ratio of the masses of B and C, and thus the ratio of the 
masses of A and C, we should get the same ratio by a direct 
experiment with A and C For the numerical measure of mass 
that of some standard body is chosen as a unit, and the masses of 
other bodies arc obtained by comparison with this Masses of 
terrestrial bodies are generally compared h) weighing, this is 
found by experiment to give a correct result, but it is applicable 
only in the neighbourhood of the earth Familiar cases can 
readily be found of the perception of the mass of bodies, inde- 
pendently of their tendency to fall towards the earth I he mass 
of any portion of matter is found to be permani nt under chemical 
and other changes, and this fact adds to its import mce as a 
physK al quantity 1 he study of the stru( ture of atoms has 
suggested a (onnexion of mass with electrical phenomena 
which implies its dependence on motion, but this is not incon- 
sistent with the observed fac t of its practu al constancy, to a high 
degree of accuracy, for bodies composed of atoms 

The Galileo-Newton theory of motion is that, relative to a 
suitably chosen base, and with suitable assignments of mass, all 
accelerations of particles are made up of mutual (so called) 
actions between pairs of particles, whereby the two particles 
forming a pair have accelerations in opposite directions in the 
line joining them, of magnitudes inversely proportional to their 
masses The total acceleration of any particle is that obtained 
by the superpeisition of the ( omponent accelerations derived from 
Its association with the other partules of the system severally 
in aciordanie with this law The mutual action between two 
particles is spec ified by means of a directed quantity to which the 
term “ force ” is appropriated A fore e is said to act upon each 
of two particles forming a pair, its magnitude being the product 
of mass and component aicelcration of the particle on which it 
acts, and its direction that of this component acceleration Thus 
each mutual action is associated with a pair of equal forces in 
opposite directions Instead of the operation of superposing 
ac c derations, we may c ompound the several forces ac ting on a 
partic le by the parallelogram law (see Mec hanic s) into what may 
be called the resultant fore e, the total ac celcration of the particle 
being the same as if this alone acted The theory depends for its 
verification and application upon the fac t that forces c an be 
identified and classified They can be rec ognized by Application 
their reciprocal character, and it is found to be oithe 
possible to c onnee t them by permanent laws with the 
recognizable physical characteristics of the systems m whic h they 
occur A generalization of Galileo’s results takes the form that 
under constant conditions of this kind, force (defined in terms of 
motion) IS constant, and that the superposition of two sets of 
conditions, if their independence can be secured, results in super- 
position of the forces associated with them separately Par- 
ticular laws of force may be suggested by a study of the simplest 
cases in which they are manifested, ancl from them results may 
be obtained by calculation as to the motions of systems of 
any given structure Such results may be tested by direct 
observation 

It should be noted that, within a limited range of application 
to terrestrial mechanics, the most convenient way of attacking 
the question of the relations of forces to the physical statica 
conditions of their occurrence may be by balancing 
their several effects m producing motion, thus avoiding in the 
first instance both the choice of a base and the consideration of 
mass This procedure is useful as a preliminary step in the 
study of the subjec t It does not, however, afford a convenient 
starting-point for a general theory, because it is apt to involve 
some confusion of phenomena whic h, from the point of view of 
the Galileo-Newton theory, arc distinct in character 

Newton’s law of gravitation affords the most notable example 
of the process of venfication of a law of force, and incidentally 
of the Galileo-Newton theory As a law of acceleration of the 
planets relatively to the sun, its approximate agreement with 
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Kepler’s third law of planetary motion follows readily from a 
consideration of the character of the acceleration of a point 
moving uniformly in a circle Newton tells us that 
this agreement led him to adopt the law of the inverse 
square of the distance about 166^-1666, before 
Huygens’s results as to circular motion had been published At 
the same time he thought of the possibility of terrestrial gravity 
extending to the moon, and made a calculation with regard to it 
Some years later he succeeded in showing that Kepler’s elliptic 
orbit for planetary motion agreed with the assumed law of attrac- 
tion, he also completed the co-ordination with terrestrial gravity 
by his investigation of the attractions of homogeneous spherical 
bodies Finally, he made substantial progress with more exact 
calculations of the motions of the solar system, especially for the 
case of the moon The work of translating the law of gravitation 
into the form of astronomical tables, and the comparison of these 
with observations, has been in progress ever since The dis- 
covery of Neptune (1846), due to the influence of this planet on 
the motion of Uranus, may be mentioned as its most dramatic 
achievement The verification is sufficiently exact to establish 
the law of gravitation, as providing a statement of the motions 
of the bodies composing the solar system whi( h is correi t to a 
high degree of accuracy In the meantime some confirmation 
of the law has been obtained from terrestrial experiments, and 
observations of double stars tend to indicate for it a wider if not 
universal range It should be noticed that the verification was 
begun without any data as to the masses of the celestial bodies, 
these being selected and adjusted to fit the observations 

The case of electro-magnetu forces between two conductors 
carrying electric currents affords an example of a statement of 
motion in terms of force of a highly artific lal kind It can only 
be contrived by means of compluated malhematual analysis 
In this connexion a statement m terms of force is apt to be dis- 
placed by more direct and more comprehensive methods, and 
the attention of physu ists is directed to the intervention of the 
ether The study of such cases suggests that the statement in 
terms of force of the relations between the motions of bodies 
may be only a provisional one, which, though it may summanze 
the effect of the actual connexions between them sufficiently for 
some practical purposes, is not to be regarded as representing 
them completely There arc indications of this having been 
Newton’s own view 

The Newtonian base deserves some further consideration 
It IS defined by the property that relative to it all ac ( elerations 
of particles correspond to fon es This test involves 
only changes of velocity, and so does not distinguish 
between two bases, each of whuh moves relatively 
to the other with uniform velocity without rotation Ihe estab- 
lishment of a true Newtonian base presumes knowledge of the 
motions of all bodies But practu ally we are always dealing with 
limited systems, so any actual determination must always be 
regarded as to some extent provisional In the treatment of the 
relative motions of a limited system, we may use a confessedly 
provisional base, though it mav be necessary to introduce 
corrections, either exact or approximate, to take account Either 
of th^ existence of bodies outside the system, or of the rotation of 
the base employed relative to a more (orrert one Such correc- 
tions may be made by the device of applying additional unpaired, 
or what we may call external, forces to particles of the system 
these are needed only so far as they introduce differences of 
accelerations of the several particles The earth, which is 
commonly employed as a base for terrestrial motions, is not a 
very close approximation to being a Newtonian base Differ- 
em cs of acceleration due to the attractions of the sun and moon 
are not important for terrestrial s\ stems on a small scale, and can 
usually be ignored, but their effect (m combination with the 
rotation of the earth) is very apparent in the case of the ocean 
tides A more considerable defect is due to the earth having a 
diurnal rotation relative to a Newtonian base, and this is never 
wholly Ignored Take a base attached to the centre of the earth, 
but without this diurnal rotation A small body hanging by a 
string, at rest relatively to the earth, moves relatively to this 
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base uniformly m a circle, that is to say, with constant accelera- 
tion directed towards the earth’s axis What is done is to divide 
the resultant force due to gravitation into two components, one 
of which corresponds to this acceleration, while the other one is 
what IS called the “ weight ” of the body Weight is m fact not 
purely a combination of forces, m the sense in which that term is 
defined in connexion with the laws of motion, but corresponds to 
the Galileo acceleration with which the body would begin to move 
relatively to the earth if the string were cut Another way of 
stating the same thing is to say that we introduce, as a correction 
for the earth’s rotation, a force called “ centrifugal force,” which 
combined with gravitation gives the weight of the body It is 
not, however, a true force m the sense of corresponding to any 
mutual relation between two portions of matter The effect of 
centrifugal force at the equator is to make the weight of a body 
there about 3s % than the value it would have if due to 
gravitation alone This represents about two-thirds of the total 
variation of Galileo’s acceleration between the equator and the 
poles, the balance being due to the ellipticity of the figure of the 
earth In the case of a body moving relatively to the earth, the 
introduction of centrifugal force only partially corrects the effect 
of the earth’s rotation Newton called attention to the fact that 
a falling body moves m a curve, diverging slightly from the 
plumb-line vertical The divergence in a fall of 100 ft m the 
latitude of Greenwich is about in Foucault’s pendulum is 
another example of motion relative to the earth which exhibits 
the fact that the earth is not a Newtonian base 

For the study of the relative motions of the solar system, a 
provisional base established for that system by itself, bodies 
outside it being disregarded, is a very good one No correction 
for any defect m it has been found necessary, moreover, no rota- 
tion of the base relative to the directions of the stars without 
proper motion has been detected Ihis is not inconsistent with 
the law of gravitation, for such estimates as have been made 
of planetary perturbations due to stars give results which 
are insignificant m comparison with quantities at present 
measurable 

For the measurement of motion it must be presumed that we 
have a method of measuring time The question of the standard 
to be employed for the scientific measurement of Measure^ 
time accordingly dc mands attention A definition of meat of 
the measurement dependent on dynamical theory has 
been a characteristic of the subject as presented by some writers, 
and may possibly be justifiable, but it is neither necessary nor 
in accordance with the historical development of S( lence Galileo 
measured time for the purpose of his experiments by the flow 
of water through a small hole under approximately (onstant 
conditions, whuh was of course a very old method lie had, 
however, some years before, when he was a medical student, 
noticed the apparent regularity of successive swings of a pendu- 
lum, and devised an instrument for measuring, by means of a 
pendulum, such short periods of time as sufficed for testing the 
pulse of a patient The use of the pendulum dock in its present 
form appears to date from the construction of sue h a clock by 
Huygens in 1657 Newton dealt with the question at the begin- 
ning of the Pnncipia, distinguishing what he called ” absolute 
time ” from such measures of time as would be afforded by any 
particular examples of motion, but he did not give any clear 
definition The selection of a standard may be regarded as a 
matter of arbitrary (hoice, that is to say, it would be possible to 
use any continuous time-measurer, and to adapt all scientific 
results to it It is of the utmost importance, however, to make, 
if possible, such a choice of a standard as shall render it unneces- 
saiy to date all results which have any relation to time Such 
a choice is practically made It can be put into the form of a 
definition by saying that two periods of time are equal m whit h 
two physical operations, of whatever character, take place, which 
are identical m all respects except as regards lapse of time 1 he 
validity of this definition depends on the assumption that 
operations of different kinds all agree in giving the same measure 
of time, such allowances as expenence dictates being made for 
changing conditions This assumption has successfully stood all 
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tests to which it has been subjected All clocks are constructed 
on the basis of this method of measurement, that is to say, on 
the plan of counting the repetitions of some operation, adopted 
solely on the ground of its being capable of continual repetition 
with a certain degree of accuracy, and possibly also of automatic 
compensation for changing conditions Practically clocks are 
regulated by reference to the diurnal rotation of the earth 
relatively to the stars, which affords a measurement on the repeti- 
tion principle agreeing with other methods, but more accurate 
than that given by any existing clock We have, however, good 
reasons for regarding it as not absolutely perfect, and there are 
some astronomical data the tendency of which is to confirm 
this view 

The most important extension of the principles of the subjec t 
since Newton’s time is to be found in the development of the 
theory of energy, the chief value of which lies in the 
Tb$ory of supplied a measurable link connec ting 

the motions o^ systems, the structure of which can be 
directly observed, with p lysical and chemical phenomena having 
to do with motions which cannot be similarly tra( ed in detail 
The importance of a study of the changes of the vts viva depend- 
ing on squares of velocities, or what is now called the kinetic 
energy ” of a system, was recognized in Newton’s time, especially 
by Leibnitz, and it was perceived (at any rate for special cases) 
that an increase m this quantity m the course of any motion of 
the system was otherwise expressible by what we now call the 
“ work ” done by the forces Ihe mathematical treatment of 
the subject from this point of view by Lagrange (1736-1813) and 
others has afforded the most important forms of statement of the 
theory of the motion of a system that arc available for practical 
use But It IS to the physicists of the 19th century, and espe( lally 
to Joule, whose experimental results were published in 1843-1849, 
that we practically owe the most notable advance that has been 
made in the development of the subject — namely, the establish 
ment of the principle of the conservation of energy (see Fner- 
GETics and Energy) Ihc energy of a system is the measure of 
Its capacity for doing work, on the assumption of suitable ( on- 
nexions with other systems When the motion of a bodv is 
checked by a spring, its kinetic energy being destroyed, the spring, 
if perfectly elastic, is capable of restoring the motion, but if it 
is checked by friction no such restoration can be immediately 
effected It has, however, been shown that, just as the com- 
pressed spring has a capacity for doing work by virtue of its 
configuration, so in the case of the friction there is a physnal 
effect produced -namely, the raising of the temperature of the 
bodies in contact, whu h is the mark of a capacity for doing the 
same amount of work Electrical and (hemual effects afford 
similar examples Here we get the link with physics and chem- 
istry alluded to above, which is obtained by the recognition of 
new forms of energy, interchangeable with what may be called 
mechanical energy, or that associated with sensible motions and 
changes of configuration 

Such general statements of the theory of motion as that of 
I^grange, while releasing us from the rather narrow and strained 
view of the subject presented by detailed analysis of motion in 
terms of force, have also suggested a search for other forms which 
a statement of elementary principles might equally take as 
the foundation of a logical scheme In this connexion the 
interesting scheme formulated by Hertz (1894) deserves notice 
It is important as an addition to the logic of the subject rather 
than on account of any practical advantages which it affords for 
purposes of calculation 

Authorities — Gilileo, Dialogues (translations ‘^The System of 
the World ' and ** Mechanics and Local Motion ** in T Silusbury’s 
Mathematical Collections and Translations (1661-1665), Mechanics 
and Local Motion, byT Weston (1730)) , Huygens, Horologium Osctlla 
tonum (167s), Newton, Philo^ophiae naturalis prinoiMa mathe 
matica (1687, translation by A Motte 1729), W W Rouse Ball 
An Essay on Newton’s Prtnctpia (1803), Whewell History of the 
Inductive Sciences (1837), 1 Clerk Maxwell Matter and Motion 
(1882), H Stremlz Die physikahschen Grundlagen der Mechantk 
(1883), E Mach Die Mechantk in ihrer Entwickelu'g histonsch 
kntisch dargestellt (1883, 2nd edition (1889 translation) by T ] 
McCormack, 1893); K JPearson, The Grammar of Sctence (xSoi)^ 


A E H Love, Theoretical Mechanics (1897), H Hertz Die Pnnzt 
pten der Mechamk (1894 translation by Jones and Walley, 1899) 

(W H M) 

MOTIVE (from Lat movere, to move), in psychology, a general 
term signifying any element of consciousness which prompts 
an agent to a decision The older psychology usually regarded 
motives as strictly analogous to mechanital forces exerting 
pressure or tension, and explained human action as nt c essanly 
determined by the resultant of various, possibly conflicting, 
motives Contemporary psychological research tends to show 
with increasing clearness that we must recognize a power bf 
decision in the self, and that the analogy of mechanical forces is 
inadequate to explain the facts On this view motives will be 
regarded as solicitations to act in a certain direction, while the 
self decides by throwing its volitional weight on the side of the 
motive which it regards as preferable 1 he solicitations may come 
from the most diverse sources they may be mere desires to avoid 
some pain or to gratify some appetite, or they may be of higher 
origin, such as the motive of patriotism, or the desire to advance 
knowledge Purposes or ends are often termed motives “ Con- 
flict of motives ” means sometimes a conflict of purposes, when 
the agent has adopted two different lines of action and has 
difficulty m combining them, or it may mean a conflict of solici- 
tations It IS better to call purposes or ends by those names 
when they have been definitely adopted by the agent while they 
are still under deliberation the term ‘‘ motive ” may be used 

MOTLEY, JOHN LOTHROP (1814-1877), American historian, 
son of Thomas Motley, was born on the 15th of April 1814 at 
Dorchester (now a part of Boston), Massachusetts, and graduated 
at Harvard in 1831 He then studied at Gottingen and Berlin, 
becoming a friend of Bismank at Gottingen, and after a period 
of European travel returned m 1834 to Amcnia, where he con- 
tinued his legil studies In 1837 he married Mary Benjamin 
(d 1874), a sister of Park Benjamin, and in 1839 he published 
anonymously a novel entitled Morton's Hope, or the Memoirs 
of a Provincial In 1841 he entered the diplomatic service as 
secretary of legation in Russia, but resigned his post within three 
months Returning to America, he soon entered definitely 
upon a literary career Besides contributing various historical 
and critical essays to the North American RevieiVy including a 
remarkable essay on the Polity of ihe Puritans^ he published 
in 1849, again anonymously, a second novel, entitled Merry 
Mount y a Romance of the Massachusetts Colony About 1846 
the project of writing a history of Holland had begun to take 
shape in his mind, and he had already done a large amount of 
work on this subject when, finding the materials at his disposal 
in the United States inadequate, he went to Europe in 1851 
The next five years were spent at Dresden, Brussels and the 
Hague m investigation of the archives, which resulted in 1856 
in the publication of The Rise of the Dutch Republic, which 
became verv popular It speedily passed through many 
editions, was translated into French, and also info Dutch, 
German and Russian In i860 Motley published the first 
two volumes of Its continuation, The United Netherlands This 
work was on a larger scale, and embodied the results of a still 
greater amount of original research It was brought down to the 
truce of 1609 by two additional volumes, published in 1867 In 
1861, just after the Civil War had broken out in America, Motley 
wrote two letters to The Times defending the Ecdcral position, 
and these letters, afterwards reprinted as a pamphlet entitled 
Causes of ihe Civil War in America, made a favourable impression 
on President Lincoln Partly owing to this essay. Motley was 
appointed United States minister to Austna in 1861, a position 
which he filled with great sutcess until his resignation in 1867 
Two years later he was sent to represent his country in London, 
but m November 1870 he was recalled by President Grant 
After a short visit to Holland, he again took up his residence m 
England, where the Life and Death of John Barneveld appeared m 
two volumes in 1874 111 health now began to mterfere with his 

literary work, and he died at Frampton Court, near Dorchester, 
Dorset, on the 29th of May 1877, leaving three daughters The 
merits of Motley as an historian are undeniably great He has 
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told the story of a stirring period in the history of the world with 
full attention to the character of the actors and strict fidelity to 
the vivid details of the action But it may safely be said that 
his tale IS best where most unvarnished, and probably no writer 
of the same rank has owed less to the mere sparkle of highly 
polished literary style 

An excellent edition ot his historical works was published in nine 
volumes m London in 1903-1904 Sec the Correspondence of John 
Lothrop Motley, edited by G W Curtis (New York, 1889), O W 
Holmes John Lothrop Motley, a Memoir (Boston, 1878), M D 
Conway, Btographtcal Introduction to The Rise of the Dutch Republic 
(London i8g6) , and John Lothrop Motley and his Family Further 
Letters and Records (1910), edited by his daughter, Mrs Susan 
St John Mildmay 

MOTLEY, t e of many colours, a term partKuIarl> used of the 
parti-coloured dress of the professional “ fool ” z; ) of the middle 
and later ages The origin of the word is probably to be found 
in “ mote ” (0 Fng mot), a particle of dust, &c , hence a spot 
or patch “Mottle,” a blotch or spot, is probably a back 
formation of motley 

MOTMOT According to Hernandez in his Hntona avium 
Novae Htspaniae (p 52), published at Rome m 1651, this is the 
Mexican name of a bird which he described well enough to leave 
no doubt IS to what he meant, but the word being soon after 
printed M Of not by Nieremberg and others gave rise to the Latin* 
ized Mamotus, invented b> M J Brisson as a generic term, whic h 
has since been generally adopted by ornithologists, though 
motmot has been retainecJ as the English form Linnaeus knew 
of only one species of motmot, and referred it to his genus 
Ramphastos (properly Rhamphastus) under the name of R 
moniota This is the Momotiis brasiltensis of modern ornitho- 
logists, and frorfi its geographical range cannot be the original 
Motmot of Hernandez, but is most likely the “ Guira ^uainumbi “ 
of Maregrave 

The motmots form the sub-family Mmnoiinae^ which with the 
Todtnae (see 1od\) form the family Momotidae of Coraenform 
birds, the nearest allies being rollers {q v ) and kingfishers {qv) 
In outward appearance the motmots have an undoubted resem- 
blance to bee-eattrs, but, though beautiful birds, various shades 
of blue and green predominating in their plumage, they do not 
exhibit such decided and brilliant colours, and, while the bee- 
eaters are only found in the Old World, the motmots are a purely 
Neotropical form, extending from southern Mexico to Paraguay, 
and the majc^rity of species inhabit Central America Iheir 
ordinary food is small reptiles end fruits, and insects caught on 
the wing ITie nest of one species, as observed by Robcit Owen, 
IS at the end of a hole bored in the bank of a watercourse, and the 
eggs art pure white and glossy {Ibi^, 1861, p 65) I ittle else has 
been recorded of their ways 

The Momotidae form but a small group, containing about six 
genera, of which the best known are Momotus, Baryphthengu^, 
Hylomane^y Eumomota, Aspalha and Pnonorhynchm, and the 
number of species is very small \\ hile all h n e a general 
resemblance m the serrated edges of tlie bill and many other 
characters, Momotus has the normal number of twehe 
rectrices, while the rest have only ten, which in Hylomanes 
have the ordinxry configuration, but m adult examples of 
all the others the shaft of the median pan is devoid of 
barbs for the space of about an inch \ little above the 
extremity, so as to produce a spatulate appearance, such as is 
afforded by certain humming-birds known as “ racquet-tails ” 
(see Humming-Bird), kingfishers of the genus Tanystptera 
(see Kinofishfr), and pirrols of the group Pnoniiurus 
C Waterton andertngSy Journey 2, chap in), mentioning 
the species M brasihensis bv its native name “ houtou,” long 
agO^gjgsertcd that this peculiarity was produced by the motmot 
it dKr iibbling off the barbs, and this extiaordinary statement, 
lUHh for a while doubted, has since been shown by 0 Salvin 
Society yi^TZiVV 429-433);^nA Bartlett’s authority, 
fSpf^ncctly true (A N ) 

ilOTORSy ELECTRIC. Fundamental!), electric motors are 
electric generators reversed in function they convert into 
mechanical energy the continued stresses between two electro- 


magnetic fields relatively movable, just as generators convert 
into electromagnetic stresses the mechanical energy applied to 
them Since no transformation of energy is ever absolutely quan- 
titative, the conversions just considered are not accomplished 
without loss of energy to about the same extent in both cases 
Ihc sources of this loss are ohmic loss m the conductors, hysteresis, 
friction of bearings and brushes, air friction and eddy currents, 
the sum of these losses in large modern machines does not exceed 
5 or 6 % The torque of the motor is the dynamical result of the 
electromagnetic stresses between the magnetic field of the motor 
and that clue to the armature currents, the latter field being 
proportional to the strength of the current sheet due to the 
numerical strength of the cunent and the number of its effective 
convolutions This applies to all types of motors, if one re- 
members that whenever either of these two stress factors is a 
periodic variable, as in the case of alternating motors, the torque 
IS proportional to their geometrical co-directed product and not 
merely to their numerical product At this point it will be 
convenient to distinguish between the various types of motors 
The first broad distinction is between continuous-current and 
alternating-current motors, a distinction rather of convenience 
than of necessity, for in point of fact the two depend upon the 
same broad principles and can be considered on precisely the 
same lines 

Llecti 1C motors may be conveniently divided as follows — 

(A) Continuous Current 

1 Separately excited 

2 Senes wound constant current 

3 Series-wound constant potential 

4 Series-wound interdependent current and potential 

5 Shunt-wound constant potential 

(B) Uternating Current 

1 Synchronous constant potential 

2 Induction-polyphase constant potential 

3 Induction-monophase constant potential 

4 Repulsion-commutating 

5 Series-eommutating 

Of these, the series-wound constant potential, shunt- wound 
constant potential, and polyphase induction motors do a very 
large proportion of the active work of power transmission the 
first mentioned furnish power for electric railways, the second 
chiefly powci distribution from public electne supply stations, 
while the third are mainly relied upon in long-distance trans- 
mission systems The fourth and fifth groups of c lass (B) arc old 
in principle but have been slow in practicvd development Ihev 
include many modifications and transition forms not involving 
radical changes in the principles or properties of the machines 
Their chief use has been for electrical traction, with reference to 
which they have, in the mam, been developed, and their pci- 
formance is best at low frequency, 15 to 25 c>cles per second 

In c lass (A) in general, for a c ertain value of the toniue current 
must be forced through the armature against the motor electro- 
motive force which results from the rotation of the armature in a 
given field This demands a certain greater applied electro- 
motive force to produce the c urrent required, which is determined 
by the effective electromotive force, equal to the geometrical 
difference between the applied and motor electromotive foncs, 
and by the impedance of the armature For steady currents this 
last IS of course the same as the ohmie resistance, just as for 
steady electromotive force the geometrical and the numerical 
difference of the applied and motor electromotive forces aic 
coincident The torque depends, as heretofore noted, on the 
field strength and the strength of the current sheet due to the 
current thus determined For small values of the torque the 
speed practically depends upon the applied electromotive force 
and the field, so that if the former and the latter be constant 
the speed is also sensibly constant This is likewise the ease if the 
armature resistance be very small, and in general the variations 
of speed at constant potential are determined by the product of 
this resistance and the torque, while the absolute spe^ depends 
essentially upon the field strength Motors for low speed or high 
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electromotive force must have both a strong field and many 
turns upon the armature, so that both the fundamental stresses 
may be large As the field is generally strong — to secure 
economy of iron — low-voltage and high-voltage machines differ 
principally in the number of armature turns h or variable speed, 
this latter factor being fixed, field strength and applied electro- 
motive force are the factors easily altered, and most of the speed 
variation is accomplished by changing one or both of them 
Torque, neglecting field distortion, is at a maximum when the 
current is the greatest possible at the given applied voltage — that 
IS, when the motor is at rest With a small armature resistance 
this current is generally far too gieat for convenience, hence the 
motors are usually started with a rheostat in series with the 
winding if the current is not limited by the generator itself The 
torque then depends on the sum of the resistances in circuit, and 
can be made just sufficient to start the motor under the rcc^uircd 
load By the same device the motor can run at reduc ed speed, 
although with a considerable loss of energy in the rheostat, it is 
indeed, as a rule, difficult to get effective speed variation m motors 
of any kind without serious loss of energy The field can be 
changed within wide limits only by a considerable me reasc of the 
iron in the magnetic circuit, the applied electromotive force 
cannot usually be varied except by increasing the resistances in 
cm uit, and the number of armature turns cannot be varied with- 
out complication, although the effective number c an be modified 
by shifting the brushes, probably at the expense of sparking 
Altogether, if the speed variation demanded be more than 1 5 or 
20 %, it causes, in one way or another, considerable expense and 
trouble, particularly if each speed must be closely held irrespec- 
tive of load No large change m absolute speed can readily be 
made without considerable change in the percentage variation 
of speeds at various loads Practically, the best results are ob- 
tained from motors of very low armature resistance, in which the 
field or the applied elec tromotive fore e, or both, arc varied The 
whole problem is nearly identical with the produc tion of constant 
potential or constant current fiom generatois driven at constant 
speed, and is solved by similar means For any one absolute 
speed a generator can be made to give constant potential, nearh 
irrespec tivc of load, by compound winding Similarly, a motor 
may give a very nearly constant speed at constant potential by a 
differential winding m scries with the armature, weakening the 
field as the armature current rises This device, howexer, 
obviously increases the energy required for magnetization, and 
decreases the effective torciuc at starting Practically, the best 
eontinuous-current motors ean be made to hold their speed to 
within I or 2 % from no load to full load Commercial machines, 
however, generally vary from 5 to 10 % m speed With respec t 
to the dircc tion or rotation of a motor, the torque changes sign 
with a change of sign m either field or armature current, but not 
with a change of sign m both The input of the motor is numeri- 
cally ccjiial to the product of the current and the applied 
electromotive force, while the output is determined by the 
product of the current and motor electromotive force, hence 
the efficienc y of the motor as a transformc r of energy is the 
ratio between these two quantities The output is a maximum 
when the applied electromotive force is double the motoi 
electromotive force, and the efficiency is a maximum when the 
motor and applied electromotive forces are substantially equal 
At the point of maximum output the speed is that sufficient to 
reduce the current to one-half its static value No motor is 
worked at or near this point, except momentarily, on acc ount of 
the low efficiency and severe heating in the armature Ihcse 
theoretical values ai e slightly modified m practical machines by 
the small miscellaneous losses subject to independent variations 
The practical output of electric motors is limited in machines 
of normal design by the temperature they can safely endure As 
a rule the working temperature, which is commonly reac hed only 
after six hours or more of continuous running, should not rise 
more than 40° to 50® F above the temperature of the surrounding 
air In case of traction motors and others subjected to occasional 
severe overloads, separated by periods of rest or of subnormal 
load, the temporary rise of temperature tolerated may be much 
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higher, say 60° to 75® F, after a run of an hour or so The 
temperature of the air is assumed at 70® F in most cases, and 
the temperature of the motor-windings is preferably ascertained 
by the rise in electrical resistance due to the heating Thermo- 
meters can seldom be so applied as to measure the full heating 
effect 

The ac tual output obtainable from a motor structure of given 
dimensions under these conditions with respect to heating 
depends chiefly upon the practicable rotative speed of the arma- 
ture, since the chief losses are proportional to the torque, while 
the mechanical output at given torque is approximately pro- 
portional to the speed Most makers utilize a single structure 
for several standard motors varying in speed and output, a 15 h p 
machine at, say, 1200 r p m becoming a 10 h p at 800 r p m 
or a 20 h p at 1600 r p m There is no practicall) fixed relation 
between the rating and the speed, although it is approximately 
linear, for in winding the same carcass for different speeds the 
ratings are settled rather by commercial convenience than by 
exact determinations Motors generally have approximately 
the same efficiencies as the corresponding sizes of generators 
Small motors, say from i to 5 h p , are commonly of 70-80 % 
efficiency at full load, mcdium-sizcci machines of 5 to 50 h p 
about 80 to 90 %, and the larger sizes run up to 95 % or there- 
abouts In the effort to get low-speed motors without immoder- 
ately increasing the cost they are generally dropped a little m 
efficiency and allowed to run hotter than if wound for higher 
speeds 

The weight of motors per h p of output is therefore very 
variable In machines of medium size and q^eed it is likely to be 
50 to 75 lb per h j> , falling to 30 or jo in large or spec lally high 
speed machines, and rising to 80 or 100 Ib in small or very low 
speed motors High-voltagc motors, particularly if small, lose 
sc^mewhat in relative output on account of the space taken up 
by the necessary insulation 

In all ordinary motors the magnetization of the iron is, for 
economy of mateiial, pushed high, and hence the field, even at 
heavy loads, is fairly stable and the conditions of commutation 
remain gooci When, however, motors are designed to stand 
severe o\crlimds, or to admit of a wide range of speed regulation 
by varying the field strength, the commutation is likely to be 
unstable, and severe sparking may result To meet this condition 
the commutatmg-pole motor- really a recrudescence of an old 
idea— has been introduced on a considerable scale In this 
construction auxiliary pole pieces, excited by series coils from 
the motor circuit, are set midway between the ordinary field 
poles The office of these poles is to neutralize the magneto- 
motive force dire to the armature winding, thus checking field 
distortion, and also to ensure the proper reversal of the current 
in the armature coil directly under the brush Of the total 
magneto-motive fore e due to the windings of the commutating 
pole, the major part, perhaps three-fourths, is devoted to the 
former work and the remainder to the latter, the proportion 
varying widely ac cording to the design of the motor The result 
of this construction is excellent, sparkle ss cximmutation being 
ensured over a wide range of load inci field strength Ihc com- 
mutating-pole motor IS intrinsically more expensive and slightly 
less efficient than the ordinary type, hut for the particular kind 
of service it is designed to perform is extremely effective It 
gives promise of especial value in high-voltage trac tion motors 

(A) I Separately excited Motors ue interesting principally on 
account of the very efficient method of speed legulation possible by 
their use In this method the field of the motor is excited from the 
supply mains and the armature current is furnished by a motor- 
generator running at constant speed A rheostat in the shunt field 
of the latter element enables the applied eleetromotive force to be 
varied to anv desired extent, and hence the working motor can be 
given full torque at any speed ap to that assigned by the maximum 
value of the electromotive force which can be applied to the armature 
Moi cover, if the armature resistance be small the motor is fairly 
self-rcgiilating at all speeds The effect h rather startling, since the 
motor may giving a very great torque when it is merely turning 
over at a few revolutions per minute and although the process is 
complicated it leads to excellent results, and is widely used where 
delicate speed regulation is required 
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(A) a Sertes-wound Constant^current Motors were early worked 
to a considerable extent on arc-light circuits, but have now passed 
out of use save m a small number of constant-current power- trans 
mission systems on the continent of Europe In these motors the 
motor electromotive force is directly proportional to the output 
the torque being constant They will not start with more than a 
certain definite load but once started the speed will increase until 
added work (internal or external) balances the torque The type is in 
tnnsically bad m speed regulation, and must be treated by the same 
methods as are adopted to secure constant current in arc machines 
The most successful device in most cases is to vary the field strength 
by shunting the field coils or to vary the number of effective arma 
ture conductors by shifting the brushes Both methods are carried 
out mechanically rather than by purely electrical means — in the 
first case by an automatic rheostat and in the second by an auto- 
matic brush shifter, but neither is wholly satisfactory Neverthe- 
less, such motors have proved capable of excellent commercial service 
in some of the European plants especially in the larger sizes 

(A) 3 Senes-wound Constant potential Motors comprise nearly all 
motors used for electnc traction — aggregating not less probably 
than one and a half million horse power, hence they are of great 
practical importance These traction motors are usually highly 
specialized machmes with very powerful armatures and fields strongly 
saturated at all working values of the current The brushes have 
an invariable position Such motors behave much like separately- 
excited motors, having a rather large armature resistance Speed 
regulation has to be obtained by varying the applied electromotive 
force In early traction motors this variation depended upon insert 
mg a rheostat, in modern practice it is customary to employ two 
or even four^ identical motors on each car operated in series for low 
speeds and in parallel for full speed In practice however resist 
ances are inserted when necessary, to prevent too sudden changes 
of speed and to secure intermediate steps between those obtained 
by the series-parallel connexions In rare instances a still further 
variation is secured by the use of a field only partully saturated at 
ordinary loads 

(A) 4 Series wound Motors with Interdependent Current and Poten- 
tial are used only in connexion with generators of similar design motor 
and generator forming a dynamical unit This system is occasionally 
used with good results in power transmission Assuming the motor 
field to be saturated if the speed is to be constant the applied 
electromotive force must rise with the load to an amount depending 
on the resistances in circuit If the corresponding generator has a 
field less fully saturated, the increase in current demanded by the 
increment of torque in the motor can be made not only to raise the 
applied electromotive force enough to compensate for armature 
resistance but for the total resistances in circuit, including the line 
With this difference in saturation the motor will automatically 
maintain constant speed The fields of the machines need not be 
designed for a given saturation since shunting them with a suitable 
resistance will give the same result 

(A) 5 Shunt wound Motors at Constant Potential are the main- 
stay of continuous current distributions for industrial purposes At 
constant potential the field remains sensibly constant and the torque 
IS directly proportional to the current The motor then behaves 
much like a separately-excited motor and the armature resistance 
being generally very small, the speed is vciy nearly constant vary 
mg less than 5 % from no load to full load in the best commercial 
machines Operating on a compound wound generator a single 
ntotor of this type can be made to regulate with great precision as 
m the previous case If the motor field be only moderately satu- 
rated, its strength and hence the motor electromotive force, 
rises and falls with the applied electromotive force, and there- 
fore at constant load these motors run at very nearly constant 
speed, in spite of small variations of voltage If speed variation 
be required, it can be obtained to a moderate extent by a rheostat 
m the field circuit At starting a rheostat is necessary in the 
armature circuit The differentially wound modification is now 
seldom used 

(B) I Synchronous Alternating current Motors — The simplest 

starting-point in the consideration of this class is the continuous 
current generator This machine actually generates within the 
armature alternating currents and if the commutator be replaced 
by two or more slip rings connected symmetrically to two or more 
points on the armature winding alternating currents monophase 
or polyphase according to the number of connexions and the points 
touched can be withdrawn therefrom The simplest case involves 
only two slip-nngs joined to the winding at diametrically opposite 
points Consider two such modified machines as motor and genera- 
tor The condition of complete reversibility is that the instantane- 
ous of the currents, and the instantaneous values of the angular 

dis^g&nts between poles and armature coils, shall be equal 
thgmBHKt This evidently requires that the rotation of the motor 
s MWH mfe synchronous pole for pole with that of the generator 

before, the torque depends on the two fundamental 
stresses, but the torque has no determinate sign in the absence 
of an initial rotation The instantaneous value of the torque 
depends on the instantaneous value of the current and on its angular 
displacement The speed of the motor being invariable its motor 
electromotive force depends onlvon the effective excitation, including 
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the armature reactions, and it may or may not, according to the 
conditions of load, be in phase with the impressed electromotive 
force In the case of the continuous current motor the motor 
output is numerically eoual to the product of current and motor 
electromotive force, ana since, in the alternating circuit these 
quantities are usually not in phase, in alternating motors the 
activity IS determmed by the co directed part of their product 
The current in the alternatmg motor depends not on the ohmic 
resistance alone but upon the impedance and upon the geometrical 
difference between the applied and motor electromotive forces 
At a given applied electromotive force, and an armature impedance 
assumed constant the fundamental variables in the motor are the 
output, motor electromotive force and motor current The two 
last factors are interdependent so that the current may have a wide 
range of values according to the excitation while the output remains 
constant or, itself remaining constant may cover a variety of values 
of the power corresponding to different excitations These changes 
involve changes in the phase angle between the motor electromotive 
force and the current so that at given output the power factor 
of the motor — that is the ratio between the numerical and geome- 
trical products of current and electromotive force — may be given 
various values at will by changing the field excitation of the motor, 
a most unique and valuable propcity If the motor electromotive 
force be fixed and the output varied the phase angle between 
current and motor electromotive force varies by reason of the arma- 
ture taking up a new angular position with respect to the field 
backward for inci casing load forward for decreasing load The 
minimum value of the current for a given load is reached when the 
excitation is such that the applied electromotive force and current 
are in phase at which point tlie real and the apparent energy in the 
circuit coincide I he input can then be accurately measured by 

voltmeter and ammeter readings, and the motor is working at its 
best efficiency for the given load For greater values of the motor 
electromotive force the current leads in phase with respect to the 
applied electromotive foice, for less values it lags The former 
condition is accompanied by the rising of the electromotive force 
at the motor terimuals the latter by its fall It therefore becomes 
possible to use a synchronous motor, if the necessary current due 
to the load be not too gre it as a voltage and phase regulator upon 
an alternating circuit a function very valuable in power-trans- 
mission work If the excitation be set to produce leading phase 
at smill loads the phase angle will gradually dimmish as the load 
rises and then, passing through zero increase again with the lagging 
current, thus holding the power-factor near to unity it all working 
loads In a well designed synchronous motor by proper initial 
adjustment of the field, the power factor can easily be kept between 
095 and I from quarter load to full load, and very close to umly 
within the ordinary working range Save for its inability to st irt 
independently the synchronous motor is a highly desirable addition 
to a transmission system Starting is generally accomplished by 
the help of an induction motor or other auxiliary power and the 
motor is treated exactly like an alternator, to be thrown m parallel 
with the supply circuit A synchronous motor will pull itself up 
to synchronism if brought near to its synchronous speed but this 
requires a v ery large amount of current Operating from a generator 
of its own, it c in be brought to speed by giving it a small initial 
rotation and raising the generator speed very carefully and gradu 
ally when the two machines will accelerate in synchronism Poly 
phase synchronous motors obey these same general laws, they can 
however be started as quasi induction motors with an open field 
circuit the pole faces serving as secondary conductois but require so 
large currents 111 thus starting themselves that it is better practice to 
bring them to speed by extraneous means 

Synchronous motors sometimes cause serious trouble by pump 
ing a phenomenon closely allied to the surging of current between 
alternators in parallel and due to similar causes If not due to 
defective governing of the prime mover it usually starts with a 
change of load or of phase producing fluctuitions in the electro- 
motive force in the system gre it enough to interfere seriously with 
incandescent lighting and continuing with nearly uniform amplitude 
and frequency for hours if unchecked The amplitude varies with 
the conditions but in the same machine the frequency is nearly 
constant The fluctuation affects both the armature and the field 
circuits the latter inductively by changes m the armature magneto- 
motive force but it can as a rule be controlled by varying the exci 
tation until a neutral point is found usually when the ph ise angle is 
near to zero Motors with solid pole pieces give little trouble of this 
sort the oscillations being rapidly damped by the eddy currents 
In motors with laminated fields the most effective remedy is cham- 
fering away the edges of the pole pieces so as to admit heavy copper 
shoes running along and under the edges and even bridging the 
spaces between the polo pieces The eddy currents in these shoes 
completely check the pumping " 

Synchronous and other Converters — It seems here appropriate to 
refer to these converting devices not in their general ninctions but 
merely in so far as they are directly related to motor practice 
The synchronous converter proper is in effect a synchronous motor, 
in spite of its commutating function Owing to the fact that the 
direct current voltage is dependent on the alternatmg current voltage 
of supply, the conv^er cannot advantageously be used to control 
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the power factor by variation of the field strength but the field can 
be adjusted once for all to hold the power factor reasonably near 
unity, provided independent means are available for so adjusting 
the applied alternating voltage as to give the required result at the 
commutator If close regulation of the direct-current voltage is 
not demanded the converter field cm be used moie freely As a 
matter of fact the synchronous convtrter finds its chief use in 
electric traction where close rcguUtion is not important and 
motor generators in one form or another have been found more 
suitable for electric-lighting woik The synchronous converters 
have the liability to pumping or ** hunting, * to which reference 
has already been made sometimes even of sufficient amplitude to 
throw the machine out of step and arc often provided with the 
shoes or bridges found useful with ordinary synchronous motors 

Synchronous motor generators so far as the motor function is 
concerned present no peculianties at all Synchronous commuta 
tors “ permutators and the like usually have motor-parts of 
very moderate capacity and must be kept rigorously free of hunting 
in order to preserve the conditions of commutation 

In many instances particularly in American practice motor 
generators with induction motors have been used for ease of starting 
and to secure immunity from hunting A modification of interest 
from the motor standpoint is found in the * cascade converter 
In this machine the rotor of an induction motor is directly coupled 
to the armature of a commuting converter of equal output the 
windings of the two being in senes and approximately equivalent 
In this case the normal motor-electromotive force is reichcd at 
approximately half synchronous speed and half the energy is de- 
livered to the output end of the machine by the rotor acting as 
frequency changer the rest by tongue on the shaft Commutation 
takes place therefore it half the initial frequency which is often a 
great advantage 

(B) 2 Polyphase Induction Motors — Speaking broadly an indue 
tion motor is one in which the armature current is intioduced 
into the armature windings by electromagnetic induction instead 
of by brushes It is at once an alternating current transfoimerand 
an alternating current motor operating in the latter function by 
virtue of the current received from the former In the commonest 
form the alternating currents are of two or more phases inter- 
acting in carrying on these duplicate functions Induction motors 
consist of two concentric masses of laminated iron taking the foim of 
short hollow cylinders of which the outer is fixed and the inner 
fitted to revolve The outer surface of the inner drum and the 
inner surface of the outer drum are slotted or perforated to receive 
the primary and secondary windings of the apparatus The outer 
winuing IS usually the primary and the inner (or armature) winding 
the secondary The primary winding is almost universally a multi- 
polar drum 111 character, the secondary is in the most highly devel- 
oped motors of the same charicter, but very often consists merely 
of numerous insulated armature bars united at each end of the drum 
by a common end plate or end ring forming the structure usually 
known as a " squirrel cage " winding In polyphase motors of the 
usual type the primary drum winding is in duplicate or triplicate 
resembling very closely the armature winding in a two- or three- 
phase generator 1 he actions which go on in these motors have 
been the subject of much debate, most of the theoretical discussions 
of the matter h ive been based upon the concept of a rotary magneti 
zatioii produced by two simple sinusoidal magnetisms superimposed 
in quadrature upon the same core or, in the case of a three phase 
motor three superimposed in a similar symmetrical manner This 
hypothesis is often most convenient being merely an appbcilion 
of the general physical thesis that two equal simple harmonic 
motions in quadrature produce circular motion as in the case of the 
conical pendulum All the results of this hypothesis follow however, 
from the introduction of two alternating magnetiz itions acting m 
quadrature in time but independently, and one or the other view of 
the matter is convenient according as in the structure considered 
the effective magnetiz xtions do or do not produce a definite physical 
resultant There is no discrepancy between the two hypotheses, 
they are merely two points of view of the same phenomena In the 
general case one need make no supposition as to the existence or 
non-existence of the physical resultant rot^iry magnetization , it is 
merely necessary to note that if one phise winding predominately 
produce a magnetic field and the other a current in the rotary 
member fitted to react with that field torque will result whether 
the two phase- win dings act upon the same magnetic structure or 
upon two entirely separate magnetic structures merely connected 
by the leads which deliver current from one to the other 

Induction motors having both these forms of structure arc in 
successful use If one considers the latter case, the two phase- 
windings have exchanged functions every 90“ in the two-phase 
structure, each phase-winding serving to produce a magnetic field 
and to deliver, almost as if it were merely a pair of brushes, 
current to react with tins field alternately, and the two halvts of the 
motor structure exchange functions every qo*’ Considering the 
motor in which the two phase - windings are superimposed on 
the same core, there is a virtual magnetic resultant rotating at a 
speed determined by the frequency of the current and the number 
of poles, and setting up induced currents in the secondary member, 
which currents are so disposed as to react with the field to produce 
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rotary motion At rest, the secondary electromotive force produced 
by the machine as a transformer is a maximum, when the motor is 
running at speed, unloaded, it is a minimum, and an increment of 
load causes the secondary member merely to slip behind synchronous 
speed far enough to receive an increment of transformed energy 
sufficient to carry the new load If the secondary nitraber is of very 
low resistance, the slip behind synchronism is vi ry small even at full 
load — less than 2% in motors developed for this particular property 
An increase of secondary resistance produces increased falling behind 
from synchronous speed, and if resistance be added to the secondary 
member by interpolating rheostats in its circuits, the motor can be 
made to produce uniform torque over a very wide range of speed, 
as IS the case with continuous current motors The percentage of 
slip IS the percentage of energy lost m the secondary member, as 
likewise m continuous current motors it one regards their synchron- 
ous speed as that at which the motor electromotive force would 
equal that impressed Polyphase induction motors start, when 
properly designed, with a very jiowerful torque, even up to three or 
four times the full load running torque of the same motor With a 
very low- resistance secondary member this torque demands an 
immensely large current, the structure acting almost like a short- 
circuited transformer, and the lag m the secondary circuit is con- 
siderable In motors in which this large starting current is objec 
tionablt , it may be reduced very greatly by interpolating resistances 
m the secondary circuits at starting, the effect of these being to 
diminish the lag in the secondary circuit and to deerease the demand 
for pnmary current A certain critical value of this resistance gives 
a maximum torque per ampere m the pnmary circuit with a given 
motor, being approximately that total secondary resistance which 
equals the secondary reactance For maximum torque obviously 
both resistance anrl reactance should be equal and as small as 
possible Where a small primary current m starting is of consider- 
able importance, this exiri resistance is frcqiuntly introduced at 
starting and cut out afterwards, pirticularly in cases where large 
torque IS necessary If great starting torrjue is not necessary, the 
primary electromotive force is often diminished by inductive resist- 
ances, or a change in the connexions of the transformer from which 
the motor is fed Both methods of starting arc in commercial use 
on a vt ry large scale 

In efficiency and closeness of speed regulation and good general 
running properties polyphase induction motors approximate very 
closely to the best continuous-current practice They produce, 
however, a certain amount of lag between primary electromotive 
force and current, which causes the ap^iarent input to be larger than 
the real input, as generally happens m alternating-current work 
The ratio between the rtal and the apparent watts input is the power 
f iclor of the motor In well designed modern machines this is 
usually from 85 to 90 % at rated load it should seldom fall below 
the former figure, and rarely rises more than i or 2 % above the latter, 
though in rare instances power factors as high as 94 or 95 % have 
been obtained Condensers have sometimes been employed in 
connexion with such motors to incnase the power-factor, and with 
considerable success, particularly in maintaining the power-factor 
at low and modtratc loads , but their use is generally unnecessary, 
ind condensers of sufficient capacity at any reasonable value of 
the voltagi have iiroved Iroubksome to build and maintain The 
weakest point in tnese polyphase induction motors is the importance 
of employing a very small clearance between armature and field, 
in order to increase the power factor by making the structure more 
efficient, considereil merely as a transformer The clearances m 
ordinary use are seldom greater than motors as large 

as 100 n p and in smaller machines are freejucntly not more than 

in Induction motors, however possess many valuable proper- 
ties, and are the mainstay of long distance power-transmission work 
at the present time * 

(B) 3 Monophase Induction Motors closely resemble the poly- 
phase motor in construction but have only a single phase winding 
m the jinmary The theories of their action arc very similar to 
those of polyphase motors The essential point of difference is 
that the stable angular displ iccment between the field magnetization 
and the armature currents which co act with it is obtained m the 
jxilyphase motor by the time-displactrnents in the several phase 
wmiiings, while in the smgle-phnsc motor it is obtained by the 
angular space displacement of the arm 1 lure, which has to be set up 
by an initial rotation Single jdiast motors therefore are not 
inherently self starting, and run in either direction equally well 
when once started The torque is always in the direction of the 
initial rotation This rotation is sometimes given by hand and 
somctimis by auxiliary phase windings supplied by derived current 
from the mam circuit, or merely short circuits d on themselves and 
receiving induced currents from the mam winding Both these 
devices give a small initial torque in a definite direction, setting up 
a so-called elliptical rotary fields t e one produced by the composi- 
tion of two unequal magnetizations, in this case at some indeter- 
minate angle, seldom large Once up to speed, the single phase 
motors act much like the polyphase They are conspicuously weak 
in the matter of power factor, however, as well as in that of starting- 
torque, and have as yet not come into very extensive commercial 
use, although under special conditions they have been and are 
successfully employed A theoretically interesting form of induction 
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motor IS a modification which runs at absolutely synchronous 
speed, receiving the necessary energy in the sc'condary not m viitue 
of slip behind synchronous speed, but from great difference in wave 
form between the primary and secondary circuits, so that energy 
due to harmonics of the fundamental frequency is periodically 
received by the armature in spite of synchronism in speed Such 
motors are not employed commercially, but sometimes find a field 
for usefulness in the laboratory 

(B) 4 Repulsion commutating Motors constitute a class of single- 
phase alternating current motors which has nsen to considerable 
commercial importance They are fundamentally induction motors 
in the sense that the armature currents are supplied by the 
inductive action of the field The armature winding is, however, 
provided with a commutator and (for a two pole motor) two diametri 
cally opposite brushes, which are short-circuited on each other and 
placed at an angle with the line of field magnetization By this 
device the magnetic axis of the armature is held at a fixed angle 
with the field flux, so that the condition for steady torque is always 
fulfilled, its amount depending on the position of the brushes 
Were these either in line with, or exactly at right angles to, the field 
poles, the torque would be zero — in the first case from lack of angular 
displacement, in the second from lack of secondary current The 
brushes being skewed, however, the secondary current is m untamed 
at a suitable value, and the motor runs in a definite direction The 
general principle is merely that of a transformer with a movable 
secondary under magnetic thrust During reversal of the current 
the torque relation remains fixed, since the primaiy an(i seeondaiy 
currents lioth change sign, preserving the magnetic relations as in 
a series wound continuous current machine 

If such a motor is of moderate reactance the currents are large 
and the torque very considerable The repulsion-commutating 
connexion is considerably used as a starting device for single phase 
induction motors the commutatoi being short circuited as a whole 
when the armature reachis synchronous speed Thereafter the 
machine operates as a pure induction motor of the sort just desciibed 
1 he advantage of this change is that the commutator is eliminated 
save at starting and the motor becomes practically a constant 
speed machine like any other properly designed simple induction 
motor Such motors can be made to start if necessary with several 
times the normal running toique and a nearly proportionate increase 
of current The short circuiting of the commutator is generally 
performed automatically by a centrifugal governor When at speed 
efficiency and power factor are those ot the typical motor of ciass(B) 3 

The pure repulsion commutating motor, worked is such on the 
other hand resembles a series-wound motor in its characteristics, 
having no fixed speed and being capable of running far above 
nominal synchronism This results from the fixed angul ir relation 
maintained by the brushes between the armature and field magneti- 
zations, whereby the torque conditions are preserved Above the 
nominal synchronous speed however difficulties of commutation 
set m so that some modifications of this simple type are desiiable 
for wide langes of speed The power factors ot these motors compare 
well, both m starting and in running with those of the best pure 
induction motors, and their efficiencies arc similar These machines 
are reversible serving as alternating generators when driven mechan 
ically at “ negative speed 

Instead of simply skewing the brush line in the repulsion motor 
an entirely analogous effect may be pn^duced by dividing the field 
coils into pairs placed in quadrature the brush line being parallel 
to one pair and at right angles to the other This merely amounts 
to dividing the function of the original field physically into its 
components a change which sometimes tends to improve the stability 
of the running conditions 

A more radical departure is found in the group of so called * com- 
pensated -^repulsion ' motors of which there are several members, 
due to various inventors all material improvements on the pure 
repulsion type just described Their common characteristic is that 
while possessing like simple commutator repulsion motors a trans 
former field acting upon the armature as secondary, and a pair of 
short-circuiting brushes holding the resulting armature magnetiza 
tion 111 definite alignment they also send the primary current in 
senes through the armature via a second pair of bruslics in quad 
rature with the first The substantial effect of this senes connexion 
is to cut down the virtual reactance of the armature as the speed 
rises practically annulling it at synchronous speed In alternating 
motors the motor electromotive force is not merely that due to the 
motion of the armature (onductois but the geometrical resultant 
of this and the reactance E M F s In the motor here considered 
and analogous m ichines an auxiliary F M T is applied either as 
here conductively or inductively in such direction as to compensate 
more or less perfectly the armatuie reactance EM F The result 
IS to secure at least for a certain speed, a power factor near unity, 
as in the motor under thscussion although the starting conditions 
are not particularly good and the performance deteriorates above 
^nchronism In some motors 01 this type the compensating 
F M F IS introduced by an auxiliary winding in senes and in quad- 
rature with the main field instead of by supplementary brushes 
Ihe modifications of the general scheme are rather numerous and 
out of them have come some excellent smgle phase moto»*s now 
widely used for traction purposes 


(B) 5 Senes Commutating Motors — ^This important and interest- 
mg type is derived directly from the ordmary senes motor lor 
continuous current The torque in these does not change sign with 
reversal of the current in both field and armature, and consequently 
alternating current can still produce in them unidirectional torque 
Practically the first step toward an alternating current senes motor 
IS lamination of the field to reduce parasitic currents , the second is 
to keep down the react ince A laminated field motor performs 
fairly well at a frequency of lo periods or thereabouts but to render 
it useful at ordinary frequencies requires modification in design 
The motor E M F being as before the geometrical sum of the 
reactance E M F and that due to motion of the armature conductors, 
the first improvement can be made by making the latter dominant, 
t z by making the armature relatively very powerful The plam 
senes commutating motor has then a relatively weak laminated 
field and a powerful armature To check trouble with commutation 
due to short-circuiting coils under a brush it usually has fiigh 
resistance commutator leads and thus equipped is capable of very 
fair performance having the same general chara'c tens tics as the 
continuous-current senes motor Even so the armature reactance 
IS somewhat excessive so that with this simple construction the 
power factor is apt to be bad Ihractically the plain senes commu- 
tating motor is hardly used at all but rather modifications of it 
corresponding very closely to those mentioned m connexion with 
the repulsion motor In other words, an auxiliary electromotive 
force tending to annul the reactance E M E of the armature is 
imposed upon the armature circuit This is accomplished generally 
by a compensating coil " m senes and m space quadrature with 
the mam field In another modification the compensating coil is 
closed upon itself, forming a short circuited secondary to which the 
armatuie itself acts as primary The end to be attained is the 
addition of an K M I such that the v ector sum of the E M F \ in 
the armature shall reduce as nearly as may be to the E M F due to 
the motion of the armature conductors as in a continuous current 
motor Obviously it is difficult to secure full compensation for all 
loads and speeds but it can be made nearly complete for some 
particular load and speed 

These senes compensated " motors behave much like continuous 
current senes motors, and when properly designed run well on 
continuous current They have been developed particularly for 
heavy traction pui poses, to which they arc well adapted owing 
to then ability to work well it all speeds They give a very high 
maximum power factor and a reasonably good one over a consider 
iblc range of speed and load Obviously both the field proper and 
the compensating field can be made subject to regulation to mcrcase 
the range of successful action Motors of this type hive alieadv 
come into successful use for fast and heavy railway service Com 
mutation ap])cars to be reasonably good although it is a far moic 
difficult problem than with continuous current machines 

The efficiency and output for unit weight in all alternating 
cunent motors is a little less favourable than with continuous 
current motors In the last resort the supply of energy to a single- 
phase motor IS essentially discontinuous and there is inevitiblc 
extra loss from hysteresis and paiasitic currents whether the motor 
IS single phase or polyphase The result is that an alternating 
current motor requires, other things bein^^ similar more or betUr 
material and loses a littk more energy than a continuous current 
motor of equal output Motor design is a compromise and while 
iny one property can be exaggerated it will be at the expense of 
others One coUld probably build for instance a senes compensated 
motor of as high efficiency or is large output per unit weight as any 
commcicial motor but there would be sacrifice somewhere in cost 
if not conspicuously elsewhere As a matter of fact the dilfcicnce in 
efficiency usually amounts only to a very few per cents and the 
difference in output per unit weight to a few more The gam in 
the use of alternating current motors is in facility and economy of 
distribution, which in many cases is far more than enough to 
ovcrweigh any inhcicnt disabilities in the machines themselves 
Hence they are coming ste<ulily into extended use (L Bi ) 

MOTOR VEHICLES The term motor-car is one which 
was primarily employed in America to denote the car or carnage 
containing the electro-motor used for propelling an electric 
tramcar or train of carnages on rails, but of late years it has 
been more usually applied in Great Britain to light automobile 
or mechanically propelled carriages running on common roads 
On the continent of Europe and in the United States the usual 
expression for these vehicles is “ automobile the term “ auto- 
car ” has also been employed We shall deal here first with 
the history of mechanically propelled carriages, and with the 
evolution of the lighter type used for conveying people for 
pleasure and sport, and secondly with the heavier type used for 
the carriage of goods 

Light Vehicles — The first practical steam carriage was made by 
Richard Trevethick in 1802 (fig i), though Cugnot had produced 
a rudimentary one in France m 1769, but very little was done m 
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this direction until 1824, which date a number of these 
vehicles were constructed and used with considerable success, 
taking the form of stage coaches propelled by steam, and 
weighing some 3 or 4 tons unloaded Some of these ran regular 
passenger services, notably between Cheltenham and (iloucester, 
attaining average speeds of 10 to 14 m per hour, but great 



Fig I — Irevethick's Steam Carnage of 1802 side view and plan 

opposition was met with owing to the narrow prejudice of those 
whose interests related to horse-haulage, ind every obstruction 
was offered in tnc shape of prohibitive tolls and legislative 
enactments The result was that steam carnages were driven 
off the roads in favour of railways, although the sclee t committee 
of the House of Commons appointed in 1831 to incjuirc into the 
subject reported completely m favour of their adoption (as did 
also that of 1873) In 1861 the first Locomotives on Highways 
Act was pissed, but the crushing blow came in 1865, when the 
legislature prescribed (i) that the number of persons reejuired 
to drive the locomotive should be increased to three, (2) that a 
man should precede with a red flxg, (3) thxt the maximum limit 
of speed should be reduced to 4 m per hour, and (|) that they 
should be forbiddc n ever to blow off steam, &c 1 hesc restric- 
tions were confirmed rather than relieved by the 1878 act 
Although these acts were created to deal with heavy traction, 
the famous r88i xppeal in the court of cjueen’s bench plaeeel 
every type of self propelled vehicle, from a traction engine down 
to Bateman’s steam tricycle, under their narrow limitations 
This resulted in the development of the heavy traction engine, 
and light motor vehicles were little moie heard of in Great 
Britain I here were a few exceptions, however, notably the 
steam vehicles of RickeLt (iSfip), Carre tt (1861), langye (1862), 
Yarrow (1862), Holt (1866), Todd (1870), Perkins (1870), 
Mackenzie (1875) and Blackburn (1878), and some electrical 
carnages made by Llwcll (1884), Ward (1886) and Volk (1888) 
An important departure was that of Butler, who constructed in 
1885 what IS believed to be the first vehicle (a tricycle) propelled 
by an internal combustion engine m bnglxnd (fig 2), he used 
the vapour of benzoline exploded electrically Later, Repots 
successfully employed heavy oil, as did Knight Ihe chief 
prohibitory clauses of the acts were repelled in 1896, when the 
development of the intcrnal-combustum engine had opened up 
entirely new prospects and suggested new possibilities 

Gottlieb Daimler’s invention in 1885 of the inlernal-eomhus- 
tion motor using petroleum spirit was the first step towards the 
production of the modern self-propelled road vehicle, the nevt 


step being the recognition m 1887 of the advantages of Daimler's 
system by M Levassor and his appluation of that system to 
the propulsion of a carnage In the nine y ears that immediately 
followed trench manufacturers spent large sums of money in 
experimenting with and developing the motor rai and bv 1896, 
when the Lnabling Act was passed, there were a few practical 



Fig 2 - Butler's Motor Fiicycle of 1885 


vehicles m England but, perhaps, fewer probable buyers 
British makers, starting as they did in the wake of the Frcnc h 
m xnufacturers, were able to piofit bv the experience gained b\ 
the latter and thus to avoid many otherwise inevitable mis- 
takes, th(y may not be able to claim to have originated many 
of the fundamental details of the modem motor-car, but their 
experience was gained at a comparatively small cost 

Gottlieb Daimler’s engine marked a great advance m the 
production of a source (f motive power, for its efficiency was 
large as compared with its total weight, whilst the simplicity 
of Its fuel system brought it within the scope of the person of 
average mcchinKai instincts and intelligence, for, evch in its 
early days the internal-combustion motor did not demand that 
Its user should possess an intimate knowledge of engineering 
Daimler fitted one of his motors to a buyclc in 1885, after- 
wards applied the system to the propulsion of boats, one or more 
of which were running on the river Seme in connexion with the 
Pans Exhibition of 1887 It was this f ict that brought the 
invention to the notice of M Levassor, of the firm of Panhard K 
I evassor, makers of wood-working machinery, who saw the 
possibilities of Its application to the jiropulsion c:)f a road carriage 
MM Panhxrd & Levassor secured the French patents from 
Daimler, and M I evassor devised the transmission system which 
as far as its general scheme is concerned, is unaltered to-day, 
despite many efforts on the part of skilful inventors and designers 
to secure something better M levassor placed the engine m 
front, the axis of the crank-shaft being parallel with the side 
members of the frame of the vehicle The drive was taken 
through X clutch to x set of reduction gears and thence to a 
differential gexr on a countershaft from which the road wheels 
were driven by chains With all the modifications of details, 
tne combination of clutch, gear-box and transmission remains 
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unaltered, so that to France, in the person of M Levassor, must 
be given the honour of having led in the development of the 
motor-car 

Progress in the improvement of design was slow until the year 
1894, when a great impetus was given to the Erench industry 
by the organization, by the Petit Journal y of a trial run of motor 
vehicles from Pans to Rouen The measure of success attained 
by the cars caused considerable surprise, and in the year 1895 
a race was organized from Pans to Bordeaux and back, a 
distance of 744 m , when the winning vehicle covered the journey 
at a mean speed of 15 m per hour From that date onward, 
until 1908, racing played an important part in the development 
of the motor-car, m fact, it is not going too far to say that, 
up to 1904, It played a vitally important part therein The 
effect was a rapid development in speed, efficiency and reliability, 
and others besides the sportsman and the individual seeking for 
new sensations were attracted towards the new vehicle Racing 
was not indulged in in England or Scotland, the authorities 
having no power to close the roads for the purpose I 


radical changes in previously existing designs So far as British 
makers were concerned, the Merc^dds fashion was allowed to 
predominate, but some of the older Erench makers were less 
willing to follow the lead of the great German house This fact 
assisted the British makers to forge ahead in their competition 
with the Erench But the great factor in the triumph of British 
motor engineering arose from the fact that, in England, there 
was a great wealth of knowledge concerning the properties of 
steels and steel alloys, and that knowledge, which was advancing 
all the time, was turned to such good use that it is safe to say 
that, in only the very best of French cars is the same strength 
and effic lency obtained from the same weight of metal as would 
be used in the construction of quite a number of British cars 
Lightness of moving parts has led to increased engine efficiency 
and to economy of fuel, whilst the inert parts of the mechanism — 
the frame and other fixed details — by being lighter, call for a 
smaller expenditure of power to overcome their inertia Apart 
from the employment of special steels for motor-car construction, 
m which England took a leading part many improvements 



Fig 3 — The 40-50 h p Six-cyhnder Rolls-Royce Pullman-Limousine 


In July 1902, Mr S F Fdge, driving a 50 h p Napier car, 
won the Gordon-Bennett Cup in the course of the open race 
from Pans to Vienna This trophy has played an important 
part m the history of the motor-car It was offered for compe- 
tition among cars, entered by recognized National Automobile 
Clubs, no more than three cars being permitted to represent a 
country, and every car had to be built entirely in the country of ' 
its origin Ihe length of the race had to be not less than 500 i 
kilometres (310J m ) The first two races m 1900 and 1901 had 
been won by French cars and, as these contests had been run 1 
concurrently with the big citv-to-city races, the importance , 
of the Gordon-Bennett race was overshadowed But it stood 
out in bold relief when an English car wrested the international l 
trophy from its French ri\als in 1902 The Automobile Club ' 
of Great Britain and Ireland (now the Royal Automobile Club) i 
at once secured parliamentary sanction for the use of certain 
roads m Ireland for a limited period, and proceeded to organize 
a race worthy of the issue at stake The race was won by the 
Merc^d^s car, the latest production of the famous house of 
Daimler 

The Merc^d^s car set quite a new fashion, for it showed 
advancement in a large number of its mechanical details, and ^ 
many of these details were either copied or used as the basis for 1 


in design and method have originated in Great Britain For 
instance, the multiple-disk clutch, which permits a car to be 
started without shock, is an English invention, as are the 
detachable wheel, the spare wheel and the six-cylmdered engine 
The latter, introduced by the Napier Company and employed 
extensi\ely by them, by Rolls-Royce and others, has exerted 
a great influence upon British tastes, because it created a growing 
dislike to noise, one of the consequences being the rapid develop- 
ment of the silent car 

Ihe representatives of Great Britain in the Gordon-Bennett 
race of 1903 were selected by means of a scries of eliminating 
trials, and in 1904 and 1905 races were held annually m the 
Isle of Man for the same purpose In the years 1906, 1907 and 
1908 races were held in that island with such limitations on 
fuel or on the diameter of the cylinders as were calculated to 
encourage the development of small but efficient transmissions, 
and it has been conceded generally that these races served an 
extremely useful purpose 

Concurrently with its development into a reliable, silent, 
odourless and smokeless power-propelled vehicle, the motor-car 
gradually came into more general use It no longer appealed 
only to a few but gained converts daily, and its final triumph 
came when it began seriously to displace the horsed vehicle, 
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becoming the private carriage of the wealthier classes to be used 
on all occasions 

If the motor-car m the guise of a private carriage has developed 
at an astonishing rate, its adaptation to the needs of the com- 
munity, as a public service vehicle, has been even more rapid 
The first cabs placed on the streets of London m 1903 were by 
no means a success, but the cabs constructed by the hrench house 
of Renault and first introduced in London m 1906 rapidly effected 
a revolutionary change in the means of individual transport 
Apart from the improved speed of the motor-cabs, they gained 
popularity because of the use, on each one of them, of the taxi- 
meter, showing at a glance the amount of the fare, thus preventing 
overcharge on the part of the driver One effect of the employ- 
ment of motor-cabs and motor-omnibuses has been to reduce 
slightly the total number of vehicles, and to quicken a large 
volume of the traffic , it is now being recognized that to increase 
the speed of the whole of the traffic of London by about 5 m 
an hour is practically equivalent to doubling the width of 
the whole of the main streets 

Ihc new British act of 1903, which was enacted for three 
years only, was, during the parliamentary session of 1906 and 
subsequent sessions, continued from year to year because of the 
difficulty that was experienced in reconciling conflicting views 
about the control of motor-cars Ihe 1903 act raised the speed 
limit to 20 m per hour and gave the local government 
board power to close to motor traffic such roads as, on inquiry, 
might be deemed unsuited therefor, and to impost a speed limit 
of 10 m an hour or less in dangerous places, such as narrow 
streets in a town or through a village A few serious arc idents 
in England, and many abroad, have kept alive the fcir that the 
motor-car is a dangerous vehicle that should be restrained or 
held in check by stringent legislation Thus from 1904 onwards, 
the motorist was under continuous police supervision Police 
traps, or measured distances, over which the motor-car is timed 
by the police, were established m most of the counties of 
England, and, whilst, without a doubt, many real offenders were 
caught, It is equally true that many an innocent driver was 
unfairly accused, whilst motorists guilty merely of technical 
infringements of the law were summoned 

The attitude oi the police in showing little or no leniency 
in the application of the law probably, however, did good in 
other directions, although these were not contemplated either 
by the law-givers or the police themselves It considerably 
limited the use of excessively powerful cars (for example, a 
60 or 90 h p car that could easily attain 60 m an hour), 
and experience has demonstrated the fac t that, intersected as 
England is with a network of narrow roads carrying considerable 
traffic , there is little opportunity for the full power of such a 
car to be used Ihe result has been that the comparatively 
low-powered vehicle has been developed in efficiency, bringing 
with it the advantages of economy in running, simplicity of 
mechanical details, cheapness of mamtenanc e and ease of 
control and management 

The principle of the internal-combustion engine has not been 
altered since Daimler’s day, but the mechanical details of the 
engine have undergone constant revision and improvement, 
until in 1910 it was safe to say that i four-cyhndered engine, 
with a cylinder bore of 4 in , constructed, we will presume, 
in 1899, might have developed 20 hp or less, whereas 
engines of the same cylinder bore made in igoS and 1909 
actually developed 60 h p and more, and the attainment 
of even greater efficiency was in sight in 1910 Experience 
showed that the saving of weight meant greater economy m 
fuel and also in tires, the two principal items m the upkeep of 
the motor-car Engine design has undergone unceasing improve- 
ment, and constructional methods have been continuously 
advanced, with the end m view of attaining lightness, not only 
in the moving parts, but in the inert parts Lightness in 
reciprocating parts, such as the pistons, connecting rods and 
valves, has enormously improved crank-shaft speed Cylinder 
castings arc now made far lighter, whilst the water jacketing, 
for dissipatmg the excess of heat from the cylinder walls, is now 


of sufficiently ample proportions and, in consequence, better 
lubrication of the cylinder walls can be mamtained Tins again 
conduced to piston speed The induction valves of engines of 
the earlier types were opened under atmospheric pressure, the 
reduced pressure m the cylinder, caused by the downward 
movement of the piston, enabling the pressure of the outer 
atmosphere to open the valve against its light spring, and to carry 
in a charge of the carburetted air that constituted the explosive 
mixture But it was found that the automatic or atmospheric 
inlet valve opened late on the induction stroke and closed early, 
so that the engine only received an attenuated charge One 
of the earliest improvements in engine design, therefore, was 
the employment of the mechanu ally -operated inlet valve 
operated by a cam exactlv as the exhaust valve is operated 
1 his valve could be fully opened as soon as the piston had begun 
Its downward or induction stroke, and could be held open during 
the momentary period when the piston was at rest at the bottom 
of the stroke, thus ensuring a full charge of explosive mixture 
Ihe method of exploding the charge in the cylinder has under- 
gone revolutionary changes Ihc first method, that of heating 
the exterior of a closed tube (onnected with tht (ylinder, 
quickly gave way to electric ignition because it was found that 
the charges could not be exploded by the hot tube until the piston 
had reached the top of its stroke, and, at the comparatively high 
piston speed of these engines, the piston had moved some distance 
on its downwaid stroke before the exploded gis had begun to 
expand Elei trie ignition was an improvement be( ause it 
enabled a “ lead to be given to the explosion, a low voltage 
current (from four to six volts of about one ampen being 
suffi( lent for the purpose) being automatically switched on to the 
primary circuit of a coil, the induced current in the secondary 
circuit being of a voltage sufficiently high (calculated at from 
5000 to 10,000 volts of a very small amperage) to jump across a 
gap left m a sparking plug inserted m the cylinder By rotating 
the body of the switch (called the contact breaker) the ignition 
could be timed to suit exactly the speed of the pistons and, 
in this way, greater piston speed was ofitainible The great 
development of this system was the introduition by Mr F R 
Simms, m conjunction with Herr Bost h, of the magneto mac hme, 
known as the Simms-Bosch magneto, the prototype for many 
such appliances This machine, in its simplest elements, 
produces a low voltage current (assumed to be of about eight or 
ten volts) by the rotation of an armature in the magnetic field 
of a set of magnets, the rotition being effected through the 
timing-gear wheels of the engine The low tension current is 
conveyed through a primaiy circuit inducing the secondary 
current which is employed for igniting the charges Ihe 
advantages of the magneto are, firstly, that the primary current 
IS created by the engine, and that the need for an acc umulator 
as a source of that current is avoided and, secondly, that the 
spark IS more efficient because the faster the armature is revolved 
the more intense is the primary current and the indue ed.c^urrent, 
consequently, the charge is ignited more ripidly The magneto 
machine has almost entirely displaced the accumulator system 
for ordinary running, although, as the latter makes for easier 
starting, it is often fitted as an addition 

Great gain in power has been secured from improvements 
in the lubrication of the internal-combustion engine It is 
now recognized that a small supply of oil to the journals and 
bearings of such an engine is insuffic lent, but in the early c]a> s 
it was found difficult to give the journals and bearings more 
oil without too much getting on to the cylinder walls, because 
the latter w ere lubricated by the oil that w as throw’n on to them 
by the spinning action of the webs of the crank-shaft and by the 
connecting rod ends, these latter dipping into a well of oil in 
the lower part of the crank-case Ihe modern method has 
overcome this difficulty Ihe cranks and connecting-rod ends 
no longer dip into the oil, for the latter drains away into a 
sump or reservoir below the base of the crank c hamber 1 hence 
it IS passed through a filter and pumped to ducts which convey 
the oil under pressure to the crank-shaft journals Sometimes 
it IS conductecl thence along ducts bored m the crank-shaft and 
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through the webs and crank-pms, whence it feeds the connecting- | of the honeycomb type of radiator, by which the water is made 
rod bearings, enough squirting out to splash on to the cylinder | to flow through canals an eighth or a sixteenth of an inch wide, 
walls Sometimes, a shallow trough is pla( ed under each con- , the efficiency of the cooling system has been doubled because 
nec ting-rod end, to hold oil to a certain depth and no more, and of the large amount of surface, in a given size of radiator, for 
a scoop on the big end collects enough oil to effcc t the lubrication dissipating the heat A fan is generally employed, either situated 
of the connecting-rod bearings and cylinder walls Ihe aim has behind the radiator and driven by the engine, or the flywheel 
been to secure definite lubrication of all moving parts, and, at | is vaned so as to induce a current of air through the radiator 
the same time, to prevent oil being present on the cylinder walls t lo deal now with the transmission mechanism, the drive is 
in such quantities as will permit the piston to carry it up into ; taken through a clutch and gear-box as in the earliest days, but, 
the combustion chamber Any oil present in the combustion I for the final drive, chain transmission to the road wheels running 
chamber is burnt during the explosion, but, its combustion being ' on a fixed axle has largely given place to propeller drive on to 
imperfect, smokiness of the exhaust is the result By reducing | a live axle The leather-faced conical clutch, although still 
the oil on the cylinder walls to the minimum necessary for employed, has in many cases given way to the multiple-disk 
lubrication, smoking has been abolished, whilst clogging, or clutch in which a number of disks bearing against each other, 
carbonizing, of the valves has been materially reduced | either flat m section, or (as in the Hele-bhaw clutch) having 

Methods of carburation have also undergone improvement, annular tapered grooves, are contained in an oil-tight box 
so that the carburation shall not materially vary with varying These plates are capable of being separated laterally from each 
engine speed The only other feature in the engine that calls other when “ out of gear,’’ or brought into frictional contact with 
for mention is the method of cooling With the introduction each other when it is desired to start the car Metal-to-metal 

tone elute hes, expanding metal shoe 
clutches, single metal plate clutches 
and coil spring clutches have all at 
some time found favour with de- 
signers wishing to avoid a leather 
clutch Hydraulic and electro-mag- 
netic clutches have also been triccl, 
but these have not gained any 
vogue In the matter of the gear- 
box, the sliding into mesh of the 
gear-wheels as employed by Levassor 
is still the standard prac tic e, although 
that pioneer himself regarded the 
method as barbarous, and looked 
upon it as a mere temporary expe- 
dient But details of the gear-box 
have materially improved A single 
lever is usually employed for engag- 
ing any of the forward gears or the 
reverse, so that the mistake of simul- 
taneously engaging a reverse and a 
forward gear is not possible Ihe 
spur-wheels are generally mounted 
in pairs on tw 0 sleeves, so that, by 
means of a selector meihanism that 



The 40 50 h p Six-cylincler Rolls-Royce Engine (valve side, showing also position of magneto) 



Fig 4 — The 40- so h p Six-cyhnder Rolls-Royce Engine (carburettor side showing also high- 
tension distributor, and position of centrifugal water pump) 


compels one sleeve to be brought to 
the neutral position before the other 
( an be moved, no two gears can e\ er 
be engaged together By means of 
‘‘dog clutches,” the clutch shaft 
can generally be coupled direct with 
the bevel-wheel driving the back 
axle, the “diive” on the highest 
gear being thus transmitted without 
passing through any spur-wheels 
This reduces noise and frictional 
losses Except for cars of great 
weight, chain transmission is fast 
dying out, the power being generally 
transmitted through a propeller 
shaft (with universal joints at one or 
both ends) to a bevel-drive on the 
back axle, such axle being divided 
into two revolving or “ live ” axles 
carrying the differential gear between 
them The bevel-wheels, differential 
gear and live axles arc enclosed and 
run in a lubricant 

Wire suspension wheels are grow- 
ing considerably in favour, a saving 
in weight being thus effected The 
liability of the pneumatic tire to de- 
flation, through a puncture or burst. 
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has led to the introduction of detachable nms and detachable 
wheels The detachable rim is borne on the periphery of the 
wheel (which is bonded) and secured in position by various 
methods ^^'hen the tire is punctured or damaged the rim and 
tire are removed bodily and replaced by a spare rim with its 
tire already in position and inflated, a change capable of 
being effected 111 five minutes or less The detachable wheel is 
mounted upon a shell which fits over and is secured to a sleeve, 


four c ylinders (according to the choice of the nders) developing 
some 3 to 8 hp with magneto ignition and belt drnc 
Ihe engine was usually started by the iidcr running alongside 
the machine, and causing the machine to rotate the crank-shaft 
through the belt and pulley until the initial explosion \^as 
obtained, when he would jump into the seat Trailers were 
employed at first for carrying passengers, but, the length of 
the combined vehicle being between nine <md ten feet, a side car, 
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Fig 5 PHn View of the 40-50 h p Six cylinder Rolls Royce Chassis (1910 type) 


which latter turns and is secured upon the fixed axle In the 
case of tire trouble, the wheel intact is removed from the sleeve 
(which in the case of a driving-wheel carries the driving fittings, 
the brake drums, &c ) and a duplicate wheel is substituted 
The pneumatic tire has undergone continuous improvement, 
particularly in the matters of the selection of the maUnal and 
the proportioning of the strength of the “ body to the work 
whi( h the tire is to be called upon to perform Various methods 
have been devised for the prevention of skidding or ‘‘ side-slip 
on greasy surfaces, and, whilst certain mouldings on the rubber 
treads have proved advantageous, the mcthocl most adopted 
IS that in which a large number of steel studs stand about a 
quarter of an inch above the surface of the tire 

It will be seen that the general lines of the car of i88q ha\e 
not required to be radically altered Every detail has been 
improved so that the cars are more efficient, easier to control 
and manage, and infinitely more comfortable, but, m essem e, 
Levassor’s scheme is as good to day as it was when planned by 
him 

The steam car is made by five or six British manufacturers 
at the most, whereas the actual manufacturers of petrol cars in 
Great Britain numbered at the end of the year 1909 about 
seventy, whilst some four hundred other firms w^ere actively 
engaged m the construction of tars and their parts, accessories 
and sundries But the steam car appeals to those men who arc 
or have been steam engineers, and to them the management of 
the steam generator and the burners constitutes no difficulty 
The limitations under which the early steam car laboured have, 
m the mam, disappeared, for the modern steamer can travel 
nearly as far without requiring to refill the boiler as a petrol 
car can travel without replenishment of the fuel tank Ihe 
electric car is still the luxury to be employed in towns and in 
covering short distances, for the weight of the accumulators 
has not been greatly reduced, despite sensational announcements 
made from time to time 

An interesting feature of the motor movement has been the 
steady growth in popularity of the motor cycle The motor 
tricycle was developed up to the year 1903, and then gradually 
became displaced by the motor bicycle, which had been intro- 
duced in 1901 Motor bicycles gradually increased m popularity, 
until in numbers they were in excess of cars Ihe standard 
machines of 1909 had an air-cooled motor of one, two or even 


placed at the side of the cycle and secured thereto hy detachable 
fittings, largely displaced the trailer and also the “ forc-c ir,” m 
which the passenger was earned m a body placed m fiont of 
three- and four-wheeled cycles 

The rapid growth of the motor movcmdit in Great Bntain may 
be judged from the fact th it by the 30th of September 1905 the 
number of motor vehicles of all kinds ngistcrcd had totalled to 
74,0^8, and by the 30th of September 1908, three years afterwards, 
to no less than 154,415 Of these, 137,323 wen registered in 
England and Vales, 10,907 in Scotland and 0185111 Irdind 71,405 
were private motor cars 12 104 were tiadc motor cars 5880 were 
public service vebivlcs and 05,026 \\erc motor cycles 

A year later (Sept 30 1909) the figures showed a further 

remarkable increase, the total number of vehicles registered in the 
United Kingdom being 183,773, giving an increase of 29,358 in 
the ye ir Of these, private motorcars numbered 84,840 trade 
motorcars 15 181 public service vehicles 8752, and motor cycles 
75 000 1 he numbers registered in England ind Wales were 74,748 

private motorcars 13,961 trade motorcars 8131 public service 
vehicles and 00,341 motor cycles or 163,181 m all The figures 
for Scotland were O157 private motor eais 105O trade motor cars 
584 jmblic service vehicles and 529O motor cy^clcs or i 3,093 m ill 
Ihe figures for Ireland were 3935 ])riv ate motor e irs 164 trade 
motor-cars, 37 public service vehicles and 33O3 motor cycles, or 
7499 in all In the year private motor cars in the United Kingelom 
increased by 188 % trade motorcar, by 254 %, public service 
vehicles by 48 8 %, and motoi cycles by 15 3 % 

It IS possible to obtain a better idea of the number of motor 
vehicles in use from the returns of the commissioners of inland 
revenue The total number of private ly owned cars for which 
licences were issued in 1908 was 48,019, of motor cycles 35 784, 
and of motor dnven hackney carnages 17,300 These figures 
miy be compared with the registration figures already given for 
the year ending the 30th of September 1908 As accounting partly 
for the difference, a certain proportion of the registered veluclcs 
(seeing that the figures include all vtlucles in use on and after 
the 1st of January 1904, less those in respect of which the registra- 
tions have been cancelled) must h ive fallen into disuse and son e 
vehicles will have bten sold out of the country, whilst others will 
have been sold and rc-registtred with ditfennt authorities But 
the life of the mechanism of a ear, m one form or another, is of con- 
siderable length (there were for instance, in use in 1910, as com- 
mercial vehicles, motor chassis that were put on the road in 1896), 
and it IS considered that many registered but unlicensed cars remain 
for years capable of rendering useful Service in emergencies or on 
special occasions, such as at election periods. 

In 1906 an act of parhament authorized a census of production, 
which was taken in 1908, the statistics relating to 1907 Ihcse 
figures show that the output of complete motor vehicles in the United 
Kingdom in that year w is 11,700 completed cars and chassis, 
and 3O00 motor cycles, the total value of the productive work 
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done in the motor trade being /6, 327,000 inclusive of repair work 
and the production of parts and accessoneh 

The number of cars and chassis imported into and retained in 
the country {those imported and afterwards re-exported being 
excluded from the statistics) in 1909 was 7747 as compared with 
6530 in 1908 The absence of a classification, in igoy and previous 
years, for chassis prevents further comparison in the matter of 
numbers, but taking the value of the motor cars, parts and acccs- 
soncs imported into and retained in the United Kingdom, there is 
a total of J^4,I7o i2i in 1907, ;i3,753,i40 in 1908, and ^^3,922, 781 in 
1909 the average value per car falling from ^^432 in 1907 to ;^333 
in 1909 The value of the motor cycles and their parts imported 
into and retained in the country was /7i,ioi in 1907, ^^52,206 in 
1908, and ;f48,327 in 1909 

Ihe number of Bntish-made cars and chassis exported in 1909 
was 2802 as compared with 2441 in 1908, and of British made 
motor cycles 1893 in 1909 as compared with 1048 in 1908 and 800 
in 1907, the total value of the exports of cars, parts, chassis and 
motor cycles in 1909 being ;^i,t)69,36i as compared with £1,315,91^ 
in 1908 and /i, 378, 180 in 1907 

With the growth of the motor car movement there have, naturally, 
been great developments in the outside industncs catering for the 
motorist Most affected by that movement has been the oil trade, 
considerable changes having taken place In the distillation of 
crude petroleum for the production of lamp oils, &c , quantities 
of volatile spirit were obtained, the outlet for which, formerly, 
was small, as the spirit was mamly used for cleaning purposes 
With the introduction of the petrol motor this spmt came into 
demand, and, as the demand increased, the situation changed and 
the crude petroleum had to be distilled mainly for spint, thus leaving 
a suiplus of the heavier oils Ihe situation was largely met by a 
gradual conversion of the petrol consumers from spirit of 680 
specific gravity to a spirit of 715 specific giavity, whilst for com- 
mercial motors even hcavur grades were employed The Quantity 
of 715 spirit obtainable from a given quantity of crude oil is 
considerably greater than the quantity of 080 that could 
be produced, so that a better balance between the demand for 
motor spmt and that for lamp oil has been effected The total 
quantity of motor spmt used in the United Kingdom in 1909 was 
00,000,000 gallons, of which about one half came from the Dutch 
East Indies, whilst a third came from America Rumania supphed 
about 0,000 000 gallons and Russia about 3,000,000 gallons I^rgc 
quantities of lubricating oil were obtained from America, whilst 
the remainder (about one tenth of the total) came from Russia 

France is the centre of the motor-car industry in Turopc, and 
up to the year 1906 it undoubtedly led in the production of motor 
veluclcs, but in that year the United Stitcs of America, as wc shall 
have occasion to note, took the lead the number of privitc cars 
in use m b ranee had risen from 1438 in 1899 to alx^ut 23,000 in the 
year 1909, whilst industrial vehicles have increased even more 
rajndly in number The following figures arc obtained from the 
taxation schedules — 


Year 

Number of Vehicles in use 

Total 

Pleasure Cars 

Industrial Cars 

1899 

1.438 

234 

I. (.72 

1900 

2,354 

543 

2.897 

190^ 

4 . 4-27 

959 

5.386 

1902 

7.358 

1,849 

9,207 

1903 

0,922 

5,002 

12,984 

1903 

12,519 

4,588 

17,107 

1905 

1900 

i5,on 

b ,532 

21,543 

17.558 

8,904 

20,202 

1007 

I9,0oi 

11,085 

31,280 

1908 

22,252 

15,531 

37,580 

1909 

20 000 

20,000 

40,000 


The figures for the year, m the absence of the official return, 
are estimated 

Ihe average hp per car (pleasure vehicles) has steadily nsen 
from 5 o(» m 1901 to 13 28 m 1908, the number of cars seating more 
than two persons having increased in greater proportion than 
those seating one or two persons 

Ihe export of French motor vehichs had nsen in value from 
4,259,000 francs m 1899 to 144,352,000 francos m 1907 In 1908 
the exports fell to 127,300,000 francs, and in 1909 an improvement 
to about 145,594,000 francs had taken place The imports of 
foreign motor vehicles to France rose from 473,000 francs in 1899 
to 8,676,000 francs in 1907, and since that period there has been 
an annual decrease 

In Germany the number of motor vehicles of all kinds in use on 
the first of January in each year is shown in the following table — 


Year 

Number of motor vehicles 

1907 

27,026 

1908 

36,022 

19^9 

41 729 

*910 

41,941 


In 1910 45 % of the total consisted of motor cycles. 49 3 % con 
sistcd of pleasure vehicles and 5 7 % consisted of commercial 
vehicles, the proportion of pleasure vehicles having consistently 
nsen in the four years 

Ihe development of motonng and of the motor industry in the 
United States has been exceedingly rapid As good roads multiply 
and extend the use of cars must oe still further developed The 
Amencan farmer has discovered that he can make considerable 
use of the motor-car in connexion with his industry, and this fact 
largely accounts for the demand for high wheeled buggies, and for 
vehicles having ample clearance between the machinery and the 
road level 

In the early days of the movement the Amcncan taste inclined 
towirds steam cars, and the mistaken view that the vehicle driven 
by an internal combustion engine could never be made to run as 
silently as a steam car was generally held But in Europe the 
petrol engine became refined so rapidly that its equality with the 
steam engine in the matter of silence, together with its superionty 
in the matter of simplicity and suitability for the man who is not an 
engineer, soon created for it a popularity that prevented any 
material expansion of the business in steam cars The makers of 
steam cars in Amenca are able to cope with the major portion of 
the world s demand for this partieular type of vehicle 

Ihe mtroduction of the Dingley tariff, assessing in import 
duty of 45 % ad valorem on motor cars (in the classification of 
manufactured metal ), added to a further charge of about 
5 % for freight, encouraged Amenein capitalists to embark upon 
the manufacture of motor e irs, and in 1899 thirty manufacturers 
produced 600 cars In 1909 the number produced by 200 concerns 
was 114,891 Set out m tabular form suen figures as are obtainable 
arc very striking — 


Cais Produced 


Year 

Numbtr 

Value 

1899 

600 

$ 

1,290,000 

1903 

10,570 

16 000 000 

1904 

1 ^,706 

24 500,000 

1905 

20,787 

42,000,000 

1900 

2 3,000 

50,000,000 

1907 

42,094 

105,000,000 

1908 

49,952 

83,000,000 

1909 

114,891 

135,000,000 

1910 

200 000 

225,000 000 


The number of cars for 1906 is approximated and the number 
of cars and their value for the ytar 1 910 are based upon the estimated 
output of the various minufactunrs In 1908, whilst the number 
of cars constructed showtd an increase over the number for 1907, 
the total value had decreased owing to the commercial crisis of that 
year In IQ09 those manufacturers who had formed the Association 
of I ictnsed Automobile Manufacturers, and who agreed to rccogni/e 
the validity of the belden patents paid licence fees upon 94,891 
cars, the remaining 20,000 cars bung estimited as the output of 
the concerns that elid not belong to the association 

Of the 200,000 motor vehicles estimated to be constructed in 
1910 i65,e)Oo were to be petrol driven pleasure cars, 3o,exx> were to 
be petrol driven high wheeleel buggies, and 5oex) steam anel eieelric 
carriages anel eommereial vehicles 

The history of the Sclden patent may be given briefly A patent 
was applieel for on the 8lh of May 1879 by George B Sclelen, of 
Rochester, ISiew York, for a gas eompressiein engine for propelling 
roaei vehicles A pate at was granted to him eiu the 5th of November 
1895 for an improvement 111 roaej engines, anel he elaimeel that any 
vehicle j)ropclkd by an internal ceimbustion engine, manufactured 
since that time, was an infringement of his rights under the patent. 
At the commencement of the year 1910, 71 manufacturers admitted 
this claim and paid to the Association of Licensed Automobile 
Manulacturers i\ of the catalogue price of their products as 

lice nce fee s 

The imports of motor vehicles into the United Stales of Amenca 
an not numerous, as will be seen from the following figures — 


1902 

265 cars uiifHjrlcd 

1906 

1433 cars imported 

1905 

267 ,. 

1907 

1017 „ 

1901 

605 „ 

1908 

1387 „ 

1905 

1054 .. 




The exports rose from $599,927 in value in the year 1902 to 
$5,502,241 m 1907 with a falling off to $5,277,847 in 1908 
Authorities — Baadcr, Die UnmoghchKeit Dampfwdgen auf 
gewdhnhchen Strassen mit Vorthetl eimufuhren (Nuremberg, 1835) 
Badminton Library, MotlTrs and Motor Drtvtng (London, 1902), 
Beaumont, Motor Vehicles and Motors (London, 1900), and Mechani- 
cal Road Carnages ” (Cantor Lectures, I^ndon, 1895) Brander, 
I* Automobile de d jSjs (Brussels, 1898) Farman, T es 

Automobiles (Pans, 1896), and Autocars, Car?, &•€ (London, 1896), 
Fletcher, Steam LocomoPhn on Common Roads (London, 1891), 
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run, on an average basis of i8o m a week , with a trailer carrying 
another 3 tons the corresponding figures vary from Qd to is 
per mile run, according to nature of roads, gradients and fuel 
available The inclusive working cost of a tractor, on mac- 
adamized roads, is generall> about 15 % less than for a 5-ton 
wagon, but a standard traUor cannot haul more than a gross 
load of 8 tons behind the drawbar — except on dry and level 
roads On granite setts the extra \ibration often causes undue 
wear and tear, unless the suspension of the tractor be very 
good 

Vehicles in which the power is derived from internal-combus- 
tion engines are commonly known as “ petrol ” vehicles Petro- 
leum spirit of o 700 specific gravity is usually the fuel, but many 
are now suppliccl with spirit of o 760 spccifii gravity , the range 
of boiling points is the criterion of satisfactory use — not the 
density Petrol vehicles are, practically, stoutly-built motor- 
cars, and some of the models now in use have been developed 
from accepted designs of lighter types I here are, however, 
numerous manufacturers who construct solely for utility pur- 
poses Below net loads of 2 tons, the petrol-propelled vehicle 

Summary of Working Costs for Petrol driven Vehicles (> xchisivc of 
Management) m England 


Paiticulars 


(Petrol at lod per gall ) 
A\crage weekly mileage 
Drivers wages 
Fuel (petroleum spirit) 

Oils and gre ise 
Rubbci tires 

Repairs (maternl and wages) 
Rent rates and lighting 
Insurance and cl urns 
Depreciation 
Interest on capital 

Totals 


Net loads earned 
Costs in pence per vehicle mile 


10 cwt 
400 

I ton 
_4O0 _ 

2 tons 
390 

3 tons 

5 tons 
300 

084 

0 84 

I 00 



I og 

I 60 

055 

0 77 

095 

I 25 

I 67 

0 12 

0 12 

0 14 

0 lO 

0 24 

0 50 

0 75 

I 15 

1 50 

2 Oo 

055 

085 

I 03 

1 17 

I 55 

0 12 

0 15 

025 

0 40 

050 

0 12 

0 24 

035 

0 42 

065 

065 

0 90 

I 06 

1 30 

I bo 

0 

0 25 

^>33 


0 64 

3 60 

4 «7 1 

f> 26 

7 S2 

11 05 


CKirdon, A TvecUtse on Elementary Locomotion by Means of Steam 
Carnages on Common Roads (London, 1832, 1834 and 1836), Gore, 
Propulsion of Carnages on Common Roads by Power other than 
Animal Power (London, 1893), Griffigny, Manuel pratique du 
constructeur et du conducteur de cycles et d*aufomobilts (Pans, 1900) 
Grand Cartaret, Lt Voiture de demain (Pans, 1898), Griy and 
others, The Motor Year Book (London, 1905 and 190O), Guerdon, 
Manuel hr atique du conducteur d automobiles (Pans, 1897), Guincy, 
Steam Carnages on Turnpike Roads (London, 1832), Hancock, 
Steam Carriages on Common Roads (I^ndon, 1838), Jenkins, Power 
Locomotion on the Highway (a guide to the literature, London, 
i8g0) K H Knight, American Mechanical Dictionary ^ “ Road 
Loeomotives,'' vol m (New York, 1876) J H Knight, Notes on 
Motor Carnages (London, 1896), Lardncr, The Steam Engine (7th 
cd , pp 419-440, London, 1840), Lavergnt, Manuel thionque et 
pratique de V automobile sur route (Pans, 1900), Lavergne and 
Hasluck, The Automobile (London, 1902) Lieckfeld, Die Petroleum- 
und Benzinmotoren (Munich and Leipzig, 1894), Little, Automotor 
and Horseless Vehicle Journal (London, 1898), Lockert, TraiU 
des vShtcuies automobiles (4 vols , Pans, 1896-1897), Petroleum Motor 
Cars (London, 1898), Maceroni, Facts concerning Elementary Loco^ 
motion (2nd ed , London, 1834) Powers and Qualities of MaceronVs 
Steam Carnage Demonstrated (London, 1835) , Steam Power on Roads ^ 
&c (London, 1835), Mann New Method of Propelling Locomotive 
Machines (compressed air) (London, 1830) Medhurst, A New System 
of Inland Conveyance for Goods and Passengers (com- 
pressed air) (London, 1827) Milandreand Bouquet, Traitd 
de la constructiony de la conduiie et de I enireiten de voiiures 
automobiles (4 vols , Pans, 1898-1899) O Gorman, Motor 
Pocket Book (London, 1904), Pcriss6 and Godfernaux, 

Traction nUcamque sur rails et sur routes (Pans, 1900) 

Rose, A Record of Mntor Racing (London, 1909), Salo- 
mons, The Horseless Carnage (London, 1895) Saiinier, 

I * Automobile thdonque et pratique (2 vols, Paris, 1899- 
1900) Sennett, Horseless Road Locomotion (London, 1900) , 

Smith, History of English Carnages and Motor C ars (Tun 
bndge Wells, 1876) S P I A (Self Propelled Traffic 
\ssoeiation) , Trials of Motor Vehicles for Heavy traffic 
(Liverpool, 1898, and 1901) Sir H Thompson, 

The Motor Car its Nature, Use, Management (London, 

1902) Wallis- Taylor, Motor Cars or Power Carnages for 
C ommon Roads (London, 1897) R B Whitman, Motor 
car Principles (New York 1909), Witz, Moieurs d gaz tl 
(i pHrole, vol in (Pans, 1899) Yarrow, ' On Steam 
Carnages,” *^oc of fng (London 186^) Young, 

Economy of Steam Power (London, i860) Filson Young, 

The Complete Motorist (London, 1904) vol xxxvi (Head) Steam 
Locomotion on Common Roads, Proc Inst C h (London, 1873), 
Reports of Select Committees of the House of Commons (London, 
1831, 1834, 1835, 1830, 1859, 1873, 1881) (C S R) 

Heavy Commercial Vehicles 

Heavy types of motor-cars are now widely employed for 
commercial purposes The earliest Bntish-built type was 
the steam-propelled wagon, and its evolution was largely 
encouraged and hastened by important competitive Inals, at 
T iverpool, in the years 1898, 1899 and 1901, whuh were 
conducted by the Self-Propelled Traffic Association Other 
series of trials were held by the Royal Agricultural Society of 
England and the Royal Automobile Club 

From the end of 1896 to early in 1905 no commercial motor 
vehicle was legal in England if its unladen weight exceeded 
3 tons, and this limitation caused much financial loss to pur- 
chasers who overloaded them The Heavy Motor Car Order 
of 1904, whu h came into force on the ist of March 1905, increased 
the maximum unladen weight to 5 tons, whilst limiting the 
gross weight to 12 tons, by the same order, the combined unladen 
weight of a motor wagon and the single trailer whu h it is allowed 
to draw was fixed at 6J tons In effect, the gross weight of a 
trailer and its load may not exceed 8 tons, thus yielding a total 
gross weight, for loaded wagon and loaded trailer, of 20 tons 
Excesses in any particular cause a commercial motor to be 
treated as a he ivy locomotive,” or traction engine, when its 
freedom of movement, speed, &c , are restricted more severely 

Miniature traction engines, constructed to comply with the 
requirements of the Motor Car Acts and Orders, have progressed 
since 1905, they arc chiefly used where it is a convenience to 
separate the power and carrying units, as by furniture-removal 
and other contractors 

The working cost of a steam wagon with a 5-ton load, in 
Great Britain, inclusive of provision for interest on capital, 
depreciation and maintenance, varies fiom 7Jd to 9d per mile 


has a virtual monopoly of use in England, above that, 
it shares the trade with steam A tabular statement of 
current working costs of approved petrol vehicles is published 
herewith 

Before proceeding to describe and illustrate representative 
types of vehicles, tractors and special machines, a brief summary 
of the outstanding points in the English statutes and orders 
which apply to heavy motor-cars may well be given Any 
mc)tor-( ar with an unladen weight in excess of 2 tons is held 
to be a “ heavy motor-car,” ind a “ trailer ” means a vehicle 
drawn by a heavy motor-clr The expression “ axle weight ” 
means the aggregate weight transmitted to the surface of the 
road or other base whereon the heavy motor-car or the trailer 
moves or rests by the several wheels attai bed to that axle when 
the heavy motor-car or trailer is loaded The cx^pression 
“ weight,” m relation to a heavy motor-car or trailer when 
tmladen, means the weight exclusive of the weight of any 
water, fuel or accumulators used for the purpose of propul- 
sion All heavy motor-cars have to be registered with a county 
council, county borough, or other legistering authority, and 
owners have to declare, on suitable forms, the unladen weight, 
the axle weight of each axle, and the diameter of each wheel 
When a registration ccrtifi(ate is issued it bears these data, 
in addition to a statement of the width and the material of the 
tyre on each wheel, and the highest rate of speed at which the 
heavy motor-car may be driven The owner, after registration, 
must cause to be painted, or otherwise plainly marked, upon 
some conspicuous part of the offside of the heavy motor-car, 
the registered weight unladen, and the registered axle weight 
of each axle, whilst, upon the near side of the heavy motor-car, 
he must similarly cause to be painted the highest rate of speed 
at which It may travel Width of tires, which m no case may 
I be less than 5 in , varies in relation to imposed load and wheel 
diameter, and a table of these is issued by the local government 
I board It is specified that “ the width shall not be less than that 
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number of half-inches which is equal to the number of units 
of registered axle weight of the axle to which the wheel is 
attached Taking a wheel 3 ft in diameter as a basis, the 
unit of registered axle weight is 7 J twt this unit increases in 
the proportion of i cwt per 12 in increase of diameter, and 
decreases at the rate of i cwt for every 6 in reduction m 
diameter below 3 ft The speeds at which heavy motor-cars 
may travel vary from 5 m an hour to 12 m an hour Heavy 
motor-cars fitted with tires of a soft or clastic material 
may travel at higher rates of speed than if they were not so 
fitted 

Any motor-car used for trade purposes, but whose unladen 
weight does not exceed 2 tons, is allowed to travel as fast as 
20 m an hour, and is regarded as an ordmary motor-car 

Motvr-lmses —-The first double-deck motor-bus, of the type 
of which upwards of 1000 are m regular service m London, 
was licensed by the police authorities in September of 1904 
The type of chassis employed is practically identical with those 
used for loads of 3 tons m the goods-haulage branches of the 
industry, and the accompanying chart, which is prepared from 



data exclusively collected by the Commercial Motor (London), 
indicates the growth m the totals since the inception of this 
departure in the public conveyance of passengers Ihe growth 
of motor-bus traffic has resulted in the displacement of some 
25,000 horses and 2200 horse omnibuses, during the five years 
ending the 30th of ]une 1910, and it is estimated that there will 
be practically no horse omnibuses m London, except upon a few 
suburban routes, by the end of iqii The inclusive working 
cost of a London motor-bus, with good management, vanes 


between 9d and lod per mile, which figures cover interest, 
depreciation and administration 

Successful provmcial motor-bus undertakings, in the United 
Kingdom, are numerous, and those at Eastbourne, Keighle> 
and Hull may be particularly mentioned of municipal under- 
takings, whilst the Great Western Railway Company alone has 
130 such vehicles at work 

Motor-cabs — Spasmodic efforts to introduce motor-cabs m 
London were made during the years 1905 and 1906 It was, 
however, only in the month of March 1907 that the General 
Motor-cab Company put the first 100 vehicles of its present large 
fleet into regular servic e The growth c?f motor-cabs is indicated 
by the following numbers, for which the author is indebted to 
the Commercial Motor (London), and these are of vehicles 
licensed at the dates given December 31, 1905, 19, December 
31,1906,96, December 31, 1907, 723, December 31, 1908, 2805, 
April 30, 1909, 3203, April 30, 1910, 4941 It is estimated 
that, at the 30th of June 1910, there are only 1200 horse-drawn 
hansoms in regular use, and not more than 2500 horse-drawn 
four-wheelers, in London In 1904 London had a total of 1 1,055 
horse-drawn hackney carnages, and two self-propelled hackne> 
carriages The London hiring rate for motor-cabs fitted with 
taximeters is for the first mile or part thereof, 8d , subject to 
an additional charge at the fate of 2d per 2J minutes for any 
waiting time or travelling below the rate of 6 m per hour, 
2d per additional 440 yds , or 2 J minutes of waiting or of travel- 
ling below 6 m an hour, with the addition Of 2d per package 
for any package earned outside, and 6d f6r a buycle and 6d 
each for each passenger above two, for any distance The horse- 
drawn hansom-( ah is is for the first 2 m , with 6d for each 
additional mile or part of a mile, and with a charge of 8d per 
15 minutes of waiting, after the first 15 minutes completed 
taximeter cabs cannot lie engaged by time in I ondon, but horse- 
drawn cabs may be so engaged at 2s 6d per hour for a hansom, 
and at 2s per hour for a four-wheeler Ihe taxicab rates applv 
throughout the Metropolitan Police area, which in some direc- 
tions extends as far as 20 m from Charing Cross, but horse- 
vehicle rates (except those of time) are doubled for any distance 
beyond a four-mile radius 

Steam Vehicles - Steam wagons may, generally speaking, 
now be divided into three distinct types, ind these are dis- 
tinguished chiefly by the particular form of final drive adopted 
by the designer There are in general use by the well-known 





Figs 6-9 —Standard and Representative Types of Present-day Steam-wagon Construction 
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makers, at the present day, only three methods of effecting such 
a drive (i) by means of spur or double-helical gear to a live 
back axle, as illustrated m figs 6 and 7,(2) with two side chains 
transmitting the drive from a differential intermediate counter- 
shaft to the wheels on a fixed back axle, as shown in fig 8, and 
(3) by means of a single chain transmitting the drive from an 
intermediate shaft to a differential gear on a live back axle, as 
depicted in fig 9 
The transmission on the first type of vehicle (figs 6 and 7) 
IS by means of gearing throughout, and is completely enclosed, 
thus ensuring protection from dust, and more perfect lubrication 
Change gears to give two speeds are provided This form of 
drive necessitates a special disposition of the spring mounting, 
in order to ensure that there shall be no sliding motion taking 
place between the teeth of the rediic mg ge\r, due to the distance 
between the centres of the countershaft and the back axle 
varying with the changes m the spring deflexion Ihc gear 
drive offers advantages which, for heavy loads, are not offered 
by any other form of drive 
The features which are common to all steam wagons of the 
second of these types are vertical fire-tube or water-tube 
boiler, horizontal compound engine, 
two-speed gear, differential counter- 
shaft, and two sprockets which transmit 
the final drive, tlirough chains, to the 
reir road wheels The exact form 
which the boiler takes is a point which 
has considerably exerc ised the ingenuity 
of individual designers, in order to arrive 
at one that can be cheaply produced, 





Fig 10 — The Unique Type of Steam Wagon made by the Yorkshire 
Patent Steam Wagon Co 


efficient, simple of construction, easy to clean and repair, 
strong and reliable, and one which will not prime 7 he 
vertical type of boiler lends itself admirably to the general 
design of a steam wagon, beciuse it takes up so little of 
the total length of the vehicle, whilst the fittings can be 
mounted m much more ac cessiblc positions than are possible 
with the majority of loco-type boilers Ihc efficiency is not, 
however, so high is is the c ase with the latter type It may be 
generally stated that boilers of the vertical class, as used on 
5-ton or 6-ton steam wagons, have a total heating surface of 
about 90 to 95 sq ft , with about 4 sq ft of grate area, and the 
working pressure is from 200 Hi to 225 lb per square inch The 
usual anci necessary fittings include pressure-gauge , tw o safe ty- 
valves, two check-valves, and a blow-off cock The feed waiter 
IS normally supplied to the boiler bv a plunger pump driven from 
the c rank-shaft 1 he compound engine has all the v^ah e motion 
completely enclosed anci running m an oil-bath, and is provided 
with meins whereby high-pressure steam can be supplied to the 
low-pressure cylinder, m order that extra power may momen- 
tarily be obtained The change-speed gear pinions, cut from 
solid steel, are most often mounted on an extension of the crank- 
shaft, and mesh with machine-cut gear wheels which are mounted 
on the intermediate shaft, on which the differential gear is also 
mounted The gears provide for two ratios of reduction from 
engine to road wheels, the higher one is for all ordinary running, 
and the lower one is for steep hills or for very bad roads The 
outerendsof the differential shafts ate fitted with chain sprockets, 
from which the drive is taken to the back wheels by means of 
chains 

The third type (fig 9) of steam wagon is particularly business- 
like m appearance, and sound m construction and design It 


IS the outcome of many years^ experience m the design of road 
locomotives, on the lines of which it is constructed The loco- 
type of boiler is very economical m fuel consumption, and is a 
very efficient steamer ( ompanng this ty pe of boiler with the 
vertical type, the former can be made of a miuh lighter construc- 
tion for a given rate of evaporation, and the smoke-box door 
at the forward end offers a most simple and easy means of access 
to the smoke tubes for (leaning purposes No vertical boiler 
offers su( h ready means of effecting this operation The engine, 
which IS mounted over the boiler in this type, is m full view of^ 
the driver, and, should it become necessary to make any repair 
or adjustment when on the road, this can easily be effected with- 
out grovelling under the wagon or removing any of the load 
Objection may be raised to the position of the engine, on the 
score of its necessitating such a long chain drive to the back 
axle, this objection has not been sustained in practice, as many 
wagons employing this form of drive have been running for 
lengthy periods without giving any trouble on that score llie 
engine, whu h is a compound one, is close up to the sourc e from 
whence it is supplied with steam, and consequently receiv^es the 
steam m a much drier condition, there is less condensation m 
the mam steam-pipe, because the length of this is reduced to a 
minimum The short steam-pipes should tend to lessen the 
risk of their being broken from the sagging or twisting of the 
frame, a fault which is not unknown with vehicles having the 
engine a considerable distance from the boiler Ihis type, 
like ty pes i and 2, also has two c hange-speed pinions, mounted 
on an intermediate shaft These pinions may be of the sliding 
tv pc, or may be operated by means of ciog-clutches The 
pinions mesh with two wheels that are mounted on a counter- 
shaft, on which IS also fixed a chain-sprocket, from which the 
drive IS transmitted, through a long chain, to a chain-wheel 
surrounding the differential gear mounted on the back axle 
Traction-engine type of steering gear, with revolving fore- 
carnage, IS most generally adopted, and is rendered sufficiently 
rapid in its movement by suitable gear, operated by a diagonal 
shaft and wheel, from the driver’s footplate 

Fig 10 shows the general disposition of the main parts of a 

Yorkshire ** steam-wagon This machine follows the general lines 
of those of type 3, so far as tran’jmission gearing is concerned, but 
its boiler is of very distinctive construction, as may be seen from th( 
sectional view in fig 1 1 its engine is one of the vertical compound 
type, and is mounted directly behind the dnver 




Fitr II — Ihc Yorkshire Steam Wigon Co s ingenious 
Loeo-type Transverse Boiler 

The Sheppcc stc im-wagon, or ' steam gas ” vehicle as it is some- 
times termed, on acoimt of the high degree of superheat to which 
the steam is raised, and which superheat gives to the steam many 
of the characteristics of gas, is shoAvn in fig 21, and, it may be seen, 
this wagon is entirely dissimilar to any other machine with which this 
article deals The generator and paraffin burner ire housed within 
a bonnet and the temperature of the steam is controlled by a 
very simple form of thermostat After leaving the engine, some 
of the heat in the exhaust steam is utilized to heat up the feed water 
before it is passed into the generator, the steam then passes in 
scries through two condensers — one in front and one underneath 
the vehicle 

Another velucle which embodies many novel and practical 
features is the new Leyland steamer, the Construction of which 
includes one of the well known Leyland firc-tube boilers, as shown 
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in fig 18, a three-cyhnder, single acting, vertical engine, and an of heat is provided in the mass of the heated tubes, and the rapidity 
all^ear dn\^ to the rear wheels of flame apphcation by the burner, and not in a mass of heated 

Boilers The locomotive type of boiler is shown diagrammatically water Ihe steam, too. is very highly superheated, and necessitates 
in figs 12-15 The first of these four diagrams illustrates the the use of a speclally-acsigned engine with mushroom valves 



Figs 12 15 — Fig 12 shows the Bdpaire type of fire box construction as compared with the more usual type shown m fig Fig 14. 
and fig 15 show the form of locomotive boiler fitted by Sidney Straker <fe Squire, Ltd The back of the fire box is sloped so as to 
accommodate the gear shafts without unduly lengthening the frame ^ 


Mp^e type of fire box outer shell, and, by its side, fig 13 shows Fig 19 shows one form of paraffin burnt r, which type is used 
the older form of construction The Btlpaire fire box is a develop in conjunction with semi flash boilers The fuel is first vaporized 
ment of recent years, and its undoubted supenonty over the older by Ixnng passed through a heated coil ^ 

type IS meeting with increasing recognition amongst boiler makers Steam Engines for Vehicles and Tractors - The Bentley superheated 
The sloping back plates of the fire box, as shown m fig 15, are steam engine, which is fitted to C^onel Crompton's tractor, is shown 
mtcndwl to give plenty of room for the housing of the change speed in fig 20 

gearing without undue lengthening of the vehicle or reduction of It has four high pressure cylinders, and four in which low pressure 
the area of the fire-grate steam is operative In a number of tests which were made 



41 Toward Vcrticd Boiler, fig 17 Alley & MacLellan's Sentinel Water-tube Boiler, and fig 18 

tin Vertical bmokc tulx Boiler fitted on Leyland Steam Wagons Ilic smoke tubes m the last-named boiler arc provided with copper 
sk eves to prevent corrosion 


Figs 16, 17 and 18 show veTtical boilers made, respectively by 
Toward, of Newcastle, Alley & MacLellan, of Glasgow, and'the 
Leyland Co , of LeyKnd The smoke tubes of the last named 
boiler are provided with copper sleeves, the object of which is the 
prevention of corrosion of the outer surfaces of the tubes All 
copper tubes have been tn. d, but they are too soft to withstand 
the abrasive action of the tint particles of coke which are ejected 
from the fire 

In flash or semi flash boilers, or steam generators, uch as are 
fitted by the Darraeq Serpollet Co , the Sheppee Motor Co , of York 
and to the tractor made to the designs of Colonel C rompton, C B* 
(fig 26), only a very small volume of water is at any time m the 
tubes The tubes are exceptionally stiong and thick, and they 
are mad© of cold drawn steel, the water is only forced into them 
stroke for stroke of the engine The essential difference between 
this class of generator and any ordinary motor wagon boiler, 
whether of the water tube or fire-tube patterns, is that the reservo 



luG 19 — Ihe Lune Valley Paraffin Burner 
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With an engine of this type it was found possible to work it on type does not necessitate the fitting of cccentncs, the second system 
an expenditure of 1 3 lb of water per brake-horse power hour entails the use of one eccentric for each c^ hndcr whilst Stephenson s 
Another interesting superheated steam engine is the two- system necessitates the provision of two eccentrics per cy Under 



Fic 20 — The Bentley Eight cylinder Diagonal landem-compound Superheated st'^am Engine 


cylinder, double-acting engine made by the Shepnee Co , and 
illustrated in fig 21 In this engine the cam-shaft oy which the 
steam and exhaust valves arc operated is situated midway of the 
eyUnders* length, and is driven by bevel gearing from the crank- 
sliaft Fig 22 shows a combined steam and hand-operated 
water pump, for use in conjunction with either of the engines 
mentioned 



Fig 21 — The Sheppee Motor Co 's compact Double acting 
Superheated “ Steam gas ” Engme 


The Sentinel wagon, built by Alley & MacLellan, Ltd , is 
perhaps the only heavy steam wagon with a two-cylinder, simple, 
double-acting engine controlled by cam-actuated poppet valves 
tlus engine is shown m section in fig 23, and, in some respects, it 
greatly resembles the Sheppee engine 
The four special engines already named — those by Leyland, 
Bentley, Sheppee and Alley & MacLellan — differ totally from 
the type which is fitted most usually on steam-propelled com 
mcrcial motors, yet they are very practical examples of special 
practice The majority of steam vcmcles are provided with two- 
cyhnder compound engines, m which the steam distnbution is 
effected and controlled by one or other of the proved link motions, 
such as the Joy, the Solms or the Stephenson The first named 


I Steam Tractors — The great popularity which the light steam 
tractor enjoys is undoubtedly due to its extreme usefulness in 
cases where the employment of steam wagons lould not prove 
remunerative For bnekmakers, builders, market gardeners 
and a host of others whose business demands that separate 
loads of heavy material must be moved from place to place 
without involving terminal delays, the tractor offers a simple 
and ready means of attaining the dej^ired end The first cost 
IS comparatively low, and such a “ steam horse tan be kept 
constantly at work if there is sufficient demand A steam 
tractor is economical and effiiient, it can be used on roads 
where a steam wagon would be impracticable on account of its 



Fig 22 — The Sheppee Combine d Steam driven or Han«i operated 
Water pump 

great axle weight, and, when not used for hauling, it can be put 
to other work such as driving pumps or builders’ machinery, or 
for a host of other purposes requiring a portable power installa- 
tion The fact that the motor is separate from the wagon, or 
trailer, which conveys the load, and can haul a loaded trailer 
to Its destination, leave it, and return with, or for, another 
loaded trailer, without waiting for the first load to be unshipped, 
not only makes this class of motor extremely useful to agricul- 
turists and others, but it makes for greater efficiency, in a large 
number of cases, because the power unit is not allowed to stand 
idle during the loading or unloading operations Another vital 
point IS the low annual cost of maintenance 
Since the passing of the 1903 Motor Car Act, and the coming 
into force of the 1904 Heavy Motor Car Order, many of the 
well-known makers of road locomotives have turned their atten- 
tion to the production of a machine which would come within 
the prescribed constructional limits, and would meet popular 
demand Ihese machines arc built on proved traction-engine 
lines, but with all the parts of suitably reduced size so far os is 
consistent with strength and the work which the machines are 
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called upon to perform The locomotive type of boiler, with 
large fire-box, a heating surface of about 65 sq ft , and a grate 
area of some 3 sq ft , is used by the leading makers 

H'’/"! ""l f _"'T — T 




attained by making the drum free on the axle but providing 
means of securely locking it thereto when desired A flywheel 
IS generally fitted to one end of the ( rank-shaft, and this may be 
used for driving external machinery 

M iny makers have recently given much attention to the improve 
I ment of the spring suspension systems of their respective mac^nes, 
i and clucf amongst these is William Foster & Co , Ltd , of J incoln, 

I m which company's Wellington ’ tractors the eflcctivc spring 
^ base has been so vastly increased that it may safely lie termed the 
most stable of ste im tractors The life of all the worlung parts of 
a tractor may be considerably lengthened by the elimination of 
road shocks, or the prevention of their transmission, through the 
gcanng, to the engine and tlie boiler plates Foster's tractor is 
ilhistrated, in diagrammatic form, m fig 25 








Stum CyKnJef 
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Water Tank 



RCVCRSINC LINK'X 

Fig 23 — Alley & MacLcllan's Twin-cyhnder Steam-engine as 
fitted to the Sentinel wagons The steam and exhaust ports arc 
operated by a cam-shaft 

Some of the early tractors were fitted with single-cylinder 
engines, but, although this type is still supplied by several 
makers, the more general practice is to provide a compound 
engine, with a multiplying valve which admits high-pressure 
steam into the low-pressure cylinder, thus enabling the engme 
to develop considerably more than its normal power for short 
periods The engine is mounted over the boiler, with its crank- 
shaft at right angles to the axis of the barrel I wo changes of 
gear ratio are usually provided, one for normal running, and a 
lower one for very soft ground or steep hills The driving axle 
IS of the differential or live type, and provided with means for 
locking the compensating gear and rendering it inoperative 






^PI|PP?--The Sheppee " Steam gas " or Superheated Steam Vehicle 

wheif necessary, as would be the case if one dnving-wheel were 
on hard ground and the other one on soft or greasy ground 
A windmgKhrum is fitted, and this may be driven by the engine 
without, at the same time, driving the tractor this result is 


I Fig 25 — Foster’s " Wellington " Compound Steam Tractor 
with outside spring suspension 

I An ingenious machine of the tractor class is th it built to the 
designs of Colonel Crompton, and shown m fig 26 Tliis machine 
is intended for military purposes, or for operation in undeveloped 
countries Steam is generated m a " senu-flash ” boiler, and is 
used expansively in a four pair, diagonal compound engine of the 
type shown in fig 20 A two-speed epicychc gear is inclosed by 
the flywheel casing, and the power is then transmitted, by worm 
gearing, to a diflerential countershaft, and from sprockets on the 
ends of tlus sh ift the drive is finally transmitted to the 7 ft 
diameter road wheels by means of side chains In this tractor, very 
long bearing spnngs are employed, and these arc situated below the 
axle, so that, instead of the s}:)rings resting on the ixlc boxes, the 
whole frame and the power plant is suspended from the axle boxes 
When hauling a load the winding cable is permanently secured to the 
drawbar, and, when the maehme becomes “ bogged ’^or is otherwise 
unable to haul its trailer directly by tbe drawbar, a single bolt 
may readily be removed from the drawer, and the winding cable 
miy then be paid out as the tractor proceeds alone The triilcr 
may then be hauled up by means of tlio cable The average of a 
number of tests with this machine, made while hauhng a gross 
load of 8 tons, showed that its burners consumed from 65 to 85 
of a gallon of shale oil for each mile travelled, and that the con 
sumption of water was at the rate of 5 gallon per mile The gross 
weight of the machine, with sufficient fuel and water for well over 
100 m of running, is about 7 tons 

Vehicles Driven by Internal-^ ombustion Engines — Ihe general 
principles of the working of a steam engine are better understood 
than are those of the gas or oil engine, owing to the wide use of 
the former class of prime mover since the early part of last 
century, but it is beginning to dawn upon the public at large 
that the internal-combustion engme, or the petrol ” motor, as 
it IS more popularly termed by those who talk or write about 
motor vehicles, is even more simple than the steam engine 

The fundamental reason for the use of the words ‘‘ internal 
combustion ” is that the fuel, in the case of the petrol engine, 
IS burnt (or fired) inside the working cylinder, whereas it is 
burnt externally m the case of a steam engine, t e underneath 
the boiler or generator The number of units of heat which can 
be turned into useful work is very much greater m the case of 
internal combustion than of external combustion, the efficiency 
of the petrol engme in this respect being, on the average, about 
three times as great m practice as is found to be the case with 
typical steam engines other than those where highly -superheated 
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steam is used, and where the whole of the parts are maintained 
in the best condition The amount of petroleum spirit, or of 
paraffin, required to propel a steam vehicle i m would, other 
conditions being equal, propel a vehu le fitted with an internal- 
combustion engine over a distance of 3 m 
The essential parts of any mternal-combustion system are 
the carburetter, the engine, the radiator, the clutch, the 
change-speed gears and the final transmission The carburetter 
is a vessel in whu h the liquid fuel is converted into a combustible 
gas or vapour, for, as there is no connexion to any gas mam, 
the ordinary petrol engine has to make its gas on the premises ’’ 
1 he production of the gas is automatic, and c^lls for prac tically 
no attention from the driver, because, one e the engine is started, 
the necessary aspiration to draw through the corrcc t quantities 
of air and fuel is provided by the action of the valves and pistons 
A smart turn of the starting handle is required to set the 
pistons and crankshaft in motion, so that an initial supply of 
the combustible mixture may reach one of the cylinders Ihis 
first charge of gas is automatically ignited by an electric spark, 
the current for which is furnished and controlled without the 
necessity for any hand regulation, and there is then nothing 



Fir 26 —Colonel Crompton's Superheated Steam Tractor 


further for the driver to do, as regards power, except to move a 
convenient lever which opens or closes a “ throttle ” valve 
between the cylinders and the carburetter 

An internal-combustion engine would get very hot if no 
precaution were taken to cool it, and it is usual to surround 
the cylinder with water spaces These spaces arc called jackets, 
and the water is forced through them, either by a pump or by 
thermo-siphon (natural circulation) action It is expedient 
to keep down the weight of water, and for that reason pipes, 
tubes or small boxes are built up in such a manner that a large 
(ooling surface is exposed to the air A fan, which is driven 
from the ( rankshaft of the engine by gear or a belt, is employed 
to aid this cooling by reason of the increased volume of air that 
passes round the outside of the components of the radiator 
members Ihe general scheme is the same, both for heavy and 
light motor-cars 

It IS very important that the driver should have a convenient 
means of separating the engine from the driving mechanism, 
and of putting the two in connexion again, whenever it becomes 
necessary, without jar or shock The common practice is to 
use a leather-faced, circular member with a coned face, and to 
control the amount of “ gnp ” between this member and a 
corresponding enclosing member attached to the engine fly- 
wheel by means of a pedal and springs When the driver wishes 
to disengage the two members, he has merely to depress the foot 
lever It will be clear that a clutch of this description can be 
made to engage without any difficulty, there being no fixed 
positions or steps such as one associates with the ordinary jaw- 
clutch, and this gradual application of the load can only be accom- 
plished by the aid of two or more surfaces m frictional contact, 
and by the holding together of these surfaces by the pressure of 
one or more strong spnngs TTie Hele-Shaw multiple-disk cJutch 
gives very good results, and is easy for drivers to use in traflSc 

An intemal-combustion engine cannot develop power unless 


the crank-shaft can rotate at a relatively high number of revolu- 
tions, and the rate of doing work is lowest when the angular 
velocity is at its minimum It is, therefore, necessary to intro- 
diite a system of levers between the engine md the road wheels, 
m order to permit the number of revolutions of the crankshaft 
to be maintained when hill climbing, or when the vehicle is 
carrying a heavy load, and the common practice is to introduce 



Frc 27 The well known 16 h p Two ton Albion Chassis 


three or four sets of different sizes of toothed wheels, any pair 
of which can be put into engagement by the movement of a 
single lever, which lever is placed near the driver's right hand as 
a rule The lowest of these gear ratios, / e the one whu h allows 
the crankshaft to lUtike the greatest number of revolutions to 
one revolution of the road wheels, is rcijuired for starting 
purposes, and the highest gear ratio, t e the one which allows 
the road wheels to make the greatest number of revolutions m 
relation to those of the crankshaft, is employed for high-speed 
travelling on the road From the last change-speed shaft 
the power must be transmitted to the road wheels through 
a differential gear and through one or other of the types of 
final drive whu h are now employed by representative makers 
Ihe greit distinction from the axle of a horse-drawn vehicle 
IS that there must be both a mechanical connexion, yet a differen- 
tial action, between the two back wheels The wheels on horse 
vehicles revolve loosely on the axle, and one can overrun the 
other at c iirves, but the spec lal device known as the “ differential 



Fig 28 —Halley’s Van or Lorry Cliassis with 20 h p Engine. 


change-speed gears and the driven road wheels Such a device 
permits one of the two driving wheels to be driven round at a 
quicker angular speed than the other, the difference being 
determined by the radius of the curve around which the vehicle 
IS turning 

The most common form of final drive is, perhaps, that m 
which two “ roller or “ silent '' chains transmit the power from 
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sprockets on the ends of the differential shaft to chain rings 
which are bolted to the rear road wheels Figs 27, 28 and 29 
show typual vehicles, ranging in load capacity from 30 cwt to 
6 tons, on which the side-chain method of final drive is adopted 
One of the chief advantages of the side-chain drive lies in the 
fact that there is, with it, less weight below the springs than with 
any other form of final drive The only parts below the springs 
are the fixed bick axle, the chain rings (bolted to the road 
wheels), the road wheels themselves , the road- wheel brakes and 
part of the weight of the chains The differential gear and 
chain sprockets are earned in a countershaft casing, which is 
securely bolted to the mam frame 



In a number of very successful vehicles the final drive is 
transmitted by means of spur pinions These arc mounted 
on the ends of a bevel-driven differential shaft, and mesh with 
internally toothed or externally-toothed gear rings on the road 
wheels Milncs-Daimler and De Dion commercial vehicles are 
amongst the machines on which the inUnlally-toothcd form of 
gear is employed, whilst Ryknield is the most representative 
vehicle embodying the externally-toothed form of final drive 
The direct drive, from the ends of the differential shaft, as 
IS shown in fig 30, is another type of final transmission that has 
met with a considerable amount of success, particularly on the 
Leyland machines of fiv e-ton and six-ton capacity The differen- 
tial gear and the bevcl-drive reducing gear are both enclosed 
within a casing that is bolted to a fixed back axle , the ends of the 
driving shaft pass through tunnels in the axle body , and c law 
pieces on the outer ends of the differential shaft engige with 
similar claws on the road-wheel hubs The two last-named 
forms of gear are highly efficient, provided the pitch and shape 
of the teeth are carefully considered and the designs provide 
for the ^casing of all the pinions and gear rings 



Fio, 3P -—The Back Axle of the Leyland Six-ton Petrol Wagon 
Tiic only other type of final dnve which is used to any great 
extent for commercial motors is that which employs a hardened 
and ground steel worm meshing with a machine-cut phosphor- 
bronze worm wheel which is bolted to the differential-gear cage 
of a live back axle The employment of this type of gear for 
the final transmission on commercial motors generally leads to 


increased efficiency, on account of the ease with which all the 
parts can be enclosed in an oil-tight casing It also gives silence 
of runnmg 1 he strongest advocate of the worm dnve for heavy 
vehicles is the Guildford manufacturer, Dennis Bros , Ltd , one 
of which company’s machines is illustrated m fig 31 Although 
there are many difficulties in the matter of the manufacture 
of worm gearing, they are not insurmountable, and, given 
proper attention at the hands of the designer, followed by 



Tic V -A typical Woi'm-dnvcn Live-ixlc Chassis, by 
Dennis Bros , Ltd , of Guildford 


accurate workmanship, probably no other mechanical means 
of transmitting power can approach it for smooth and silent 
operation Both thrust bearings on the worm shaft shouhl 
be on one side of the worm, to avoid lack of truth m meshing 
if any heating occurs between the worm and the wheel There 
arc many examples of the worm drive to be found in London on 
public -service passenger vehicles, and filso on delivery vans 
One of the great charms of this type of transmission is that 
a very large gear reduction may be obtained without making 
the worm wheel unduly large m diameter, this is an important 
f K tor in the design of a back axle, as every inch of road clearance 
IS of value for operating on rough (ountry roads As a large 
gear reduction is thus rendered possible on the back axle, it will 
readily be understood that the change-speed gear-box may be 
made considerably smaller than wc;uld be necessary for a bevel- 
driven live axle, where a large gear reduction is not permissible, 
both on account of its size and because such a gear would be 
\ery noisy m its working 



Fig 32 — The Hallford-Stcvens Petrol electnc Chassis 


Although the use of tooth wheels is still the only practical 
method of obtaining variable transmission for motor vehicles, 
the fundamental defects of transmission in this way are inherent 
to the system and must always be present, they are now less 
apparent, thanks to the remarkable improvement which has 
taken place m the use of suitable materials and improved design 
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It IS still the hope of some manufacturers that a form of infinitely 
variable change-speed device will be produced, which will 



Frc — 70 h p Six cylinder Dennis Fire-engine with Gwynne 

Centrifugal Pump 


replace the step-by-st(p movement of toothed gearing, the two 
chief directions m which this has been attempted are electrical 
and hydraulic Of these two, electrical devices are really 



Fig 34 — 60 h p Six cylinder Halley Firc-cngine with Centn 
fugal Pump 


Step by step, and the hydraulic method is apparently the only 
one that permits of infinite variation Enormous sums of 
money have been spent m the search for an effective hydraulic 



Fig 35 — One of Barford & Perkins’s Water-ballast Rollers 


gear, the work of Hall, Pittler, Jannay, Hele-Shaw, Renault and 
others is, perhaps, the best known It must be confessed 
however, that m 1910 none of these gears could be said to be on 
the market for motor vehicles, although hydraulic gears were 
being successfully applied in connexion with other problems, 
such as the steering of ships, the movement of turrets, &c 
Electrical transmission systems, too, have been tried, and 
appear to have been attended with more success than those 
of the hvdraulic type Such systems include vehules which 
carry heavy batteries of accumulators, the current from which 
13 utilized for the driving of the vehicle by means of electric 
motors Other variations include the Hallford-Stevens system, 
shown in fig 32, in which it may be seen the petrol engine drives 
a dynamo, and the current is then caused to drive an electric 
motor at each side of the chassis Eac h motor drives one of the 



Fig 3C) —Mar hills hp Agricultural Tractor 


back road wheels, through a worm and worm whc^l Ihe 
changes of vehicle speed are effected by altering the method of 
grouping the electrical windings of the dynamo and motor 
field-magnets ind armatures This system of control is known 
\s the series-parallel, and is effected bv a single lever, which 
actuates a mechanical switch, or “ controller 

In one of the most recently introduced petrol-electric systems 
-the “ K P I ’’ system, as worked by the Daimler Co , of 
Coventry — each of the lear road wheels is provided with a separate 
power unit, consisting of a four-evlmder petrol engine, which is 
direct coupled to a dynamotor the armature of tfie latter being 
coupled to a worm which meshes with a worm wheel attached 
to the road wheel A small electrical storage battery forms part 
of the system, and this receives the excess of current from the 
dynamotors when the whole power of the engine is not required 
for the propulsion of the vehicle When the machine is being 
driven up a steep incline, or when it is required to travel in a 
reverse direction, the battery may be called upon to supply 
current to the dynamotor, and, in this manner, the power of 
the engine is augmented by the dynamotors’ working as electric 
motors 
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Still another petrol-electnc system is that mvented by Mr [ anywhere, and even of lifting that load vertically by means of 
Thomas In this system, which is at the same time the simplest its winding cable The engine has four cylinders, and the fuel 


and most practical form of petrol-electnc transmission, two 
dynamotors and an epicyclic gear are employed so that the 
electrical load is at no time greater than one half of the total 
load, consequently, the risk of a bum out of the windings, 
as the result of sudden and unforeseen periods of overload, is 
materially minimized 

Special Applications — ^Amongst the special applications of 
the petrol-engined commercial vehicle is the motor fire-engine, 
which has brought to the front in this branch several enter- 
prising motor manufacturers, amongst whom Dennis Bros , of 
Guildford, Halley, of Glasgow, and Leyland, of Preston, are 
prominent The general construction of the chassis closely 
follows the lines of other petrol vehicles of equal load capacity, 
but the gear-box tail-shaft is prolonged to the after-end of the 
machine, and is direct coupled to the rotary member of a multi- 
stage centrifugal pump In the Dennis firc-cngine, the vacuum 
which IS necessary m order to lift the water in the suction hose 
IS obtained by means of priming the pump chamber, further 
assisted by a water ejector and a small water tank which is 
carried on the machine Ihis machine is shown in fig 
whilst fig 34 shows the successful motor fire-engine built by 
Halley’s Industrial Motors, Ltd , of Yoker, Glasgow In the 
latter machine, as also in the Leyland and other fire-engines 
which employ centrifugal pumps, the vacuum is created by 
means of renprocating air pumps These machines have given 
very satisfactory results in the hands of practical firemasters, 
m various parts of the United kingdom and abroad Merry- 
weather and Shand-Mason, who were formerly builders of 
steam fire-engines, now also build pctrol-engined machines, 
these makers favouring rec iprocatmg water pumps 

Other special applications of the internal -combustion motor 
are for grass mowing and rolling, and for road mending and 
rolling gravel paths, <&( One of the latter type of machines 
is shown in fig 35 In this machine a petrol or paraffin engine 



Fic 37 — 45 h p Thornycroft Military Oil Tractor 


drives a water-ballast roller through the medium of a clutch a 
simple form of change-speed gear-box, and a single roller chain 
'Hs#leadmg roller, bv which steering is effected, is also filled 
With water, in order to obtain the dead weight necessary for 
roUmg Marshall, Sons & Co , Ltd , of Gainsborough, Thorny- 
croft, of Basingstoke, and Broom & Wade, of High Wycombe 
have also produced special machines for agricultural and 
military purposes, and one of the smallest tractors built by the 
first-named maker is shown in fig 36 The engine is one of the 
two-cyhnder type, consuming paraffin fuel, and driving the live 
back axle through a substantial gear-box and a final drive of 
the externally-toothed type Such a machine is well below the 
weight limit for heavy motor-cars Fig 37 shows a more 
powerful oil tractor by Thornycroft This machine is the 
same type which was so successful m the tractor trials pro- 
moted by the British War Department in March 1909 It is 
capable of hauling a gross load of seven tons practically 


may be paraffin, alcohol or crude oil (ESS) 

MOTRIL, a town of southern Spam in the province of Granada, 
at the foot of an offshoot of the Sierra Nevada and on the edge 
of a rich alluvial plain, about i m from the Mediterranean and 
40 m S S E of Granada, with which it is connected by a good 
carnage road Pop (1900), 18,528 The climate is semi-tropical, 
and the vega or plain of Motril his been found peculiarly adaptccl 
for the culture of sugar-cane and sugar-beet In the district, and 
especially at Salobrena, 3 m west, there are numerous sugar- 
factories, cotton is also grown and manufai tured, and alcohol, 
flour, soap, iron goods and cotton stuffs are among the other 
industrial products The neighbourhood is rich m zinc and 
lead, and copper is also found Motril itself is a port of the 
second class, but the anchorage at Calahonda, 4^ m south-east, 
is mu( h better Grapes, barley, esparto grass, dry figs, almonds 
and zinc are exported 

MOTT, LUCRETIA [Coffin] (1793-1880), American reformer, 
was born at Nantucket, Massachusetts, on the 3rd of January 
1793 She was descended on her mother’s side from Peter 
Folger, one of the first settlers of Nantucket, and the grand- 
father of Benjamin Franklin, her father’s ancestors, also, 
were among the first settlers of Nantucket At thirteen she 
was sent to a Friends’ boarding school, at Nine Partners, near 
Poughkeepsie, New York, where James Mott (1788-1868), who 
like her was of old Quaker stock and whom she married m 
tSit, was then a teacher In t8io James Mott entered the 
employ of Lucretia’s father in Philadelphia, but the business 
was not successful and m 1817 T ucretia opened a small school 
under the rare of the Pine Street Monthly Meeting, but gave 
It up a year afterwards and in the same year was recognized 
by the Friends as an “ acknowledged minister ” Her husband 
I had as early as 1822 espoused the c ause of Fhas Hicks against 
I the “ Orthc:)dox ’ Friends, and in 1827, when the Soc lety divided, 

I Lucretia joined the Hicksites Hicks’s teachings on slavery 
had impressed both James and Lucretia, m 1830 James gave 
up a lucrative cotton commission business that he might not 
profit from the products of slave labour, and both took an 
active part m the campaign against slavery About 1840 Mrs 
Mott also took up the cause of woman’s rights On lecturing 
tours she and her husband travelled as far west as Indiana and 
into Maryland and Virginia In 1848 she addressed the Anti- 
Sabbath Convention in Boston, and with Fhzabeth ( ady Stanton, 
whom she had first met m London in 1840, called a convention 
“ to discuss the social, civil and religious condition and rights 
of women,” which met at Seneca Falls and passed a “ Declara- 
tion of Sentiments,” modelled on the Declaration of Indepen- 
dence Her husband, who was prominent among the founders 
of Swarthmore College (1864), died m Brooklyn, New York, on 
the 26th of January 1868, and Mrs Mott died on the nth of 
November 1880 near Philadelphia 

See James and Lucretia Mott life and Letters (Boston, 1884) 
edited by their granddaughter, Mrs Anna Davis HaJloweil 

MOTT, VALENTINE (1785-1865), American surgeon, was 
born at Glen Cove, New York, on the 20th of August 1783 
IIc graduated at Columbia College, studied under Sir Astley 
Cooper in London, and also spent a winter in Edinburgh After 
acting as demonstrator of anatomy he was appointee! professor 
of surgery m Columbia College in 1809 Lrom 1811 to 1834 
he was in very extensive practice as a surgeon, and most suc- 
cessful as a teacher and operator He tied the innominate 
artery m 1818, the patient lived twenty-six days He performed 
a similar operation on the carotid forty-six times with good 
results, and in 1827 he was also successful m the case of the 
common iliac He is said to have performed one thousand 
amputations and one hundred and sixty-five lithotomies After 
spending seven years in* Europe (1834-1841) Mott returned to 
I New York and founded the umversity m^ical college of that 
city He translated A A L M Velpeau’s Operative Surgery, 
and was foreign associate of the Imperial Academy of Medicine 
of Pans He died on the 26th of April 1865 



MOTTEUX- 

MOTTEUX, PIERRE ANTOINE (1663-1718), English trans- 
lator and dramatist, of French parentage, was born at Rouen on 
the 25th of February 1663 After the revocation of the Fdict 
of Nantes he settled in London with his kinsman and godfather, 
Paul Dominique Motteux He acted as an auctioneer of 
pictures, and in 1706 he had a shop in Leadenhall Street for the 
sale of lacc, stuffs, Chinese and Japanese commodities, dul) 
advertised in the Spectator by his friend Ruhard Steele H( 
had not been six years in England when he obtained suflicunt 
mastery of the language to edit the monthly The Gentleman' s 
Journal, which contained verses by himself and by the ehief 
wits of the day In 1693 he edited the third book, hitherto 
unpublished, of Sir Thomas Urquhart’s translation of Rabelais, 
and in the next year printed the first and second books of 
Urciuhart's translation In 1694 he tomplcted Urquhart\ work 
by a translation of the fourth and fifth books, whu h, although 
not to be compared with the racy, nervous writing of Unjuh.irt, 
shows a perfect mastery of colloquial English and an intimate ind 
adequate sense of Rabelais^s meaning The complete trans- 
lation appeared m five volumes in 1693-1694, and was reprinted 
as 7 he Whole Works of Francis Rabelais, M D (2 \ols, 1708), 
described as the work of “ Sir T Un hard, Knight, Mr Motteuv 
and others His first play, a lomedy in five acts entitkd 
Love's Jest, was produced at Lincoln’s Inn Inelds in 1696, and 
next year followed The Loves of Mars and Fenus He wrote 
other works for the stage of no great consequence More 
important than his dramatic work is his History of the Retmvned 
Don Quixote de la Mancha (4 vols , 170T , 2nd ed , 1712), “ trans- 
lated from the original bv many hands and published by Peter 
Motteux,” one of the most masterly and spirited translations 
in English His later years appear to have been given to th( 
shop in leadenhall Street He was murdered on the i8th of 
February 1718 .it a house of ill fame m Star Court, near St 
Clement’s ( hureh, I ondon, under cire umstames which have 
never come to light The manner of his death was no criterion 
of his life, which appears to have been sober and decent 

An excellent life by Henri van Lauri is prefixed to the 1880 
reprint (| vols) of J G Lockhaits edition of Motteux's Don 
Quixote See also a prefatory note by Charles Whibley in vol in 
of Sir 1 Urquhart s Rabelais (Tudor Translations 1900) reprinted 
from \ rare 1693 1694 edition 

MOTTEVILLE, FRANgOISE BERTAUT DE {c 1621-1689), 
French memoir writer, was the daughter of Pierre Bertaut, i 
gentleman of the king’s chamber, and niece of the bishop-poct 
Jean Bertaut Her mother, i Spaniard, was the friend and 
private secret try of Anne of Austria, wifi of I ouis XIII At th( 
age of seven hran(;*oise was also made a member of the qiuen s 
household and gi\en a pension I he influence of Ri(helieu, 
however, who wished to separate the queen from her Spmish 
connexions, exiled mother and daughter to Normandy, where 
m 1639 the young girl was married to Nicolas Langlois, seigneur 
de Motteville, president of the Chambre dcs Comptes of Rouen 
He died two years later at the age of eighty- two, and in 1642 
the queen summoned Mme de Motteville to court, being 
now her own mistress by the death of Richelieu and Louis XIII 
Through all the intrigues and troubles of the Fronde Mme de 
Motteville preserved the honourable reputation of being devoted 
to her mistress without any party ties or interests Some 
letters of hers are preserved— ‘especially a curious correspondence 
with “ La Grande Mademoiselle ” on marriage, but her chief 
work IS her Mhnotres, which are m effect a history of Anne of 
Austria, written briefly till the date of Mme de Motteville’s 
return to court, and then with fullness Ihey give a faithful 
picture of the life of the court at that time 

The bent edition of her Mimoires is that of M F Kiaux ( 2 n (1 ed 
Pans 1891 4 vols ) containing the essay by Sainte Jieuve from 
vol V of hia Causenes du Ittndt The Memoirs were translated | 
into English in 1726 and again by K P Wormeley in 3 vols 1902 
Tor details concerning her family see Recherches sur Madame de 
Motteville et sur sa famille bv Charles de Beaurepaire (Rouen 1900) 

MOTTL, FELIX (1856- ), German conductor and com- 

poser, was born near Vienna, and had a successful career at the 
Vienna Conservatoire He became known as a gifted conductor 
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of Wagner’s music, and iil 1876 w'ls engaged for the Ring des 
Ntbelungen at Bayreuth From i88x to 1903 he was conductor 
at the Larlsruhe Opera, and made a wide reputation for his 
activity there, particularly in producing the works of Wagner 
and Berlioz In 1886 he directed the performance of Instan 
und Isolde at Bayreuth In later years he \ibitcd London 
and New York, and became known as one of the most brilliant 
conductors of his day, and in 1904 he was made a director of 
the Academy of Music at Beilin He composed some operas, 
of which Agnes Birnautr (Weimar, 1880) was the most suc- 
cessful, and numerous songs and other music 

MOTTO (un Italian word, from Late I at muttum, a low 
sound, a mutter or murmur, cf mutere, to mutter, the Latin 
word also gives hr mot, word), a “ legend ’ consisting of a 
significant phrase or sentence, sometimes e\cn of a single word 
attached to in emblem or device, and, in heraldry, placed on 
a scroll below the achievement or above the crest Mottoes 
express sometimes a sentiment, a favourite principle, emphasize 
the meaning or symbolism of the emblem or device, and, in 
heraldry, often allude to one or more of the “ charges ” in the 
coat of arms, iso. 

llierc ire many publications which give Imts of some of the best 
known mottoes, such as Fairbairn, Book of R amity Crests, 1850, 
W iehl>oiirnc Book of 1 amity Crests (2 vols 1882), Qxassant ind 
r insm Dittionnairt de^ di vises hi^tonques et hhaUhques &c (1878) 
Dielitz Die Wahl- und Denksprtlche Feldgeshreie Losungen, bchlacht 
und Volksrufe be<ionders des Mtttelalters und dev Neuzett (4 vols 
1888) Gatfield s Guide to Printed Books and Mbb relating to 
lUraldry (1S92) contains i bibliography 

MOTYA, an ancient Phoenician settlement in Sicil), on a 
low island [mod S FantaUo], 5 m north of Lilybaeum [mod 
Marsala] It was tht centre of the Phoenician trade m Sicily 
It was Kcessible from the mainland by a mole, which is still 
used as a track for wagons Ihc line of the cit> wall, of rough 
rcc tangular bloc ks of stone without mortar, may still be traced 
all round the coast, with two gates, one on the north towards 
the rnolc, which is still in part preserved, and one on the south 
1 he date of its foundation is unc ertain I%398 jb c it was taken 
after a desperate struggle (which, owing to the height and 
strength of the houses, continued eten after a breach had 
been made m the city wall) bv Dionysius of Syracuse, but 
recovered in the next year it was, however, abandoned by 
the (.arthdginians, and its place taken by Lil>ba€um on the 
mainland ^ (T As ) 

MOUCHEZ, AMEDEE ERNEST BARTHELEMY (1821-1892), 
Trench astronomer, was bom at Madrid of Trench parents on 
the 24th of August 18 2 T At the age of sixteen he entered the 
naval school at Brest, and after serving with distinction in 
varu'ius ships, was appointed in 1856 to the command of the 
“ Bisson ” Towards the close of the Franco- Prussian War he 
made an admirable defence of Brest, and his organization of 
the French expedition to the island of bt Paul to observe the 
trinsit of Venus in 1874 obtained his election to the Academy 
of Sciences and his promotion as commander of the Legron 
of Honour On the 27th of June 1878 he succeeded TJrbain 
Levemer as director of the National Observatory of Pans, and 
was raised to the rank of rear-admiral The fourteen years of 
his directorship were marked by a great increase in the activity 
of the institution The observatory grounds were enlarged, 
two powerful instruments of the novel kind known as coude 
cquatonals were installed, a spectroscopic department was 
established, and the gigantic task of re-obscrving all Lalande’s 
stars was completed He published twenty-one volumes of 
Annales, as well as the first two volumes of the great Catalogue 
de r ohservatoire de Parts, founded the Bulletin astronomtque, 
and set on foot two schools of practic al astronomy, one at Pans, 
the other at Montsouns, for the special instruction of naval 
and military officers, explorers and surveyors His most 
memorable work, however, was the inauguration of international 
operations for charting the heavens The advances in stellar 
photography made by Paul and Prosper Henry and others 
suggested to him the magnificent idea of obtaining, through 
the collaboration of astronomers m all parts of the world, an 
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autographic picture of the entire sphere containing more than 
fifty million stars, which should faithfully record in future ages 
the state of the sky at the end of the 19th century Although 
he did not live to see its completion, he had the satisfaction of 
knowing that the ultimate success of this vast scheme was 
assured He died suddenly at his country seat at Wissous, 
near Antony, on the 25th of June 1892 

Sqc Month Notices Roy Astrt Society lin 2 2h ^ Observatory jlv 305 
(D Klumpke), Nature xlvi 253, Rapport annuel sur Vohscrvatoire 
de Pans pour I annee iSg2 (A M C ) 

MOUFLON, or Mufion, the wild sheep (pvts mustmon) of 
Corsica and Sardinia, where it is now very local The ewes 
are either hornless or provided with quite small horns, the 
hornless form being probably characteristic of one island and 
the horned of the other Ihe rams carry good horns, and in 
summer show a conspicuous light saddle-shaped mark on the 
otherwise dark -coloured coat The Armenian mouflon {0 
ortentalts)j of Persia, Armenia, and the Troodos range of ( yprus, 
IS typically a larger and redder sheep with the horns curving 
in the reverse direction, but the Cyprian race is small (See 
Shei- p ) 

MOULD (■i)(0 Kng molde, horn a Teutonic root me anuig 
to grind, reduce to powder, cf “meal’), loose fine earth, 
rich m organic matter, on the surface of cultivated ground, 
espr ( lally the made garden soil suitable for the growth of plants 
In the sense of a furry growth, ( onsisting of minute fungi found 
on animal or vegetable substances exposed to dimp, the word 
may be either an extension of “ mould ” earth, or an adaptation 
of an early “ moul,’* with an additional d due to “ mould 
“ Moul ” IS a Scandinavian word, cf Swed viogla, to grow musty, 
and the Eng colloquial “ muggy ” (2) A form or pattern, 

particularly one by means of which plastic materials may be 
made into shapes, whence “ moulding,” the form which the 
material so shaped takes The word comes through the O hr 
modify molUf from Lat modulus ^ a measure, or standard The 
English “ model ” is another derivative of the same word 

MOULDINGS, th^i term in architecture for the decor ilive 
treatment given to projedmg or receding features in stone, 
wood and other materials, by means of curved forms, whtrebv 
those features are accentu ittd and varied owing to the play of 
light and shade on the surfaces Ihe principal charaetc nslics 
of all the European styles are to be found in the mouldings 
employed in them and in their ornamental deeoiation In 
some of the earlier styles, such as the Assyrian and the Persian, 
there arc no mouldings c oloured bands in brick, enamelled tik s 
or beton, were deemed suflicicnt to mark tlie divisions of their 
stoi tys or to decorate their buildings 1 he Egyptians employ ed 
two mouldings only, the cavetto (fig i), a deep moulding some- 
times of great dimensions which cro\»ned their pylons, temples 
and decorative shrines, and the torus y a semicircular projecting 
moulding which was earned above the architrave and down 
the quoins of their buildings The Greeks were the first to 
recognize, m their temples, the speciil value possessed by 
mouldings which, occupying an intermedi ite position between 

t ilia 

Ccivetto 

Torus 

Fic I Fig 2 Fig 3 Fig 4 

the ornamental sculptures and the simple architectural lines 
of the main structure, gave a richly decorative effect to the 
latter without interference with the beauty of the former 

The-iyb^^h^cji^mgs may be divided into two classes, 
simwtLMBpBDtfe , to the former belong the cavetto (of 
smallJIIPiensions when compared with the Egyptian ^ cavetto) 
and the Scotia (fig 2), employed for the bases of columns, which 
are seen below the eye, both concave mouldings, whilst the 
ovolo or echinus — Fr ove or quart de rand — (figs 3 and 4) 



and the torus are convex mouldings The compound mouldings 
are those composed of curves of contrary flexure, such as the 
cymarecta or cymatium (fig 5), of which the upper part is 
concave and the lower convex, a moulding constantly employed 
for the upper member of the cornice, and the cyma-reversa 
or ogee (fig 6) — Fr talon — in which the upper portion is convex. 
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Fig 6 


Fig 7 



The Greeks sometimes varied the ogee moulding, the upper 
portion of which is turned back and the lower portion brought 
forward, and to this the term quirked ogee (fig 7) is given 
Another Greek moulding of compound form is the bird’s 

beak (fig 8), employed as a drip 
moulding above the corona Of 
smaller dimensions is the astra- 
8^^ (^8 9)^ ^ moulding invariably 
carved with the bead and reel, 
whi( h in Greek work is constantly 
used in conjunction with the en- 
riched cchmus and c}ma-rcversa mouldings (figs 18, 20) and 
below the necking of Ionic capitals, and the listel or fillet, 
employed chiefly in the separation of curved mouldings one 
from the other, in the cymatium constituting its upper 
termination (fig 5), and m the Scotia (fig 2) its upper 
and lower border In Classic work generally the cavetto 
IS only employed for the apophyge under the capital and 
over the base, but m Roman work, as in the theatre of 
Marcellus, it sometimes took the phcc of the cymatium of the 
cornice Although extremely simple in its form, the finest 
Greek moulding, and the one to which the Gieeks apparently 
attached the greatest value, was the echinus under the abacus 
of the Done capital The earliest archaic example exists m 
the capital of the shafts flanking the tomb of Agamemnon at 
Mycenae (a, fig 10), where it consisted of a large torus decorated 



with the chrevron (see Capitai s), and an apophyge carved with 
the petals of a flower, a similar decoration of the apophyge is 
found in two or three early Doric capitals, as at Pacstum and 
Metapontum, but this is the only example known 111 which the 
echinus of the Doric c apital was carv ed, though traces of painting 
and gilding have been found on them Other examples showing 
the gradual development of the echinus are shown in fig 10, 
b being from the temple at Corinth, c from the Parthenon at 
Athens, d from the portico at Delos, e an early Roman example 
(c 60 B c ) of the temple at Con, and / from the theatre of 
darcellus, where it nearly approaches the quarter round always 
employed in late Roman work and in the Renaissance 

There is one other important decorative feature which forms 
the most characteristic feature of the bedmould of the Ionic 
cornice, viz the dentil cornice (fig ii), derived originally 
from the ends of the squared timbers whic h carried the cornice 
of the primitive Ionic temple, and m the earlier stone examples 
copied more or less literally, it subsequently in the 4th century 
was introduced as a part of the bedmould of the cornice of the 
Ionic Older, the temple of Minerva Pohas at Priene in Asia 
Minor being one of the best examples It consists of a series 
of projecting blocks with intervals between them equal to half 
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the width of the block In the Greek Corinthian Order it was 
first introduced into the Choragic monument of Lysicrates It 
was constantly employed by the Romans in their temples of 
the Ionic and Corinthian Orders, the finest example being in the 
bedmould of the temple of Castor in Rome, where it is twice the 
height of the other mouldings 

In the Romanesque style the mouldings consist almost 
entirely of rounds and hollows, the former known as the bowtcl. 



Fig II Fir 12 Fig 13 


and in England, France Spam and Germany employed to 
decorate or soften the angle of an arch mould As the Roman- 
esque arch frequently consisted of two or more iings of arches, 
projecting one in front of the othei, to which rings the term 
“ order ” is sometimes given, the repetition of this simple 
moulding constituted an ample dccc:)iation by itself, but in the 
Norman work in England and the north of France there is 
found the constant recurrence of mouldings broken into zigzag 
lines and other decorations coming under the head of orna- 
mental mouldings described below Ihe simple bowtcl (fig 12) 
was retained in trance far into the Gothic period, but in the 
Early English style the mouldings (fig 13) became lighter 
being more boldly cut than in the Romanesque styles Here 
again, as in the earlier st\ le, each ring or order is enriched with 
a succession of alternate rounds and hollows, the latter veiy 
deeply cut, and a few small fillets Ihe bowtel also is brought 
out to an angle which is sometimes emphasized bv a sm ill 
fillet, this IS sometimes called the keel moulding from its re- 
semblance in section to the bottom of a ship Sometimes the 
angle of the ring is splayed, and the mouldings are worked on 
the splay, and this is very often found in the mouldings of the 
ribs of a vault (fig 13/7), giving greater lightness to the nb 
The mouldings of the Decorated period (fig 14) are more cliversi- 
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fied than those of the Early English, and the hollows towards 
the end of the period become shallower and broader, ogees 
being fiequently employed One of the chief characteristics 
of the Perpendicular period (fig 15) is the prevalence of large 
shallow hollows and the employment of two ogees in close 
contact with the convex sides next each other 

The French mouldings of the Gothic period in Normandy 
and adjacent parts follow very much on the same lines as those 
in England, but m the south of FTance and in Germany they 
are very much simpler, and one rarely finds the deep hollow 
which forms the chief characteristic of English mouldings 
In French flamboyant and late German Gothic work the 
mouldings run through, penetrating one another, these in 
Germany were sometimes cut off, having the appearance of 
the smaller stems of a tree from which some of the boughs have 
been lopped 

Ornamental Mouldings — Although the mouldings in Greek 
and Roman architectural works are in general form much the 


same, they vary materially in their profiles and also in the 
refinement of their enrichment with carving It is probable 
that the earliest decoration of mouldings was confined to the 
painting only of their surfaces, and in one or two of the more 
archaic examples traces of painting only arc found on them 
The desire to accentuate the ornament would seem to have 
led the Greeks at a very early date to me ise or raise in relief the 
decorative designs which originally were painted onl\ , at first 
this was done very sparingly, and in the earlier buildings 
but few mouldings were employed, in course of time they 
increased in number, and m the Augustan period in Rome the 
carving extended to the flat surfaces of the corona, and the 
fascia and soflits of the architrave 
The four pnne ipal Classic mouldings, so far as their enrichment 
with carving is concerned, were the cyma-recta or cj^matium, 
the cvma-reversa or ogee, the echinus or ovolo, and the torus 
Ihe cymatium was almost always decorated with a conven- 
tional treatment of the flower of the acanthus plant known 
generally as the anthemion and sometimes as the honeysuckle, 
the finest example is that 
which IS found in the cornice 
of the north doorway of the 
Erechtheum (fig 16) Al- 
though in some cases the 
flower of the acanthus is 
repeated in the Roman cymatium, the rigidity of the other 
lines does not seem to have appealed to the Roman sculptor, 
who preferred more foliage, such as is shown in the cymatium 
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of the Forum of Nerva (fig 17), there being endless variety of 
design in Roman examples The ogee-moulding in (ireck work 
was always i irvcd ffig 18) with the Lesbian leaf (Fr rai'i de- 
cant , Ger Hc>zlaub\ which in Roman work received a peculiar 
interpretation of the original design, not understanding the 
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modelling of the leaf and requiring a deeper shadow, the Roman 
drilled holes in it and (volved another composition of two 
leaves, so that the outc r edge of the 1 esbian leaf formed a 
trefoil cusp (FT talon trifle), constituting a new description of 
border, as shown in fig 19, from the temple of Castor aJL Rome 
The ovolo moulding, whether employed in the bedmould of 
a cornice, on the capital of an anta, or in the Ionic capital, was 
always carved (fig 20) with the egg and dart enrichment (Fr 
ove et dard, (ler Eier^tab), which was spread out wider by the 
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Roman carver, while holes pierced on each side of the tongue 
changed its design into that of the egg and tongue (hg 21) 
In both the enriched ogee and the carved ovolo the design was 
never complete without the bead and reel underneath (figs 20 
and 21), there being always two beads and four reels to each 
leaf or egg When employed as the crowning moulding of an 
architrave, the ogee is always capped by a fillet, and the same 
applies to the cymatium of the cornice When the ogee mould- 
ing was of small size and employed in a subordinate position, 
as IS constantly done in Roman work, crowning the modillion 
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or subdividing? the fascia of the architrave, a simpler leaf pattern 
was employed 

1 hough not a moulding, the modillion, which was invented 
by the Romans to give additional support to the corona, forms 
part of the bedmould of the cornice, and may therefore be 
described here It consists of a small bracket (fig 22), the 

design of which was 
probably derived from 
the vertical console 
bracket which carried 
the cornice of the 
Greek doorways, but 
wluch m the Roman 
cnrnice was employed 
horizontally 1 he de- 
sign of the outer side j 
IS that of an Ionic | 
volute with its cushion^ 
on the inner side the volute is reversed and is of grexter size, 
the soffit being masked by a leaf 

The torus moulding of the base in early examples was fluted 
but not carved, and the earliest example so treated is that 
found in the base of the columns of the Erec htheum, where it 
was ennehed with the triple guilloche In the temple of Apollo 
Branchidae, near Miletus in Asia Minor, where they would seem 
to have attempted to rival the figure decoration of the temple 
of Diana at Ephesus, the torus mouldings were elaborately 
carved with the «ic^ntlius plant and the laurel leaf, but it was 
in the Augustan age in Rome that the greatest elaboration was 
given to the torus of the base, in the Ara Pacis, set up in 
AD 13, it was (arved with the double guillo(he, the finest 
Roman example of an ennehed torus being that of the base of 
the Irajan column m Rome, which is carved with laurel lea\cs 
tied at intervals with bands 

Ihe principal cnrK hed Byzantine moulding is that known as 
the Venetian dentil (hg 23), in conseciucnce of its constant 
employment in Venice and the towns in 
Its vicinity Its cailicst appearance, 
howevci, is in Sla Sophia at Constan- 
tinople (a u S37) f'he other cai*\td 
Byzantine moulcluigs arc those which 
throughout Syria form richly carved 
strmg-courscs, taking the plue of the Classic cornice, and the 
hood moulds of arches Ihe Byzantine string-course, which is 
found in St Mark s, Venice, and in most of 
the towns bordering on the Adriitic, is a 
c\ m i-rec 1 1 c arved with the acanthus Ic if 
Ihe enrichments of the mouldings of the 
Romanesf|uc style are of great variety, in 
parts of Italy and in the south of h ranee 
they were largely influenced bv Byz inline 
work, but m Sicily, Apulia, Normandv and 
England the Normans introduced a series 
of purely geometrical forms in whic h the chief 
pecuhantv is the rare occurrence of foliage 
The most characteristic example is that of 
Fig 24 the zigzag or chevron (figs 24, 2:5), of which 
there are manv varieties, then follow the single and double 
billet (fig 26), the double cube, the 
indented, tlie beakhead (fig 27), &c 
Tn the trinsition period in England, 
flowers and toll ige begin to be intro- 
duced, and the rosette (fig 2S), Uie 
dog-tooth (fig 2()), Which develops 
into a four-leaf and the 

ball flower (fig 30) follow, these being all cawd in the hollow 
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of cavetto mouldings In the Decorated and Perpendicular 
styles, the flowers and foliage introduced in mouldings become 
more natural, till one reaches the Tudor rose (hg 31), a precise 
copy of the flower, beyond which it was difficult to go. 





Fig 28 Fig 29 

In the i6th century the enrichment of mouldings passed 
through a transitional stage, being half Gothic and half Clasne, 
and on the introduction of the purer Italian stvle Roman profiles 
and decoration were again employed The Greek revival at 





Fig Fig 31 

the commencement, and the Gothic revival in the middle, of 
the 19th centuiy naturally brought about a reaction in favour 
either of purer Classic forms or of Gothic work, but the ver- 
nacular types could not be displaced by the passing fashion, 
and the influence of Robert Adam is again paramount 
to-day (R P S) 

MOULIN (Fr moulin^ a mill), in physical geography, the 
name given to the swnrling lasi ades which are foimed by glacier 
streams pouring into crevasses, and result m the formation of 
glint’s kettles 

MOULIN QUIGNON, a quarry near Abbeville, France, cele- 
brated for the discovery in 1863 by Boucher de Perthes of a 
human jaw-bone believed to be referable to the Quaternary 
period By his collection of flints Boucher de Perthes had 
been the first to attempt to establish the existence of man m 
remote ages, but it had been objected that if the flints were 
indeed the work of man, human remains would have been found 
in association with them Considerable excitement therefore 
was created both m England and h ranee by the “find” of 
bones at Moiilm Quignon, ind a commission of inquiry was 
appointed The report was favour ible to the genuineness of 
the relics, but lattirly doubts have arisen as to whether they can 
be regarded as earlier than the Ncolithii age 

MOULINS, a town of central hrance, capitil of the depart- 
ment of Allier, 121 m by rail N W of Lvons Pop (1906), 
18,997 The town is situated on the right bink of the Allicr, 
whi( h is here crossed by a remarkable bridge of the i8th c entury 
about Tooo ft in length Moulins did not attain any importance 
till the 14th century, before which it consisted chiefly of some 
mills belonging to the dukes of Bourbon Ihe medieval to\vn 
occupied a small area, the boundaries of which are marked on 
the N E and S by the central boulevards occupying the site of 
the old moats llic modern town, expanding from this nucleus, 
IS limited on the east and south by the railway, the southern 
portion being traversed by agreeable promenades To the 
north IS the spacious avenue known as the Cours de Bercy, 
(lose by the hospital and the lyc6e The more interesting 
buildings he within the old enceinte The chief of these is 
the cathedral, which consists of a huge choir of the 15th and 
i6th centuries, and a nave in the early Gothic style but modern 
in construction and terminated by two towers with stone spires 
rising to a height of 312 ft The church possesses a fine triptych 
attn!)uted to Domenico Ghirlandajo (d 1494); and fine windows 
of the T5th and i6th centuries Among the oldest buildings 
in the town are ihe square tower of the r4th centur> (used as a 
prison) which is the thief relic of the chateau of the dukes of 
Bourbon, and a belfry of the 15th century Part of an old 
Jesuit college serves as the court-house, which contains an 
archaeological museum The library, which possesses a valu- 
able Bible of 1 1 15, IS part of the h6tel-de-ville Numerous 
mansions of the 15th and i6th centuries border the streets of the 
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old quarter of the town There is a statue of the poet Theodore 
de Banville, born at Moulins m 1823 The town is the seat of 
a prefect, a bishop, and a court of assizes, and has tribunals 
of first instance and commerce, and a branch of the Bank of 
France Yzeure, rjm E of Moulins, has an interesting Roman- 
esque church (12th century), 7J m W S VV of Moulins is 
Souvigny, formerly famous for its Clumac priory Its church, 
a fine building of the nth and X2th centuries, restored in the 
T5th century, contains the splendid tombs of Louis II and 
Charles I , dukes of Bourbon in the 15th century, and other 
tombs of the Bourbon family, now m ruins 

Moulins became the residence of the dukes of Bourbon about 
the middle of the T4th century, and capital of the duchy towards 
the end of the 15th century In 1566, under Charles IX , an 
important assembly of notables was held in the town, at which 
the judicial system of Eiance was reorganized 

MOULMEIN (or Maui mein), the port and headquarters of 
Amherst district and fenassenm division of I ower Burma 
The population in ic^oi was 58,346, and the increase in the last 
quarter of a century has been very slight Ship-building, which 
formerly was an important industry, has now been given up, 
but there is still a considerable export of teak and rice, and there 
are several steam nee- and saw-mills The total exports average 
more than a million sterling Ihree steamers run weekly to 
Rangoon Germany and Siam are represented by consuls, 
Persia, Denmark, and Norway and Sweden by vice-consuls, 
and Italy and the United States of America by consular agents 
The garrison of Madras native infantry, formerly stationed in 
the town, was withdriwn in 1898 The town, Mhich has the 
appearance of being on a river, the Salween, is really on the 
sea, with the island of Bilug} un in front It is one of the most 
picturesque ports m the East Ihcre is a branch of the Bank 
of Bengal, and two newspapers are publishc d— one in English 
and one in Burmese 

MOULT, a term for the shedding of feathers at the periodic 
renewal of the plumage by birds, and so transferred to the 
periodic shedding of the old skin, shell, &c , by other animals 
The word is seen in O Eng m the verb btmuttan^ to exchange, 
from Lat mutare, to c hinge, cf mod Ger mausetiy tnausern, 
the earlier forms in English are mout mute, the insertion of 
the I, as in fault,’’ dates from the 16th centiir) 

MOULTON, LOUISE CHANDLER (1835-1908), Ameru an poet, 
stoiy-wnter and critic , daughter of T ucius I ( handler, was born 
in Pomfret, Connecticut, in 1833 In 1855 married a Boston 
publisher, William U Moulton (d 1898) under whose auspices 
her earliest literary work had appeared in The True Flag Her 
first volume of collected verse and prose This, That and the Other 
(1854), was followed by a story, funo Clifford (1853), and bv 
My Third Book (1859), her literal v output was then interrupted 
until 1873 when she resumed activity with Bed-time Stones, 
the first of a senes of volumes, including Firelight Stories (1883) 
and Stories told at Twilight (1890) Meanwhile she had taken 
an important place in Arncricin literary society, writing regular 
critiques for the New York Tribune from 1870 to 1876 and a 
weekly literary letter for the Sunday issue of the Boston Herald 
from t886 to 1892 In 1876 she published a volume of notable 
Poems (renamed Swall 070 -flighh m the English edition of 1877) 
and visited Europe, where she began close and lasting fnenci- 
ships with leading men and women of letters Thenceforward 
she spent the summers in I ondon and the rest of the vear in 
Boston, where her salon was one of the principal resorts of 
literary tilent In 1889 anothc r volume of verse, In the Garden 
of DreamSy confirmed her reputation as a poet She also wrote 
several volumes of prose fiction including Miss Eyre from Boston 
and Other Stories, and some descriptions of travel, including 
Lazy Tours in Spam (1896) She was well known for the extent 
of her literary influence, the result of a sympathetic personality 
combined with fine critical taste To a younger generation 
she was a source of helpful inspiration She died in Boston on 
the Toth of August 1908 

MOULTRIE, JOHN (1799-1874), Fnghsh poet, was born in 
London on the 30th of December 1799 He was educated at 


Eton, and many of his best verses were contributed to the 
Etonian He entered Irinity College Cambridge, in 1819, and 
m 1822 began to reside at the Middle Temple Three years 
later he was ordamed, and was presented to the living of Rugby 
by Lord Craven At Rugby he became intimate with Thomas 
Arnold, to whom two of his best sonnets are addressed He 
died at Rugby on the 26th of December 1874 He published 
several volumes of verse during his lifetime, and a complete 
edition of his poems was published (2 vols , 1876) with a memoir 
by Derwent Coleridge Ihey milude, amongst much that is 
dull, some popular pieces ^'Godiva,’ “Ihree Mmstrels,” an* 
account of meetings with Wordsworth, Coleridge and Tennyson, 
“ My Brother’s Grave,” and some excellent hymns 

MOULTRIE, WILLIAM (1730-1803) Ameru in soldier, was 
born in Charleston, South Carolina, on the 23rd of November 
1730 His father, a physician and a graduate of the University 
of Edinburgh, migrated to Clurlcston before 1729 ihe son 
was elected to the Commons House of the Assembly m 1754, 
1769 and 1772, and m 1760 he was captain of a provincial 
regiment in the expedition under Governor William H I yttelton 
against the Cherokees Although he was connected by many 
ties to the British, he espoused the American cause on the 
outbreak of the War of Independence, and was a member 
of the first provincial congress (1775) South Carolina, which 
in June made him a colonel of the Second South Carolina 
regiment, and he was a member of the second piovincial con- 
gress (1775-1776) On Fort Jolmson, on James Island m 
Charleston harbour, he raised what is said to have been the 
first Amenc an battle flag —blue, with a white crescent in the 
dexter corner, inscribed with the word “ Liberty ’ , the flag was 
devised by him in September 1775 In March 1776 he took 
command of a palmetto fort which he had built on Sullivan’s 
Island, off Charleston, which he held against the attack of 
Admiral Sir Peter Parker on the 28th c^f June, and which soon 
after the battle was renamed Tort Moultrie by the General 
Assembly He was thanked by C engross, was made a brigadier- 
general m the continent d army m SepUnibci 1776, and was 
placed in command of the department of Georgu and South 
Carolina He dislodged the British from Beaufort, South 
Carolina, m February 1779, and in April made it possible for 
the city of Charleston to put itself into a sUte of defence by 
delaying the advance of General Augustine Prevost He was 
one of those who advised against the surrender of Charleston, 
where he commanded the garrison until the arrival of General 
Benjamin Lincoln His imprisonment after the surrender of 
Charleston (May 1780) lasted until his exchange with others 
for General Burgovne in lebruary 1782 In October 1782 he 
was made a major-general He was governor of South Carolina 
m 1785-1787 and in 1792-1794 He died in Charleston on the 
27th of September 1803 

He wrote Memoirs of thi Revolution so far as it Related to ihe 
states of North and South Catolina (2 vols 1802) ^ 

MOUND, now used in the sense of a pile or heap of earth, 
artificial or natural, especially such a pile raised over a grave 
or burial place, a tumulus, or as a means of defence, and so 
used to translate Lat agger The e irlicst use m English is 
for a hedge or other boundary betwein adjoining lands, this only 
survives dialectic ally The word is obscure m origin, but was 
early influenced by “mount,” le hill, Lat mons, mantis A 
ccmnexion with 0 Eng mund, guardianship, hand, has been 
suggested The “ orb,” i c a globe of gold surmounted by a 
cross, as forming part of the regalia (q v ), is often known as a 
“mound”, this is a translation of Fr monde, Lat inundus, 
world 

MOUND-BUILDERS, m North America, the name given to 
the prehistoric inhabitants who chiefly centred in tht valleys 
of the Mississippi and Ohio, and who seem to have possessed 
a measure of civilization far in excess of that of the North 
American Indians when first met by the whites The remark- 
able mounds, which have given occasion for the name, are 
fortified enclosures and tumuli of the most varied appearance, 
round, conical, or m the shape of animals They are scattered 
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over an immense tract of country from the great lakes to the 
Gulf of Mexico, and from the Rockies to the Atlantic, but are 
specially frequent m the valley of the Mississippi, along its 
left tributaries, in Arkansas, Kansas and the basin of the Ohio 
But the old theory that the mound-builders were a distinct 
race of highly civilized agriculturists, who had lived from 
remote antiquity in the regions of the mounds and were 
eventually exterminated by the nomadic hordes commg from 
the northward, represented to-day by the present Indians, is 
no longer supported by the principal American ethnologists, 
who hold that the Indians are their de cendants 

In Ohio there are thousands of mounds, some in the form of 
circles, others four-sided, and in a few cases eight-sided Some- 
times a square and a circle are united Altar mounds, small 
rounded heaps of earth, are found in Ohio At their centre is 
a basin-shaped mass of hard clay showing effects of fire These 
basins are 3 or 4 ft across, and contain ashes and charcoal 
Upon these altars are found many objects 

Ihe most famous mound in Ohio is the “ Great Serpent,” in 
Adams county It lies upon a narrow ridge between three 
streams which unite It is a gigantic serpent made in earth 
Across the widely opened jaws it measures 75 ft , the body 
just behind the head measures 30 ft across and is 5 ft high, 
and, following the curves, the length is 1348ft Ihe tail is 
m a triple coil In front of the monster is an elliptical enclosure 
with a heap of stones at its centre Beyond this is a form 
somewhat indistinct, thought by some to be a frog 

In Wisconsin the most interesting mounds are the effigy 
mounds — earthen forms of mammals, birds and reptiles — usually 
m groups and of gigantic si/e Among them are buffalo, moose, 
elk, deer, fox, wolf, panther and lynx Some panthers have 
tads 350 ft long, and some eagles measure 1000 ft from tip to 
tip of outspread wings Occasionally the figures are cut or 
sunk in the earth, and near them are hundreds of simple burial 
mounds It seems most probable that the purpose of these 
effigy mounds are totemic, and that they were objects of worship 
as guardians of the villages 

Further south in west Tennessee another class of mound is 
found This contains graves made of slabs of stone set on edge 
The simplest have six stones, two at the sides, two at the 
ends, one at the top and one at the bottom Sometimes there 
IS one of these graves in a mound, sometimes many In one, 
12 m from Nashville, 45 ft across and 12 ft high, were founci 
a hundred skeletons, mostly m stone graves ranged one above 
the other The skeletons in the upper graves had been buried 
stretched at full length The lower graves were short and 
square, and the bones m them had been cleaned and piled in 
little heaps 

The mound-builders were Stone- Age men, and made many 
beautiful objects of stone, shell, bone and beaten metals, but 
they had no knowledge of smelting That they were not one 
race is proved by a study of the skulls from the mounds 

Authorities —E (t SquierandE H Davis Ancient Monuments 
of the Mtsst$^ipt>t Valley (1847), I A Lapham Antiquities of 
Wisconsin (1855), Stephen D Peet Emblematic Mounds^ Cyrus 
Thomas, Burial Mounds of the Northern Sections of the United 
States” in the I ifth Report (Washington 1887), and “Mound 
Explorations” in the Twelfth Report (1894) of the Bureau of 
American Ethnology 

MOUNDSVILLE, a city and the county-seat of Marshall 
county, West Virginia, USA, on the Ohio river, 12 m S of 
Wheeling Pop (1890), 2688, (1900), «;632 It is served by 
the Baltimore & Ohio railroad, by an electric line to Wheeling, 
and by boats to Pittsburg, Cincinnati and intermediate ports 
Near Mounds ville, at the mouth of Grave Creek, is Grave Creek 
Mound, one of the largest relics of the “American mound- 
builders”, It IS in the form of a regular cone, and is about 
320 ft in diameter at the base and 70 ft in height Two 
sepulchral chambers were discovered m it m 1838 In the 
upper chamber, about half-way between the centre of the base 
and the apex, was a single skeleton, adorned with beads, copper 
bracelets and plates of mica, in the lower chamber, directly 
under the upper and partly in the natural earth, were two 


skeletons, one adorned with beads and the other without 
ornament On the sides and top of the lower chamber was a 
framework of timbers, which seems to indicate that the mound 
IS of comparatively recent date The city of Moundsville was 
formed m 1866 by the consolidation of the town of Moundsville 
(laid out on the Ohio river in 1831, and incorporated m 1832), 
and the town of Elizabethtown (laid out, about J m from the 
river, in 1798, and incorporated m 1830) 

MOUNET-SULLY, JEAN (1841- ), Fiench actor, was born 

at Bergerac, on the 28th of February, 1841 He entered the 
Conservatoire at the age of twenty-one, and took the first 
prize for tragedy In 1868 he made his debut at the Od^on 
without attracting much attention His career was interrupted 
by the Franco-Prussian War, and the liking he developed for 
soldiering had almost decided him to give up the stage, when 
he was offered the opportunity of playing the part of Oreste in 
Racine’s Andromaque at the Com^die Pran^aise in 1872 His 
striking presence and voice and the passionate vigour of his 
acting made an immediate impression, and the eventual lesult 
was his election as soaetatre in 1874 He became one of the 
mainstays of the Com^die Fran(;‘aise, and distinguished himself 
in a great variety of tragic and romantic parts Perhaps his 
most famous impersonation was that of Oedipus in IJOedtpe rot, 
a French version by Jules Lacroix of Sophocles’ drama Ihis 
was first performed in the old Roman amphitheatre at Orange m 
1888 Other prominent parts in Mounet-Sully’s repertoire 
were Achille in Racine’s Iphighite en Aulide, Hippolyte in 
Phidre^ Hamlet, the title parts in Victor Hugo’s Hernant and 
Ruv BlaSy Francis I in Zc Roi s' amuse, and Didier in Marion 
Delorme He was created chevalier of the Legion of Honour 
in 1889 He also wrote a play, La Buveuse de larmes, and in 
1906, in collaboration with Pierre Barbier, La Vteillesse de Don 
Juan in verse 

MOUNIER, JEAN JOSEPH (1738-1806), Fremh politician, 
was born at Grenoble (Is^re) on the 12th of November 1758 
He studied law, and in 1783 obtained a judgeship at Grenoble 
He took part in the struggle between the parlements and the 
court in 1788, and promoted the meeting of the estates of 
Dauphine at Vizillc (July 20, 1788), which on the eve of the 
Revolution created an immense stir He was secretary of this 
assembly, and drafted the cahitis of grievances and remon- 
straiKCs presented by it to the king Thus brought into 
prominence. Mourner was unanimously elected deputy of the 
third estate to the states-gcncral of 1789 There, and in the 
Constituent Assembly, he was at first an upholder of the new 
ideas, pronouncing himself in favour of the union of the Third 
Estate with the two privileged orders, proposing the famous 
oath of the Tennis Court, assisting in the preparation of the 
new constitution, and demanding the return of Necker On 
the 28th of September 1789 he was elected president of the 
Constituent Assembly Being unable, however, to approve the 
proceedings which followed. Mourner withdrew to Dauphine, 
gave in his resignation as deputv, and, becoming suspect, took 
refuge in Switzerland in 1790 He returned to France m 1801, 
was named by Bonaparte prefect of the department of Ille- 
et-Vilaine, which he reorganized, and in 1805 was appointed 
councillor of state He clied in Pans on the 28th of January 
1806 His principal writings arc Considerations sur les gouverne- 
merits (1789), Recherches sur les causes qut ont empethe les 
Frarifais de devenir Itbres (1792), and De V Influence attribute 
aux phtlosophes, aux francs-mafons et aux illumines sur la 
revolution de la France (1801) 

See F A Aul ird, Les Orateurs de Vas^emhUe constituante (2nd cd , 
Pans, 1905), Dc Lanzac de Labone, Un Royaliste liberal en 
] J Mounter (Pans 1887), A l^ochas Biographte du Dauphtni 
(Pans 1850), Berriat St Prix, hlof^e histonque de M Mounter 
(1806), F Boianovski, Quelques lettres in^ditesde J J Mourner” 
in the Revue histonque (x8g8) 

MOUNT, WILLIAM SIDNEY (1807-1868), American artist, 
was bom at Setauket, Long Island, New York, on the 26th of 
November 1807 He studied in the schools of the National 
Academy of Design, New York, and in 1832 was made a full 
Academician Among his better-known works are “ Turning 
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the Gnndstone ** and ** Farmer's Nooning," Jonathan Sturgis 
collection, Turn of the Leaf," Lenox Library, New York, 
“ Bargaining for a Horse," New York Historical Society, 
"Raffling for a Goose," M O Robert's collection, "Long 
Story," Corcoran Art Gallery, Washington, and " War News," 
Metropolitan Museum of Art, New York He died at Setauket, 
Long Island, on the 19th of November 1868 His brother, 
Shepard Alonzo Mount (1804-1868), also an artist, best 
known as a portrait painter, became a National Academician 
in 1842 

MOUNTAIN (0 Fr montaigncy popular Lat montanea^ an 
adjectival form from the classical mons^ monits, whence Eng 
" mount," a form usually used along with the name of an 
individual mountain, eg Mt Everest), a natural elevation of 
the earth s surface 1 he term properly connotes height superior 
to that of a hill (O Eng hyllj cognate with Lat collts), but 
the distim tion depends on the prominence of a given elevation 
in relation to its surroundings, and in some degree to the bold 
or gentle character of its outline 

For the cKssiEcation of mountains according to the various 
processes of their formation see Geography § Principles of Geo 
graphv^ and for further details Geoiogy § viii 

MOUNTAIN, THE {La Montague), the name applied during 
the French Revolution to a political group, whose members, 
called Monfagnards, sat on the highest benches m the Assembly 
The term, which was first used during the session of the I egis- 
lative Assembly did not come into general use until 1793 At 
the opening of the Convention the Montagnard group comprised 
men of vci*y diverse shades of opinion, and such (ohesion as 
it subsequently acquired was due rather to the opposition of 
its leaders to the Girondist leaders than to any fundamental 
hostility between the two groups The chief point of distinction 
was that the Girondists were mainly theorists and thinkers, 
whereas the Mountain was ( omposed almost entirely of uncom- 
promising men of action During their struggle with the 
Girondists, the Montagnards gained the upper hand m the 
Jacobin Club, and for a time Jacobin and Montagnard were 
synonymous terms The Mountain was successively under the 
sway of such men as Marat, Danton, and Robespierre, and the 
group finally disappeared after Robespierre’s death and the 
successes of the French arms 

Sec also the artidcb Jacohins, Girondists, and French Revo- 
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MOUNTAIN ASH, an urban district of Glamorganshire, South 
Wales, in the Aberdare vallev on the Cynon, a west bank 
tributary of the Taff, with stations on the laff Vale and Great 
Western railways, 18 m N E of Cardiff Pop (1901), 31,093 
A branch of the Glamorganshire canal passes through the 
place At the beginning of the T9th century Mountain Ash 
was a small village known only by its Welsh name of Aberpenar, 
but from 1830, with the development of its collieries, the popu- 
lation rapidly increased The district has an area of 10,504 
acres and ( omprises besides Mountain Ash proper, a string of 
villages, the chief being Cwmpenar, Penrhiwceiber, Aberevnon 
or Aberdare Junction (at the confluence of the Cynon with the 
Taff) and Ynysybw^, 3 m to the west on the Clydach The 
public buildings include St Margaret's (1862) and St Winifred's 
(1883), the parish churches of Mountain Ash and Penrhiwceiber 
respectively, old and new town halls (1864 and 1904), cottage 
hospital (1896), and a library, institute and public hall erected m 
1899, at a cost of j^Sooo, by the workmen of Nixon's Navigation 
collieries There is a park of 7 acres given in 1897, by Lord 
Aberdare, whose residence, Duffryn, is in the district There are 
also a workmen’s institute and a public hall at Penrhiwceiber 
The older part of the urban district is included in the parliamen- 
tary borough of Merthyr Tydfil, and also shares with Merthyr 
ami Aberdare the services of a stipendiary magistrate 

MOUNTAINEERING, the art of moving about safely in moun- 
tain regions, avoiding the dangers incidental to them, and attain- 
ing high points difficult of access It consists of two mam 
divisions, rock-craft and snow-craft Rock-craft consists m | 
the intelligent selection of a line of route and in gymnastic I 
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skill to follow the line chosen In snow-craft Uie choice o£ 
route IS the result of a full understanding of the behaviour of 
snow under a multitude of \ ary mg conditions , it depends largely 
upon experience, and much less upon gymnastic skill The 
dangers which the craft of chmbing has been developed to avoid 
are of two mam kinds the danger of things falling on the travel- 
ler and the danger of his falling himself The things that may 
fall are rocks, ice and snow, the traveller may fall from rocks, 
ice or snow, or into ciev asses in ice or snow there are also 
dangers from weather Thus in all there are eight chief 
dangers falling rocks, falbngiic snow -avalanches, fulls from 
difficult rocks, falls from ice slopes, lulls down snow slopes, 
falls into crevasses, dangers from weather lo select anci 
follow a route avoiding these dangers is to exercise the climber’s 
craft 

Failing Rocks — Every rock mountain is falling to pieces, the 
process being specially rapid above the snow line Rock-faces 
are constantly swept by falling stones, which it is generally 
possible to dodge Falling roc ks tend to form furrow s in a moun- 
tain fac e, and these furrows {couloirs) h ive to be ascended with 
caution, their sides being often safe when the middle is stone- 
swept Stones fall more frequently on some days than on 
others, according to the recent weather local cxpenciKC is 
a valuable help on such a question Ihc direction of the dip 
of rock strata often determines whether a particular fare 
IS safe or dangerous , the c haracter of the roi k must also be 
considered Where stones fall frequentl> d6bris will be found 
below, whilst on snow slopes falling stones cut furrows 
visible from a gnat distance Jn planning an ascent of a new 
peak such traces must be looked for When falling stones get 
mixed in considerable quantity with slushy snow or water a 
mud avalanche is formed (common in the Himalaya) it is 
necessary to avoid camping in their possible line of fall 

L ailing Ice — I he places where icc may fall can always be 
determined beforehand It fails in the broken parts of glaciers 
(seracs) and from overhanging cornices formed on the crests 
of narrow ridges J^rge icicles aje often formed on steep rock- 
faces, and these fall frequently m line weather following cold 
and stormy days I hey have to be ivoided like falling stones 
Seracs are slow in formation, and slow in arriving (by glacier 
motion) at a condition of unstable equilibiium. 1 hey generally 
fall m or just after the hottest pirt of the day, and their debris 
seldom goes far A skilful and experienced ice man will usually 
devise a safe route through a most intricate ice-fall, but such 
places should be avoided in the afternoon of a hot day 
Hanging glac lers (i e glaciers pen hed on steep slopes) often 
discharge themselves over steep roc k-faces, the snout breaking 
off at intervals They can always be detected by their d6bris 
below Their track should be avoided 

Snow Avalanches — These mainly occur on steep slopes 
when the snow is in bad condition, early in the year, or after 
a recent fresh fall Days when snow is in bad con^^tion arc 
easily recognized, on such days it may be inadvisable to traverse 
snow-slopes whi( h at another time may be as safe as a high-road 
Beds of snow collected on rock ledges in bad weather fail of! 
when a thaw comes, and are dangerous to rock-climbers Snow 
that has recently fallen upon ue slopes is always liable to slip 
off bodily Such falling masses generally make the lower part 
of their descent by couloirs Snow avalanc hes never fall in unex- 
pected places, but have their easily recognizable routes, which 
can be avoided in times of danger by experienced mountaineers 

Falls from Rocks — The skill of a rock climber is shown by 
his choice of handhold and foothold, and his adhesion to those 
he has chosen Much depends on a correct estimate of the 
firmness of the rock where weight is to be thrown upon it 
Many loose rocks are quite firm enough to bear a man’s weight, 
but experience is needed to know which can be trusted, and 
skill is required in transferring the weight to them without 
jerking On all difficult rocks the rope is the greatest safeguard 
for all except the first man in the asc ent, the lost in the descent 
In such places a party of three or four men roped together, 
with a distance of 15 to 20 ft between one and another, will be 

xviii 30 a 
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able to hold up one of their number (except the top man) if one 
only moves at a time and the others are firmly placed and keep 
the rope tight between them, so that a falling individual may be 
arrested before his velocity has been accelerated In very 
difficult places help may be obtained by throwing a loose rope 
round a projection above and pulling on it, this method is 
specially valuable m a difhcult descent The rope usually 
employed is a strong Manila cord called Alpine Club rope, but 
some prefer a thinner rope used double On rotten rocks the 
rope must be handled with special care, lest it should start 
loose stones on to the heads of those below Similar care must 
be given to handholds and footholds, for the same reason 
When a horizontal traverse has to be made across very difficult 
rocks, a dangerous situation may arise unless at both ends of the 
traverse there be firm positions Even then the end men gam 
little from the rope Mutual assistance on hard rocks takes all 
manner of forms two, or even three, men climbing on one 
another’s shoulders, or using for foothold an u e-axe propped up 
by others The great principle is that of co operation, all the 
members of the party climbing with reference to the others, 
and not as independent units, each when moving must know ' 
what the man in front and the man behind are doing After 
bad weather steep rocks are often found covered with a veneer 
of i( e (verglas), whi( h may even render them inaccessible 
Chmbing-irons (crampons, hteigetsen) are useful on such 
occasions I 

Ice Slopes — Chmbing-irons are also most useful on ice or hard I 
snow, as by them step-cutting can sometimes be avoided, and 
the footing at all times rendered more secure True ice slopes 
are rare in Europe, though common in tropical mountains, 
where newly fallen snow quickly thaws on the surface ancJ 
becomes sodden below, so that the next night’s frost turns the 
whole into a mass of solid ice An ue slope can only be sur- 
mounted by step-cutting For this an ice-axe is needed, the 
common form being a small pick-axe on the end of a pole as long 
as from the elbow of a man to the ground Hus pole is used 
also as a walking-stick, and is iurmshed with a spike at the foot 
Snow Slopes arc very common, and usually easy to ascend 
At the foot of a snow or ice slope is generally a big crevasse, 
called a hergsehrundy where the final slope of the mountain rises 
from a snow-field or glacier Such bergsehrunds are generallv 
too wide to be strided, and must be crossed by a snow bridge, 
which needs careful testing and a painstaking use of the rope \ 
steep snow slope in bad condition may be dangerous, as the 
whole body of snow may start as an avalanche Such slopes 
are less dangerous if ascended directly than obliquely, for an 
oblique or horizontal track cuts them across and facilitates 
movement of the mass New snow lying on ice is specially 
dangerous Experience is needful for deciding on the advis- 
ability of advancing over snow in doubtful condition Snow on 
rocks IS usually rotten unless it be thick , snow on snow is likely 
to be sound A day or two of fine weather will usually bring 
new snow into sound condition Snow cannot he at a very 
steep angle, though it often deceives the eye as to its slope 
Snow slopes seldom exceed 40° Ice slopes may be much 
steeper Snow slopes in early morning are usually hard and 
safe, but the same in the afternoon are quite soft and possibly 
dangerous , hence the advantage of an early start 
Crevasses —These are the slits or deep chasms formed m the 
substance of a glacier as it passes over an uneven bed They 
may be open or hidden In the lower part of a glacier the 
cre^vasses are open Above the snow-line they are frequently 
hidden by arched-over accumulations of winter snow The 
detection of hidden crevasses requires care and experience 
After a fresh fall of snow they can only be detected by sounding 
with the piole of the ice-axe, or by looking to right and left 
where the open extension of a partially hidden crevasse may be 
obvioua^g The safeguard against accident is the rope, and no 
op)^^fJl^ld ever cross a snow-covered glacier unless roped to one, 
to two, companions 

— The mam group of dangers caused by bad weather 
cenftre round the change it effects in the condition of snow and 


rock, making ascents suddenly perilous which before were easy, 
and so altering the aspect of things as to make it hard to find 
the way or retrace a route In storm the man who is wont to 
rely on a compass has great advantage over a merely empirical 
follower of his eyes In large snow-fields it is, of course, easier 
to go wrong than on rocks, but a trained intelligence is the best 
companion and the surest guide 
History —The first recorded mountain ascent after Old 
lestament times is Trajan’s ascent of Etna to see the sun rise 
1 he Roche Melon (1 1,600 ft ) w as climbed in 1358 Peter III of 
Aragon climbed Canigou in the Pyrenees in the last quarter 
of the 13th century in 1339 Petrarch climbed Mt Ventou 
near Vauclusc In 1492 the ascent of Mt Aiguille was made 
by order of Charles VIII of France The Humanists of the i6th 
century adopted a new attitude towards mountains, but 
the disturbed state of Europe nipped in the bud the nascent 
mountaineering of the Zurich school Leonardo da Vimi 
climbed to a snow-field in the neighbourhood of the Val bcsia 
and made scientific observations Konrad Gesner and Josias 
Simler of Zurich visited and described mountains, and made 
icgular ascents The use of axe and rope were locally invented 
at this time No mountain expeditions of note are recorded 
in the 17th century In 1744 the fitlis was climbed — the first 
tiue snow -mountain Pococke and Windham’s historic visit 
to Chamonix was made in 1741, and set the fashion of visiting 
the glaciers The first attempt to ascend Mont Blanc was 
made in 1775 by a party of natives In 1786 Dr Michel Paccard 
and Jac ques Balmat gained the summit for the first time De 
Saiissurc followed next year 1 he Jungfrau was climbed in 1811, 
the Finsteraarhorn in 1812, and the Zermatt Brei thorn in 1813 
1 henceforward tourists showed a tendency to climb, and the 
body of Alpine guides began to come into existence in con- 
sequence Systematic mcmntamcenng, as a sport, is usually 
dated from Sir Alfred Wills’s ascent of the Wetterhorn in 1854 
The first ascent of Monte Rosa was made m 1855 The Alpine 
Club was founded m London m 1857, and soon imitated m 
most European countries Edward Whymper’s ascent of the 
Matterhorn in 1865 marks the close of the mam period of 
Alpine conquest, during which the craft of climbing was in- 
vented and perfected, the body of professional guides formed 
and their traditions fixed Passing to other langes, the ex- 
ploration of the Pyrenees was concurrent with that uf the Alps 
The Caucasus followed, mainly owing to the initiative of D W 
Freshfield, it was first visited by exploring climbers in 1868, 
and most of its great peaks were climbed by 1888 Tiained 
climbers turned their attention to the mountains of North 
America m 1888, when the Rev W S Green made an expedition 
to the Selkirks From that time exploration has gone on 
apace, and many Fnglish and American climbing parties have 
surveyed most of the highest groups of snow-peaks , Pike’s Peak 
(14,147 ft ) having been climbed by Mr E James and party in 
1820, and ^ft Saint Elias (18,024 ft ) by the duke of the Abruzzi 
and party in 1897 Ihc exploration of the highest Andes was 
begun in 1879-1880, when Whymper (limbed Chimborazo and 
explored the mountains of Ecuador The Cordillera between 
Chile and Argentina was attacked by Dr Gussfcldt in 188^, 
who ascended Maipo (17,752 ft) and attempted Aconcagua 
(23,393 ft) That peak was first climbed by the Iitzgerald 
expedition m 1897 The Andes of Bolivia were explored by 
Sir Martin Conway in 1898 Chilean and Argentine expeditions 
revealed the structure of the southern Cordillera in the years 
1885-1898 Sir Martin Conway visited the mountains of Iierra 
del Fuego in 1898 The Alps of New Zealand were first attacked 
m 1882 by the Rev W S Green, and shortly afterwards a 
New Zealand Alpine Club was founded, and by their activities 
the exploration of the range was pushed forward In 1895 
Mr E A Fitzgerald made an important journey m this range 
Of the high African peaks, Kilimanjaro was c limbed in 1889 by 
Dr Hans Meyer, Mt Kenya in 1889 by J E S Mackinder, and a 
peak of Ruwenzon by H J Moore in 1900 The Asiatic moun- 
tains have as vet been little climbed, though those that he within 
the British Empire have been surveyed In 1892 Sir Martin 
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Conway explored the Karakoram Himalayas, and climbed a 
peak of 23,000 ft In 1895 A F Mummery made a fatal 
attempt to ascend Nanga Parbat, whilst in 1899 D W hresh- 
field took an expedition to the snowy regions of Sikkim In 1899, 
1903, 1906 and 1908 Mrs Fannie Bullock Workman made 
ascents m the Himalayas, including one of the Nun Kun peaks 
(23,300ft ) A body of Gurkha sepoys were trained as expert 
mountaineers by Major the Hon C G Bruce, and a good deal of 
exploration has been a( complishcd by them The only mountains 
of the northern polar region that have been explored are those of 
Spitzbcrgen by Sir Marlin Conway’s expeditions in 1896 and 
1897, and the peaks in the north of Norway and the Lofotens 
by various Alpine Club and Norwegian parties (W M C ) 
Bibliography — J D Forbes I ravels through the Alps (1843 
newed 1900) J Ball and E S Kennedy Peaks Passes and Glaciers 
(1859-1862), E Whymper Scrambles Among the Alps (1871), 
C Mountaineering in the Sierra Nevada (1886 new cd 

1903), bir W M Conway Climbing in the Karakoram Himalayas 


(1894), Sir W M Conway, The Alps from End to End (last ed 
1900), Sir W M Conwiy The Alps (1904), Francis Gribblc The 
Story of Alpine Climbing (1904), Sir W M Conway The Bolivian 
Andes (1901) , A F Mummery My Climbs in the Alps and C aucasus 
(1895) E A Fitzgerald Climbs in the New Zealand Alps (1896), 

F de Filippi The Ascent of Mount Saint jhlias (1900) , W D Wilcox, 

C aniping in the Canadian Rockies (1900) , H C M Stutfield and 
J N Collie, Climbs and Exploration in the Canadian Rockies (190 , 

Mountaineu mg in the lUdminton Library (190^) 

MOUNT BARKER, a town of Hindmarsh county, South 
Australia, at the foot of the mountain of the same name, 34I 
m by rail E of Adelaide It has an extremely fine climate ' 
and IS much frequented as a health resort in summer It is 1 
the centre of a populous and fertile district produc mg quantities | 
of fruit, wheat and dairy produce, important cattle sales are 1 
held weekly, and there are several engineering works, flour mills 
ind tanneries m the town, which also is the scat of a wattle-bark 
industry Pop about 2000, b it the inhabitants of the Mount 
Barker district number o\ er 34 000 


MOUNT CARMEL, a borough of Northumberl{>nd loiinty, 
Pennsylvania, USA, at the head of Shamokin ( reek, about 
50 m N N E of Harrisburg Pop (1890), 8254, (1900), 
13,179, of whom 3772 were foreign-bom, (iqo6 estimate) 
16,137 It is served liy the Lehigh Valley, the Philadelphia & 
Reading, and the Shamokin Division of the Northern ( entral 
(Pennsylvania system) railways Anthracite coal abounds here, 
and the mining and shipping of it, together with the manufac- 
ture of mining machine ry and mim rs’ supplu s arc the borough’s 
pnncipal industries This locality was settled late in the 18th 
century About 1848 Mount Carmel was laid out as a town, 
and m 1862 was chartered as a borough 

MOUNT CLEMENS, a city and the countv seat of Macomb 
county, Mu higan, U S A , on C linton River,about 3 m (about 2 m 
in direi t line) from its entrance into I ake Saint Clair, and 20 m 
N by E of Detroit Pop (1890), 4748, (1900), 6576, of whom 
T194 were foreign-bom, (1904, stite census) 7108 It is served 
by the Grand Trunk railway and b) two clcdnc lines to Detroit 
The mineral waters of Mount Clemens are beneficial to patients 
suffering from rheumatism, blood diseases and nenmus disorders 
The city’s principal manufactures are beet sugar, barrels and 
other cooperage products, wagons, carnages, sleighs and 
agricultural implements Mount Clemens was settlecl in 1802, 
was incorporated as a village in 1837, and was chartered as a 
city in 1879 

MOUNT DESERT, an island in Hancock (ounty, Maine, 
USA It is about 16 m long and to m wide in its wiclest part, 
with an approximate area of 100 s(i m and a population (1900) 
of 7989 The Maine Central railroad runs a ferry from its 
nearest station on the mainland (Mount Desert Ferry), and the 
island IS also accessible during the warmer months by steamship 
lines from New York, Boston, Portland, and several other ports 
On the north across Mount Desert Narrows, a bridge connects the 
island with the mainland Eagle Lake, at the north-cast base 
of Green Mountain, is a beautiful sheet of water about 2J m 
long, and J m wide, and Great Pond, 4 m long, lies near Somesville 
between Beech Hill and Western Mountain There are numerous 


outlying rocky islets The surface of Mount Desert is generally 
so rocky that the greater part of it has never been inhabited or 
cultivated, but wherever there is a thin soil the hills are wooded 
with spruce, alder, birch, maple and mountain ash The hilly 
scenery, the tool summer climate, and the facilities for boatmg 
and fishing attract many thousands of visitors each summer, 
and the maintenance of the permanent population is derived 
very largely from the summer residents The Penobscot and 
Passamaejuoddy Indians come here in the season to sell their 
basket-work, toy canoes, moccasins, bows and arrow s, 1 he 
villages most frcc|uentcd by summer visitors are Bar Harbor 
(gv) on the north-tast coast. Northeast Harbor, Southwest 
Harbor and Seal Harbor on the south coast, and Somesville, at 
the head of Somes Sound Along the western shore are several 
quaint old hamlets 

Mount Desert Island uas discovered and named by Samuel de 
Champlain on the 5th of September 1604 Prcnch Jesuits 
established a settlement, St Sauveur, at the entrance to Somes 
Sound m 1609, but this was destroyed four years later by Samuel 
Argali In 1688 the island was granted by Ixmis XIV to Sieur de 
la Mothe (_ achllac, but no permanent settlement was established 
until 1762, when the general court of Massachusetts granted 
one-half of the island to Governor Francis Bernard and under 
his encouragement a settlement was begun at Southwest Harbor 
During the War of Independence all the American estates of 
Bernard were confiscated, but in 1785 his former interest in 
Mount Desert was conveyed to his son, John, and two years 
later heirs of ( adillac, among them his granddaughter, Mmc de 
Gregoire, who had come to Maine m 1786, received from the 
general court a grmt for the remaining portion ITitil the 
summer visitors came, the settlers gained only a scanty liveli- 
hood, chiefly by fishing, lumbering, boat building and farming 
Practically all of them liv^d along the shore, thev had boats, 
but few horses, and the roads were onl> rough trails 1 here is 
no record of any mail service until 1820, «ind is late as 1870 
the only means of reaching the island was b> stage from Bangor 
or by steamboat twice a week from Portland 

See George F Street Mount Desert a History 1905) 

MOUNTEBANK (lUl mofjtambanco, monttnibanco, from mon- 
fare, to (limb up on, mount, and bamo, bench, < f salitmhanco, 
an acrobat or dancer, one who dances or leaps on a bench), a 
wandering juggler, story-teller scllci of quack medicines, , 
who performs his entertainment on a platform or raised bench, 
hence any i harliitun or ejuac k 

MOUNTED INFANTRY, infantry soldiers who ndc instead of 
marching on foot from one plac e to another As combatants thev 
ire infantry pure and simple, being neither armed nor trained 
to fight on horse bark, and their special ( haractenstio is the powder 
to move from one point to another with great rapidity They 
are therefore useful {a) in wars, sueh as colonial wars, in whieh 
e av ilry pnjpei finds no se eipe for its activity, and {b) in performing 
duties for which mounted troops, but not necessarily troops 
that can fight mounted, are required In these two rciles 
mounted infantry is obviously a substitute for cavalry As 
civalry is both a most expensive arm and one which cannot 
be improvised, there is an ever-recurring tendency in all nrmies to 
(onsidcr it as being more ornamental than useful, and in eon- 
sequence to substitute mounted infantry under one name or 
another (the original dragoons for example were mounted 
infantry) for “shock action “ cavalry In recent times, owing 
to the development of the long ranging magazine nfle, this 
tendency has been intensified to such a degree that Russia, for 
example, converted the whole of her cavalry into dragoons — 
the term be ng used m its old sense- and trained it to act dis- 
mounted in large bodies It is however significant of the failure 
of this wholes lit conversion that after the Russo-Japanese War 
the regiments that were formerly hussars and lancers were 
reorganized as such and ceased to be styled and trained as 
dragoons 

It IS diflKult, but at the same time important, to differentiate 
between dragoons or “ mounted rifles,” as they are often called 
to-day, and mounted infantry in a narrower sense of the word 
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Mounted nfles are half cavalry, mounted mfantry merely 
<;pecially mobile mfantry The American cavalry m the Civil 
War, the Boers in the South African War^ the Russians in the 
Manchurian campaign, were mounted rifles, and the question 
of their advantages and disadvantages, as compared with what is 
generally called “ regular cavalry, is purely a cavalry one 
Ihe main question as regards mounted infantry is whither its 
existence as a special arm is justified by the kmd and degree 
of assistance which it is peculiarly cjualified to give to the 
other arms in war If this be anwered m the affirmative for a 
particular armv, then that army, having raised mounted 
mfantry, may require of it such additional services as it would 
be more or less uneconomical to assign to regular cavalry 
Mounted mfantry m this case may and in fact docs assume the 
role of mounted rifles, for example, in the British regular 
army the duties of div isional mounted troops are performed by 
mounted infantry, while in the territorial army the same duties 
are performed by yeomanry mounted nfles 

In the British mounted infantry, which is the only force in 
any army specially trained as such,^ the course of mstruetion 
lasts four montlis and is based on the assumption that officers 
and men under instruction are aln ady fully trained as mfantry 
{MI Training, 1909) All words of (ommand, bugle sounds, 
formations, &c , arc similar to those used in the mfantry, and 
as a rule spurs are forbidden The mounted infantry horse is 
a handy cob (142 to 15) Ihc organization adopted is by 
battalions and companies, each c/impany having 6 offi{crs and 
15'? men, and the battalion consisting of three su(h compinics 
and a machine gun section Mounted mfantry battalions and 
companies do not exist in peace, but are formed on mobilization 
from the qualified men available who can be spared from the 
mfantry Smee many moic men are trained than would be 
required for the 24 or 26 companies forming pirt of the expedi- 
tionary force, the arm is capable of considerable expansion, 
while the men first selected for the service are m ever) wav 
picked men As already mentioned its duties are {a) with respect 
to the cavalry, first to assist and secondly to supplement or 
replace it- by the jikIk lous use of the rifle , and {b) with respei t 
to the infantry to relieve the unmounted man as far as possible 
of reconnoitring and orderly duties, and above all of the 
nc(X5Ssity of hurried and exhausting movements to seize points 
of support 

Cyz/fi/i — The application of the bicycle to military purposes 
was first suggested in Great Britain, and military cycling became 
tlie special and almost exclusive property of the volunteer 
force, in which, when cycling became universally popular 
and the machines cheap, practically all battalions had sections 
and most of them companies of cyclists In those days however 
the want of a common organization separated the yeomanry^ 
from the volunteers, and the latter, possessing no mounted 
troops of Its owm, employed its numerous cyclists in recon- 
noitring, protective and orderly work indifferently Pro- 
visional battalions were frequently formed, and in spitg of their 
heterogeneous composition and inadequate staff they proved 
capable of manceuvnng as units Movements in brigade 
were practised at Aldershot in 1901, the brigade composed of 
3 battalions of about 650 nfles each, drawn from some forty 
volimteer infantry units under training at the time, being 
trained in combined movements by parallel roads and night 
marching, as well as in field operations When the fusion of 
the yeomanry and volunteers in the territorial force (1907 1908) 
released eyebsts from the duties of mounted troops which had 
hitherto been imposed on them, the cyclist companies in the 
infantry battabons were disbancled, and their place taken by 
10 cyclist battalions speaally trained for protective work in 
laiige tactical bodies The regular army, which is generally 
employed in almost roadless countries, only maintains a few 
c^ch^ for QJ^rly work 

regular armies that of I* ranee was certainly 

** mounted scouts of the Russian and French 
ar^es^4^^ihply auxiliaries and have no existence apart from 


the pioneer m the matter of cycling Infantry support for 
cavalry is a fundamental principle of the French doctrine of 
tactics, and this infantry support in so well-roaded a country 
as France naturally takes the form of strong cyclist groups. 
The French military cychstsare equipped with a folding bicycle, 
which allows of cross-country movement being undertaken 
without leaving the bicycles unguarded In Germany very few 
mihtary cyt lists are maintained — one small section m each 
mfantry or cavalry regiment The field servue regulations 
permit the grouping of these sections for united adion as a 
company, but only under special circumstances In Italy, 
however, whole battalions of the fast-moving light troops, 
BersagUert, have been witlun recent years provided with the 
cycle 

Cyclists are mounted infantry in the strictest possible sense 
of the phrase 1 hey possess over all horsemen the incalculable 
advantages of being able to make longer marches, for they can 
rover 80 or 90 m a day for sevcial days,'^ of exemption from 
forage anxieties, of freedom from the necessity in action of 
leaving one third or one-quarter of the men to hold the horses, 
and of actual speed, an ordinary cyclist being able to move 
faster along a good road than a staff officer mounted on a 
thoroughbred On the other hand cyclist troops can never be 
as free to move across country as horsemen, a cyclist column, 
owing to Its speed and great length in proportion to its numbers, 
IS peculiarly liable to surprise, and the condition of the roads 
or a strong head wind materially reduces its rate of marching 

MOUNTFORT, WILLIAM {c 1664-1692), Rnglish actor and 
dramatic writer, was the son of a Staffordshire gentleman 
His first stage appearance was with the Dorset Garden company 
about 1678, and by 1682 he was taking important parts, usually 
tliose of the fine gentleman Mountfort wrote a number of plays, 
wholly or in part, and many prologues and epilogues He 
married, in 1686, Susanna Percival (see Vererucgen, Mrs), 
the actress Owing to je\lous\^ of Mrs Bracegirdle’s supposed 
interest in J^lountfort, Captain Richard Hill, an adventurer, who 
had annoyed her with persistent attentions, accompanied by 
Charles, fifth Baron Mohun, murdered Mountfort m Howard 
Street, Strand, on the 9th of December 1692 Hill made his 
escape Lord Mohun was tried by his peers and acquitted by 
a vote of 69 to 14 

MOUNT GAMBIFR, a town of Grey county, South Australia, 
305 m by rail S E of Adelaide It stands on the northern base 
of the mountain of the same name, an cxtmcL volcano It 
IS a handsome town with many fine buildings of white limestone 
and grey and red dolomite, which abound m the neighbourhood, 
the church of St Paul being the hnest edifice of its kind outside 
Adelaide The agricultural society has a good sliowground 
where two shows are held annually Two splendid lakes lie 
near the town— Blue L.ike, 160 acres m extent, and Valley Lake, 
97 acres, from the first of which the water supply of the town 
IS derived IVlount Gambler is the centre of one of the richest 
gram-growing districts m Australia Pop (1901), 3162, and 
including the suburbs, about 8000 

MOUNT HOLYOKE COLLEGE, the pioneer institution in 
America for the higher education of women, situated in the 
village of South Hadley, Massachusetts, near Mount Holyoke 
It was founded by Mary Lyon (q v ), and was chartered as Mount 
Holyoke Female Seminary ifi 1836 (opened in 1837), but the 
name was changed to Mount Holyoke College m i8gz Besides 
the recitation halls and laboratories there are the Dwight 
Memorial art building (1901), a library building (1905), the 
John Payson Williston observatory, botanical gardens (1901), 
a gymnasium, a hospital, and seven residence halls For under- 
graduates the college offers two years of work in prescribed 
courses in Latm, Greek, French, German, English, histoiy. 
Biblical literature, profane literature, physics, and chemistry, 
and two years of work iif elective courses, for graduates it offers 
one year of advanced work, including courses m education 
designed for those preparing to leach To make college expenses 

* The loss of men by accidents to the machmes, punctures, &c , 
has been shown m manoeuvres to be nearly negligible 
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lighter and to “ promote a spirit of democracy and of considera- 
tion for others ’’ every student helps cither in housework or 
m the academic departments In 1908-1909 the college had 
1 10 instructors and 748 students 

MOUNTJOY (or Montjoy), BARONS AND VISCOUNTS 
Sir Walter Blount (d 1474) of Blvaston, Derbyshire, grandson 
of Sir Walter Blount, who was an adherent of John of Gaunt, 
succeeded his father, Sir Ihomas Blount, as treasurer of Calais 
in 1460, becoming governor a year later as a reward for service 
rendered to King Edward iV at the battle of Towlon Edward 
conferred on him nth estates forfeited by the carl of Devon, 
and in 1465 Blount was made lord high treasurer and created 
Baron Mountjoy This (reation is notewortliy as one of the 
earliest examples of a baronial title not being of a territorial 
character, nor the title of a dignity already existing Blount’s 
great grandfather had married Isolda, daughter and heiress 
of Sir Thomas de Mountjoy, and the title was probably chosen 
to commemorate this alliance 

William BioiiNi, 4th Baron Mountjoy {c 1478-1534), wis 
famous as a scholar and patron of learning He wis a 
pupil of Erasmus, who called him inter nohiles doclisstnius His 
friends included Colct, More and Grocyn He held a command 
in the force sent to suppress Perkin Warbeck’s rebellion m 
1497 In 1513 he was appointed governor of Toumai, and his 
letters to Wolscy and Henry VI II describing his vigtirous 
government of the town are preserved m the liritish Museum 
He was present with Henry VIII at the Field of the Cloth of 
Gold in 1520, and at the meeting with Charles V m 1522 He 
had been master of the mint since 1509, and chamberlain to 
Catherine of Aragon since 1512 It fell to him in this office to 
announce to the queen Henry’s intention to divorce her, he also 
signed the letter to the pope conveying the king’s threat to 
repudiate the papal supremacy unless the divori e were granted 
Mountjoy, who was one of the wealthiest English nobles of 
his time, died in 1534 IIis son Charles, 5th Baron Mountjoy 
(1516-1544), was ilso a patron of learning 

C TiARi Fs I3i OUNT, carl of Devonshire and 8th Baron Mountjoy 
(1563-1606), lord-heutenant of Ireland, grandson of the pre 
ceding, was the most notable of the later holders of the title 1 he 
favour which his youthful good looks procured for him from 
Queen Elizabeth t xcited the jealousy of the earl of Essex, and 
Jed to a duel between the two courtiers, who, however, soon 
became close friends Between 1586 and 1598 he was much 
on the ( ontinent, serving in the Netherlands and in ikiltany 
He joined Essex and Sir Walter Raleigh m their expedition to 
the Azores m 1597, his brother, Sir Christopher Blount (1565- 
160 r), who was afterwards executed for complicity in Essex’s 
treason, being also of the party In 1600 Mountjoy went to 
Ireland as lord deputy m succession to Essex, where he sue ceeded 
m suppressing the rebellion of Hugh O’Neill, carl of Tyrone, 
whom Essex had failed to subdue In July r6oi Mountjoy made 
himself master of Lough Foyle, and in the following December 
he defeated O’Neill s Spanish auxiliaries at kin sale, and drove 
them out of the country In 1602 the earl of Tyrone made his 
submission to Mountjoy m Dublin (see O’Nftll), and on tlic 
accession of James I Mountjoy was continued in his office with 
the more distinguished title of lo rd- lit u tenant Returnuig to 
England, he was one of Sir Walter Raleigh’s judges in 1603, 
and in the same year he was made master of the ordnanc e and 
created earl of Devonshire, extensive estates bemg also granted 
to him He died in London on the 3rd of April 1606 Aliout 
1590 Mountjoy took as his mistress Penelope, wife of Ixird Rich 
and sister of the carl of Essex After the death of her brother 
m 1601, Lady Rich was divorced from her husband m the 
ecclesiastical courts Mountjoy, by whom she had already 
had several children, was married to the lady m 1605 by his 
chaplam, William Laud, afterwards archbishop of Canterbury 
As he left no legitimate children the earl’s titles became extinct 
at his death 

His eldest natural son by Lady Rich, Mountjoy Blount 
{c 1597-1666), mhented a large property by his father’s will, 
and was a favourite with James I Ihe family title was revived 


m his favour in 1618, when he was created Baron Mountjoy, 
of Mountjoy l^ort, Co Tyrone, m tlie peerage of Ireland, and 
Baron Mountjoy of fhurveston, Derbyshire, in the peerage of 
England In 1628 he was further created carl of Newport in 
the Isle of Wight In the same year he wis appointed to com- 
mand, with the rank of rear-admiral, the expedition for the relief 
of Rochelle, in 1634 was made master of the ordnance He 
took the popular side at the begmning of the trouble between 
(harks I and the parliimcnt, and was an eager opponent of 
Strafford When the Civil War broke out, however, Newport 
served m the royalist aimy, and took part ui the second batrfe 
of Newbury in 1644 In ] inii try 1646 he was taken prisoner 
and confined in London on parole H( died at Oxford on the 
i2th of February 1666, leaving two suiviving sons, who in turn 
succeeded to the earldom of Newport irid barony of Mountjoy 
Both title s became extinct on the death of Henry, the younger 
of these sons m 1681 

In T683 Sir William Stfwart (1653-1692), who owned 
large property in the counties of Donegal and Tyrone, and 
whose grandfather was created a baronet m 1623, was raised 
to the peerage of Ireland as Baron Stewart of Ramelton, Co 
Donegal, and Viscount Mountjoy Having served abroad, 
Mountjoy returned to Ireland in 1687, whexe he became brigadier- 
general At the revolution he remained loyal to James II , 
but being a Protestant ht was distrusted bv Tyrconnel, the 
viceroy, and was remov cd with \his troops from Ixindonelerry 
to Dublin When the gates of I ondonderry were closed against 
James s representative, l>rronnel sent Mountjoy and Robert 
Lundy with a force to the north After negotiations which 
resulted in Lundy being admitted as governor to the uty, 
Mountjoy was sent with bir Sltphcn Rice to Pans to report on 
the state of affairs to James II On their arrival, Rice acting 
on secret instructions, denounced Mountjoy as a traitor, and the 
latter was thrown into the Bastilk, where he remamed till 1692 
He then went over to William 111 , and was killed at Stcinkirk 
on the 3rd of August 1692 

William, 3rd Viscount Mountjoy (1709-1769), was m 1745 
created earl of Blesington, his mother having been sister and 
sole heiress of Charles, 2nd and last Viscount Blesington On 
his death without issue in 1769 all his titles became extinct 
Anne Stewart, daughter an cl heiress of Alexander Stewart, 
second son of the above-mentioned William, ist Viscount 
Mountjoy, married Luke Gardiner, vice-treasurer of Ireland, 
and her grandson, Luke Gardiner (1745-179^), who inherited 
a large portion of the Mountjoy family estates, was created 
BaronMountjoy of Mountjoy,* Co Tyrone (1789), and Viscount 
Mountjoy (1795), both m the peerage of Ireland, but on the 
death without male issue in 1829 of his son Charles John, who 
in 1816 was created earl of Blesington, ail these titles again 
became extinct 

Ihomas Windsor, or Hickman-Windsor {c 1670-1738), 
second son of Thomas, Lord Windsor de Stan well, i^t earl of 
Plymouth, was m 1699 created Viscount Windsor of Black- 
castle, in the peerage of Ireland In 1712 he was created a peer 
of Great Britain with the title of Baron Mountjoy of the Isle 
of Wight, being descended in the female line from Sir Andrew 
Windsor {c 1475-1543), ist Baron Windsor de Stan well, who 
married Elizabeth Blount, sister and co-heir of Edward, and 
Baron Mountjoy of the first creation, who died an infant m 
1475 On the death of Ihomas s son Herbert in 1758 the title 
of Mountjoy again became extinct, but it was revived m favoui 
of John Stuart, earl of Bute, who married Charlotte Jane 
Hiekman-Wmdsor, Herbert’s daughter and sole heiress, and who 
m 1796 was created Viscount Mountjoy of the Isle of Wight, 
earl of Windsor, and marquess of the county of Bute, all of 
which titles arc held by his descendant, the present marquess 
of Bute 

See Sir Alexander Cioke, fhe Oensalogtcal History of the Crake 
family, vngmally named Le Blount (2 vols Oxford 1823) Lor the 
Irish lord deputy see also W B Devereux, I tves and Letters of the 
Dover eux Carls of Essex (2 vols , London, 185*^) , Fynes Mory^on, 
Itinerary (London 10x7) Also, G E C , The Complete Peetage 
(London, 1889) 
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HOUNTMELLICK, a market town of Queen^s County, Ireland, 
pleasantly situated on the Owenass (an affluent of the Barrow) 
which nearly encircles It Pop (iqoi), 2407 It is the termmus 
of a branch of the Great Southern & Western railway, 7} m 
N of Maryborough and 58^ W S W of Dublin A branch of 
the Grand Canal also reaches the town, providmg water 
communication with Dublm, and with Watertord by the nver 
Barrow There are mdustries of malting, tanning, woollen and 
salt manufactures, and iron-foundmg A settlement of Quakers 
has contributed largely to the prosperity of the town A pro- 
vmcial school of the Leinster Society of hriends was founded 
here in 1796 

MOUNT MORGAN, a municipality of Raglan county, 
Queensland, Australia, 28 m by rail S S W of Rock- 
hampton Pop (1901), 6280 Railway communication was 
opened in j8q8 The town has been considered to stand on 
the richest gold site in Australia, the gold being very fine and 
pure 

MOUNT SORREL, a market town m the T oughborough (Mid) 
parliamentary division of Leicestershire, on the river Soar, 7 m 
N of Leicester Pop (1901), 2417 I he Sileby station on the 
Midland main line lies ij m E Ihe position is beautiful, 
a steep hill, once crowned by a castle, rising above the well- 
wooded valley At Barrow-upon-Soar, 2J m N (pop 2409, 
Barrow and Quom railway station), hmc is w^orked extensively 
The village of Quorndon or ^uorn, m N W , is the head- 
(juarters of the well-known Quorn hunt Quorndon is an urban 
district (pop 2173) 

MOUNTSTEPHEN, GEORGE STEPHEN, Baron (1829- ), 

( anachan financier, was born on the 3th of June 1829 at Duff- 
town, Banffshire, bcotland, the son of William Stephen and 
Llspeth Smith He was educated at the parish school, after 
which he was for a time a herd bo> In 1830 he went to Canad i 
and soon became a prominent business man m Montre il In 1878 
he joined with his c ousin, Donald Smith (afterwards I ord 
Strathconi), in the purchase of the St Paul & Pacific rallA^av 
1 his led to his interest m the development of western C anada, 
and from t88i onwards he was associated with his cousin m the 
construction of the Canadian Pacific railway, for his services 
in connexion with whuh he was in 1886 made a baronet, m 
1891 raisf^d to the peerage, and in 1903 made GC VO In 
1888 he left Canada, and there liter h\cd in England and 
Scotland He gave lavishly to charity and cdu( ation and with 
Lord Strathcona built and endo\^ed the Ro\ al Victoria hospital 
at Montreal 

MOUNT-TEMPLE, WILLIAM FRANCIS COWPER-TEMPLE, 

Baron (1811-1888), English politician, second son of the 5th 
Earl Cowper, was born at Brocket Hall, Hertfordshire, on the 
1 3th of December 18 1 1 He was cdu( ated at Eton, and ( ntered 
the Royal Horse Guards, attaining the rank of brevet-major 
m 1852 His mother, Emily Mary, was sister to the prime 
minister Lord Melbourne, whose secretary William Cowper 
became in 1835, m this year he entered parliament as member for 
Hertford, which he continued to represent until 1863 As 
commissioner of works (1860-1866) he earned the bills for the 
Thames Embankment (1862), and for the new law courts 
(1863), but he IS best known for the amendment known as 
the “ Cowper-lemple clause,^’ which he introduced into the 
second reading of the Education Bill of 1870, that no catechism 
nor denominational teaching of any kind should be included 
in the religious instruction given in rate-aided schools His 
mother, who married Lord Palmerston as her second husband, 
died in 1869, and under his stepfather’s will William Cowper 
succeeded to some of the Palmerston estates in Ireland and 
Hampshire, and assumed the additional name of Temple He 
was M P for South Hampshire from t868 until 1880 when he 
W4S raised to the peerage as Baron Mount-Temple of Mount- 
Temple, Sligo He died at Broadlands, near Romsey, on the 
i6th of October 1888 He was twice married, but left no 
childreOj tlip Palmerston estates descending to the Hon Evelyn 
Ashley (i836--i907), who was under-secretary of state for the 
colonies from ^88 2 to 1885 


-MOUNT VERNON 

MOUNT VERNON, a city and the county-seat of Jefferson 
county, Illinois, USA, about 75 m E by S of St Louis Pop 
(1890), 3233, (iQoo), 5216 (ni foreign-born), (1910), 8007 
It IS served bv the Chicago & Eastern Illinois, the Louisville 
St Nashville, the \\ abash, Chester & Western, and the South- 
ern railways It is the headquarters of the fourth appellate 
court distnct of the state Mount Vernon was settled in 1819, 
incorporated as a village m 1837 and chartered as a city in 
1872 Many of its buildings were destroyed by a cyclone on the 
19th of February 1888 

MOUNT VERNON, a city and the county -seat of Posey county, 
Indiana, U S A , on the Ohio River, in the extreme south-west 
corner of the state Pop (1890), 4705, (1900), 5132, of whom 
892 were negroes and 262 were foreign-born It is served by the 
Evansville & Terre Haute, the Louisville & Nashville, and the 
Evansville & Mount Vernon (electric) railways The city is a 
trading centre for the surrounding farming region It has a 
valuable river trade, and various manufat lures The first settle- 
ment here was made in 1803, and m 1819 a town was laid out and 
named Mount Vernon It became the county -seat m 1825, and 
was imorporated as a town in 1846 and chartered as a city 
in 1865 

MOUNT VERNON, a town of Linn county, Iowa, USA, 
i6 m E of Cedar Rapids Pop (1900), 1629, (1905 state 
census), 1664 Mount Vernon is served by the C hicago & North 
Western railway It is the seat of Cornell College (Methodist 
Episcopal, coeducational), which was opened as the Iowa 
Conference Seminary in 1853, and was chartered in 1857 under 
Its present name, adopted in honour of William W Cornell 
(1823-1870), an iron manufacturer of New York city and a 
benefactor of the institution Cornell College includes a col- 
legiate department, an academy, a conservatory of music, a 
school of art, a school of oratory and a summer school, in 1907- 
1908 It had 10 instructors and 755 students Mount Vernon 
was settled in 1842, was laid out in 1847, was incorporated 
as a town in 1869 

MOUNT VERNON, a city of Westchester countv, m south- 
eastern New York, U S A , on the Bronx River and Eastchester 
Creek, 13 m from the Crrand Central station, New York City 
Pop (1890), 10,830, (1900), 20,346, of whom 5265 were foreign- 
born (many being Italians) and 316 negroes, (1910, census), 
30,919 It is served by the New York Central & Hudson River 
ancl the New York, New Haven & Hartford railways, and by 
electric lines to New York city, Yonkers, New Rochelle, &c The 
city has various manufactures, but in the mam is a residential 
suburb of New York , the finest residences are in the eastern, cen- 
tral and north-eastern sections, the last being known as Chester 
Hill, the foreign-born element is largely concentrated in the 
western part Mount Vernon is in the township of Eastchester, 
which was settled from Connecticut in 1664, possibly m the hope 
of pushing Connecticut’s boundary nearer the Hudson It was 
called “ Ten karms ” or East Chester A parish of the same 
name was established m 1693, but was disallowed in England 
About 1682 the “Ten Farmers ” established a free school 
In 1764 the foundations were laid of the present St Paul’s 
(Protestant Episcopal), which was used through a part of the 
American War of Independence as a British military hospital 
St Paul’s churchyard dates back to the close of the 17th century 
Along the White Plains road (now Lincoln Avenue) Washington 
retreated, pursued by General Henry Clinton, before the battle 
of White Plains in 1 776 The city of Mount Vernon was founded 
in 1851 by several realty companies The postal authorities 
objected to the name Monticello, originally used, and Mount 
Vernon was adopted instead Mount Vernon was incorporated 
as a village in 1853 and was first chartered as a city in 
1892 West Mount Vernon was founded by the Teutonic 
Homestead Association ‘•and was annexed to Mount Vernon 
in 1869 

See William S Coffey '* East Chester " pp 720-764 of vol 11 of 
J T Scharf s History of WestchesUr County, N Y (2 vols , Phila- 
delphia i38o) 
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MOUNT VERNON, a city and the county -seat of Knox county, 
Ohio, USA, on the Kokosing River, about 45 m N E of 
Columbus Pop (1890), 6027, (1900), 6633 (3S9 being foreign 
born and 239 negroes) , (1910), <>087 Mount Vernon is served 
bv the Baltimore & Ohio and the C leveland, Akron & Columbus 
railways. The city is the seat of the state hospital for tuber- 
culosis, has a fine court-house, a public library, and various 
manufacturing establishments Natural gas is found in the 
vicinity Mount Vernon was laid out in 1805, it became the 
county-seat in 1807, was incorporated as a town in 1845, 
became a cit> in 1853 

MOUNT VERNON, the former home of George ^Vashlngton, 
m Fairfax county, Virginia, USA, on the Potomac River, 
15 m below Washington, D C , reached by steamer from Wash- 
ington and by electric railway from Alexandria, Virginia Ihc 
mansion-house, which is the centre of interest, stands on a 
bluff overlooking the river The house is built of wcxid, but the 
siding is of wide thick boards so panelled as to give the appear- 
ance of cut and dressed stonework The rooms contain much 
of the furniture which was in them when they were occupied 
by General Washington and his family , and the furniture that had 
been lost has been in part replaced b> other furniture of histoni 
interest and of the style in use in Washington's day In the 
main hall hangs a glass casket containing the key to the Bastille 
which Washington received from Lafayette in 1790 Prom 
ea( h end of the house a curved colonnade and a pavement lead 
westerly to a row of out-buildings which partially enclose a 
bowling green and spacious lawn with shaded drives and walks, 
and beautiful gardens (with trees planted by Washington, 
hranklin, Jefferson, Lafayette and others) A short distance 
south-west of the mansion-house and between it and the wharf 
IS a plain brick tomb, which was built by Washington’s 
direction on a site chosen by himself, and contains the remains 
of Washington and Mrs Washington (removed to this tomb 
from the old family vault m 1831), and of about thirty relatives 
— members of the Washington, Blackburn, Corbin, Bushiod, 
Lewis and Custis families 

The estate, originally called Little Hunting Creek Planta- 
tion,” was devised in 1676 by John Washington (the first of 
the family in America) to his son, I awrcnce, who m turn devised 
It to his daughter, Mildred, by whom (and her husl)and Roger 
Gregory) it was deeded in 1726 to her brother Augustine (George 
Washington's father) On Augustine s death (1743) it pasbed 
to 1 awrcnce (George's half-brother), who built in 174^ the villa 
which forms the middle portion of the present mansion-house 
and named the estate Mount Vernon, in honour of his former 
commander. Admiral Edward Vernon (1684-1757) lawrenec 
left it (1752) to his widow Anne Fairfax (who in the same year 
married George Lee) with the proviso that it should pass at her 
death to George Washington, who meanwhile rented the estate, 
gaming full possession at her death in 1761 In 1784-1785 he 
enlarged the villa into the mansion-house with its present 
dimensions by building an addition at each end, erected se\eral 
of the out-buildmgs, and adorned the grounds, all according 
to his own plans anci specifications At General Washington’s 
death (1799) Mount Vernon passed to his widow, at her death 
(1802) it passed to his nephew, Bushrod Washington, and at 
Bushrod Washington’s death (1829) to his nephew John Augus- 
tine Washington, who devisccJ it in 1832 to his widow, by whom 
It was devised m 1835 to their son John A Washington This 
last was authorized by his father’s will to sell the estate to the 
United States government, and in 1847 offered the property for 
$100,000, but the offer was refused In i860 tlie mansion-house 
and 200 acres of the onginal estate, fast falling into decav, were 
bought for $200,000 (much of which had been raised through 
the efforts of Edward Everett) by the Mount Vernon Ladies’ 
Association of the Union This association under its charter 
(1856) bound itself to restore the estate as far as possible to the 
condition in which it was in the lifetime of Washington and to 
keep It sacred to his memory, and Virginia agreed to exempt it 
from taxation as long as these terms were fulfilled 

See B J Lossing Th$ Home of Washington or, Mount Vernon 
ana t/s Associations (Hartford 1870) 


MOURNING (from the verb “ to mourn,” to be sorrowful, 
O Eng tnurnan, cf 0 H G mcmen, Goth maurnan, to be 
anxious, 0 N morna, to pine away , by some referred to root 
seen in Gr fiipifiva, sorrow, by others to root trier-, to die), the 
expression of grief or sorrow particularly for the dead , more 
specifically the outward or conventional signs of such grief 
The public exhibition of this grief for the dead has taken 
various forms among different races and in different ages, from 
shaving of the head, or allowing the beard and hair to grow, 
from disfiguring the face and uttering loud waihng cries, to the 
wearing of clothes of a particular colour, now among Western 
races usually black, and to the purely conventional custom of 
using hlac k-edged note-paper, c ards, &c (See further P unfrai 
Rites ) 

MOUSE, in its original sense probably the name of the semi- 
domesticatcd house-mouse (Mus mustulus), the type of the 
genus Mus and of the family Murtdae Zoologically, there is no 
distinction between mice and rats, these names being employed 
respectively for most or all of the smaller \nd larger ” mouse- 
like ’ and rat-like ” representatives of the Mundae, whether 
tlK\ belong to the genus Mus or not It is true indeed that in 
zoological nomenclature some of these are distinguished as 
“voles” (see Voie), but this is not in accord with popular 
usage, where such creatures come under the designation either 
of water-rats or field-mice The distinctive characters of the 
typical mice (and rats), te those included in the genus Mus, 
are dealt with in the article Rodentta With the exception of 
Madagascar, the genus Mmc ranges over practically the w hole 
of the Old World, having indigenous representatives even in 
Austral isia, while the house-mouse, with man’s involuntar) 
aid, has sue ceeded in est iblishing itself throughout the civilized 
world The following is a brief notice of the species of true 
mice (that is to say, those generally included in the genus Mus) 
inhabiting the British Isles Ihese are three in number M 
musculus, the house-mouse, originally a native of Central Asia, 
has spread to all the inhabited parts of the globe M sylvaitcus, 
the wood or long-tailed field-mouse, is a species common in many 
parts of England, often taking to barns and out-houses for 
shelter during the winter It is of about the same size and pro- 
portions as M tnusculus, but of a bright reddish-grey colour, 
with a pure white belly M mtnutus, the harvest-mouse, is the 
smallest of the European mice, seldom exceeding 2 J or 3 in in 
length, and of a yellowish-red colour, with comparatively short 
eirs and tail It lives entirely away from houses, commonly 
taking up Its abode in wheat or hay fields, where it builds a 
rounci grass nest about the size of a cricket-ball, m which it 
brings up its young Its range extends from England to Japan 
In regard to the first it is noteworthy that house-mice isolated 
on a small sandbank near Dublin have developed a special 
colouring of their own, also that distinct local varieties, 
M tnusculus tnuralis and M m faeroensts, inhabit respectively 
St Kilda and the Faeroes In Central Asia there exisits a wild 
mouse {M hactrianus), and likewise a second species {M wagnen), 
with the habits of a liouse-mouse, both of which are closely 
allied to M tnusculus, while there is a third kind (M gentths), 
also nearly related, in the deserts of North Africa According 
to Major G E H Barrett-Hamilton it is probable that M 
hactrianus and M tnusculus are respectively desert and house 
modifications descended from some Central Asian ancestor 
more or less nearly allied to M wagnen As regards the other 
two British species, it must suffice to say that there are several 
local rac es of each , Mus sylvaitcus being represented by several in 
the British Isles, although there is but one British representative 
of M mtnutus It may be added that by some naturalists both 
M sylvaitcus and M mtnutus are separated from Mus as 
Mtcromys 

See G E H Barrett-Hamilton, Note on the Harvest-Mice of 
the Ralaearctic Region," Annals and Magazine of Nat History 
(April 1899), ‘ On the Species of the genus Mus inhabiting St 
Kuda " Pfoc Zool Soc (London, 1899), "On Geographical and 
Individual Variation in Mus sylvattcus and its Allies " op cit 
{1900) , W E Clarke " On Forms of Mus musculus, with Descnption 
of a New Subspecies from the Faeroe Islands," Proc Hoy Phys Soc 
(Edinburgh, 1904), vol xv (R L 
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MOUSE-BIRD (Du Mutsvoti^cl), the name by which m 
Cape Colony and Natal the members of the genus Coitus of 
M J Brisson are known — probably from their Singular habit 
of creeping along the boughs of trees with the whole tarsus 
applied to the branch By the earlier systematists, Coitus 
was placed among the Frtngilltdae , but the investigations of 
J Murie and A H G irrod on its internal structure showed that 
it was not a true Passerine, and it is now placed in a separate 
family, Coludae, amongst Coraciiform birds, near the trogons 
and swifts {qv). The Coliidae aie small birds, with a rather 
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Mouse Bird 

finch-like bill, a more or less crested head, a very long tail, and 
generally of a dun or slate-coloured plumage that sometimes 
bnghtens into blue or is pleasingly divcrsihed with white or 
chestnut They feed almost wholly on fruits, but occasionally 
take insects, m quest of which they pass in bands of fifteen or 
twenty from tree to tree Seven species are believed to exist, 
all belonging to the Fthiopian region (of which the hamily is 
one of the most rharactenstu ), and ranging from Abyssinia 
southwards Three species inhabit Cape Colony (A n ) 
MOUSSORGSKY, MODESTE PETROVICH (1835-1881), 
Russian composer, was born at Karevo, government of Pskov, 
m March 1835, and entered the army at an early age He came 
of a musical family, and was himself a talented amateur, and 
an acquamtance with Balakirev and Uargomijsky led him to 
more senous study of composition, so that in 1857 he left the 
army and devoted himself to music, though this step entailed 
his eirnmg his living as a government clerk and a prolonged 
period o'* poverty His greatest opera, Bans Godounov, based 
on Pushkin’s drama, was produced in St Petersburg in 1874, 
and on it his reputation stands as one of the finest creative 
composers in the ranks of the modem Russian school He also 
wrote a number of songs and orchestnl works, of a realistic 
national type In later life he suffered much from ill health, 
and died in St Petersburg on the i6th (28th) of March 1881 
MOUSTACHE, or Mustachio, the hair worn unshaven on 
the upper lip (^ee Bfard) The spelling “ moustache,” now 
the most common in English usage, is the Trench form of Ital 
tnustachto, an adaptation of a Doric dialectical /u.i/orraf, upper lip, 
also hair on the lip, this is generally taken to bo a variant 
of fidcrra^, jaWs, month, connected with fidcraa^at, to chew, 
cf mastic,” chewing-gum, and “ masticate,” to chew 
MOUST^IAN, the name given by the French anthropologist 
G the second epoch of the Quaternary Age, and 

to tpgf lB lst in his system of cave-chronology It is so named 
from Moustier), on the right bank of the V^z^re, an 

affluent of^^ Dordogne, above Les Eyzies and Tayac, w^ch 
has yielded typical palaeolithic implements The epoch was 
charactenied by cold wet climate, by the supposed existence 


of Man of the Olom type, that is, nearly as dolichocephalous is 
the Neanderthal type, but with superciliary ridges flat, and 
frontal bones high, and by the occurrence of the musk-ox, the 
horse, the cave-bear, Rhinoceros tichorhtnus and the mammoth 
The typical implements arc flint points or spear-heads, left 
smooth and flat on one side, as struck from the cave, pointed 
; and edged from the other side, a scraper treated in the same 
way, but with edge rather upon the side than at the end, as m 
the succeeding Solutrian and Madelenian epochs Relics of 
the Moustenan age have been also found in Belgium, southern 
i Germany, Bohemia and southern England, some of the finds ” 

I inciudmg human remams 

MOUTH AND SALIVARY GLANDS. The mouth (AS. 
mu^)f m anatomy, is an oval cavity at the beginning of the 
alimentary canal in which the food is masticated I he opening 
IS situated between the lips, and at rest its width reacnes to 
the first premolar tooth on each side 

The lips (A S hppa) are fleshy folds, surrounding the opening 
of the mouth, and are formed, from without mward, by skin, 
superficial fascia, orbicuhns oris muscle, submucous tissue, 
containmg numerous labuil glands about the size of a small pea, 
and mucous membrane In the deeper part of eai h lip lies the 
coronary artery, while in the mid- line is a reflection of the 
mucous membrane on to the gum forming the fraenum labii 

The ( hceks (A S ceace) form the sides of the mouth and are 
continuous with the lips, with which their structure is almost 
identical save that the buc( mator muscle replaces the orbicularis 
ons and the buccal glands the labial In the subcutaneous 
fascia IS a distinct mass of fat, specially large in the infant, 
which is known as the sucking pad On the buccal surface of 
the check, opposite the second upper molar tooth, is the papilla 
which maiks the opening of the parotid duct, while, just behind, 
are four or five molar glands, larger than the buccal, the ducts 
of which open opposite the last molar tooth The mucous 
membrane of the c hec k, like tliat of the rest of the mouth, is of 
the stratified squamous variety (sec Epitheliai Tissues) and 
IS reflected on to the gums 

Ihe gums (A S gdnta) consist of mucous membrane connected 
by thick fibrous tissue to the periosteum of the jaws Round 
the base of the crown of each tooth the membrane rises up into 
a little collar 

The vestibule of the mouth is the spac e between the lips and 
cheeks superficially and the gums and teeth deeply It commu- 
nicates with the true cavity of the mouth by the c lefts between 
the teeth and by the space behind the last molar teeth 

The roof of the mouth is concave transversely and antero- 
postenorly, and is formed by the hard and soft palate The hard 
palate consists of mucous membrane continuous with that of 
the gums and bound to the periosteum of the palatine processes 
of the maxillae and palate bones by firm fibrous tissue In the 
mid-luie 1$ a slight ridge, the palatine raphe, which ends m 
front in a little eminence called the palatine papilla, marking 
the position of the anterior palatine canal From the anterior 
part of the raphe five or six transverse ridges or rugae of the 
mucous membrane run outward (For a description of the soft 
palate see Pharynx ) 

The floor of the mouth can only be seen when the tongue is 
raised, then the reflection of the mucous membrane from the 
gums to it IS exposed In the mid-lme is a prominent fold 
called the fraenum linguae, and on each side of this a sublingual 
papilla, on to the summit of which the duct of the submaxillary 
gland opens Running outward and backward from this is a 
ndge called the plica sublingualis, which marks the upper edge 
of the subl ngual gland, and on to which most of the ducts of 
that gland open (For a description of the Tongue and the 
Tefth see special articles on those structures ) 

The salivary gland^are the parotid, submaxillary and sub- 
Ungual, though the small scattered glands such as the labial, 
buccal, molar, Imgual, &c , probably have a similar function 

The parotid ^Und (Gr itapd, beside, ots, ear) is the largest of these 
glands, and is situated between the ear and the ramus 6f the man- 
dible In a transverse section through the head about the level of 
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the mouth the gland looks more or less triangular, its outer wall or 
base being bounded by the parotid fascia its anterior by the jaw, 
and its posterior bv the mastoid process and sterno mastoid muscle 
Where the aiittrior and posterior walls meet to form the apex is 
the styloid process Above the gland reaches to the zygoma and 
below to the level of the angle of the jaw where a strong process 
of the deep cervical fascia edled the styto-mandibular Itgamefif 
separates it from the submaxillaiy gland, indeed the parotid is 
often described as lying in a bag formed by deep a rvical fascia The 
outline of the gland is obscured b> several procc^se one of which the 
facial lobe runs forward superficial to the massetcr muscle accom- 
panying the duct A separate part of this is calltd the soLta paro- 
hdts, anothtr, known as the pterygoid lobe passes forward deep to 
the ramus of the jaw to the space between the two pterygoid muscles 
A third wraps round the front of the styloid process and may be 
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hiG I — The Salivary Glands and their Ducts 
The greater poitiou of the body of the mandible has been removed 
to expose the sublingual and the deeper parts of the submaxiUary 
glands hour duets of the sublingual gland are shown opening 
» on the floor of the mouth over the gland, a fifth is shown opening 
into the anterior end of Wharton s duet ihe eouise of Wharton's 
duct IS shown by a dotted line 


termed the pre styloid lobe, while a fourth the post sfvloid insinii 
ates itself behind that process The uppt r part of the pre styloid 
lobe sometimes reaches the back part of the glenoid cavity, and 
IS then called the glenoid lobe All these processes, however, are 
very variable and depend a good deal on tne position of the head 
and neck The facial ntrvc the temporo maxillary vein and the 
termination of the external carotid artery among other structures 
are embedded in the gland The parotid duct (Stensen s duct) 
crosses the upper part of the m isseter and then pierces the buccinator 
on Its way to the mouth, it is about z in long Its position is 
described in the article on Anatomy {Superficial and Artistic) 
and its opening in the eirlier part of this article 

The suhmaxillarv gland lies deep to the posterior half of the body 
of the lower jaw, it is about the si/e of a walnut and has an ex 
ternal, internal and inferior surface The external surface rests 
against the submaxillarv fossa in the jaw, the internal is in contact 
writh the mylohyoid and hyoglossus muscles while the infenor is 
subcutaneous 1 he whole gland is enclosed in a sac of deep cervical 
fascia while a process from which the duct arises passes deep to 
the mylohyoid The facial artery is embedded m the upper part 
of the gland The submaxtUary duct (Wharton's duct) runs forward 
to the siihhnguil papilla already mentioned 

Tlic sublingual gland is placed further forward than the bub- 
maxillary, it is like an almond m shape, though larger, its outer 


flattened surface rests against the sublingual fossa in the lower 
jiw while the iniiei one is in eoiitael with the genio hvuglossus 
muscle the submixilUry duet and the hnguil nerve Its upper 
edge forms the sublingual fold {phea suhhngurhs) in the mucous 
membrane of the mouth and along this its duets which are small 
and numerous open these are sometimes called the ducts of Hivtm, 
but the term subhnguil duels ' is simpler and more expressive 
Oeeisiondly an anterior sublingual duct {duct of Bartholin) opens 
with or into the submixillary duct 

I irbryology 

The fore gut (sec Alimentary Canai) at first ends blindly 
ventral to the region of the hind brain while in fiont of it is the 
overhanging fore^bram When the lieari develojxs ventral to the 
fore-gut, it also projects forwaid toward the fore-brain, so that a 
tnnsvcise cltf( without any litcial boundaries and lined by ecto 
derm is left between these two struc lures This is the stotnato- 
daeum or pnmitive mouth the ectoderm of which rests against 
the entoderm of the fore-gut to form the bucco pharyngeal membrane 
and so separates the two chaiubcis ihe position of this membrane 
does not coiicspond to the fauces or hinder limits of the \dult 
mouth but IS much more oblique so that the front part of the 
roof of the pharynx is formed by stomatodaeum while the greater 
part of the floor ot the pennant nt mouth is fore gut During the 
third week the membiane disappcais and it is probable that tp 
its early atiophy is due the fiet thit no traces of it cm be seen in 
the adult Growing down fiom the region of the fore brain is th6 
fronto-nasal process which forms the nose and the middle piece of 
the upper hp while the lateial parts of the mouth are closed m by 
two piocesses on each side of which the lower or mandibular 
pioc<ss rapnlly meets its fellow in the mid line to form the lower 
j iw and lip thus separating the heart from the mouth cavity 
Ihe upper or maxillary process grows inward more slowly, but at 
last joins with the fronto nasal process and m the adult the lines 
of union are seen on each side as ridges of skin which run down 
from the nostiil to the margin of the lip, and enclose th it slightly 
depressed vertical gutter to which the term philtrum is given 
Insides forming the philtrum the fronto-nasal piocess is responsible 
for that part of the roof of the mouth which corresponds to the 
premixillarv bones an aiea marked out by hues drawn on each 
side from between the litcial meisor iiid c mine teeth to the pala 
tine pipilla At first the cavities of the mouth and nose are one 
but they are later divided by the palatal processes which grow in 
like shelves from the maxillary processes and meet in the mid line 
The submaxiUary and sublingual salivary glands develop as solid 
outgrowths of the ljuccal epithelium winch are canah/ed later^ 
while the parotid aecoiding to Haiumir {irchiv f nnkr Anat 
LXI , 1902) appears first as a groove The parotid is ectodermal 
m origin all tne others entodermal 

lor fill ther details and liteiatuie see (3«ain's vol i (I-ondon, 
^90^) > J i** McMuirich Development of the Human Body {\ emdon 
1907), O Ilandbuch der Entwickclungslehre f h II (Jena) 

Comparative Anatomy 

In the acrania (aiuphioxus) the mouth is devclopetl on the left 
side and gradudly shifts to the mid line, later an extia chimbcr 
the oral hood is formed in front of it the extern il opening of 
which IS provided with bristle like cirrhi so that in the adult 
the mouth is lueiely an apeiture in the velum or membrane which 
separates the oral hood from the pharynx 

In the eyclostumata (lampreys md hags) the mouth is a suctorial 
organ and resembles i funnel the narrow eild of which opens into 
the pharynx It is always open and is provided with horny teeth 
and a tongue At this low stage of the vertebrate scale no jaws 
have yet appeared but in the larval lampiey (ammococtes) an 
oral hood resembling that of amphioxus is picsent In the fishes 
jaws are present and the moutn can be closed at will In the 
elasmobr mehs (sharks and rays) the opening is crescentic and 
situ lied well on the ventral surface of the head, but in other fishes 
It IS at the anterior end of the body Lntil the dipnoi (mud fishl 
are reached there is no coinmunie ition between the mouth and 
the nose, but in these fishes the intern d or posterior nares open 
into the front part of the roof of the mouth thus adapting them to 
air breathing In the Amphibia the mouth has usually an enormous 
gape and the position of the postciior nares use in Ides tliat of the 
ehjmoi It will be noticed that at this stage of phylogeny the con 
dition rtsembles that of the ontogeny of men before tne palatil 
processes appear I he premaxillary part of ihe fronto nasal 
process separates the nasal cavity from the mouth in front, but 
behind that the cavity la the rudiment of the mouth and nose which 
no palate has yet appeared to separate In ReptiUs the hard 
palate appears and henceforward the digestive and respiratory 
tracts only form one passage m the pharynx In mammals definite 
Ups provided with muscles first appear though the Monotremes 
have such specialized mouths that lips art not found in that order 
Many monkeys have the vestibule enlarged to form the cheek 
pouches (r G P ) 

Surgery of the Mouth 

In surgical operations upon the interior of the mouth which 
are likely to be accompanied with much bleeding, it is much the 
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custom now to have the patient lying upon his back, with the 
head hangmg over the end of the table, so that the blood may 
sink into the dome of the pharynx and escape by the nostrils, 
instead of running the risk of finding its way into the wmdpipe 
and lungs (See Cleft Palate ) 

Mumps — Inflammation of the parotid gland is apt to oc cur 
as an epidemic, children bemg chiefly attacked I he disease, 
which is highly infectious, is called mumps, and is associatecl 
with much swelJmg below and m front of the ear, or ( ars There 
is stiffness of the jaw and there is a difficulty in swallowing 
ihere IS slight Io(^l tenderness, and the temperature may, per- 
haps, nm up a degree or two For the sake of others, the child 
should be kept away from school for three or four weeks 

Salivary Calculus — Sometimes a deposit of phosphate and 
carbonate of lime slowly takes place from the saliva, and gives 
rise to the formation of a small concretion in the duct of one of 
the salivary glands When the concretion blo<ks the duct, 
so that the saliva is unable to find its way mto the mouth, a 
fluid swelling forms behind the blockage, giving rise to incon- 
venience and unsightliness The swelling is at its greatest 
during a meal, when the secretion of the saliva is necessarily 
rapid, subsequently it disappears, recurrmg, however, at the 
next meal-time In many cases the patient is conscious of the ' 
fact of there being a hard, movable “ kernel,” the size, perhaps, 
of a barleyiorn, a cherry-stone or even of a small almond, in 
the course of the duct In the removal of the calculus cverv 
endeavour should be made to effect its escape into the mouth, 
as, if the skin were incised for its extraction, the wound might 
refuse to heal, a salivary fistula resulting (T O *) 

MOUTHPIECE (Fr embouchure f Ger Mundstuchf Ital 
hocchino), in music, that part of a wind instrument into whuh 
the performer directs his breath in order to induce the regular 
series of vibrations to which musical sounds are due The 
mouthpiece is either taken mto the mouth or held to the lips, 
by an extension ol the meaning of the word, mouthpiece is also 
applied to the corresponding part of an organ -pipe through 
which the compressed wind is blown, and containing the sharp 
edge known as “ lip,” or the reul necessary for the production 
of sound 1 he quality of a musical tone is due primarily to the 
form or method of vibration by means of which sound-wavis 
of a distinctive character are generated, each consisting of a 
pulse or half-wave of compression and of a pulse of rarefaction , 
the variety in the quality of tone, or “timbre,” obtiinablc m 
\ arious w ind instruments is in a great measure due to the form 
and construction of the mouthpiece, taken m combination wuth 
the form of the column of air within the tube and consequently 
of the bore of the latter 1 he principal functions of the mouth- 
piece are (i) to facilitate the production of the natural harmonic 
scale of the instrument, (2) to assist in correcting errors in 
pitch as the ear directs, (3) to enable the performer to obtain 
the dynamic variations whereby he translates his emotional 
interpretation of the music into sound Mouthpieces, therefore, 
serve as a means of classifying wind instruments They fall 
into the following divisions — 

1 The syrinx or pan-pipe mouthpiece consists merely of the 
open end of the tube across (not into) which the player directs 
his breath in a current which impinges obliquely against the 
sharp edge of the pipe, producing the senes of shocks or pulses 
required in the air stream from his lips, this m turn, when 
in a state of vibration, serves to generate the sound-waves 
within the pipe This principle was embodied in the nay, or 
long oblique flute of the ancient Egyptians, which was probably 
the first mouthpiece discovered and put into practical use by 
prehistoric man A modification of this principle has been 
applied to the transverse flute {q v ), in which the air stream or 
exciting current is directed across a lateral hole in the head 
joint of the instrument 

2 The whistle mouthpiece is based on that of the flute \»ith 
this modification, that the air current, instead of being com- 
pressed by the lips of the performer and then directed through 
ambient air to break against the sharp edge of the lateral hole, 
IS compressed mechanically in passing through a narrow channel 


so constructed withm the mouthpiece that the stream of air 
impinges with force against the sharp edge of a lip cut into the 
pipe below the channel The principle of the whistle mouth- 
piece has been applied with slight modifications to a variety 
of instruments such as the recorder (qv) family in England 
(Fr flute a bee, flute douce, flflte anglatse, Ger Schnabelflote, 
Ploclflote , Ital fiauto dolce, in which the channel assumes the 
form of a beak, the flageolet {q v ), the penny whistle, &c All 
these whistle or Apple pipes have at all times enjoyed great 
popularity owing to the ease with which they can be played ^ 

The flute or flue-work of an organ is the result of the adapta- 
tion of the same principle to both open and stopped pipes (fig i) 
Compressed air is fed in at an even pressure 
through the foot AB, and passing through 
the slit or channel EC, impinges with force 
against the lip D, producing the requisite 
series of pulsations in the pipe FF By this 
elimination of the human element in the 
organ all possibility of communicating the 
emotion of the performer becomes impossible 
With a rigid mouthpiece any increase in wind 
pressure would affect the pitch, causing the 
note to become unsteady or to jump to the 
harmonics, the result could in no case be a 
crescendo 

3 Reed Mouthpieces — There are three 
kinds of reed mouthpieces the double, the 
single or beating, and the free reed The 
function of the reed, a term originally applied 
to part of a stalk of the Arundo donax or 
saiiva, but now extended to any vibrating 
tom^ue of wood or metal, is to break up an 
exciting current of air, otherwise flowing in an 
uninterrupted even stream, into regular beats 
or pulses, corresponding with the beats or 
vibrations of the reed Reeds proper or 
wooden vibrators, being flexible, are com- 
pelled to vibrate synchronously with the 
column of air within the tube and to ac- 
commodate their frequency of vibration to 
the length of the tube as it vanes according 
to the lateral holes whu h remain open 2 

A J he double reed is the most pnmitive and 
probably the oldest of the reed mouthpieces it 
was used by the ancient Egypti ms * A straw 
flattened at one end and inserted into a pipe 
h iving at the mouthpiece end the same diameter 
as the stiaw contains all the rudimentary features of the double- 
reed mouthpiece common to the members of the oboe family, 1 e 
cor anglais, bassoon, contra fagotto, to the sarrusophont, and to 
the chauntcr of the b igpipc 1 he earhest Greek aulos (q v ) was 
probably played by means of a double reed, since the mouthjnece 
was known as (tvyos, signifying a pair of like things The oboe 
reed (fig 2) is made from two pieces of reed stalk, flattened and 
thinned at the end and bound together with waxed thread, thus 
forming a tube with a constriction in the middle, above which the 
section IS oval and below ciicular 

A double reed mouthpiece may be enclosed m an air-chamber 
or reservoir, as in the i6th century cromorne (q v), in the chauntexr 
of* the bagpipe {q v), in the reeds of organ pipes, and in certain 
instruments popular in France during the 17th century known as 
“ hautbois de Poitou “ In all of these the air-chamber is supplied 
with compressed air by the mouth of the performer, whose lips do 
not come mto contact with the reed, a method which makes the 
production of harmonics impossible, and thus restricts the natural 
scale As soon as the practice of over-blowing, t e the production 
of harmonics by increased pressure of breath accompanied by a 
proportional tension of the Ups, became known, the air chamber 

* See Rev F W Galpm, The Whistles and Reed Instruments 
of tht Amencan Indians of the North-West Coast, “ Proc Musical 
Assoc (1903-19041, p 1 15, with illustrations 

^ See Victor Mahillon, Eliments d*acoustique mustcale (Paris, 
1873), PP 167 and 83 

* A case excavated in Egypt was found to contain two pipes, 
and in addition five pieces ot reed without bore or holes, and three 
pieces of straw suitaole for making double-reed mouthpieces See 
Victor Loret, Les Flutes ^gyptiennes antiques,*' Journal astaitque 
(Pans, 1889), [8], xiv pp 119, 200, aoi (note), 207, an and 217 
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of the oboe was discarded and the reed taken directly into the 
mouth* It 18 certain that the anoient Greeks obtained the full 
compass of the aulos by overblowing, since the 
process by which a modern performer on the oboe 
or clannet obtains the harmonics is described bv 
Anstotle ^ and others ^ 

The vibrating length of the reed is controlled 
by taking the latter more or less deeply into the 
mouth and by varying the pressure of the lips 
upon it , the shorter the free end the higher the 
pitch of the note or harmonic obtained Ihe 
action of the lips on the reed is imitated to 
some extent in reed organ-pipes by means of 
a tuning-wire, witu the difference that, the Ups 
being mobile, diffirent notes can be obtained 
from the same pipe, whereas in the organ each 
reed is adapted to its own pipe and gives one 
note only 

B The heating or single reed mouthpiece, also 
known as the clarinet moiithpicct , is likewise of 
great antiquity the principle is the same as that 
of the modern Egyptian arghoul (q v ), which has 
been traeed once at least m the lucroglyphics and 
in a fresco from the tombs at Saqqira ‘ The 
mouthpiece of the arghoul is tht primitive form 
of beating reed known popularly in ruial dis- 
tricts as a squeaker " A lateral sUt is made in 
a piece of reed and i little tongue is detached 
by slitting the reed back from tht slit towards 
a knot Ihe breith causes the reed-tongue to 
close and open the aperture at regular intt rvals, 
and the exciting agent here acts by means ot 
a senes of concussions Iht metal vibiatoi 
known as the beating reed of organ reed pipes is similarly eon 
atructed, except that the tongue is a stpirab piece of metxl fixed 
by means of nuts over an aperture, the vibrating length being regu- 
lated b> means of i tuning wire (see Free Reed Vibrator) Ihe 
clarmet mouthpiece (fig 3) has the ippeai ince of a beak vith the 
point bevelled and thinned at the edge to 
correspond with the end of the reed, shiped 
like a spatula The underpaitof the mouth 
piece IS flat tone <l in order to form a table foi 
the support of the reed, which is adjusted 
thereon with gieat nieetv by meins of a 
ligature or metal band fastened by screws 
A longitudinal aperture i in long and J in 
wide, communicating with the boie, is cut in 
the table and covered by the reed, so that 
the only opening is at the point, where for 
the distance of J to | in the reed is tiunned 
and the table curves backwards, having a 
gaj) of about i mm between itself and the 
reed tongue (for the Bb clarmet) Ihc curve 
of the table and the dimensions of the gip 
arc therefore of considerable importance 
The reed is set m vibration by the breath 
of the performer, and being flexible it beats 
against the table, alternately op( mng and 
closing the gap, and producing, as already 
mentioned above i scrus of concussions in 
hirmony with the vibrations of the air 
column within the tube, according to the 
length determined by the opening of the 

lateral holes and keys 

C The free reed, illustrated under Free Reld Vibrator is 
similar in construction to the beating reed but the me til vibrator 
IS cut shghtly smaller than the aperture, through which it passes 
freely, alternately ojiening ind closing it without concussion and 
with complete elasticity Ihe main difference in practice between 
these two outwardly similar reeds is a very important one The 
reed being free remains uncon trolletl, anti increased pressure of 
wind therefore produces not an harmonic overtone but a crescendo 
The principal use of the frec-rtJed is in the harmonium (q v ) and in 
the reed work of organs on the continent of Europe In English 
organs the beating reed is almost universal The free reed is 
further used in the Chinese cheng (g v), through which it became 
known in Europe in the i8th century, and m the accordion, 
concertina and mouth-organ, under which headings its acoustic 
properties are more fully discussed 

4 Cup’Mouthpteces — Brass wind instruments are played by 
means of cup or funnel-shaped mouthpieces, generally made of 



Flo 3 Clarinet 
Mouthpiece 

a, The mouthpiece, 
the jjosition of the 
bon inside being 
indicated by dot 
ted lines 

b, The single or 
beating reed 


1 See De audtb p 804a 

* Porphynus (cd Walhs), pp 249 and 252 

* See Victor Loret, L Bgypte au temps des Pharaons (Pans, i88gt) 
illustrated on pp 139 ana 14J The author gives no information 
as to this fresco except that it Is in the Mus^e Guimet it is probably 
identical with the second of the mural paintings desenbed on p 190 
of the Petti guide illustri du MusSe Guimet (Pans, 1890) 


Sliver The principal feature of the cup is the shape of the 
aperture m the bottom, where it communicates with the bore 
of the tube (known as the ‘^grum^' or “ throat*'), and its dis- 
tance from the nm The shallower the cup the more suitable 
It IS for producing the higher harmonics Ihe lips of the per- 
former rest lightly but firmly against the nm of the mouth- 
piece, vibrating like double reeds from the force of the breath 
and communicatmg these vibrations m the form of pulses to the 
breath as it issues from them in a stream This stream or 
exciting current passes into the cup ready to generate sound- 
waves in the air column contained within the main tube If, 
as in the trumpet and in a lesser degree in the trombone, tlie 
curve of the bottom of the cup terminates at the hole in an abrupt 
angle, the quality of the tone developed is brilliant and blaring, 
being broken up by the sharp edge of the throat In the horn, 
which has a funnel-shaped mouthpiece, the timbre is in com- 
plete contrast when the instrument is properly played,* being 
elastic, sonorous and very mellow, qualities which may be attri- 
buted to the absence of angle or bottom to the cup, the sides 
gradually sloping and converging insensibly into the bore of the 
tube (K b ) 

MOVERS, FRANZ KARL (1806-1856), German Roman 
Catholic divine and orientalist, was born at Koesfeld in West- 
phalia, on the 17th of July 1806 He studied theology and 
Oriental languages at Munster, was parish priest at Berkum 
near Bonn from 1833 to 1839, and professor of Old Ttstament 
theology in the Catholic faculty at Breslau from 1839 to his 
death on the 28th of September 1856 His elaborate works, 
Die Phomzter (1841-1850) and Photitziuhe 1 exte, erhlart (1845- 
1847), attained a high reputation Of his other writings two 
biblical studies were of some imjxirtani e, his Kniische Uuter- 
suchungen uber die alttesiamentliche Chromk (1834), and his 
I atm essay on the two recensions of the text of Jirtmiah, De 
ulnusque recenstonts vaUctntorum Jeremtae tndole ei ongine 

(1837) 

MOW (i) To cut down standing hay or com with a scythe 
or with machinery drawn by a horse or mechanical power (see 
Reaping) 1 he w ord m O Fng is mawan, a verb common to the 
West German languages, rf Du maaten, Ger mahen, the root 
IS also seen in “ meadow,” Gr afiav and Lat meterey to reap, 
cut, cf messts, harvest (2) A stack or ruk of hay, com, and 
sometimes also of beans, peas or other crops 1 he word in 0 Fng 
is mugay inuhay and is cognate with Swedish and Norwegian 
muga, heap, cf Swedish allmoge, crowd of people, Danish almuc 
‘‘ Mow ” IS chiefly dialectal m England, where it is a common 
name, e g the Barley Mow, on the sign-boards of country inns 
From these two words must be distinguished (3) “ mow,” a 
grimace, now obsolete or purely literary, and generally found in 
combination with mop,” cf ” mopping and mowing ” in King 
Leafy IV I 64 This is the same word as the modern Fr mouey 
pout, which is of obscure origin 

MOWAT, SIR OLIVER (1820-1903), Canadian judge and 
statesman (Q C 1856, LED 1872, K( MG 1892, GCMG 
1897), 'vas the son of John Mowat, who fought m the Peninsular 
War under Sir Arthur Wellesley (afterwards duke of Wellington) 
Born at Kingston, Ontario, on the 22nd of July 1820, he 
was ediuated by private tuition and in 1836 began the study 
of law under Mr (afterwards the Rt Hon Sir) John A Macdonald 
Called to the bar in 1841, he soon became a leading Chancery 
counsel and in 1856 '' took silk ” He entered parliament in 
1858 as a liberal and in 1863 became postmaster-general He 
took a prominent part in the proceedings of the Quebec Confer- 
en(e of 1864, which settled the terms of the Confederation of 
the British North American provinces, and in the same year 
was appointed vice-chancellor of Upper Canada Eight years 
afterwards (1S72) the Hon Edward Blake resigned the premier- 
ship of the province of Ontario, and Mowat was called to fill 
the vacant post He continued to be premier of Ontario until 
the 13th of July 1896 Assisted by able colleagues and holding 
always a strong majority m the house, he gave to Ontario a 

* The horn may be so played by forcing the breath in a certain 
manner, that its timbre approximates to tliat of the trumpet. 





MOWBRAY— MOXON 


94 « 

body of laws many of which have been copied by other provinces 
of the dominion and by several states of the American Union 
In eight important cases which he argued before the Judicial 
Committee of H M Privy Council, he established, as against the 
contention of Sir John A Macdonald, the proposition that the 
provincial legislatures were co-ordinate with and not subordinate 
to the parliament of Canada To weaken his influence the 
Conservatives at Ottawa attempted to extend the boundaries 
of Manitoba, thereby reducing the area of Ontario, but Mr 
Mowat again appealed to the Judicial ( ommittee and was again 
successful According to Sir John A Macdonald, Ontario con- 
tained under the “Quebec Act'' only 116,782 sq m , but 
Mr Mowat gave it an ana of 260,862 sq m When he 
returned home after this great victory he received an ovation 
unparalleled in the history of any Caindlcm statesman One 
of his prominent ( hara( terislics was his loyalt> to Britain 
Between 1886 and 1896 Canadian trade was depressed, and 
men were leaving the country m thousands for the United 
States Dr Gold win Smith and other prominent men advo( ated 
commercial union with the United States, \iz that the two 
( ountnes should maintain a uniform tariff against the rest of 
the world, with free trade as between themsdves Sir Oliver 
Mowatsawin this “ veiled annexation,'* and by letters, speeches 
and pamphlets he cnished the movement so completely as to 
make his party more imperialist than the Conservatives had 
ever been In July 1896 he was called to the senate of ( anada 
and made minister of justice In No\ ember 1897 he was 
appointed lieiiten int-govcrnor of his native proMnee, and this 
office he held until he died at Government House, Toronto, on 
the 19th of April 1903 

S^'e C R W Biggar, Sfr Oltver Mowat, a Bto^raphual Sketch 
(Toronto, 1905) (C K W B ) 

MOWBRAY, the name of an Anglo-Norman baronial house, 
derived from Montbray (Manche) in Normand\ south of St Lo 
It was founded at the Conquest by Geoffrey (de Montbray), 
bishop of Coutances His brother’s son Robert, vs ho rebelled 
with him against William Rufus on the Conqueror’s death, 
was made, after their reronc iliation, earl of Northumberland, 
as his un( le\ heir, but was forfeited and imprisoned for life 
on rebelling again m 1095 A sister of Bishop Geoffrey was 
mother by Roger d’Aubigny (of Aubigny m the Cotentin) of 
two sons, Nigel and William, who were ardent supporters of 
Henry I, and were rewarded by him with great estates m 
England William was made king’s butler, and was father of 
William d’Aubigny (“ de Albini ”), first earl of Arundel (see 
ARirNDEL), Nigel was rewarded with the escheated fief of 
Geoffrey de la Guerche, of which Melton (Mowbray) was the 
head, and with forfeited lands in Yorkshire Nigel married, by 
dispensation, the wife of his cousin, the imprisoned carl, but 
afterwards divorced her, and by another wife was father of a 
son Roger, who took the name of Mowbray 

Roger* a^cat lord with a hundred knights’ fees, w^as captured 
with King Stephen at the battle of Lincoln, joined the rebellion 
against Ifenry IT (1173), founded abbeys, and w'ent on crusade 
His grandson William, a leader in the rising against King John, 
was one of the 23 barons of the Great Charter, as was his 
brother Roger, and was captured fighting against Henry III 
at the rout of Lincoln (12x7) His grandson Roger (1266-1298), 
who was summoned to parliament bv Edward I , was father of 
John (1286-1322), a warrior and warden of the Scottish March, 
who, joining in Thomas of Lancasters re\olt, was captured at 
Boroughbndge and hanged His wife, a Braose heiress, added 
Gower in South Wales and the Bramber lordship in Sussex to 
the great possessions of his house Their son John (d 1361) 
gras father, by a dcaughter of Henry earl of Lanca^^ter, of John, 
pord Mowbray (c 1328-1368), whose fortunate alliance with the 
of Lore! Segrave, by the heiress of Edward I ’s son Thomas, 
Norfolk and marshal of England, crowned the fortunes of 
fflr^ce In addition to a vast accession to their lands, the 
earldom of Nottingham and the marshalship of England were 
bestowed on them by Richard IT , and the dukedom of Norfolk 
followed (sec Norfolic, Thomas Mow9Ray, ist duke of) 


The ist duke left two sons, of whom Thomas the elder was 
only recognized as earl marshal Beheaded for joining m 
Scrope’s conspiracy against Henry IV (1405), he was succeeded 
by his brother John, who was restored to the dukedom of 
Norfolk in 1424 His son John, the third duke, was father of 
John, 4th and last duke, who was created earl of Warrenne and 
Surrey m his father’s lifetime (1451) At his death (1475) 
vast inheritance devolved on his only child Anne, who was 
married as an infant to Edward TV’s younger son Richard 
(created duke of Norfolk and earl of Nottingham and Warrenne), 
but died in 1481 

The next heirs of the Mowbrays were then the Howards and 
the Berkeleys, representing the two daughters of the first duke 
Between them were divided the estates of the house, the Mow- 
bray dukedom of Norfolk and earldom of Surrey being also 
revived for the Howards (1483), and the earldom of Nottingham 
(1483) and earl marshalship (1485) for the Berkeleys Both 
families assumed the baronus of Mowbray and Segrave, but 
Henry Howard was summoned m his father’s lifetime (1640) as 
Lord Mowbray, which was deemed a recognition of the Howards’ 
right, their co-heirs, from 1777, were the Lords Stourton and the 
Lords Petre, and in 1878 Lord Stourton was summoned as Lord 
Mowbray and Segrave The former dignity is claimed as the 
premier baronv, though De Ros ranks before it Lord Stourton’s 
son claimed, but unsucctssfully, in 1901 1906 the earldom of 
Norfolk (1312), also through the Mowbrays Of the Mowbray 
estates the castle and lordship of Bramber is slill vested in the 
dukes of Norfolk The heraldic badge of the house was a 
mulberry-tree (J H K ) 

MOWBRAY, HARRY SIDDONS (1858- ), Americah 

artist, was born of English parents at Alexandria, Egypt, on 
the 5th of August 1858 Left an orphan, he was taken to 
America by an uncle, who settled at North Adams, Mass After 
a year at the United States Military Academy at West Point, 
he went to Pans and entered the atelier of Leon Bonnat, his 
first picture, “ Aladdin,” bringing him to public notice He was 
made a full member of the National Academy of Design in 1891 
Subsequently he was best known for his detorative work, 
especially “ The TYansmission of the Law,” Appellate Court 
House, ceiling for the residence of F W. Vanderbilt , and the 
ceiling and walls of the library of the University Club — all 
m New York This last was executed in Rome, where, in 
1903, he was made director of the AiUencan Academy 

MOWBRAY, ROBERT (d 1125), a Norman who w^as appointed 
earl of Northumberland between 1080 and 1082 In to$8 he 
and his uncle Geoffrey, bishop of Coutances, sided with Robert, 
duke of Normandy, against William Rufus, but they were 
pardoned at the close of the rebellion In 1091 Mowbray 
defeated Malcolm Canmore of Scotland, who had invaded 
England, and in T093 surprised and slew this king near Alnwick, 
soon after this event he succeeded to his uncle’s vast estates 
In 1095 he led a rebellion which had for its object the transference 
of the crown from the sons of the Conqueror to Stephen of 
Aumale Rufus marched against the earl m person, and Mow- 
bray shut himself up m Bamborough Castle, but he was ( aptured 
by treachery, escaped, and was captured again He was then 
deprived of his possessions and kept a prisoner for the rest of his 
life, nearly thirty years 

See E A Freeman, Wtiham Rufus, especially Appendices C C F F 
(Oxford, 1882) 

MOXON, EDWARD (1801-1858), British poet and publisher, 
was born at Wakefield in x8oi In 1826 he published a volume 
of verse, entitled The Prospect, and other Poems, whuh was 
received with some favour In 1830 Moxon was started by 
Samuel Rogers as a London publisher m New Bond Street 
The first volume he issued was Charles Lamb’s Album Verses 
Removing to Dover Street, Piccadilly, Moxon published an 
illustrated edition of Rogers’s Italy, £to,o6o being spent upon 
the illustrations Wordsworth entrusted him with the publi- 
cation of his works from 1835 onwards, and in 1839 he issued 
the first complete edition of Shelley’s poems Some passages 
in Queen Mab were the cause of a charge of blasphemy being 
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made against Moxon m 1841 The case was tried before Lord upon the empress’s lap and kissed her The emperor Francis I 
Denman Serjeant Talfourd defended Moxon, but the jury sat by his side while he played, and called him his ** httle magi- 
returned a verdict of guilty, and the ofFeasive passages were for cian ’* When he slipped one day on the polished floor thearch- 
a time eliminated In 1840 he published Browning’s Sorddlo, duchess Mane Antoinette, afterwards queen of hrance, hfted 
and m succeeding years works by Lord Houghton, Tom Hood, him up, whereupon he said, You are very kind, when 1 grow 
Barry Cornwall, I^rd Lytton, Browning and lenny son appeared up i will marry you ” Yet, in spite of the petting he received 
Edward Moxon died on the 3rd of June his business being at court, he remamed as gentle and docile as ever, and so 
continued by Mr J B Payne and Mr Arthur Moxon, who in amenable to parental authority that he used to say, “ Next after 
1865 published Swinburne’s but in 1871 God comts my father ’ In 1763 the whole family started 

it was taken over by Messrs Ward, Lock & Tyler again Wolfed now sang, composed, and played on the harpsi- 

MOXOS, Mojos, Mohos, a tribe of South-American Indians chord, the organ and the violin winning golden opinions every- 
hving around the headwaters of the Madeira River, northern where At every court he visited he was loaded with caresses 
Bolivia, particularly on both banks of the Mamore ihey and presents, but the journeys wen expensive, and the family 
submitted to Inca domination, but in 1 364 gallantly repulsed the terribly poor In Pans they lodged at the Bavarian embassy, 
Spaniards A century later, however, the Jesuits were welcomed, gi\ ing performances on a grand scale both there and at Versailles, 
and the Moxos became devout Catholics they number some where Wolferl’s organ-play mg was even more admired than 
30,000 his performance on the harpsichord Here, also, he published 

MOZAMBIQUE (Slo Sebastiao de Mo9ambique), a town of his hrst compositions— two sets of sonatas for the harpsichord 
Portuguese East Africa, seat of a Roman Catholic bishopric and violm 

m the provmc e of Goa, in 15° 4' S , 40° 44' E The town occupies On the loth of April 1 764 Leopold Mozart brought his family 
the whole of a small coral islancl at tlie mouth of Mossoril to England, engaging a lodging m Ctdl Court, bt Martin’s 
Bay 1 he name Mozambique, used first to designate the island, I^ne, whence he afterwards removed to Frith Street Soho 
was also given to the town and extended to the whole of the On the 27th of April and the 19th of May Wolferl played before 
Portuguese possessions on the East Coast of Africa Ihcre are the royal famih with immense siuctss, accompanying the queen 
three forts, of which the principal, vSt Sebastian, at the northern in a song and playing at sight anything that the king set before 
extremity of the island was built m 13x0 entirely of stone him He now made his first attempt at the composition of a 
brought from Portugal It is quadrangular, and has b istioned symphony , publislK d a third set of sonatas, dedicated to the 
walls nearly 70 ft high In it are mounted some modern guns queen, and wrote an anthem for four voices entitled God is our 
The harbour is small, but deep enough to admit vessels drawing Refuge, for presentation to the British Museum ^ On the 17th 
23 feet of September 1763 the family left Pngland for the Hague, where 

The mhabitants, who number about 7000, consist chiefly of they remained some tune, and where in March 1766 the young 
Mahommedan negroes of mixed descent speaking a dialect of (oinposer made his first attempt at an oratorio, commandmg 
the Makwa hnguage there are Parsee, Banyan, (kiancse in Holland a success as great as that he had already attained 
and Arab traders, and about 300 Furopeans, besides half-caste in London, and astonishing his hearers at Haarlem by performing 
Portuguese The anhual average value of the imports for the on what was at that time the 1 irgest organ m the world In 
three years i904-'i9o6 was £97,033, of the exports £71,636 September 1767 he paid a sciond visit to Vienna, and at the 
The import trade is chiefly with Great Britain and India, the suggestion of the emperor Joseph II composed an opera buffa, 
articles m chief demand being cotton, coloured shawls and La ^ m/a which, though acknowledged by the company 

hardware Ihe exports are chiefly ground-nuts, rubber of for which it was written to be “an incomparable work,” was 
inferior quality, sesanium and other oil seeds, toitoise-shell suppressed by a miserable cabal The archbishop of Salzburg 
and ebony Germany has a large share of the exports hearing of this commanded a representation of the rejected 

Mozambique was discovered by Vasco da Gama m 1498 work in his pilacc, ind appointed the young composer his 
There was then a flourishing Arab town on the island, of which “ maestro cii capella ” Ihe office, however, was merely an 
no trace exists Ihe history of the Portuguese town is closely honorary one, and, since it did not involve compulsory residence, 
identified with thitof the province, for which see Portuc^uesi^ Leopold Mozart determined to complete his son’s education 
East Ai-rica Ihe eomraereial and political importance of in Italy, to which country he himself accompanied him m 
Mozambique has been eclipsed by Louren^o Marques December 1769 

MOZARAB (Spanish Mozdrabe, a corruption of the Arabic Wolfgang, now nearly fourteen years old, was already an 
Mustanb, coll Mustanba), a general term for persons not Arab accomplished musician, needing experience rather than mstruc- 
by race who have assimilated themselves to the Arabs It was tion, and gaming it every day At Milan he received a commis- 
applied by the Moslems in Spain to the Christian communities sion to write on opera for the follow mg Chrestmas Arriving 
existmg among them, m Cordova, Seville, Toledo and other m Rome on the Wednesday in Holy Week, he went»at once 
large citieS, m the exerc ise of their own laws and religion 1 he to the Sistme Chapel to hear the celebrated Mtserere of Gregorio 
ancient liturgy used by the Christians of loledo is commonly Allegri, which, on returning to his hotel, he wrote down from 
known as Mozarabic memory note for note — a feat which created an immense sensa- 

MOZART, WOLFGANG AMADEUS ^ (1756-1791), German tion, for at that time the singers were forbidden to transcribe 
composer, was born at Salzburg on the 27th of January 1756 the music on pom of excommunication Returning to Rome 
He was educated by his father, Leopold Mozart, a violmist towards tlie end of June, he was invested by the pope with the 
of high repute in the service of the archbishop of Salzburg order of “ The Golden Spur,” of which he was made a cavaliere,^ 
When only three years old he shared the harpsic hord lessons an honour which he prized the more highly because, not many 
of his sister Maria, five years his senior A year later he played years before, it had been conferred upon Gluck In July he 
minuets, and composed little pieces, some of which arc still paid a second visit to Bologna, when the Accademia Filarmonica, 
preserved m Maria’s music-book When five years old he per- after subjecting him to a severe exammation, admitted him to 
formed m public for the first time, m the hall of the university the rank of “ compositore,” notwithstanding a statute restnetmg 
In 1762 Leopold Mozart took Wolfgang and Maria on a musical this preferment to candidates of at least twenty years old Tl^ 
tour, dunng the course of which they played before most of exercise which gamed him this distmc tion is a four-part composi- 
the sovereigns of Germany The httle “ WolferTs ” - charming tion (KocheTs Catalogue, No 86) in stnet counterpomt on the 
appearance and disposition endeared him to every one, and so antiphon Quaerite pritnum, written m the severe ecclesiastical 
innocent and natural were his manners that at Vienna he sprang style of the i6th century and aboundmg m pomts of ingenious 

, , , , . ^ imitation and device 

^ In tho baptismal register ms name stands, Joannes Chrysostomus 

Wolfgangus Theophtlus (Lat Amadeus, Ger Gottheb) » The original autograph is numbered Select Case C, 21, d 

* The German diminutive of Wolfgang ^ Auratae mtltitae eques 
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In October 1770 Wolfgang and his father returned to Milan 
for the completion and production of the new opera The 
libretto, entitled MtindaU, Re di Panto, was furnished by an 
obscure poet from Turin, to the great disappointment of the 
young maestro, who had hoped to set a drama by Mctastasio 
The progress of the work was interrupted from time to time 
by the miserable intrigues which seem inseparable from the lyric 
stage, exacerbated in this particular case by the jealousy of the 
resident professors, who refused to believe either that an Italian 
opera could be written by a native of Germany, or that a boy of 
fourteen could manage the orchestra of La bcala, at that time 
the largest in Europe fortunately the detractors were effec- 
tively silenced at the first full rehearsal, and on the 26th ot 
December Wolfgang took his scat at the harpsichord and directed 
his work amidst a storm of genuine applause I he success of 
the piece was unprecedented It had a continuous run of 
twenty nights, and delightc d even the most captious critics 
Wolfgang’s triumph was now complete After plaving with 
his usual success in Turin, Verona, Venice, Padua and other 
Italian cities, he returned with his father to Salzburg in March 
1771, commissioned to compose a grand dramatic serenata for 
the approaching marnage of the archduke Ferdinand, and an 
opera for La Scala, to be performed during the season of 177^ 
Ihe wedding took place at Milan on the 21st of October, and 
the serenata, Ascamo in was pioduced with an effect which 
completely eclipsed the new opera of Hassi. , Ruggiero, composed 
for the same festivity Ilasse generously uttered the often- 
quoted prophecy ‘ ihis boy will ( ause us all to be forgotten ” ^ 
During the absence of Wolfgang and his father the good 
archbishop of Salzburg died and in the spnng ul the year 1772 
Hieronymus, count of Colloredo, was elected in his stead, to 
the horror of all who were acquainted with his real chiractcr 
The Mozart family did their best to propitiate their new lord, 
for whose installation Wolfgang, after his return from Milan, 
composed an opera, II Sogno dt Sciptone, but the newly elcctecl 
prelate had no taste for art, and was utterly incapable of appre- 
ciating the charm of any intellectual pursuit whatever For 
a time, however, things went on smoothly In October the 
father and son once more visited Milan for the preparation 
vnd production of the new opera, I uao Silla, which was produc ed 
at Christmas with a success quite equal to that of Mitridate, and 
ran between twenty and thirty nights 

In the meantime Wolfgang continued to produce new works 
with incredible rapidity In 1775 he composed an opera for 
Munich, La Finta giardtmera, produied on the 13th of January 
In the following March he set to music Metastasio’s dramatic 
cantata, ll Re pastore Contertos, masses, symphonies, sonatas 
and other important works, both vocal and instrumental, 
followed each other without a pause And this fertility of 
invention, instead of exhausting his genius, seemed only to 
stimulate it to still more indefatigable excitions But the 
pecuniary return was so inconsiderable that in 1777 Leopold 
Mozart asked the archbishop for leave of absence for the purpose 
of making a professional tour This was refused on the ground 
of the prelate s dislike to “ that system of begging ” Wolfgang 
then requested permission to resign his appointment, which was 
onlv an honorary one, for the purpose of making the tour with 
his mother The archbishop was furious, but the plan was 
larried out at last, and on the 2^rd of September the mother 
and son started for Munii h The results were not encouraging 
Leopold hoped that his son, now twenty-one years old, might 
obtain some profitable court appointment, but in this he was 
disappointed And, worse still, poor Wolfgang fell in love at 
Mannheim with Aloysia Weber, a promising young vocalist, 
whose father, the prompter of the theatre (uncle of the great 
composer Weber), was very nearly penniless On hearing of this 
bMS^)ld ordered his wife and son to start instantly for Pans, 
■■r they arrived on the 23rd of March 1778 Wolfgang’s 
Hm success, however, seemed on this oc casion to have deserted 
Mid IT’S reception was a cold one, and, to add to his misery, 
his mothei fell seriously ill and died on the 3rd of July Reduc ed 
'' ' Que^to ragaizo ct far^ dtmsnttcar tuUt 


almost to despair by this new trouble, he left Pans in September, 
rested for a while on his way home in Mannheim and Munich, 
was received by Aloysia Weber with coldness almost amounting 
to contempt, and m June 1779 returned to Salzburg, hoping 
against hope that he might make some better terms with the 
archbishop, who relented so far as to attach a salary of 500 
florins (about 3^50) to his concertrneister’s ” appointment, 
with leave of absence in case he should be engaged to write an 
opera elsewhere 

Two years later the desired opportunity presented itself 
He was engaged to compose an opera for Munu h for the c arnival 
of 1781 Ihe libretto was furnished by the abbate Varesco, 
court chaplain at Salzburg On the 29th of January 1781 the 
work was produced under the title of Idomeneo, re d% Creta, 
with triumphant success, and thenceforth Mozart’s position as 
an artist was assured, for this was not only the finest work he 
had ever written but incontestably the finest opera that had 
ever yet been placed upon the stage in any age or countrv 

And now the archbishop’s character exhibited itself in its 
true colours Art for its own sake he utterly disdained, but it 
flattered his vanity to retain a famous artist in his service with 
the power of insulting him at will On hearing of the success 
of Idohieneo he instantly summoned the composer to Vienna, 
where he was spending the season Mozart lost not a moment 
in presenting himself, but he soon found his position intolerable 
That he should be condemned to dine with his patron s servants 
was the fault of the age, hut the open disrespect with which 
the lowest menials treated him was due to the archbishop’s 
example His salary was reduced from 500 to 400 florins, he 
was left to pay his own travelling expenses, and he was not 
permitted to add to his means by giving a c oncert on his own 
account or to play anywhere but at the archiepiscopal palace 
Archbishop Hieronymus was hated at court, and most of all by 
the emperor Joseph, who, on retiring to I axenburg for the 
summer, did not place his name on the list of invited guests 
This offended him so deeply that he left Vienna in disgust The 
household were sent on to Salzburg, but Mozart was left to 
find lodgings at his own expense Thereupon he sent in his 
resignation, and for this act of contumacy was insulted by the 
archbishop m terms too vulgar for translation He persevered, 
however, in his resolution, taking lodgings in a house rented by 
his old friends the Webers, and vainly hoping for pupils, since 
Vienna at this season was perfectly empty Happily he had 
a sincere though not a generous well-wisher in the emperor, 
and a firm friend in the archduke Maximilian By the emperor’s 
command he wrote a German opera. Die hntjuhrung aub dem 
Serail, which on the ibth of July 1782 was received with acclama- 
tion, and not long afterwards was perforined with equal success 
at Prague This great work raised the national Singspiel ” 
to a level commensurate with that which Idomeneo had already 
attained for the Italian “ opera sena ” 

The next great event in Mozart’s life was not what one would 
have wished for him Though Aloysia Weber had long since 
rejected him, his renewed intimacy with the family led to an 
imprudent marriage with her younger sister, Constance, a 
woman neither his equal in intellect nor his superior in prudence 
Ihe wedding took place at St Stephen’s fm the 16th of August 
1782 By the end of the year the thriftless pair were deeply in 
debt Mozart composed incessantly, played at numberless 
concerts, and was in greater favour than ever at court and with 
the nobilitv, but to the last day of his life his purse was empty 
He had, ho /ever, many kind friends, not the least affectionate 
of whom was the veteran Haydn, who was sincerely attached 
to him With Gluck he was on terms of courteous intercourse 
only Salieri detested him, and made no secret of his dislike 

Mozart’s next dramatic venture was a German smgspiel in one 
act, Der Schauspteldirekior, produced at Schonbrunn, on the 7th 
of February 1786 Not T[uite three months later, on the ist of 
May, he produced his marvellous Le Nozze dt Figaro, the libretto 
for which was adapted from Beaumarchais by the abbe da 
Ponte The reception of this magnificent work was enthusiastic 
But Vienna was a hotbed of intrigue Everything that could 
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be done by jealous plotters to mar the composer’s success was 
done, and that so effectively that Mozart declared he would 
never bring out another opera m the city which treated him so 
meanly Fortunately FtgarOy like Dte Entfuhrung, was repeated 
with brilliant success at Prague Mozart went there to hear it, 
and received a commission to write an opera for the next season, 
with a fee of loo ducats Da Ponte furnished a libretto, foundeci 
on Tirso de Molina’s tale, El Convidado de piedra, and entitled 
II Don Giovanni By the 28th of October 1787 the whole was 
ready with the exception of the overture, not a note of which 
was written This circumstance has led to the idea that it was 
composed m haste, but it is certain that Mozart knew it all by 
heart and transcribed it during the night from memory, while 
his wife told fairy tales to keep him awake 

The opera was produced on the 29th of October with extra- 
ordinary effect, and the overture, though played without 
rehearsal, was as successful as the rest of the music ^ Yet, 
when reproduced in Vienna, Don Giovanni pleased less than 
Salieri’s comparatively worthless Tar are 

On returning to Vienna Mozart was appointed kammer- 
compositor to the emperor, with a salary of 800 gulden (£80) 
In April 1789 he accompanied Prince Lichnowski to Berlin, 
where King Frederick William II offered him the post of 
‘‘ kapellmeister ” with a salary of 3000 thalers (£450) Though 
most unwilling to quit the emperor’s service, he informed him 
of the offer and requested leave to resign his appointment in 
Vienna “ Are you going to desert me, then ? ” asked the 
emperor, and Mozart, wounded by the reproach, remained, to 
starve The emperor now commissioned Mozart to compose 
another Italian opera, which was produced on the 26th of 
January 1790 under the title of CoU fan tutte Though the 
libretto by Da Ponte was too stupid for criticism, the music 
was delicious, and the opera would probably have had a long 
run but for the emperor’s death on the 2otli of February In 
\larch 1791 Mozart consented to write a German opera upon 
an entirely new plan for Schikaneder, the manager of the little 
theatre in the Wieden suburb The piece was to be addressed 
especially to the freemasons, and to contain ceaseless allusions 
both in the words and music to the secrets of the brotherhood 
Deeply interested in the affairs of a body of which he was himself 
a member, Mozart exc elled himself in this new w^ork, which took 
shape as Die Z^auberflote He was rewarded for his labours by a 
brilliant artistic success, but bchikaneder alone reaped the 
financial benefit of the speculation 

Before the completion of Die Zauberflote a stranger called on 
Mozart, requesting him to compose a Requiem ancl offering to 
pay for it in advance He began the work under the influence 
of superstitious fear, believing that the messenger had been sent 
from the other world to forewarn him of his own approaching 
death Meanwhile he received a commission to compose an 
opera. La Clemenza di Tito, for the coronation of the emperor 
Leopold II at Prague He worked incessantly and far beyond 
his strength The coronation took plac e on the 6th of beptember, 
and Its splendours threw the opera very much into the shade 
Die Zauberflote was produced on the 30th of September and had 
a splendid run But the Requiem still remained unfinished, 
the stranger therefore made another appointment, paying a 
further sum in advance Mozart worked at it unremittingly, 
hoping to make it his greatest work In the Requiem he sur- 
passed himself, but he was not permitted to finish it When the 
stranger called the third time the composer was no more The 
score of the Requiem was reverently completed by Sussmayer, 
whose task may have been simplified by instructions received 
from Mozart on his deathbed It is now known that the work 
was commissioned by Count Walsegg, who wished to perform it 
as his own 

Mozart died on the 5th of December 1791, apparently from 
typhus fever, though he believed himself poisoned His funeral 
was a disgrace to the court, the emperor, the public, society 
itself On the afternoon of the 6th his body was hurried to a 

^ Michael Kelly, m his Remtntsoences, has left a delightful account 
of the circumstances 
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pauper’s grave, and because it rained, Van Swieten, Sussmayer, 
and three other “ friends ” turned bark and left him to be carried 
to his last long home alone (W S R ) 

Mozart’s work falls conveniently into three periods, though 
O Jahn makes out, more accurately, five Our first period may 
be said, in sober seriousness, to begin at the age of five and to 
merge into the second somewhere about the age of sixteen or 
seventeen It was fortunate that the infancy of the sonata 
forms (qv) coincided with the infancy of Mozart, for while this 
coincidence gave his earliest attempts a marvellous resemblance 
to the work of the fully grown masters of the time, it secured for 
his mental ac tivity a healthy and normal relation to the musu al 
world which infant prodigies can never attain in a modem 
artistic environment I he little pieces composed by Mozart 
in his fifth and sixth >ears are a fascinating study in the un- 
swerving progress made by a child who masters every step, not 
by some miraculous intuition that enables him to dispense with 
learning, but by a hardly less miraculous directness of thought 
that prevents him from either making the same mistake twice or 
exactly repeating a form once mastered The violin sonatas 
written in London and Pans at the age of seven in no way fall 
below the accepted standards of the period while they dready 
show that variety of invention and experiment which, by the 
time he was twelve, caused some sober-minded critics to regard 
him as a dangerous person His studies in the severer contra- 
puntal forms speedily gave him the greatest technical mastery 
of choral music attained since Bach, and more than one stray 
piece of chunh music, or movement from a mass or litanv, 
written before he was fifteen, deserves to take rank as a true 
masterpiece of which the date is immaterial At the age of 
fifteen we see a loss of freshness, espeiially m the numerous 
operas which show at its worst that hopeless < ondition of operatic 
art from which only Gliiik’s most drastK reforms could rescue it 
Fortunately, Mozart had at fifteen acquired more than enough 
technique to rest upon, and thus the growing bov could keep his 
spirits up, continuing his public successes and indulging his easy 
sense of mastery, without putting a strain upon his brain which 
nature need revenge then or afterwards 
Litao Silla, though loaded with conventional bravura anas, 
nevertheless shows him approaching the age of seventeen with 
( lear signs of a man s power, and in higher qualities than mere 
variety and fancy Some of its ret itatives and choruses strike 
a solemn diamatu note hitherto undreamt of in stage music, 
except bv Gluck La hinia giardintera first gave Mozart 
scope for the exercise of his wonderful stagc-craft and power of 
char ictenzation Though it has not kept the stage, yet it marks 
the beginning of Mozart’s true operatic career, just as the Masses 
in F and D, written in the same year, mark the close of his 
first really representative penod as a composer of church music 
It is, however, difficult to draw such lines definitely, for there is 
no period of Mo/art’s career in which he did not practise all art- 
forms at once, and the difficulty of drawing inferences as to the 
relative importance of different forms m his intellectual develop- 
ment is increased by his invariable mastery, whuh seems to 
depend neither on method nor on inspiration Most of the 
pianoforte sonatas and many of the best known violin sonatas 
belong to his early manhood To the same period also belong 
those unfortunate masses which, together with several spurious 
works, were at one time so popular, and have sin( e been accepted 
as evidence that he had not the depth of feeling and earnestness 
necessary for church music Idomeneo and Die Entfuhrung are 
currently regarded as quite early works, but they are later than 
any of the masses except the great unfinished work in f minoi, 
and there is some reallv great f hurch music of his later period in 
the shape of stray pieces, litanies and vespers {i e collections 
of psalms sung at evening service) which is almost totally 
neglected, and whuh shows a consistent solemnity and richness 
of style no less in keeping with Mozart’s new artistic develop- 
ments than worthy of the glories of Handel and Bach 

Idomeneo is the only opera of Mozart which unmistakably 
shows the influence of Gluck, because, with the exception of La 
Clemenza dt Tito, it is the only opera seria by which Mozart is 
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known > and only a senous opera on a classical subject could 
furnish occasion for Gluck’s phraseology and range of feeling to 
appear at all How profoundly and independently Mozart seizes 
Gluck’s method and style may best be seen by comparing the 
oracle scenes in Idomeneo and Alce^te In the management of 
the chorus, however, Mozart has, as was to be expected, 
incomp)arably the advantage He has all, or rather more than 
all, Gluck’s power for portraying panic and managing, by the 
motion of his music, the flight of a crowd, but he also has an 
mexhaustible harmonic and contrapuntal invention which lay 
beyond Gluck’s scope 

Ihe problems of comic opera presented a far more fruitful field 
In Dte Entjuhrung he speedily showed a dramatic grasp for which 
opera i>eriaj m spite of all the influence of Gluck, gave him no 
scope He had a wonderful feeling for character, and did not 
imagine, like many hrench and other disseminators of musical- 
dramatic ideas (including, m moments of weakness, even (.iluck 
himself), that the expression of charactci m music was a mere 
matter of harping on special types of phrase His melodic 
invention was clearly and subtly characteristic without man- 
nerism It IS of hardly minor importance that his own literary 
sense was far higher than that of many a writer of ostensibly 
superior general culture, and that Osmin, the most h\ ing figure 
in Die Enlfuhrung, is Mozart’s creation, words and all 

After Die Entjuhrunf^, Mozart’s record is a series of master- 
pieces, accompanied, but not interrupted, by a running commen- 
tary of pieces d'occa^to^i With rare exceptions, evciy thing he 
writes illustrates the perfect solution of an art-problem, and he 
often achieves an artistic triumph with the most eccentric 
materials Ihe modern organist can find since Bach no grander 
piece in his repertory than the two fantasias which Mozart wrote 
for the barrel of a musical clock Shortly before his death he 
wrote a beautiful adagio and rondo for the glass harmonica, to 
which he devised the curious but eminently natural accompani- 
ment of flute, oboe, viola and violoncello And when at an 
earlier period it occurred to him to write some processional music 
for two flutes, five trumpets and four drums, the result, although 
not artistically important, might well have seemed to indicate 
long experience in handling the combination His work m the 
larger instrumental forms is further discussed m the articles 
Sonata Forms and Insikumentation While Mozart’s treat- 
ment of form has often been attacked as conventional, and his 
range of thought despised as childish, his instrumentation and 
general sense of eu^ony are at the present day more un- 
reservedly admired by the most progressive propagandists than 
anvthing else m classical art 

Mozart’s later operas, from Figaro onivards, represent the 
nearest approach to a perfect art-form attainable m pre-Wagner- 
lan opera What he might have attained in senous opera had 
he been spared to see the solemn triumphs the hrench operatic 
stage realized m the austere sincerity of Cherubim and Mchul 
It IS impossible to guess But we cannot doubt that a Mozart 
of yet riper experience than we have known would have given 
tragic opera a history m which Ftdelto did not stand m lonely 
splendour For Mozart, however, senous opera was an Italian 
art form, only temporarily rescued from the tyranny of bravura 
singers by Gluck After Idomeneo he handled it only once, at 
the very close of his career, and then, as if to seal its fate, in a 
piece d'occaston with an impossibly difll and unsympathetic 
libretto {La Clemenza dt Tito) For comedy, however, his 
harmonic and rhythmic range was perfectlv adapted, and m 
Figaro he had the advantage of a libretto which was already a 
finished literary product of consummate stagecraft before it 
ever became an opera The perpetual surprises of its absurdly 
complex mtngues impose no real strain, for no one attempts to 
follow them, but they keep every character on the stage m a 
statg^excitcment which is so heightened and differentiated by 
that, while Beaumarchais’s Manage de Figaro has its 
fSSBSlibat definite place m literature, Mozart’s Figaro is, with 
MT fls^B^tness of touch, one of the most ideal classics m all art 
The subject is not edifying, but Mozart does not analyse it from 
that point of view His characters are irresponsible, mischievous 


and fairylike Theirs is the world described by Lamb — the 
Utopia of gallantry, where pleasure is duty and the manners 
perfect freedom ” 

In Don Giovanni the matter is less clear Mozart rose, not 
only in the music of the ghostly statue, but also in the music of 
Donna Anna and Donna Elvira, to heights that can only be called 
sublime, yet he never lost sight of the true methods of that 
comedy of gallantry to which Don Giovanni stands m some sense 
as a grotesque tragic finale It is the business of an artistic 
intellect to grasp the artistic possibility of a world in which the 

Utopia of gallantry ” is at war with a full-blooded and incipi- 
ently moral humanity until the critical moment determines, not 
the breaking up of the artistic unity, but the nght conclusion of 
the story If it is absurd to treat Donna Anna and Donna Elvira 
as Wagnerian heroines, and so to complain of the inadequacy 
and conventionality of much of their utterances and attitudes, 
so, also, IS it no less absurd to regard lliem as “ secretly rather 
giatified than otherwise to be on Don Giovanni’s list ” Donna 
Elvira has suffered more cruelly from stolidly tragic singers and 
no less stolidly flippant (ritics than she ever suffered from Don 
Giovanni himself She comes upon the stage expressing herself 
in thoroughly conventional music, and we are told that the 
formulas of Italian opera arc inadequate for the expression of 
her sorrows Look at the sforzando in the second violins at the 
words ih se ritrovo Vetnpto Mozart is depicting a young girl 
fa( ing a position she does not in the least understand , expressing 
herself in stereotyped phrases as much from inexperience of their 
meaning as from lack of any thing that may better say what she 
really feels What Mozart’s music with exquisite humour and 
simplicity expresses is as yet nothing more serious than the wish 
to siratch Don Giovanni s eyes out, as soon as his character is 
revealed to her m Lcporello’s cornu ana of the “ catalogue,” she 
determines that others at all e\ents shall not suffer as she has 
suffered , and from that moment her c haracter steadily develops 
in seriousness and dignity She is not all strength, and Don 
Giovanni fools her to the top of her bent, but nevertheless Mozart 
realizes, on hints of which the librettist was hardly consiious, a 
consistent scheme of development as dramatic as it is in keeping 
with the most sublime possibilities of comic opera Yet it is a 
common practice to insert Elvira’s last confession of weakness, 
the ana Mi tradi, immediately after Leporello’s catalogue 
ana * Perhaps the first place where an intelligent tradition of 
Mozart as a comic genius of the highest type has been restored is 
Munuh, where the standard set under the conductorship of 
Ruharci Strauss will not soon be forgotten 

In Co A fan tutte Mozart’s struggles with an absurd libretto 
show even clearer evidence of the accuracy and power of his 
genius than when he is working under conditions where success 
IS possible Space forbids our dwelling further on this subject, 
nor can we do more than glance at his last great opera, Dte 
Zauherflote Beethoven thought it his greatest work, for the 
simple literal-minded sincerity with which Beethoven regarded 
the question of operatic libretto made Figaro frivolous and Don 
Giovanni scandalous in his sight Mozart’s very senous interest 
in freemasonry, which in its solemn ritual furnished an edifying 
contrast to the frivolity and uncongeniality of the existing state of 
church music, inspired him with the most sublime ideas hitherto 
brought upon the operatic stage He was further stimulated by 
the feeling that freemasonry was to some extent a persecuted 
institution, and the circumstance that his librettist was a skilful 
stage manager secured for him that variety of action and effect- 
iveness of entry and exit, compared with which an intelligible 
plot IS of almost negligible importance as a source of inspiration 
to the classical composer, or even as a means of retaining pofxilar 
favour Thus Dte Zauherflote is an achievement unique m opera , 
combining as it does the farcical gorgeousness of a pantomime 
with the solemnity of a ntual and the contemporary interest of a 
political satire 

From the solemnity of masonic ntual there is but one step to 
that most pathetic of unfinished monuments, Mozart’s Requiem 
The finished portions of this work contain the most sublime and 
perfect church music between Bach and the Mtssa solemnts of 
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Beethoven The unauthentic portions, supphed by Sussmayer, 
are so well designed that even their comparative slightness of 
material hardly militates against the suggestion that he may have 
had some inkling of Mozart^s intentions In particular, the 
return of the first number at the words lux aeterna, which 
enables Sussmayer to end with ten pages of authentic Mozart, is 
splendidly placed (though Mozart is reported to have contem- 
plated an independent final number), while the latter part of the 
Lacrimosay though not m Mozart’s handwriting, must surely 
have been dictated by him The instrumentation of the in- 
complete numbers is based for the most part on highly authentic 
evidence, though there are doubtful points, but that of the 
supplied numbers, especially the BenedtetuSy is far below the 
intellectual level of then design In this, his last work, as in 
many wonderful polyphonic experiments immediately before it, 
Mozart showed unmistakable signs of the growth of a new style, 
which would undoubtedly have had an influence even more 
powerful on the history of music as being embodied m works 
surpassing his ripest known achievements as these suq^ass the 
marvellous productions of his childhood Nevertheless, what 
he has given us is unique, and the intelligent love of Mozart’s 
work IS a hberal education in the meaning of art 

Mozaxt^s extant works (as catalogued by Kochel m 626 items, 
beginning with minuets written at the age of four and ending with 
the Requiem) comprise 20 masses (including the Requiem and the 
great unfinished Mavs in C minor), 8 sets of vtsperae and litanies, 
40 smaller Latm pieces of church music 6 cantatas and oratorio 
works, of which the greatest, Davidde pemtente, is adapted from 
the C minor Mass 17 ' organ sonatas (i e little movements for 
organ and an organ loft band, for use in church) 23 operas (includ- 
ing fragments and operett is), 00 anas and other pieces foi insertion 
into operas or for concert use, songs with pianofoite accompani- 
ment 23 canons (mostly rounds) 17 pianoforte sonatas 5 fantasias 
and a Handelian suite (unfinished) 22 smaller pianoforte pieces, 
36 cadenzas to his own pianoforte concertos, ii woiks for piano- 
forte d quatve maint> 45 sonatas, including fragments and variations, 
for pianoforte and violin 8 pianoforte trios 2 pianoforte quartets 
and I quintet for pianoforte and wind 2 duets for violin and viola, 
2 string trios 29 string quartets 2 quartets for flute and strings 

1 quartet for oboe and strings 9 stnng quintets, of which i is lor 
the singular combination of i violin, 2 violas, violoncello and horn, 
and another is the famous clannct quintet, 40 symphonies 33 
cassations, serenades and divertiincnti, many for the oddest or- 
chestral or solo combinations 27 smaller orchestral and other 
pieces, also often for strange combinations of surpiising beauty 
29 sets of orchestral dances 6 violin concertos (the 6th is cither 
quite spurious or extremely corrupt) and 4 single violin movements 

2 double concertos (one for 2 violins, the other for violin and viola) 
10 concertos and contort pieces for various wind instruments 
(flute, horn, bassoon, clannct, flute and harp) 27 pianoforte con- 
certos (including one for 2 and one for 3 pianofortes) and a concert 
rondo Then there is an enormous numbci of fragments, many of 
them peculiarly promising, as if Mozart was full of ideas that were 
in advance of even his mastery of form there is, for example a 
magnificent and comparatively early opening tutti for a cfouble 
concerto for pianoforte and violin, and a very large string qu irtet 
movement m A (probably a finale) , which breaks ofi at an exciting 
moment at the beginning of its development 

No composer's reputation has suffered more from forgeries and 
false attributions than Mozart's and the tale begun during the 
lifetime of his widow is not yet ended at the present day The 
concertante for 4 wind instruments which recently went triumph 
antly round the orchestral societies of Europe as a long lost work 
written dunng Mozart's visit to Pans (thougn it is not for the same 
instruments) is not so bad as the notorious forged masses, but it 
IS, to any one acquainted with Mozart's style at any period of his 
career, almost as obviously spurious Mozart often wrote without 
thought, but never, even when he was six years old, without 
mastery and there is much genuine ^vork that is as dull as this 
concertante, but none that is obviously constructed by a fool 
A panegyric of the concertante has been inserted in the latest 
(posthumous) editions of Jahn's biography, which it is very difficult 
to believe would have tnet with that great scholar's approval 

On the other hand, twelve recently discovered divertimenti for 
two clarinets and bassoon are delightful little works which, with all 
their shghtness, only Mozart, and Mozart in full maturity, could 
have written A seventh violin concerto appeared in November 
1907, and though infenor to the earlier ones, is undoubtedly 
genuine, every detail and quality of its organization being exactly 
m keeping with Mozart's progress in 1777, its alleged date 

Many genuine works are known in spunous forms, thus the 
motet Spiendenie te Deus is an unauthorized arrangement of a chorus 
from Kdntq Thamos, and most of the flute-music mentioned in the 


article Flute in Grove* s Dteivonary (new e<l ) consists of spurious 
arrangements, while several important gtniimo works are ignored 

(D F T) 

MOZDOK, a town of Russia, in Caucasia, and in the province 
of Terek, on the left bank of the river Terek, 605 ft above sea- 
level, in 43® 41' N and 44® 39' E , 50 m N of Vladikavkaz 
The population, 8760 in 1863, numbered 14,^83 in 1897, 
consisted of Kabardians, Chechens, Ossetes, Georgians and 
Armenians Built in 1763 bv the prince of Kabardia, Mozdok 
soon became an important point in the Russian advance towards 
the Caucasus, and was fortified In 1840 it was attacked by the 
Circassian patriot Shamyl and 5000 mountaineers The melons 
and water-melons of Mozdok are widely famed , and vine-growing 
and silkworm breeding prosper 

MOZLEY, JAMES BOWLING (1813-1878), English theologian, 
was born at Gainsborough, Lincolnshire, on the 15th of September 
1813, and was educated at Oriel College, Oxford He was elected 
to a fellowship at Magdalen in 1840 He took an active part in 
the Oxford movement, hut could no more follow Newman 
into the Roman communion “ than fly ” He was joint editor 
of the Chn^Uan Remembrancer ^ but withdrew from the position 
because of his substantial agreement with the famous Gorham 
decision He was one of the earliest supporters of the (luardian 
In 1856 he became vicar of Shoreham, in 1869 canon of Wor- 
cester, and in 1871 regius professor of divinity at Oxford He 
died at Shoreham on the 4th of January 1878 

He wrote A 1 ttatise on the Augusttman Doctrine of Predestination 
(1855), Phe Primitive Doitrine of Baptismal Regeneration (1856), 
A Review of the Baptismal Controversy (1862), Subscription to the 
Articles a Letter (186^), Lectures on Miracles being the Bamplon 
Lectures for i8f)5, and Ruling Ideas tn Larly Ases and then Relation 
to the Old Testament Patth (1877) Essays, Historical and 1 heo 
logical, appeared in 1878 (2 vols ), with a biographical pref ice by his 
sister Anne, who also edited some of his Letters (1884) 

MOZLEY, THOMAS (1806-1893), English divine and writer, 
was born at Gainsborough in 1806, the son of a bookseller and 
publisher in that town From Charterhouse school he pro- 
ceeded to Oriel College, Oxford, where he became the pupil, and 
subsequently the intimate friend, of John Henry Newman In 
1831 he was ordained, and became, m 1836, rector of Cholderton, 
Wiltshire He was, from its beginning, a strong supporter 
of the Tractanan movement, and after contributing for some 
time to the British Critic, the chief organ of the movement, 
succeeded Newman as editor in 1841 In 1843 fhe 

point of joining the Roman Catholic Church Newman, however, 
strongly advised him to take two years to reflect, and long before 
that period had elapsed Mozley had determined to remain an 
Anglican In 1844 he began to write leading articles for The 
Times, and continued to do so regularly for many years In 
1847 he resigned his country living and settled in London, but in 
1868 accepted the living of Plymtree, Devonshire From 1876 to 
1880 he was rural dean of Otterv St Mary’s, Devon He resigned 
his In ing in 1880, and removed to Cheltenham, where he died on 
the 17th of June 1893 

He was the author of Reminiscences, chiefly of Oriel, and the 
Oxford Movement, jjubhshcd in 1882 

MPONGWE (PoNOOs), a settled Bantu people of the Gabun, 
West Africa, constantly confused with the Mpangwe or Fang 
{qv) The Mpongwe, who call themselves Ayogo or “ the Wise,’' 
have a rich collection of national songs, myths and traditions, 
and the tribal elders know the Hidden Words,’ a kind of secret 
language of unknown origin Their language, a Bantu dialect, 
has been the means of communu ation between the tribes of the 
interior and the Europeans 1 he family organization is intricate 
and verv similar to the Roman patria potestas, wives, children 
and slaves being all subservient to the father, who alone is really 
free They practise the poison ordeal, and reverence vague 
and malignant spirits who require propitiation bv offenngs and 
ceremonies The ghosts of the dead are especially feared 

MTSENSK (popularly Amchensk), a town of Russia, in the 
government of Orel, on the navigable Zusha River, 17 m from its 
confluence with the Oka, and on the Moscow & Kursk railway, 
32 m N E of the city of Orel Pop (1900), 9390 It is 
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mentioned m the Russian chronicles as early as 1 147 From 1 320 
to 1530 it was under the rule of Lithuania, in the latter year it 
was taken bv Russia, and became one of her chief strongholds 
against the raids of the Tatars It is now an important centre 
for trade in grain, hemp, hemp-seed oil, tobacco and spirits 

MTSKHET^ a decayed town of Russian Transcaucasia, in the 
government of Tiflis, 13 m by rail N N W of the city of TiQis, 
at the confluence of the Aragva with the Kura, at an altitude of 
1515 ft Pop (1807), 1221 One of the oldest places in Georgia, 
It was the capital of that country until supplanted by Tiflis 
in the last year of the 5th century a i> The most ancient scat of 
the Georgian kings was the castit of Arma-tsikhe, Armasis, or 
Harmozica, crowning a hill opposite to Mtskhet The most 
memorable relic of the latter is the cathedral, said to have been 
originally founded in the 4th century, though the existing 
building dates from the 15 th century and was restored in the 
i8th In the graveyard attached to this convent graves have 
been opened winch yielded objects of the Iron and Stone ages, 
and others of the era of the Roman emperor Augustus 

MUBARRAD, or Mobarrad (^bu-i *Abbas AIahommkd ibn 
YazId ui-Azur) (c 826“898), Arabian grammarian, was born m 
Basra, and became the leader of the Basran gr imrnanans against 
the Kufan school His judgment, however, was independent, 
as IS shown by his attack on some points in the grammar of Sibi- 
waihi, the greatest writer of his own school lie died at Bagdad 

His main woik is the gr immatical one known as Ihc hdnnl 
(Perfect)^ which has been tdilcd by W Wnglit (Leipzig, iS6^ s((| ), 
and piibhshed at Constantinople (i8og) and Cairo (1891) Two 
or three other works exist m MS ef C Biockclmann Cesch cUr 
arabt sc he n L literature 1 109 (Weimar, 1898) (C, W T) 

MUCH WENLOCK, a market town m the munu ipal borough 
of Wenlock (<7 ^ ), and the Ludlow parliamentary division of 
Shropshire, England, 163 m N W from I ondon on the Great 
Western railwa> It lies at the north end of Wenlo(k Edge, a 
range ninning south-west from the Se\ern valley A priory 
was founded here as a nunnery by St Milburg, granddaughter of 
Penda, about 680, and after being destroyed by the Danes was 
refoimded by Leofru in 1017 Afterwards it was remodelled bv 
Roger de Montgomery for Clunnc monks There are beautiful 
remains of the prior\ chinch, chiefly Ii^arlv English, but there is a 
chaptcr-hous'e of ornate Norman work The prior’s house, still 
inhabited, is a remarkable specimen of 1 f^th-c entury work, adjoin- 
ing and imorporiting remains m eailier styles The parish 
church of Holy Trinity, close to the ruins, is of mixed styles from 
Norman onwards There is a picturesque half-timbered guild- 
hall (1589) Irade is mainly agricultural, hut there are limestone 
quarries in the neighbourhood Wenlo( k received the grant of 
a market from Henr> III in 1224 It was incorporated by 
Edward TV in 1448, when it also received the privilege of 
returning members to parliament but in 1885 it ceased to have 
separate representation 

MUCIANUS, LICINIUS, Roman general and statesman, lived 
during the ist century a d Ills name shows that he had passed 
by adoption from the Mucian to the I icinian gens About a d S5 
he was sc nt by ( 1 iiidius, who had become suspicious of his inti- 
macy with Messallina to Armenia with Domitms Corbulo Under 
Nero he regained the imiierial favour After the death of Galba 
(69), Mucianus and Vcsjxisian (who was at the time in Judaea) 
both swore allegiaiv c to Otho, but when the civil war broke out 
Mucianus persuaded Vespasian to take up arms against Vitellius, 
who had seized the throne It was agreed that Vespasian shouM 
stay behind to settle aflaus in the East, while Mucianus made his 
way through Asia Minor ind Ihraec to attack Vitelhus He 
reached Rome the day after the death of Vitellius, and found 
Domitnn, Vespasian’s son, at the head of affairs, but until the 
arrival of Vespasian the real master of Rome was Mucianus 
But he never wavered m his allegiance to Vespasian, whose 
favour he retained m spite of his arrogance As no mention is 
made of Mucianus during the reigns of Titus or Domitian, he 
probably died during the reign of Vespasian He was a clever 
writer and historian He made a collection of the speeches and 
letters of the Romans of the older republican period, probably 


mcludmg a corpus of proceedings of the senate (Acta senatus)^ 
and was the author of a work, chiefly dealing with the natural 
history and geography of the East, which is often quoted by 
Plmy as an authority, especially for fabulous statements. 

See monograph by L Brunn (Leipzig, 1870) 

MUCIC ACID, QHjoOg or HOOC (CHOH)^ COOH, is obtamed 
by the oxidation of milk, sugar, dulcite, galactose, quercite and 
most varieties of gum by nitric acid It forms a crystallme 
powder which melts at 213® C It is insoluble m alcohol, and 
nearly insoluble in cold water When heated with pyridine to 
140® C , it is converted into oLlomuctc acid When digested with 
fuming hydrochloric acid for some time it is converted mto ojo! 
furfurane dicarboxylic and (ste Furfur ane), while on heating 
with barium sulphide it is transformed mto a — thiophene car- 
boxylic acid (see Thiophfne) The ammonium salt yields on 
dry distillation carbon dioxide, ammonia, pyrrol and other 
substances Ihe acid when fused with caustic alkalies yields 
oxalic acid 

MUCILAGE (from late I at muctlago, a mouldy juice, from 
mucere, to be mouldy), a term which denotes a viscid or glutinous 
mixture of water and any gummy vegetable substance (see Gum) 
Mucihgts are useful m medicine as vehicles for vanous insoluble 
and other drugs, and in the arts as thic keners (m cahco-prmting, 
dyeing, &:c ) 1 he Bntisli pharmac opoeia c on tains the mucilages 

of ac acia and tragacanth 

MUCKERS (Ger Muckern, t e canting bigots, hypocrites), the 
nickname given to the followeis of the teaching of Johann 
Heinric h Schonherr (1770-1826) and JohannWiIhelm Ebcl (1784- 
1861) Schonhcir, the son of a non-tommissioned officer at 
Memel m Prussia, was educated at the university of Konigsberg, 
where at that time the theological faculty, under the influence 
of Kantian idealism, was strongly rationalist in tendency The 
lad, who was miserably poor, was dissatisfied with a philosophy 
which stopped short of an explanation of ihe “ thing m itself,” 
and, having been rc ired in the strictest orthodoxy, he set to 
work to develop, with the aid of the Bible, a philosophy of his 
own In the end he believed himself to have reached ultimate 
knowledge, and became the prophet of a duahstic theosophy ^ so 
closely analogous to GnostK ism that it might have been taken 
for i dc liber ite revival, had not Schonherr' s lack of education 
precluded any such, idea Among his converts was Ebcl, who 
fiom i8to onwards gamed a great reputation in Konigsberg as 
in earnest preacher of the orthodox doctrines of sm, grace and 
redemption, and in 1816 was appointed “archdeacon,” ie 
prmcipal pastor, at the old church 111 Konigsberg In the pulpit 
he was orthodox, but he gathered about him a select circle of the 
initiated, to whom in private he taught Sehonherr’s doctrines 
Schonherr himself sank into the background, and eventually 
died in 1826 But Ebcl continued his teaching, and was joined 
in 1827 by Heinrich Diestel, also a Lutheran pastor of Konigsberg 
1 hey became father-confessors to a wide circle of silly fashionable 
people in the Prussian capital In view of their peculiar teaching 
as to “ the purification of the flesh,” which involved the minute 
regulation of the mtercourse of married people, scandal was 

^ Schonherr cJistinguibhetl tv\o primal powers or principles — one 
male and active, the other female and ]^)ai>sivc — having Ixitn person- 
ality and volition, he called them Light and Darkness, Fire and 
Water They moved freely m the void, and from their ultimate 
contact God and the world sprang into being Evil came into 
existence owing to the fall of Lucifer, a Light being created by God, 
who in revenge lent his aid to the powers of Darkness Sm came 
with the Fall of Man, and this infection, inherited with the blood, 
necessitated redemption in ortler to restore the harmony of the primal 
powers This was the work of Christ, who descended into a world 
the mliabitants of winch aie divided mto children of Light and chil- 
dren of Darkness Ihe power of the Holy Ghost, cmanatmg from 
Christ, perfects the lugher natures m whom Christas ' law of righte- 
ousness ” IS repiesenled and who to a certain extent share m his 
being, it becomes theur duty to obt im control over the lower natures 
so as to struggle against the jxiwcrs of Darkness in them— powers 
winch can be overcome by prayer, fasting and sclf-morlmcatiDn 
generally The end was near and the triumph of the Light 
assured Antichrist (Nmxileon) had alreidy appeared, and when 
Christ came He would find no faxth on the earth (Luke xviu. 8), 
because faith would be swallowed up m knowledge. 
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inevitable Matters came to a head m 1835, Count 

Fmckenstein, himself formerly an •initiate, denounced the two 
pastors and accused them of immorality Diestel wrote two 
violent tirades against the count, who brought an action for 
slander and w on it 1 he evidence taken in the case was then laid 
before the consistors^ and proceedings followed which became 
famous as the “ Konigsbergtr Religionsprozess (1835-1841 )d 
ending in scntcrces of deprivation on both Fbel and Diestel 
Ihe charges of actual immorality were dismissed, but there is no 
doubt that some of their followers established practices akin to 
those of the Agapemone and the Perfectionists Some of them 
migrated to Brazil, where m 1874 at Porto Alegre a company of 
them came into cpllision with the military 

Sec J I Mombtrt, Faith VilIoywu^ (London, 1882) Hepworth 
Dixon, ^pmtiidl Wive^ (1868), and, more especially, the article 
on Schonherr, by P Tschackcrt, in Herzog Hanek, Realent\klopadie 
(3rd ed , I eipzig, 1906), xvii 670 

MUCUNA, a genus of twining plants, belonging to the natural 
order Leguminosae, and natives of the tropics M prunens is 
popularly known as cowhage or cowitc h, a corruption of the Hindu 
Ktwach It IS a tall annual climber with large dark purple pea- 
like flowers, and golden-brown velvety pods recalling those of the 
sweet pea, the bans or bristles on which often raise blisters on 
the skin It IS common in the tropical regions of India, Africa 
and America, and the hairs on the pod have long been used in 
medicine as a vermifuge 

MUDANIA (anc Apamea Myrlea)^ a town of Asia Minor, on ' 
the south c oast of the Sea of Marmora, and the port of Brusa It 
IS connected with Brusx by «i railway and a carriage road, and 
with Constantinople by steamers 01 i\e oil is produced Pop , ' 
5900, of which two-thirds are (irecks 

MUDHOL, a native state of India in the southern diMsum 
of Bombay Area, 368 sq m , pop (1901), 63,001, rt\cmie, ' 
£20 000 It was a M ihratti principalitv dating from M xhom- 
medan rule before the rise of Sivxji Ihe family name ol the , 
chief lb Ghorpade The town of Mudhol stands on the kit bank , 
of the Ghatprabha, pop (1901), 83tj9 

MUDIE, CHARLES EDWARD (1818-1890), Fnghsh publisher 
and founder of Muclie’s Lending Library, was bom at Chelsea 
on the 18th of October i8t8, the son of a secondhand bookseller 
and newsagent In 1840 he established a stationcrv and book- 
selling business in Bloomsbury, London He was the first 
publisher of fames Russell Lowell’s poems m Enghnd, and of 
Emerson’s Man Thtnhn^ In 1842 he began to lend books 
Ihis departure proved so suetessfiil that in 1852 he moved his 
‘^Select Libriry” to larger premises in New Oxford Street, j 
London In i860 these premises wen substantially enlarged, i 
and brane hes of the business cstabbshed, and in 1864 Mudie’s ” j 
was converted into a limited eompiiii) Mudie himself died on 
the 28th of October 1890 j 

MUFF, an article of outdoor apparel, open at either end, for | 
holding the hands m and keeping them warm, generally macie of j 
fur, but also of velvet, silk, Mufls are now onlv used in 
England by women, but m the 17th and 18th centuries were 
fashionable for men In Roman times the place of the glove was 
taken by long sleeves {mamcae) reaching to the hand, and m 
winter special slee\es of fur were worn (ef Oic Phil 11 ii, 26) 

In Medieval I atm we find the word mufjulae, defined by Du 
Cange (Gloss , 5 ) as chirotlucac pellitae ei htbernae He quotes 
from a cartulary of the year 817, of the issuing to monks of sheep- 
skin coverings to be used during the winter These may have 
been, as the Roman ccrtainlv were, separate coverings for each 
hand, although the cartulary e ited also distinguishes the glove 
for summer from the inuffulae for winter wear The 0 Fr moufie 
meant a thick glove or mitten, and from this the Du mof^ 
Walloon mouffe, and thence Eng “ muff,” are probably derived 
From the Fr moufie Imve come the various uses, verbal and 
substantival, of ” muffle,” viz to wrap round for protection, for 
deadening sound, &c , and for a chamber or receptacle in a 
furnace to protect objects from e ontact with fire while exposed to 
heat The slang use of “ muff ” for a clumsy, awkwarei person 
IS of late origin It appears in the middle of the 19th century 

* The contemptuous designation Muckern dates from this time 


MOFFLING, FRIEDRICH KARL FERDINANDt Freiherk 
VON, called WEISS (1775-1851), Prussun general field marshal, 
was bom on the 12th of June 1775, and entered the Prussian 
army m 1790 In 1799 he contributed to a military dictionary 
edited by Lieut W von Leipziger, and m the wmter of 
1802-1803, being then a siiballem, he was appointed to the 
newly-formed general staff as “ quartermaster-lieutenant ” He 
had already done surve\ work, and was now e harged with survey 
duties under the astronomer F X von /acli (1754-1832) In 
1805, when in view of a war with F ranee the armv was placed on a 
war footing. Muffling w is promoted captain and assigned to tho 
general staffs, successively, of General von Wartenslelien, Prince 
Hohcniohe and Blurhcr In 1806 he served under Hohenlohe, 
the duke of S ixe-Weimar, and Bluchei, and was ineludexl in the 
capitulation of the latter’s corps at Rattkau, after which he 
entered the civil service of the duke of Weimar He rejoined the 
army on the outbreak of the War of Lihrrition m 1813, and was 
placed on the headquarters staff of the army of Silesia IIis 
business cjualities and common sense were greatly valued, 
though the temperamental differences between Muffling and 
Gneiscnau often kd to friction, especially as the former was m a 
measure the representative of the antiquated “ topographical 
school of strategists, to whom (rightly in the main) the disaster 
cjf Jem was attributed In the interval between the first 
occupation of Pans and the Hundred Diys, Muffling served as 
chief of the stiff to the Russiin general Barclay de Tolly and to 
General Kleist von Nollendorf He was Prussian commissioner 
at the duke of Wellington’s headquarters in the Waterloo cam- 
piign, and wms involved in the vairious controversies which 
centred louncl the events of the i6th of June 1815 After the 
final fall of Napokon he served on the staff of the armv of 
occupation m Franc e and was for some months military governor 
of Pans lie spent a part of his time on the Rhine in survev 
work, and was cmploved by Frederick William III m various 
diplomatic missions In 1821 he became chief of the general 
staff at Berlin, and though he has been accused of indulging his 
taste for topcjgraphical work at the expense of training for war, 
his work was not wasted, for he gave an excellent organization 
to the general staff, and executed elaborate and useful surveys^ 
In 1829 he visited Constantinople and St Petersburg in connexion 
with negotiations for peace between Russia and Turkey He took 
a prominent part in the military and civil history^ of Prussia, and 
from 1838-1847 was gov ei nor of Berlin Failing health compelled 
his retirement in the latter vear, and he died on the i6th of 
January 1831, at his estate of Ringhofcn near Berlin 

Under the initials of C(arl) von W(eiss), he wrote vanous important 
works on military irt and history Opi rations plan der preu^^ sacks 
Armee /<So 6 (Weimar, 1807) maigmalia on the archduke Charles's 
Grtindsaize dtr holuren Kriegskunst fuY die Cemrale der oesterr 
AYfnce, md on Ruble von Lilicnstein's Bertcht nhcY die Vor^ange 
het dey Hohenloheschen Armee /S06 , Dte preussisch Yusstsche ham- 
pagne bts sum Waffensttllstande /S/? (Btrhn, 1813), (jeschichte der 
Armcen unter Wellington und JUucher (Stuttgart, 18^7) Zur 

Knegsgesch der Jahre /S/j~/S/; dte Fetd^uge der schlcstschen 
Armee von der Dcendigung des affenstiUstandes bts zur Eroberung 
von Fans (Berlin, 1824) Betraihtungen uher die grossen Operatjonen 
und Schlachten (Berlin, 1825) Napoleons 'Strategic rSr^ 

(Berlin, 1827), and an essay on the Roman loads on the lower Rhine 
(Beilin, 1834) Mulfling w as vlso the inventoi of a system of hachur- 
mg for maps His reminiscences, Aus metnem L eben, were published 
it Berlin m 1851 

MUFTI,^ 1 consulting canon-lawycr in Islam, who, upon 
applicatuyi, gives fatwds (felvas) or legal opinions on points of 
cinon law (see Mahommfdan Law) These are asked and given 
in strictly impersonal form, but the cadi, or judge, then applies 
them to the case and decides in aceordanee with them In 
theory, any learned man whose opinion is respected and whose 
advice is sought can give fatw^s But generally in a Muslim 
state there are muftis specifically appointed by the government, 
one for each school of c anon law in each plac e F ach of the se 
renders opinions in accordance with the law-books of his sc hool, 

* Die use of the word for plain or civilian clothes worn instead 
of uniform is onginallv Anglo-Indian It mav h ive been suggested 
by the loose flowing robes of the stage mufti, ' and thus implied 
any easy dreSs worn by an officer when out of uniform 
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he has no scope for free interpretation, everything is fixed there, 
and he must follow the precedents of the elders In Turkey 
there is a chief mufti, called the Sheikh al-Isl 5 m, whose office 
was created by the Ottoman sultan, Mahommed IT , in 1453, 
after the capture of Constantinople He is, in a sense, the head 
of the ecclesiastical side of the state, that controlled by canon 
law, while the grand vizier is at the head of secular matters 
Although his powers are delegated by the siiltan-caliph, and he is 
appointed and can be dismissed by him, yet in his fatwS-issuing 
power he is independent The sultan ma> dismiss him before 
he has a chance to issue a fatwa , but if he once issues it the result 
IS legally automatic, even though it means the deposition of the 
sultan himself Thus it was by a fatwa of the Sheikh al-IsUm 
that the sultan Abdul Hamid was deposed 

See Juynboll, De mol ammedaansche Wet y 40 sqq , Dc Slant's 
trans of Ibn Khaldun's Prol/gomines, I Ixxviii 447 seq Turkey 
in Europe, by ‘ Odysseus, 131 scq Young, Co}ps de droit oiiomany 
I X 285,289 {D B Ma ) 

MUGGLETON, LODOWICKE (1609-1698), English sectarian, 
was born m Bishopsgate Street, London His father was a 
farrier, but he himself was bred to be a tailor In 1651 he began 
to have revelations, and to proclaim himself and his cousin John 
Reeve, whose journeyman he was, as the two witnesses mentioned 
m Rev XI 3 In 1652 they put out their “ commission book 
under the title The Transcendent Spintuall TreaHse An 
exposition of their doctrines was published in 1656 under the 
title of The Divine J oohing-Glasb Among other views (besides 

the doctrine of the divine mission of the authors) this work taught 
that the distinction of the three persons in the Trinity is merely 
nominal, that God has a real human body, and that He left 
Elijah as His vicegerent in heaven when He Himself descended 
to die on the cross Muggleton’s opinions gained some notable 
adherents, but also called forth much opposition In i6«53 he 
was imprisoned for blasphemy, and twice (1660 and 1670) his 
own followers temporarily repudiated him His attack on the 
Quakers drew forth William Penn’s book, 2 he New Witnesses 
proved old Heretics (1672) In 1677 Muggleton was tried at the 
Old Bailey, convicted of blasphemy, and fined ^^500 Reeve died 
in 1658, but Muggleton survived till 1698 

His collected works, including the posthumous Acts of the Witnesses, 
were published in 175O and m 1832 some sixty Muggictonians 
subscribed to bring out a new edition of The Work^ of J Reeve and 
L Muggleton (in 3 vols 410) Even as late as 1840 1 he Dtvtne 
I oohng Glass was rcpnnted by members of the then almost extinct 
sect See A Jessopp, 7 he Coming of the Friars (1888) 

MUGWUMP, in American political slang, a name applied to 
any independent voter, and especially to those independents in 
the Republican party who refused to support James G Blame, 
when nominated by that party for the presidenc) in 1884, as 
since adopted in England it usually means one who stays neutral 
and votes for no party Originally “ mugwump ” (mogkiomp) 
was a North American Indian word, in the Massai husetts dialect 
of the Algonquian, meaning “ great man ” (mogkiy great, omp, 
man), and in New England it was used of self-conceited 
politicians 

MUHAMRAH(Mohammerah), a town of Persia, in the province 
of Arabistan, in 30° 26' N , 48° 11' E , on the Hafar canal, 
which joins the Karun with the Shatt el Arab, and flows into the 
latter 40 m above its mouth at Fao and about 20 m below 
Basra It has post and telegraph offices, and a population of 
about 5000 With the opening of the Karun river, as far as 
Ahvaz, to international navigation in 1889, Muhamrah acquired 
greater importance, and its customs, which until then were leased 
to the governor for |fj[5oo per annum, rose considerably, and paid 
£8000 until taken over by tljf central customs department under 
Belgiai;! officials in 1902^^ H is estimated that the value of the 
imports and exports into and from Muhamrah, excluding specie, 
IS a^qjit^ £390,000 per annum, paving customs amounting to 
Until 1847, >^fien it definitely became Persian 
tei accordance with art n of the treaty of Erzerum, 

Muliamrah was alternately claimed and occupied by Persia and 
Turkey, its ruler, an Arab sheikh, helping either power as he 
found it convenient Since then the governor of the town and 


' adjoining district has been a sheikh of the K’ab or Chaab Arabs, 
a powerful tribe of the Shi ’ah branch of Islam At the dose of 
the Anglo-Persian campaign in 1857 Muhamrah was taken by a 
British force 

MtiHLBERG, a town of Germany, in Prussian Saxony, on the 
left bank of the Elbe, 8 m below Riesa Pop (1905), 3380 
It carries on a considerable trade by water in timber and corn 
Muhlberg is famous for the victory gained here, on the 24th of 
April 1547, by the emperor Charles V over the elector of Saxony, 
John Frederick 

See T enz, Dte Schlacht hei Muhlberg (Gotha, 1879) and Bertram, 
Chromk der Stadt Muhlberg (Torgau, 1864) 

MUHLENBERG, HENRY MELCHIOR (1711-1787), German- 
American Lutheran clergyman, was bom in Einbeck, Hanover, 
on the 6th of September 1 7 1 1 When he was twelve years old 
his father, a member of the city council, died The son entcied 
the university of Gottingen in 1733, and his work among tlie 
poor of Gottingen led to the establishment of the present orphan 
house there In 1738 he went to Halle to finish his theological 
studies, he was a devoted worker in the iranckesche Stiftung, 
which later served as a partial model for his great-grandson s 
community at S t J ohniand. Long Island He was deacon at Gro&s- 
hennersdorf, in Upper Lusatia, in 1739-1741 In 1742, in reply 
to a call from the Lutheran churches of Pennsylvania, he went 
to Philadelphia, and was joined from time to time, especialh in 
1745, by students from Halle Muhlenberg occupied himself more 
particularly with the congregation at New Providence (now 
Trappe), though he was prai tically overseer of all the I utheran 
churches from New Yoik to Maryland In 1748 he organi/cd the 
first Lutheran synod in America Muhlenberg married in 1745 
Anna Maria Weiser, daughter of J Conrad Weiser, a well-known 
Indian interpreter, and herself said to have had Indian blood in 
her veins, by her he had eleven children Throughout the War 
of Independence he and his sons (see below) were prominent 
patriots lie died at Irappe on the 7th of October 1787 The 
importance of his work in organizing and building up the Ameri- 
can I utheran Church, of which he has been called the Patriarch, 
can hardly be exaggerated, but his example in preaching in 
English as well as in German was, unfortunately for the growth 
of the I utheran Church, not followed by his immediate sue cessors 
He had no sympathy with the Old Lutherans and their strut 
orthodoxy — on the contrary he was friendly with the Reformed 
congregations, and with George Whitefield and the 1 ennents 

See Life and Times by Wilhim J Mann (Philadelphia, 1887) 

MUHLENBERG, JOHN PETER GABRIEL (1746-1807), 
American preac her and soldier, son of H M Muhlenberg {q v ), 
was born at Irappe Pennsylvania, on the ist of October 1746 
With his two brothers he was educated in Germany He entered 
the I utheran ministry, had charge of churches at New German- 
town and Bedminster, New Jersey, and after 1772 of a church in 
Woodstock, Virginia, and there in 1775 raised the 8th Virginia 
(German) regiment, of which he was made colonel, in February 
1777 he became a bngadier-gencral in the Continental Army , and 
in September 1783 was breveted major-general He took part 
in the battles of Brandywine, Germantown and Monmouth, and 
at Yorktown (ommanded the first brigade of light infantiy 
After the war he removed to Pennsylvania He was a member 
of the Virginia convention of 1776, was vice-president of the 
supreme-executive council of Pennsylvania in 1787-1788, and 
was a representative in Congress in 1789-1791, in i 793 ‘“i 795 ^ 
and in 1799-1801 In 1801 he was elected as a Democratic- 
Republican to the United States Senate, but immediately 
resigned to become supervisor of revenue for the district of 
Pennsylvania He became collector of the port of Philadelphia in 
1803 He w as a friend of Thomas Jefferson and of James Monroe^ 

See Life by Henry A Muhlenberg (Philadelphia, 1849) 

His brother, Fredertck Augustus Conrad Muhifnberg 
(1750-1801X became his father’s assistant in Philadelphia in 
1770 J was pastor of the Christ (or Swamp) German I utheran 
Church of New York City from 1773 to 1776, and in I 777 “i 779 
was assistant to his father rt New Hanover In 1779-1780 he was 
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a member of the Continental Congress, in 1780-17830! the Penn- 
sylvania general assembly (then consisting of only one house), 
and in 1789-1790 of the state constitutional convention He 
was president of the Pennsylvania convention which ratified the 
federal constitution, and was a member in 1789-1797 of the 
national House of Representatives, of whuh he was speaker in 
1789-1791 and 1793-1795 On the 29th of April 1796, as chair- 
man of the committee of the whole, he cast the deciding vote 
for the laws necessary to carry out Jay s treaty 
Another brother, Gotthiii' Henry Ernest Muhienberg 
(1753-181 s), was a prominent lutheran clergyman, and was 
pastor of a church m Lancaster, Pennsylvania, from 1779 
death , but he is best known as a botanist, and published Catalogus 
planiarum Americae septentnonahs (1813) and Desert ptio ubertor 
gramtnum et plantarurn calamartarum imencae septentnonahs 
tndignarum et circurum (1817) 

See John M Maisch, G H h Muhlenberg als Botamher (1880) 
Gotthilf s son, Henry Augustus Muhienberg (1782-1844), 
was pastor of a Lutheran Church in Reading, Pennsylvania, in 
1802 1828, was a Democratic representative in Congress in 1829- 
1838, and was United States minister to Austria in 18^8-1840 
MUHLENBERG, WILLIAM AUGUSTUS (1796-1877), 
American philanthropist and Protestant Episcopal clergyman, 
great-grandson of H M Muhlenberg and grandson of F A C 
Muhlenberg, was born in Philadelphia, Pennsylvania, on the 
ibth of September 1796 He graduated at the university of 
Pennsylvania in 1815 In 1817 he was ordained a deat on in the 
Protestant Episcopal Chun h, and became assistant to Bishop 
William White (1748-1836) m the rectorship of Christ Church, 
St Peter s and St James’s, Phil idelphia In 1820 he was ordained 
priest and until 1826 was rector of St James’s Church, Lancaster, 
Pcnnsvlvania Laigely owing to his efforts, Lancaster was the 
second public school district created m the state His interest 
in church music and hymnodv prompted his pamphlet of 1821, 
A Plea for Chruiian Hymns , he dicw up for the use of his own 
parish a collection of Church Poetry (1823) and m 1823 he wis 
appointed by the General Convention a member of the committee 
on psalms and hymns, whose collection, approved in 1826, con- 
tained several of Muhlenberg’s own compositions, me lucling “ I 
would not live alway,” “ Shout the glad tidings,” and Saviour, 
who thy flock art feeding ” From 1826 to 184:; he was rector 
of St George’s, Flushing, I ong Island, where in 1827 he became 
head C)f the Flushing Institute, probably the first Protestant 
Episcopal church school ” in the United Slates He founded 
a St PiLirs ( ollegc, to include the inslitiitc, hut the panic of 1837 
and the refusal of a chaiter by the stite legislature brought it to 
an end, and the property was sold a few years after Muhlenberg 
left Flushing The methods of this institute were howe\er 
copied widely, church schools spring up everywhere, and St 
Piul’s School, Concord, New Hampshire, and the Groton School 
in Massachusetts were established in accordance with his ideas. 
In 1845 he removed to New York Citv, where m 1846 he became 
rector of the Church of the Hol> Communion a “ free ” church 
built by his sister, Mrs Mary A Rogers Here Muhlenberg 
foundeci the first American order of Protestant Episcopal 
deaconesses, the Sisterhood of the Churc h of the Holy ( om- 
munion, begun m 1845 and formally organized in 1852 The 
work of the sisterhood led to Muhlenberg’s estalihshment of St 
Luke’s Hc^spital (opened in 1858), for which his congregation 
made offerings each St Luke’s Da> after 1846 In 1866 he founded 
on Long Island the Church Industrial Community of St Johnland 
He bought 533 acres (mostly wooded), with a shore front of il m 
on Long Island Sound, near King’s Park, 45 m from New 
York City, to be a home for the aged and for voung children, 
especially cripples ^ The plan was not reformatory nor purely 
* The Society of St Johnland incorporated in 1870 has a chapel 
the Church of the Testimony of Jesus (1809), St John's Inn the home 
for old men (also built in 1869), Sunset Cottige, a home for twelve 
aged couples, Muhlenberg House for old women the Fabbii Home, 
the Sunbeam Cottage (given by Mr and Mrs Cornelius Vanderbilt 
in 1881), Lawrence House for babies, a hbnr} and vilhgc hall, a 
kindergarten, a school house, and the " mansion," Dr Muhlenberg's 
home at St Johnland and later the home of Sister Anne Ayres, his 
biographer, during her superintendence of the society 
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charitable, and a moderate rent was charged for the cottages 
In the St Johnland cemetery is the grave of Dr Muhlenberg, who 
died on the 8th of April 1877 in St Luke’s Hospital, New York 
City Hib ideal of the church was that it was missionary and 
( vangehcal as well as t athohe with formal government and ritual , 
hence he called himself an “ evangelical Catholic ” and wrote the 
Evangelical Catholic Papers ^ which were collected and published 
by Anne Ayres m 1875-1877 

Sec Anne Ayres, Life and Work of William Augustus Muhlenberg 
(New York, 1880), and W W Newton, Dr Muhlenberg (Boston, 
1890), in the American Religious Lcadtis Senes " 

MUHLHAUSEN, a town of Germany, in Prussian Thuringia, 
on the right bank of the Unstrut, 25 m N W of Gotha by rail 
Pop (1903), 34,359 It consists of a new and an old town, 
surrouncieci by fiv e suburbs, and has numerous old churches and 
towers Ihe most interesting churches are those of St Mary and 
of St Blasius, dating respectively from the 14th and the 12th 
century, the town hall is also a fine medieval structure Ihe 
chief industries are the spinning and weaving of woollen and 
cotton Other manufactures include needles, machinery, cigars, 
soap, hosiery, furniture and shoes There are also establish- 
ments for d>eing, tanning, hme>burning, iron making brewing 
and the preparation of liqueurs 

Muhlhausen is one of the oldest towns in Ihunngia, and 
IS said to have been fortified in 925 Its early importance is 
show n bv the grant of privileges made to it by the German King 
Henrv I , and by the diet held here in 1135 During the 
Reformation period Muhlhausen became notorious as one of the 
chief scats of the Anabaptists Thomas Munztr, one of their 
leaders, was captured in the vicinity and executecl in the town 
Internal disscnsicms and injuries rcieived during the Thirty 
Years’ War and the Seven Years’ War afterwards reduced 
Muhlhausen to unimportance In 1802 it lost its independence 
and passed to Prussia, in 1807 it was attached to the kingdom of 
W’estphalia, but m 1815 it again became Prussian The Teutonic 
Order established itself at Muhlhausen in 1200 

See I Heycleiircieh, Aus der (rrschuhtc dtr Rcichsstadt MUhl 
hausen (Halle, 1900) Ncbelsieck, Re formationsgeschuhte der Stadt 
Muhlhausen (Migdcburg, 1903) Herquet, Urkundenbuch der 
ehemaltgtn fnien Rach^stadt Muhlhausen (Halle, 1874), h ^tephan, 
T erfassungsfeschtchte der Retchsstadt Muhlhanstn (Sonclcsshauseti, 
1880) Jordan, ( hronik der Stadt Muhlhausen (Muhlhausen, 1900- 
190O) and Puhrer durch Muhlhausen und Vmgegend (1901) 

MUIR, JOHN (1810-1882), Scottish Orientalist, was born on 
the 5th of February 1810 in Glasgow, where his father, William 
Muir (d 1821), was a merchant He was educated at the 
grammar school of Irvine, the university of Glasgow, and the 
East India Company s College at Haileybury He went to India 
m 1829, and served with distmc tion in \ arious offie es, as assistant 
secretary to the board of revenue, Allahabad, as collector 
at Azimgarh, as principal of the Victoria College, Benares, and 
as civil and session judge at Fatehpur lie e ne ouraged the study 
of Sanskrit, and furthered schemes for the enlightenrvent and 
amehoratiem of the Hindus In 1853 he retired and settled m 
Edinburgh, where he continued his Indian labours In 1862 he 
endowed the ehair of Sanskrit in the university of Edinburgh, 
and was the main agent in founding the Shaw fellowship in moral 
philosophy He was a D ( I of Oxford, LL D of Edinburgh 
and PhD of Bonn, and w^as one of the first to receive the 
distinction of C I F He died on the 7th of March 1882 

In 1S58 appeared vol i of his Original Sanshit Texts (2nd cd , 
1808) it was on the origin of caste , an in(|uirv intended to show that 
It did not exist in the Vedic age Vol 11 (ist ed , i860, 2nd 1871) 
was concerned with the origin and racial ifiinities of the Hindus, 
exhibiting all the then available evidences of their connexion, then 
linguistic, social and political kinship, with the other branches of 
the I nclo- European stock Vol 111 (isted i86t , 2nd 1868) vas on 
the Vedas, a full inquiry as to the ideas of their origin, authority 
and inspiration held both by the Vcdic and later Indian writers 
Vol IV (ist ed , 1863 , 2nd, 1873) was a comp irison of the Vedic with 
the later representations of the principal Indi m deilu s, an exhibition 
of the process by which three gods hardly known to the Vcdic 
hymns became the deities of the former Hindu Tnmurti Vol v 
(1870) was on the Vedic mythology Muir was also the author 
of a volume of Metrical Translations pom the Sanskrit an anonymous 
work on Inspiration, several works m Sanskrit and many essays in 
the Journal of the Royal Asiatic Society and elsewhere 
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MUIR, SIR WILLIAM (1819-1905), Scottish Orientalist, 
brother of the preceding, was born at Glasgow on the 27th of 
April 1819 He was educated at Kilmarnock Academy, at 
Glasgow and Edinburgh Universities, and at Haileybury College, 
and m 1837 entered the Bengal Civil Service He served as 
secretary to the governor of the North-West Provinces, and as a 
member of the Agra revenue board, and during the Mutiny he 
was in charge of the intelligence department there In 1865 he 
was made foreign secretary to the Indian Government In 1867 
he was knighted (K C S T ), and in 1868 he became lieutenant- 
governor of the North-West Provinces In 1874 he was appointed 
financial member of the Council, and retired in T876, when he 
became a member of the Council of India m London He had 
always taken an interest in educational matters, and it was 
chiefly through his exertions that the central college at Allaha- 
bad, known as Muir’s C ollege, was built and endowed In 1885 
he was elected princ ipal of Edinburgh University in suc( ession 
to Sir Alexander Grant, and held the post till 1903, when he 
retired Sir Willi im Muir was a profound Arabic scholar, and 
made a careful study of the history of the time of Mahomet and 
the early caliphate His chief books arc a life of Mahomet and 
Htstorv of Islam to the Era of the Hegira, Annals of the Early 
Caliphate, The Caliphate, an abridgment and continuation of the 
Annals, which brings the record down to the fall of the c^aliphate 
on the onset of the Mongols, 2 he Koran its Composition and 
Teaching, and The Mohammedan Controversy, a reprint of five 
essays publik>hed at intervals between 1885 and 1887 In t88i 
he delivered the Rede lecture at Cambridge on The Early Cali- 
phate and Rise of Islam He married in 1840 Elizabeth Huntly 
Wemyss (d 1897), and had five sons and six daughters, four of 
his sons served in India, and one of them, Colonel A N Muir 
(d 1899), was acting resident in Nepal 

MUKADDASl ^ [the aopellation of Shams ad Din Abu Abdall ih 
Mahommed ibn AhmadJ {ft 967-985), Arabian traveller, author 
of a Description of the Lands of Islam, which is the most original 
and among the most important of Arabic geographies of the 
middle ages His family name was A 1 Bashari His paternal 
grandfather was an architect who constructed many public 
works m Palestine, espec lallv at Acre, and his mothc r’s familv 
was opulent His maternal grandfather, a man of artistic and 
literary tastes, migrated to Jerusalem from Jurjan province in 
Persia, near the fnmtier of Khorasan His descriptions rest on 
extensive travels through a long series of years His first 
pilgrimage was made at the age of twenty (in a h 356— a d 967), 
but his book was not published till ah 375 (a d 985-986), when 
he was forty vears old 

The two MSS (at Berlin and Constantinople) npnscnt a later 
recension (a h 378) The book became known in hiiro}>c through 
the copy brought from India by Sprenger, and was edited by 
lessor M J (Ic Gome as the third part of his Bibliotheca (leograph- 
orum Arabteorum (Leulcn, 1877) Set also the English translation 
(unfinished) b y G b A Ranking and R F Azoo, in Bibliotheca 
indtea, KeW ^rics, Nos 899, 952, 1001 (Bengal Asiatic Society, 
1897-1901) Mukaddasi's byiian chapter has been separately 
translated and edited in English by Guy le Strange (London, Pales- 
tine Pilgrims’ Text Society, i886) in German by J Gildemcistcr 
in Zeitschrift des deuhehen Pal(i 6 tina Vereins, vol vn (1884) 

MUKDEN (Chinese Shengktng), the capital of Manehuna, on 
the Hun ho, no m N E of Niuchwang, in 41® 51' N , 123® 38' 
E , with a population of 250,000 It is a centre for trade and 
also for missionary enterprise It was formerly the headquarters 
of the Ma^chu dynasty, and their tombs lie within its confines 
Mukd^Bj^-fe a fine town, with splendid walls, about a mile long 
each wh^ The suburbs extend a considerable distance from the 
are surrounded by mud walls In the centre of the town 
ifeSids a small palace surrounded bv an inner wall and roofed with 
ydlow tiles The boots and pack of Nurhachu, the founder of 
the present Chinese dynastv, who w^as a pedlar, are preserved 
there Nurhachu’s son, the emperor T’len-tsnng (1627-1636), 
built temples to heaven and earth in the neighbourhood of the 
city in imitation of those at Peking These are much dilapidated 
Four or five miles to the east of the town stands the Pn-ling or 
“ happy tomb,'’ where the remains of Nurhachu rest, the outer 
^ A 1 Mukaddasi = ’’ the Jerusalemite 


gates of which are adorned with a green majolica representation 
of an imperial dragon Ihe Emperor K’len lung (1726-1796) 
wrote a poem on Mukden, which was translated into French by 
e Amiot and attracted the attention of Voltaire During the 
Russo-Japanese War in 1905 some of the heaviest fighting took 
place before Mukden, what is known as the “ battle of Mukden ” 
covering operations from the 19th of February till the Japanese 
occupied Mukden on the loth of March and the Russians 
retreated northward on the 12th 

MUKDISHU {Magodoxo), a seaport of Italian Somaliland, East 
Africa, m 2° i' N , 45° 24' E It is built on the sandy coast 
which separates the Wehi Shebeli from the sea J he harbour 
is open Mukdishu, formerly extensive, is largely in rums, it 
consists of two villages, Hamarhwm to the south and Shingani 
to the north There are some houses in the Moorish style and a 
mosque among the rums bears date ah {i e ad 1238) 
Between the two settlements is the governor’s palace and north 
of the town is a massive square tower built by the Portuguese in 
the 16th century The population, about 5000, is mainly com- 
posed of descendants of negro slaves known as Abesh 1 here are 
also Somali, Arab and Hindu settlers Mukdishu is mentioned 
bv Marco Polo and described by Ibn Batuta as an “ immense ” 
city Ihis was in the early part of the 14th (entury It was a 
flourishing |>oit and had many ime mosques when captured b> 
the Portuguese (about 1510) Under Portugal the place fell into 
decay It parsed in the 17th century into the possession of the 
imams of Muscat, but m the i8th century became piactii^lly 
independent It was reconquered by Sevvid Said c 1830, and 
on the division of his dominions fell to Zanzibar In 1892 it was 
transferred to Italy (see Somat tland, Italian) The n ime of the 
town IS spelt in a great variety of wavs, iik ludmg Madeigastar, 
whence the name of the island of Madagascai Alfred Grandidier 
points out that the Portuguese, misled by Marco Polo s descrip- 
tion of Mukdishu as an island, fancied they had discovered the 
land of which he wrote when they touched at Madagascar 

MULA, a town of eastern Spain, in the province of Murcia, on 
the left bank of the Mu la, a small right-hand tnbutai^ of the 
Stgura, periodically liable to destructive floods Pop (1900), 
,12,731 Ihe Sierra Espuna rises on the south to a height of 
nearly 5200 ft Mula has a small trade in agricultural produce, 
wine and olive oil About 4 m cast are two groups of houses 
known as the Banos de Mula, with warm sulphurous springs of 
(cmsiderable loc il repute 

MULATTO (S})an and Port miilato, diminutive of mulo, Lat 
mulus, a mule, used as denoting a hybrid origin), a person one of 
whose parents is of a white race and the other a negi 0 In I atm 
America such half-breeds are sometimes called mestizos 

MULBERRY ^ (botanically Morus, nat ord Moraceae), a 
genus of about ten species growing in tlie temperate regions 
of the northern hemisphere and m the mountains of the tropics 
They are deciduous trees or shrubs with alternate, toothed, 
often three-lobed leaves and unisexual flowers in catkin-hke 
infloresc ences 

The black mulberry {Morus nigra), a native of western Asia, 
spread westwards m cultivation at an early period, it was 
cultivated by the Greeks and Romans, and in northern Europe 
by the 9th and loth centuries Up to the 15th century it 
was extensively grown m Italy for rearing silkworms, but has 
since been superseded by M alba It is now mainly cultivated 
for Its oblong purplish-black compound fruit — the so-called 
sorosis, formed from the whole female inflorescence m which 
the perianth leaves of the single flowers have become fleshy — 
which IS wholesome and palatable if eaten fresh before acetous 
fermentation has set m The mulberry succeeds as a standard 
in the warmer parts of England, espei lally in sheltered 
situations, but m the north of England and the less favoured 
parts of Scotland it requires the assistance of a wall The 
standard trees require no other pruning or training than an 
occasional thinning out of the branches, and are generally 
planted on lawns, to prevent the fruit bemg damaged when it 

^ Mulberry stands for nturberry or mor berry, t e morus and 
** berry,** cf Ger maulbeere, O H 6 mtilberi, nuXrberi 
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falls The tree succeeds best in a rich, deep, and somewhat 
moist loam, but grows well in any good garden ground It 
IS usually propagated either by cuttings or lay ers, which latter, 
if made from the older branches of the tree, come sooner into 
bearing Cuttings planted in the spring should consist of 
well-npened sh(K)ts of the preceding year, with a joint of two- 
year-old wood at their base, or if planted in autumn should 
have the shoots well matured, and furnished with a heel of 
two-year-old wood The branches and even stout limbs are 
sometimes employed as cuttings instead of the younger shoots, 
especially when the object is to obtain a bearing tree quickly 



Mulberry {Moms mgr a) Shoot bearing Fruit 
I Catkin of male flowers 3 nat 3, Cluster of female flowers 
size 4, Two female flowers 

2, A male flower 

The hr inch should be planted deeply in autumn in good soil, 
and if necessary supported in an upright position by a stake 
Ihe most common mode of propagation, however, is by layering 
the young branches Ihe mulberry may he grown in pots, and 
gently forwarded in an orchard house, and under these con- 
ditions the fruit a( quires a richness of flavour unknown in the 
fruit ripened out of doors If cultivated in this way it requires 
abundance of water while the fruit is swelling, and also frequent 
dressings of artificial fertilizers 
The white mulberry (M alba), so called from its nearly 
white fruit, is the one mainly employed in sericulture It is 
a native of China and has been cultivated from the earliest 
times in Asia and since the T2th century in luropc, especially 
in the Mediterranean region There are many varieties, among 
which the Philippine mulberry (var multicaulis) is perhaps 
most highly esteemed The Indian species, M indtca (not to 
be confounded with Monnda cilrtfoha, a rubiaceous tree, 
sometimes also called Indian mulberry), is also cultivated for 
the same purpose 

M rubra, the North Amencan red mulberry, is the largest of 
the genus, often reaching a height of 70 ft It produces dark red 
berries much inferior in flavour, however, to those of M mgr a 
Broussonetia papyrtfera, a member of a closely allied genus, 
IS the paper mulberry, a native of Burma, China and Polynesia, 
and widely cultivated in Japan, where the bark is used for 
paper-making The Tapa-cloth of the South Sea Islands is also 
made from it The plant is a shrub or small tree with large 
mulberry-like lobed or entire hairy leaves Several forms arc 
cultivated, differing chiefly in the shape of the leaves 
MULDE, a river of Germany, a left-bank tributary of the 
Elbe It is formed bv the confluence, just below Kolditz, 
of the Zwickauer Mulde, which nsing in the Vogtland of Saxony 
passes Zwickau, Glauchau and Rochlitz, and the Freiberger 
Mulde, which, rising in the Bohemian Erzgebirge, touches 
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Freiberg, Dobeln and Leisnig The united river flows north 
to Grimma and thence past Wurzen, Eilenburg and Bitterfeld 
to Dessau, where it joins the Elbe Ihe total length of the 
united river is 75 ra 

MULE (Lat mulm), a term not unfrcquently applied to 
the produce of any two ireatures of different spedes, and 
synonymous with hybrid, but in its ordinary ac( eptation em- 
ployed to designate the offspring or ** cross ’’ between the equine 
and cisinine species There arc two kinds of mule — the Mule 
proper (Equus astmiSfVSLT y, Mulus, Fr Mulct or Grand mulet, 
Ger Grosser Matdesel), which is the hybrid produce of a maM 
ass with a mare, and the Hinny (Eqnus asinus, var 8 , Htnnus, 
Fr Bardot or Petit mulct, Gcr Kleiner Manlesel), the offspring 
of the stallion and female ass The mule is the more valuable 
of the two, and to its production the attention of breeders is 
entirely directed ^ 

In its short thick head, long ears, thin limlw, small narrow 
hoofs, short mane, absence of chestnuts (horny growths) inside 
the hocks, and tail destitute of hair at the root the mule is 
asmine, while in height and body, shape of neck and (roup, 
unifoimitv of coat, and m teeth it is equine It has the voice 
neither of the ass nor of the horse, but emits a feeble hoarse 
noise The most common colour of the mule is a brown or 
bay-brown— bav, or bright bay, or piebald being rare, a chestnut 
tint IS sometimes noticed It possesses the sobriety, patience, 
endurance and sure-footedness of the ass, and the vigour, 
) strength and courage of the horse As a beast of burden it is 
I preferable to the horse, being less impatient under the pressure 
of heavy weights, while the skin being harder and less sensitive 
renders it more capable of resisting sun and rain 

The mule has been in use from early times, the inhabitants 
of Mysia and Paphl igonia are said to have been the first breeders 
With the (wrecks and Romans, the latter especially, the mule 
was valued l)eing employed to draw carriages and carry loads 
In modem times it has been largely used for military transport 

Ihe j)rincipal mule countries in Europe are the south of 
Branct, Spam, Portugal and Italy, where they are used for pack 
and draught The French mules are most numerous on the 
borders of the Pyrenees, in Gascony, and m Poitou In bpam 
mules are used m the (atalcn provinces, in the mountainous 
districts of Andalusia, and m the province of Alicante Good 
draught-mules are bred in Mancha and in the districts on 
the slopes of the Pyrenees, where they are employed to carry 
loads But in Spam, Italy, and some other countries they are 
also extensively used in carriages, in Spam particularly, where 
large, fine mules are bred for this purpose, a pair of these animals 
will often cost more than a pair of horses The mules of Asia 
Minor, Syria, Cyprus, Fgypt and Algeria, as well as tho^ of 
the distnct between the Tigris and the Persian frontier and 
in North China, arc good In the Punjab provinces of British 
India many excellent mules are bred, breeding being promoted 
by the government Good mules are reared m North chid South 
Ameru a, the principal districts for breeding them m the United 
States being Texas, Missouri, Mississippi, Tennessee, Alalmma, 
Georgia, Arkansas and Kentucky The Kentucky mules 
are well shaped and showy, being derived from nearly 
thoroughbred mares known as Kentucky trotters, while those 
reared m Missouri are hardy The Mexican mule, bred by a 
male ass out of a mustang mare, is also a hardy, strong and 
useful animal 

France is perhaps the most important mule-rai'sing country 
m Europe, four centres being more particularly devoted to this 
kind of industry Poitou, the mountainous districts of central 
France, the Pyrenees and Dauphine The mules of these 
different parts differ chiefly m height, those of Poitou are large, 
powerful, and long in the body, and are mamly exported to the 
departments of Languedoc and Provence, as well as to Spam, 
Italy and America, those of Dauphin6 are of medium height, 
with a short, thick body, while those of the centre and the 
Pyrenees are lighter and smaller, but more active 

Mule-breedmg in Poitou is supposed to date from the time of 
Philip V of Spam, when the particular breeds of horses and 
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asses were imported into that region and Gasconv But there 
IS evidence to show that as early as the loth century the mules 
of Poitou were of excellent quality 
MULGRAVE, EARLDOM OP, a title datmg from 1626, when 
Edmund Sheffield, 3rd Baron Sheffield of Butterwicke, was 
created earl of Mulgrave He was succeeded by his grandson 
Edmund, the 2nd carl, who was one of the nine true peers who 
sat m Oliver Cromwell’s House of Lords Edmund’s son John, 
3rd earl, was created marquess of Normanby m 1694, and duke 
of Buckmgham and Normanby m 1703, but on the death of his 
son, the 2nd duke, without heirs m 1 735, the titles became extmet 
The 2nd duke devised the estates of the Sheffield family to his 
mother Catherme, a natural daughter of James II , who had 
married as her first husband the 3rd earl of Annesley, by whom 
she had a daughter Catherine, who married William Phipps 
and had a son Constantin^ Phipps The latter succeeded to the 
estate of Mulgrave m Yorkshire m 1743 on the death of his 
grandmother, and in 1767 he was created Baron Mulgrave of 
New Ross m the peerage of Ireland His son was created a 
peer of Great Britain in 1790 with the title of Baron Mulgrave 
of Mulgrave, «md the latter’s brother Henry, the next in succes- 
sion, who was secretary of state for foreign affairs in 1805 and 
held other high government offices, was created Viscount 
Normanby and earl of Mulgrave in 1812 The 2nd earl of this 
creation, who like his father held several high cabinet offices, 
was advanced in the peerage at the coronation of Queen Victoria, 
bemg created marquess of Normanby in 1838 
MULHAUSEN (Fr Mulhouse), a town of Germany, in Upper 
Alsace, on the 111 , an affluent of the Rhme, and the Rhine- 
Rhonc (anal, about 56 m S of Strassburg and 21 m N W of 
Basel by rail The old town, surrounded by arms of the III, 
has narrow and irregular streets, while to the south, on the canal, 
he the handsome vill is and promenades of th( new town Most 
of the older buildings have made way for factories, so that the 
town hall, dating from 1S51, is an almost solitary witness to 
the town’s medieval prosperity The most important interest 
of Mulhdusen centres m the making of cotton goods This 
industry was introduced in 1746, and has since prospered in 
the hands of several wealthv families which are closely connec ted 
bv tntermamage, and lend each other support A large pro- 
portion of the mhabitants of the town and the neighbourhood 
IS engaged m woollen and other textile manufactures, the 
products of which arc exported to all parts of the world The 
manufactures of machinery, espenally locomotives and railway 
plant, chemicals, and hardware are also important A note- 
worthy feature is the attention paid by the manuf icturers to 
the well bemg of their workpeople In 1853, Johann Ileinrii h 
Dollfus(i8oo-i887), mayor of the town, founcied the ‘‘ artisans’ 
town ” {ate ouvnere) to the north east of the old town, i (insisting 
of about 1200 model dwellings with public bath-, wash- and bake- 
houses, and library Ihe houses were let on a system by which 
the o( cujiant l)ecame the owner after the payment of a certain 
number of mstalments Of recent years, however, the opera- 
tives have moved mto the suburbs, leavmg the model housis 
of the “ artisans town ” to small tradesmen A societe mdus- 
tnelle” for the em ouragement of ongmal discover/ and mvention 
among the workmen has existed since 1825, and there are various 
benevolent societies Mulhaiisen carrus on an active trade 
m gram, wme, colonnl produce and timber, which is facilitated 
by Its river harbour After the annexation of Alsace to Germany 
m 1871 the ^French sympathies of the inhabitants were shown 
by the extraordinary decrease in their number 1 he population 
has smee mereased, amounting in 1905 to 94,514, of whom 
about two- thirds are Roman Catholics 
Mentioned as early as 717, Mulhausen was raised to the rank 
of a free town of the empire in 1198, and received very extensive 
privileges from Rudolph of Hapsburg m 1273 It suffered 
considerably in the various wars of the middle ages, but generally 
managed to mamtain its independence In 1466 it formed an 
alliance with the Swiss, and this became a permanent union in 
®y peace of Westphalia (1648) it was recognized 
as an mdependent ally of the Swiss League In 1797 it sought 


incorporation with France from motives of commercial policy, 
and in 1871 it passed to Germany 

See A Metzger, La Ripubhgue de Mi 4 lhouseji^-~j^pS (Basel, 1884), 
Schall, Das Arbetterq^rHer von Mulhausen (Berlin, 1877), Herkncr, 
Die ober-elsasstsche Baumwolltndustrte und thre ArOetter (Strassburg, 
1887), and E Tournier, Mulhausen tm id Jahrhundert (lUyach, 1894) 

MULHEIM-AM-RHEIN, a town of Germany, m the Prussian 
Rhine province, on the right bank of the Rhine, 2 m below 
Cologne, of which it is practically a suburb, and on the main 
lines of railway Cologne- Du sseldorf and Cologne-Elberfeld 
Pop (1905), 50,807 There are important manufactures of silk, 
ribbons, velvet, sailcloth, tobacco, vinegar, yarn and chemu als, 
in addition to rolling-mills, boiler works, telegraph works, 
breweries, tanneries and a ship-building yard Mulhcim also 
carries on a brisk trade by rail and river 

Of ancient foundation, Mulheim received municipal rights 
in 1322 Its industrial prosperity is in great part due to the 
influx of Protestants expelled from Cologne at the beginning 
of the 17th century In 1784 the town suffered severely from 
an inundation caused by the rapid breakmg-up of the ice on the 
Upper Rhine 

MtlLHEIM-AN-DER-RUHR, a town of Germany, in the 
Prussiin Rhine province, on the Ruhr, an affluent of the Rhine, 
about 7 m W from Essen and at the intersection of several 
railways Pop (1905), 93,598 It has a parish church dating 
from the T2th century Like most of the towns in this district, 
Mulheim finds its chief industry in iron-working, and contains 
numerous blast-furnaces, rolling-mills, foundries and engine- 
works, It also carries on m'lnufactures of leather, wool, cotton, 
(alico, tobacco, paper, beer, and other miscellaneous goods 
An enormous traffic, by river and rail, is carried on in coal, and 
there is also a considerable trade in timber and colonial produce 
In the neighbourhood are important sandstone quarries, glass- 
works, anci a carpet manufactory Mulheim was formerly 
included in the duchy of Berg, and became a town in 1508 In 
1815 it passed to Prussia 

MULJl, KURSENDAS (1832 1873), Indian journalist and 
S(xial reformer, was born on the 25th of July 1832, of a familv 
belonging to the Bhatia or trading caste of western India Being 
repudiated by his family on account of his views on widow 
remarriage, he became a vernacular schoolmaster, and started 
a weekly paper in Gujarati called Ihe Satya Prakash In 
this he attacked the immoralities of the Maharajas or hertditarv 
high priests of the Vallabhachary a sect of Vaishnavism to which 
the Bhatias belong In a suit for libel brought against him 
in the High Court at Bombay in 1862, he won a victorv on the 
mam issue After a visit to England on business in connexion 
with the cotton trade, which was not successful and brought on 
him excommunication from his ( aste, he was appointed m 1874 
to administer a native state m Kathiawar durmg the minority 
of the chief, and there he died in August 1875 

See History of the Sect of Maharajas or W allabhachary as of Western 
India (1865) 

MULL, the largest island of the Inner Hebrides, Argyllshire, 
Scotland Pop (1901), 4334 It is bounded on the W and S 
by the Atlantic, on the N and N E by the Sound of Mull, and 
on the E and S E by the Firth of Lome It has an area of 
about 367 sq m , its greatest length being 27 m and its greatest 
breadth 20 m The cxiast is much indented, the principal sea- 
lochs being I och Mmgary, I och Cuan, Loch Tua, Loch-na-Keal, 
I och Scndain, I och Buy, Loch Spelve and Loch Don Among 
several fresh-water lakes Loch Fnsa, I och Ba and Loch Uisg 
are the chief The principal mountains are Ben More (3185 ft ), 
Ben Buy (2354 ft ) and Ben Creach (2289 ft ) In the basaltic 
cliffs near Carsaig are numerous arches and caverns The 
prevailing rocks are igneous (generally basaltic, gabbro m the 
mountains m the south-east, granite in the Ross) The valleys 
are filled up with lava flows and volcanic ashes of Miocene 
age At a few places there are gneissose rocks, chalk, sandstone, 
has and quartz porphyry Sheep and cattle are raised, and 
barley, oats and potatoes grown Owing to the damp climate 
the island is bettesr suited for grazing than for cultivation. 
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Granit^ and freestone are quamed Ben More deer forest 
and thi excellent fishifig and shooting attract many sportsmen 
There xe several ancient rastlts, the principal being those of 
Duart jnd Aros Close to the former is a lighthouse erected 
in mentiry of William Black, the novelist (d 1898) About 
midwaM between Mull and Lismore is the Lady Rock, visible 
at low Vater, on which, in 1523, Lachlan Maclean of Duart 
exposed his wife, a daughter of the second earl of Argyll, expect- 
ing that she would be drowned by the flowing tide She was, 
however^ saved by her clansfolk and her husband was afterwards 
slam by her brother Joanna Baillie (1762-1851) made the 
incident the leading theme of her drama of The Family Legend 
Tobermory (“ the Well of Mary,” so called from a spring of 
local celebrity) is the only town (pop 1175) It is pla(ed on a 
pretty bay, the' houses standing on tree-clad heights It was 
founded in 1788 as a station for fishing-boats, and the herring 
fishery is still oflsome consequence It has regular communica- 
tion by steamer with Stornoway, Oban and Glasgow Off the 
north-western slpre of Mull, separated by a narrow strait, lies 
the isle of Ui va, 4| m long and 2 1 m broad, whose inhabitants 
are mostly enga^:jd in fishing and kelp-gathering Close to Ulva, 
and practically dne with it at low tide, is the isle of Gometra, 
about I J m longand 2 m broad, the people of which are chiefly 
occupied with fi 4 mg I ittie Colonsay lies about 2 m south 
of Ulva harthdr west is the small group of the Trfshnish 
Isles 

MULL (i) A sdft plain muslin exported largely from Fngland 
to India, &c , an(( used also in some qualities for summer dresses 
in the home tradi The name is an abbreviation of the Hindu 
mulmul (2) A word, derived from the same root as seen in 
“meal” and “mill,” meaning that which is ground or reduced 
in other wavs to jiowder or small particles Thus a snuff-box 
IS in Scotland called a “ mull,” from the early machines m which 
the tobacco was /ground Large snuff-mulls, which remained 
stationarv on a talile, as opposed to the small portable boxes, 
often took the fomi of a ram’s head ornamented in silver 
Possibly from the ground or grated spicc s with which ale or wine 
IS flavoured when heated, comes the expression “mulled,” as 
applied to such a beverage The colloquial expression “ to 
make a mull,” / e to muddle or make a failure of something, 
also perhaps connected with “ to mull,” to reduce to powder 
(3) Ihe Scots word “ mull,” meaning i promontorv or headland, 
IS the Mull of Galloway, the Mull of Kintvre, represents the 
(jaclic maol, cf Icelandic mult in the same sense, this ma> be 
the same as miili, snout, cf Ger Maul 

MULLAH (Arabic mania, a term which originallv expresses 
the legal bond connecting a former owner with his manumitted 
slave, both patron and client being called maula, and thus 
suggests the idea of patronage), in Mahommedan countries, 
a learned man, a teacher, a doctor of the law In India the 
term is applied to the man who reads the Koran, and also to a 
Alussulman schoolmaster In countries like Afghanistan the 
mullahs exert an influence over the populace which sometimes 
rivals that of the amir himself, and they have been responsible 
for manv disturbances in Kalnil Among the demc^ratic tribes 
of the north-west frontier of India they almost take the place 
of a secular chief In the Indian frontier risings of 1897-98 the 
“ mad mullah ” of Swat led the attack upon the Malakancl, 
w'hile the Hadda mullah was largely responsible for the risings 
amongst the Mohmands, Afndis and Orakzais The leader of 
the risings in Somaliland m 1899-1910 was similarly known 
as the “ mad mullah ” 

MULLER, FERDINAND VON, Baron (1825-1896), German 
botanist and explorer, was born at Rostock on the 30th of June 
1825, and was educated, after the early death of his parents, in 
Schleswig He studied the flora of Schleswig and Holstein 
from 1840 to 1847, when he emigrated to South Australia and 
travelled through the colony from 1848 to 1852, discovering 
and describing a large number of plants previously unknown 
In 1852 he was appointed government botanist for Victoria, 
and examined its flora, and especially the Alpme vegetation 
of Australia, which was previously unknown Then, as phvto- 


^phic naturalist, he joined the expedition sent out under 
Augustus Gregor V by the duke of NewTastle, secretary of state 
for the colonies He explored the river Victoria and other 
portions of North Australia, was one of the four who reached 
Termination Lake in 1856, and accompanied Gregory’s expedi- 
tion overland to Moreton Bay From 1857 to 1873 he was 
director of the Botanical Gardens, Melbourne, and not onlv 
introduced many plants into Victoria, but made the excellent 
qualities of the blue gum tree {Eucalyptus globulus) known all 
over the world, and succeeded in introducing it into the south 
of Europe, North and South Afiica, California, and the extra- 
tropical portions of South America Foi* these services he 
was decorated by many foreign countries, including France 
Spain, Denmark and Portugal, was created K C M G in 1879, 
baron of the kingdom of Wurttemberg m 1871, and FRS 
in 1861 He published eleven volumes of Fragmenta phyio- 
graphtca Austrahae (1862-1881), two volumes of the Plants of 
Victoria (i860- 1865), and othc r books on the Eucalyptus, Myopo- 
raceae. Acacias and Salsolaceae, all profusely illustrated He 
also co-operated in the production of G Bentham’s Flora 
Australiensis He took a leading part in promoting Australian 
exploration, especiilly the Burke and Wills expedition, which 
was the first to c ross the c ontinent, and in the various attempts 
to unravel the mvstery which attended the fate of his fellow- 
countryman Ludwig I^eichhardt (1813 1848) He died at 
Melbourne on the 9th of October 1896 

MULLER, FRIEDRICH (1749-1825), German poet, dramatist 
and painter, usually known as Makr (/ e painter) Muller, was 
born at Kreuznach on the 13th of January 1749 He studied 
painting at Zwcibruckcn, and in 1774-1775 settled in Mannheim, 
where m 1777 he was appointed court painter In 1778 he was 
enabled by a publii subscription to visit Italy, which remained 
his home for the rest of his life In 1780 he became a Roman 
Catholic He was unfavourably influenced by the study of 
Italian models, md gradually gave up painting and devoted 
himself to the studv of the historv of art, his services as 
cicerone were especially in demand among German visitors to 
Rome Before he left Mannheim he had tried his hand at 
literature, under the influence of the Sturm und Drang move- 
ment A Ivru drama, Niobe (1778), attracted little attention, 
but bausts Leben dramaitsiert appealed to the turbulent 

spirit of the time, and Goto und Genoveva (begun in 1776, but 
not published till 1811) was an excellent imitation of Goethe’s 
Gotz von Berltchingen He struck out a more independent 
path m his idylls, notably Die Schafschur (1775) 
Nusskernen (1811), in which, emancipating himself from the 
artificiality of Gcssnei, he reproduced scenes— not without a 
touch of satire — from the German peasant lite of his day He 
died at Rome on the 23rd of April 1825 

Maler Muller s H appeared m 3 vols (1811-1825), in 1868 
H Hettncr published two volumes of Dtchtungen von Malf^r Muller 
which contain most of his writing's itedichte von Maler rrtedrtch 
Muller eine Nachlese zu dessert \Verken appeared m 187^, and his 
Fausts Lebtn was reprinted by B Scutfert in 1881 See A Sauer, 
‘ Stuimer und Dnngci,' vol 111 (Kurschner s Deutsche National 
hUratur, vol 81, 1883), and B Seuflert, Malty Muller (1877) 

MOLLER, GEORGE (1803-1898), P^nglish preacher and 
philanthropist, was born near Ilalberstadt, Geimany, on the 
27th of September 1803, the son of an exciseman He sub- 
sequently bee ime a naturalized British subject Educated in 
Germany, he resolved in 1826 to devote himself to missionary 
work, ancl in 1828 went to London to prepare for an appointment 
offered him by the Society for promoting Christianity among 
the Jews In 1830, however, he gave up the idea of missionary 
work, and became minister of a small congregation at Teign- 
mouth, Devonshire He contended that the temporal as well 
as the spiritual needs of life could be supplied by prayer, and on 
this principle abolished pew rents and refused to take a fixed 
salary After two years at Teignmouth, Muller removed to 
Bristol, w'here he spent the rest of his life He devoted himself 
particularly to the care of orphan children He began by taking 
a few under his charge, but in course of time their number 
increased to 2000, settled in five large houses erected for the 

xviii 31 
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purpose at Ashley Down, ntar Bristol Ihe money required 
for the carrying on of this work was voluntarily (onlnhiitcd, 
mainly as a result of the wide circulation of Muller’s narr itive, 
The Lord's Dealings with George Muller \\^cn he was over 
seventy he started on a preaching mission, which lasted nearly 
seventeen years and included Europe, America, India, Australia 
and China He died at Bristol on the loth of March 1898 

See A T Pierson, George Muller of BrtM (1899) 

MOLLER, JOHANNES PETER (1801-1858), German physi- 
ologist and comparative anatomist, was born at Coblenz on 
the 14th of July 1801 In 1819 he entered Bonn University, 
where he became privatdozent in 1824, extraordinar)^ professor 
of physiology in 1826, and ordinary professor in 1830 In 
1833 removed to the university of Berlin, where he filled 
the chair of anatomy and physiology with great distinction 
until his death on the 28th of April 1858 Muller made numerous 
researches in various departments of physiology, and in particular 
he extended knowledge as to the mechanism of voice, speech 
and hearmg, and as to the chemical and physical properties 
of lymph, chyle and blood The appearance of his Handbuch der 
Physiologic des Mensihen between 1833 and 1840 (translated 
into English by Dr William Baly, and published in Ix^ndon 
in 1842) marked the beginning of a new period m the study 
of physiology In it, for the first time, the results of human 
and comparative anatomy, as well as of chemistry and other 
departments of physical sc lence, were brought to bear on the 
investigation of physiological problems The most important 
portion of the work was that dealing with nervous action and 
the mechanism of the senses Here he stated the principle, 
not before recognized, that the kind of sensation following 
stimulation of a sensory nerve does not depend on the mode of 
stimulation but upon the nature of the sense-org«in Thus light, 
pressure, or mechanical stimulation acting on the retina ancl 
optic nerve invariably produces luminous impressions 1 his he 
termed the law of the spec ific energy of sense substances In the 
later part of his life he chiefly devoted himself to comparative 
anatomy Fishes and marine invertcbrata were his favourite 
subjects Muller numbered such distinguished physiologists as 
H von Helmholtz, E Du Bois Reymond and K h W I iidw ig 
among his pupils 

In addition to his Handbuch der Physiologic ^ his publications in 
elude Zur vergleichenden Physiologic des Ge^tchlsstnns (1826) tlber 
die phantastischen Gestchtserscheinungen (1826) Bildung^geschichte 
der Gemtahen (18^0), in which he traced the (ievciopment of the 
Mullerian duct De glandnlarutn secernentium siructura {1830) 

V ergletchende Anaiomte dee' Myxinotden (1834-184^) Systematische 
Beschretbung der Plagwstonien (1841) with F G J Henle System 
der Astertden (1842) with F H Troschel and Horae ichthyologtcae 
{1845-1849) with the same After the death of J F Meckel (1781 
1833) he cclitcxi the Archtv fur Anatomic und Phystologte 

MtlLLER, JOHANNES VON < 1752-1809), Swiss historian, 
was bor*i on the 3rd of January 1752 it Neunkirch, near 
SchafThiiusen, where his father was pastor In 1760 the familv 
removed to Schaffhaiisen In his youth his maternal grand- 
father, Schoop (d 1757), roused in him an interest in the 
history of his coimtrv At the age of eight he is said to have 
written a history of Schaffhausen, and at eleven he knew the 
names and dates of all the kings of the four great monarc hies 
His ardour for historical stuclies was further stimulated by 
Schlozer, when Muller went (1769) to the universitv of Gottingen, 
nominally to study theology In July 1771 he undertook a 
sketch of Swiss history (no detailed history of Switzerland havmg 
90 far been written) for a publisher of Halle, but his theological 
studies anfltoe preparation of a Latin dissertation on the Bdluvt 
ctmbncum (publ in 1772) prevented much progress In April 
he passed his theological examination, and soon after 
beemmp professor of Greek at the Collegium Humanitatis 
Early in 1774, on the advice of his friend Charles Victor de 
Bonstetten, he gave up this post and became tutor in the Tronchin 
family at Geneva But in 1775 he resigned this position also, 
and passed his time with various friencis in Geneva and Vaud, 
engaged in carrying his historical scheme into effect Having 
accumulated much material, he began the actual composition 
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of his work in the spring of 17*76, and the prmting in the .ummtr 
of 1777 But difficulties arose with the censor, and matters 
came to a standstill in 1778-1779 Mullc^r delivered a brilliant 
set of lectures on general history, which were not niblished 
till 1839 under the title of I terundzwanzig Bucher alkemeiner 
Geschichte In 1780 the first volume (extendmg 10^388) of 
his Geschichten der Schweizer appeared, nominally a) Boston 
(to avoid the censor), though really at Bern, and it was well 
received In 1781 he published at Berlin, m hrench, hs Essan 
hisionques He was on his way back to Switzerland when the 
landgrave of Hesse Cassel named him professor of histiry He 
stayed at Cassel till 1783, publishing in 1782 his B,eisen dsr Papste, 
a book wherein certain leanings towards Romanism are visible 
On his return to Geneva (1783) he accepted thl3 post of reader 
to the brother of his old patron, Tronchin, and occupied himself 
with remodelling his published work of 1780 In order to im- 
prove his financial position, he accepted early in 1786 the post 
of librarian to the elector-archbishop of Many, who bestowed 
many important offices upon him and obtained his elevation 
to nobility from the emperor in 1791 In Ju^e 1786 he issued 
vol 1 (reaching to 1412) and two years later \ol 11 (to 1436) of 
the definitive form of his Swiss history, which yas received with 
great praise In 1787 he issued an importai^t political tract, 
/ur Darsiellung des P urstenhundes But in October 1792 Mainz 
was taken by the French, so that Muller had U seek for another 
post In February 1793 he entered the servK'e of the cmperoi 
as an imperial aum councillor At Vienna he spent mam 
years, becoming chief libraimn of the imperul library in 1800, 
and m 1795 he issued vol 111 (to 1443)0! his $wiss history In 
1804 he became historiographer, war councilor, and member 
of the Academy at Berlin In 1805 vol iv (to 1475) appeared 
But in j8o6 he became strongly inclined tomirds Napoleon, by 
whom he was received in audience (Nov 1806), and from whom 
he accepted (end of 1807) the office of sec retary of state for the 
kingdom of Westphalia, exchanging this pontion early in 1808 
for the posts of privy councillor and general director of public 
instruction At the end of 1808 he published vol v (to 1489) 
of his great work He died at Cassel on the 29th of May 1809 
His Swiss History now possesses a literary value only, but it 
was an excellent work in every way for the 18th century 

Muller's works were published under the care of his brother at 
Tubingen, in 27 sols (iSicviSig), and le issued, m ao \ols , it 
Stuttgart (18^1-18^5) The ^wtss History was re issued at Leipzig 
and Zurich, in 15 vols (1824-1853), with continuations by Glutz- 
Blozhcirn (to 1517), Ilottmgcr (to 1531), Vulhcmin (to 1712), and 
Monnaid (to 1815) A Ficnch tianslation of the (xerman edition 
(as above) apiiearcd, in 18 vols , at Pans and Geneva (1837-1851) 

See the biographies by Hceren (i8o<>), Donng (1835) and Monnard 
(1859) also m G V Wyss s Geschichte der ntsiortographte in der 
Schweiz (Zurich 1S95), pp 305-3ii,and in the Festschrift der Stadt 
Schaffhausen (Schaffhausen, 1891), pt v pp 83-99 F Schwarz's 
pamphlet, J von Muller und seme Schweizer geschichte (BAle, 1884), 
traces the genesis of the History Muller’s lettcis to Fusshn (1771- 
1807) were issued at Zunch (1812), and those to Ch Bonnet, <xc , 
li Stuttgart (1835) Those addressed to him by various friends 
were published by Maurer Constant, in 6 vols (Schaffhausen, 1839- 
1840), and those written to him (1789-1809) by his brother, J G 
Muller, appeared, under the editoiship of E Hang, at Fraucnfckl, in 
2 vols (1891-1892) (W ABC) 

MULLER, JULIUS (1801-1878), German Protestant theo- 
logian, was born at Bneg on the lotb of April i8ot He studied 
at Breslau, Gottingen and Berlin, first law, then theology, 
and m 1839 became professor ord inarms of theology at Halle 
(1839) In 1848 he helped to found the Deuisch-evang Kirchen- 
tag, and two years later founded and e hted (1850-1861), with 
NeanderandK I '^itzsch, the Deutsche Zeilschrtft fur ehristhche 
Wtssenschafl und chnsthches Leben He died at Halle on the 
27th of September 1878 A disciple of Neander and friend 
of Richard Rothe, Muller bitterly opposed the philosophy of 
Hegel and the criticism 2 f F C Baur His book, Vber den 
Gegensatz des ProtestanUsmus und des Cathohetsmus (1833), 
called forth a reply from Baur, and he was one of those who 
attacked D Strauss’s Life of Jesus In 1846 he had been deputed 
to attend the General Evangelical Synod at Berlm Here he 
supported the Consensus-Union, and afterwards defended 
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himself m the pamphlets Die ^rste Generalsynode der evang 
Landeskirche Preussens (1847) and Dte evangeltsche Umon, 
thr Wesen und gotthches Recht (1854) His chief work, hov^ever, 
was Die chnsthche Lehre der Sunde (2 vols , 1839, 5th ed , 1867, 
Eng trans from 5th ed ), in which he carried scholasticism so far 
as “ to revive the ancient Gnostic theory of the fall of man 
before all time, a theory which found no favour amongst his 
theological friends (Otto Pfleiderer) 

Muller s other works include Vogmat Abhandlungen (1870) and 
Das chnsthche leben (^rd cd , 1847) See M Kahlcr, Julius Muller 
(1878) L Schultzc, Julius Muller (1879) and Julius Muller als 
Lthtker (1895) 

MtlLLER, KARL OTFRIED ( 1797-1840), German scholar, 
was born at Brieg m Silesia on the 28th of August 1797 He 
was educated partly m Breslau, partly in Berlin, where his 
enthusiasm for the study of Greek literature, art and history 
was fostered by the influence of Bockh In 1817, after the 
publication of his first work, Aeginettcorum Liber ^ he received 
an appointment at the Magdaleneum in Breslau, and in 1819 
he was made adjunct professor of ancient literature m the 
university of Gottingen, his subject being the archaeology and 
history of ancient art His aim was to form a vivid conception 
of Greek life as a whole, and his books and lectures marked an 
epoch in the development of Ilellenu studies Muller’s position 
at Gottingen being rendered unpleasant by the political troubles 
which followed the accession of Ernest Augustus (duke of Cumber- 
land) to the throne of Hanover in 1837, he applied for permission 
to travel, and in 1839 he left Germany In April of the following 
year he reached Greece, having spent the winter in Italy He 
investigated the remains of ani lent Athens, visited mpiiy phu cs 
of interest in Peloponnesus, and finally went to Delphi, where 
he began excavations He was attacked by intermittent fever, 
of which he died at Athens on the ist of August 1840 

Among his historical works the foremost place belongs to his 
Geschtchlen hellentscher Starnme und Stadk Ordiomenos und dtt 
Afjwyer (1820), and Die Doner {1^2^, Eng trails by H lufnell 
and Come wall Lewis, 1830, including the essay Dber die 
donierj on the settlements, origin and early history of the 
Macedonians) He introduced a new standard of ai curacy in 
the cartography of ancient Greece In 1828 he published Dit 
Etrusker^ a treatise on Etruscan antiquities His Piolegomena 
zu einer wissenschajtlichen Mythologie (1825, Eng trans, 
I Leitch, 1844), in which he avoided the extreme views of 
G P Creuzer and C A Lobeck, prepared the way for the 
scientific investigation of myths, while the study of ancient 
art was promoted by his Handbuch der Archaologte dtr 
Kunst (1830, Eng trans, J I citch, 1847), and Dtnkmaler der 
alien Kunst (1832), which he wrote in association with 
C Osterley In 1840 appeared in England his History of 
the Literature of Ancient Greece, the original Gei man work from 
which it had been translated being issued in Germany in 1841 
(4th ed by E Heitz, 1882) Chapters 1 -xxn were translated 
by Sir George Cornewall Lewis, chapters xxiii -xxxvi by J W 
Donaldson, who earned the work down to the taking of Constan- 
tmople by the Turks It is still one of the best books on the 
subject Muller also published an admirable translation of the 
Eumenides of Aeschylus wuth introductory essays (1833), 
new editions of Varro (1833) and Festus (1839) 

See memoir of his life by his brother Lduard prefixed to the post- 
humous edition of K C) Muller's KUine deutsche Schriften (1847), 
F Lucke, Ennnerungen an A O Muller (Cxottingcn, 1841), F 
Ranke, K O Muller y ein Leben ^bild (Berhn, 1870) C Bursian, 
Geschichte der klassischen Philologte in Deutschland (1883), n 1007- 
1028 C Dilthey, Otfried Muller (G6ttingen, i8g8), E Curtius, 
Altertum und Gegenwart , and J W Donaldson's essay On the Life 
and Writings of Kail Otfried MUller m vol 1 of the English transla- 
tion of the history of Greek literature A biography composed 
from his letters was pubhshed by O and E Kern, K O Muller, 
1 cbensbild in Brtefen an seme Eltern y see also J E Sandys 

Hist of Classical 'Scholarship, 111 (1908) 21J-216 

MULLER, LUCIAN (1836-1898), German scholar, was bom 
at Merseburg m Pmssian Saxony on the 17 th of March 1836 
llavmg studied at Berlin and Halle, he resided for five years in 
Holland, where he collected the materials for his Geschichte 
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der klassischen Philologte in den Niederlanden (1869) Unable 
to obtain a univcrsitv appointment in Germanv, he accepted 
(1870) the professorship of Latin at the Imperial Histone o- 
Philological Institute m St Petersburg There he died on the 
24th of April 18C98 Muller w^as a disciple of the methods of 
Bentley and Lachmann His De re metrica poetarum latmorum 
(t86i, 2nd cd , I 8c) 4) represents a landmark in the investigation 
of the metrical system of the Roman poets (the dramatists 
excepted), and his Metrtk der Grtechen und Romer (2nd erU, 
1883) IS an excellent treatise in i small compass (Eng tians 
by S B Plainer, Boston, Mass , 1892) 

His other thief publications were C LuciU satuiarum reliquiae 
(1872), incliuling the fragments of Accius and Sneius Leben und 
Werke des Gams Lucilius (1870 suppt Luciltana, 1884) text of 
Horace (18O9 3rd td , 1897) Quintus Horatius riaccus,einc liUerar- 
htstortsche Btogiaphie (1880J Quintus J nnius (1884), aij introduction 
to the study of Roman poetry Q Cnni carmtnum reliquiae (1884) 
Ltvi Andronici et Cn Naevt fabularum reliquiae (1885) Der saturn 
ische Vers und seme Denkmaler (1S85) Nont Marcelli compendtosa 
doctrina (1888), De Pacuvti fabuhs {1889), De Accti fabuhs dis- 
putatio (1890) 

MULLER, WILHELM (1794-1827), German lyric poet, was 
born at Dessau on the 7th of October 1794, the son of a shoe- 
maker lie was educated at the gymnasium of his native 
town and at the univcrsitv of Berhn, where he devoted himself 
to philological and historical studies In 1813-1814 he took part, 
as a volunteer, in the national rising against Napoleon In 
1817 he visited Italy, ancl in 1820 pubhshed his impressions in 
Rom, Romer und Romennnen In 1818 he was appointed 
teacher of classics in the Dessau school, and in 1820 librarian 
to the ducal library He cliecl at Dessau on the 30th of September 
1827 Mullers earliest lyrus are contained in a volume of 
poems, Bundesbluten, by several friends, which was pubhshed 
in 1816 Ills literary reputation was made by the Gedichte 
aus den hinterlassenen Papieren etnes retsenden W aldhormsten 
(2 vols, 1821 1^2^), dm\ i\\e Lieder dcr Grtechen Ihe 

latter collet lion wa^ Germany’s chief tribute of sympathy to the 
Giceks in then struggle against the Turkish yoke, a theme which 
inspired many poets of the time 1 wo volumes of N eugriechische 
Volkslieder, and Lyr ische Reisen und eptgrammaiische Spazier- 
followed in 1825 and 1827 Muller also wrote a book on 
the H omen sell e Vorschule (1824, 2nd ed , 1836), translated 
Marlowe s Laustus, and edited a Bibliothek der Dichtungen des jy 
Jahrhunderts (1822 1827, 10 vols) His poetic genius was 
kindred to thiit of the composer Schubert, who set many of his 
lyrics to music 

Wilhdm Muller h Gedichte were first collected in 1837 (4^1 cd , 
1858), edited by his son, F Max Muller (iS08), there are also 
numcioiis moie rtttnl ulitions, nofcibly one in Rtclain's Universal 
bibliothek , cnticnl edition by J T Hatfield (1906) Muller's 

Vermtschle Schriften were edited with a biography by G Schwab 
(3 vols , 18^0) See F Max Muller's artiele m the Allgemeine 
deutsche Biographic O Frinck, “ Zur Biographic des Dichtcrs W 
Mullci ' (Mitteilungen des Verems fur anhaltische Geschichte, 1887) 

J r Hatfield, “ W Mullers unverotTentlichtcs lagebuch und seme 
ungedruckte Briefe ' (Deutsche Rundschau, 1902) 

MULLER, WILLIAM JAMES (1812-1845), English landscape 
and figure painter, was born at Bristol on the 28th of June 
1812, his father, a Prussian, being curator of the museum He 
first studied painting under J B Pyne His early subjects 
deal mainly with the scenery of Gloucestershire and Wales, and 
he learned much from his study of Claude, Ruysdael, and earlier 
landscape-painters In 1833 he figured for the first time m 
the Royal Acaddmy with his “ Destruction of Old I ondon 
Bridge — Morning,” and next year he made a tour through 
France, Switzerland and Italy Four vears later he visited 
Athens, extending his travels to Egypt, and in the sketches 
executed during this period and the paintings produced from 
them his power and individuality are apparent Shortly after his 
return he left Bristol and settled in London, whcie he exhibited 
regularly In 1840 he again visited France, where he executed 
a series of sketches of Renaissance architecture, twenty-five 
of which were lithographed and published in 1841, m a folio 
entitled The 4 ge of Francis / of France In 1843 he accom- 
panied, at his own request and his own charges, the government 
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expedition to Lycia, where he made a number of masterly 
sketches He died at Bristol on the 8th of September 1845 

The print room of the British Museum possesses, through the 
bequest of Mr John Henderson, a nch collection of Muller's sketches 
A biography by N Neal Solly was pubhshed in 1875 

MULLET^ the name of two different kinds of fishes, distin- 
guished as red mullets and grey mullets 

Red mullets (genus Mullus), the name given by the ancient 
Romans, are marine fishes, with two short dors^ fins remote 
from each other the first is composed of feeble spines, the 
second of branched rays, the anal fin is similar to the second 
dorsal The body is covered with large thin scales The form 
of the head is peculiar, its anterior profile slopes downwards to 
the small mouth, which has very small and feeble teeth, and from 
which two cylindncal barbels are suspended These organs of 
touch are generally laid backwards and hidden in a groove 
between the branches of the lower jaw, but can be erected and 
called into action independently About forty different species 
of red mullets are known, chiefly from the tropical and sub- 
tropical parts of the Indo-Pacific ocean In European waters 
two forms are known which have received different specific 
names, Mullus surmuletus and Mullus barbaius The former 
in addition to the general red colour has three to five bright 
yellow bands along the sides from head to tail, these are absent 
m the other form It has been proved that this is not a sexual 
difference, the two forms are varieties or species The striped 
form is usually found on the coasts of England, where the plain 
form is rare or absent In the Mediterranean both kinds occur, 
but it is probable that the striped form, Which is larger, is more 
common in the Atlantic and the plain form m Mediterranean and 
southern waters 

Red mullets do not attain any considerable size the largest 
of the tropical species weighing only two or three pounds 
They are ground-feeders, evidently using their barbels in dis- 
covering their food, which consists of Crustacea, worms, and, 
m the larger species, of small fishes, that they feed on putrid 
flesh IS not borne out by the evidence drawn from their feeble 
jaws and dentition, but it is probable that they are attracted 
to a decomposing body by the presence of the small crustaceans 
which feast upon it Although the colours of these fishes are 
brilliant, they are simple and evanescent, only a few of the 
tropical species exhibit ornamentations in the form of black spots 
or bands In many, as also in the European species, red colour 
prevails, and its preservation after death is considered to enhance 
the fitness of the fish for the table, and consequently its market 
value To produce the intensity of this red colour, fishermen 
scale the red muUet immediately before its death, a process by 
which the red pigment cells or chromatophores are excited to ex- 
pand, fishes which are allowed to die in the water show little red, 
and therefore red mullets caught by the trawl are less valuable 
than thos 3 obtained m a trammel-net, by which the majonty are 
secured alive All the species are esteemed as food, but none 
equals the European species, which was held in exaggerated 
esteem by the gourmands of Rome They exhibited the living 
fish and allowed them to die at the table immediately before 
thev were consigned to the cook, thev kept them in large 
reservoirs until they were wanted, and paid fabulous prices for 
fishes somewhat above the average size I ittle is known about 
the habits of red mullets, during wmter they retire into deep 
water, late in sprmg and during summer they approach the 
coasts and enter even brackish water, but the state of their 
sexual organs shows that they do not come towards the shore 
to breed At Naples they spawn from May to August, and their 
ova are buoyant and transparent In June, July and August 
the young are about an mch long, and already furnished with 
the two barbels 

The grey mullets form a widely different and distinct family, 
Mugtltdae They are not exclusively marine, but enter brackish 
water, live always close to the shore, and some of the tropical 
forms mhabit the pure fresh water of streams and rivulets, 
without, however, penetrating far inland Their body is 
elegantly formed, wedge-shaped, and covered with scales of 
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moderate size, firmly adherent to the skin The two short 
dorsal fins are remote from each other, and the anterior is 
composed of four stiff spines The anal fin is similar to the 
second dorsal, the caudal fin strong and bilobed The form 
of the snout is peculiar, the mouth narrow, transverse m the 
true Mugtlj and without, or with but feeble, teeth About 
seventy different species are known, from almost every coast 
of the temperate and tropical zones, they swim in small schools 
and are abundant wherever thev occur Two species arc 
found on the British coasts — Mugtl captto and Mugtl chelo, 
the first being the more common Some of the fresh-water 
grey mullets of the tropics, especially those of the West Indian 
and Indo-Pacific islands, have the mouth more lateral or have 
distinct though minute teeth, they therefore have been formed 
into separate genera, A gone stoma and Myxus 
Grev mullets, at least some of the species, grow to a weight 
of 10 or 12 lb, but the fish which usually come into the market 
rarely exceed half that weight Those in which distinct 
teeth are developed feed principally on small aquatic animals, 
whilst the diet of those without teeth consists of animalcules 
or minute organic substances mixed with the mud or sand 
which thev swallow m large quantities, also confeivoid growths 
to which small shells adhere are freely taken To prevent 
the gills from being clogged by sand or mud, a peculiar apparatus 
separates these organs from the pharynx Each branchial 
arch is provided on each side, in its whole length, with a series 
of closely-set gill-rakers, each senes fitting into the series of 
the adjoining arch, they constitute together a sieve permitting 
the passage of the water, while retaining other substances in 
the cavity destined for mastication The stnicture of the 
intestinal tract is also adapted to the diet of these fishes One 
portion of the stomach is globular and surrounded by a thick 
mass of muscles, the cavity being small and coated with a 
tough epithelium This structure reminds us of the stomach of 
birds, m which it also serves for the tnturation of hard sub- 
stances The intestine itself is six or seven times as long as 
the fish Grey mullets are plainly coloured, generally greenish 
on the upper parts and more or less ilvery on the side They 
are wholesome food, well flavoured when taken out of clean 
water In the fish-farms of western Italy grey mullets are 
among the principal fish cultivated (J T C) 

MULLIGATAWNY, the name, derived from the Tamil 
milaguAannir (t e pepper water), given to a favourite hot 
East Indian soup, made with curry-powder and otherwise 
highlv seasoned and served usually with rice 
MULLINGAR, a market-town, and the county town of county 
Westmeath, Ireland, near the river Brosna and on the Royal 
canal, 50 m W by N of Dublin Pop (1901), 4500 It is a 
junction on the Midland Great Western railway where the 
branch for Longford, Sligo and Cavan leaves the mam line 
The principal churches are the parish church (1813) with tower 
and spire, and the Roman Catholic cathedral for the diocese 
of Meath Tanning, brewing, and the manufacture of coarse 
woollens are carried on, and the town is the centre for the agri- 
cultural trade of the district Mullingar was one of the ancient 
palatinate towns, but its present appearance is modern It 
possessed an Augustine convent founded m 1227, and a 
Dominican convent founded in 1239, but both were dissolved 
by Elizabeth I he town was the headquarters of Wilham III 
before the siege of Athlone It formerly returned two members 
to parliament, but was disfranchised at the Union in 1800 
Mullingar is a centre for the trout-fishmg m the Westmeath 
loughs, bemg m proximity to Loughs Ennell and Owel 
MULLION (corrupted from ** munnion this is derived from 
Fr moignofty stump), m architecture, the English term for the 
perpendicular pieces of stone, sometimes like columns, some- 
times like slender piers, \^hich divide the bays or lights of 
wmdows or screen work from each other, equivalents are Fr 
meneau, Ital regolo, Ger Fensterpfoste H Wedgwood {Diet 
of Eng Etym ) points out that the mullion is “ the stump of the 
division before it breaks out into the tracery of the window/' 
In all styles, m less important work, the mullions are often 
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Simply plain chamfered, and moro commonly have a flat hollow 
on each side In larger buildings there is often a bead or bowtel 
on the edge, and often a single small column with a capital , these 
are more frequent in foreign work than m English Instead 
of the bowtel they often finish with a sort of double ogee As 
tracery grew richer, the windows were divided by a larger order 
of mullion, between which came a lesser or subordinate set of 
mullions, which ran into each other 

MttLLNER, AMANDUS GOITFRIED ADOLF (17741829), 
German dramatic poet, nephew of Gottfried August Burger 
(^v ), was born at Langendorf near Weissenfels on the i8th of 
October 1774 After studying law at Leipzig he established 
himself as advocate at Weissenfels and made his d^but as an 
author with the novel Incest, oder der Sihutzgeist von Avtgnon 
(1799) He next wrote a few comedies for an amateur theatre 
in Weissenfels, these were followed by more pretentious pieces 
Der angolische Kater (1809) and Der Bltlz (1814, publ 1818), 
after French models With his tragedies, however, Der neun- 
und’zwanzigste Februar (1812), and especially Dte Schuld (1813, 
publ 1816), Mullner became the representative of the so-called 
Schtcksalsdramattker, and for several vears “ fate-tragedies ” 
on the model of Die Schuld dominated the German stage His 
later plays, Komg Yngurd (1817) and Die Albanesertn (1820), 
were less important Notwithstanding his literary success, 
Mullner did not neglect his profession, and was given the title 
of Hofrat, he also edited various journals, and had a reputation 
as a vigorous if somewhat acrimonious critic He died at 
Weissenfels on the nth of June 1829 

Milliners Verwtschte Schnften appeared in 2 \ols (1824-1826), 
his Dramatfiche Werke in 8 vols (1828, 2nd ed , 1832) In 1830 four 
supplementary volumes were published containing mainly criticism 
bee F K J Schutz, Mullners Leben^ Charakter und Getst (1830), 
J Minor, Dte Schtcksalstragodte tn thren Haupivertretern (1883) 
and the same author's volume, ‘‘Das Schicksalsdrama " (1884), in 
Kurschner’s Deutsche N attonalliteraiur, voJ 151 

MULOCK, SIR WILLIAM (1843- ), Canadian statesman 

and jurist, was bom at Bond Head, Ontario, on the 19th of 
January 1843, of T H Mulock, M D From 1882 to 

1903 he was a prominent member of the Liberal party m the 
Federal house, postmaster-general from 1896 to 1905, and 
minister of labour from 1900 to 1905 He introduced many 
impiovements into the Canadian postal service, and in 1898 
in face of much opposition induced the Inter-Impenal Postal 
Conference to adopt the principle of penny postage within 
the British Empire In 1905 he resigned office, and was 
appointed chief justice of the exchequer division of the High 
Court of the province cf Ontario From t88i to 1900 he was 
vice-chancellor of the university of Toronto, and was largely 
responsible for the suit ess of the movement leading to the 
federation between that body and the Victoria University 
(Methodist) 

MULREADY, WILLIAM (1786-1863), English subject painter, 
was born at Ennis, Co Clare, on the 30th of April 1786 
When he was about five years old his father, a leather-breeches 
maker by trade, removed to London, where the son received a 
tolerable education, chiefly under Catholic priests He was 
fpnd of reading, and fonder still of drawing ^ When eleven 
years old Mulready was employed by an artist named Graham 
as the model for a figure m his picture of Solomon Blessed 
by his Father David ’’ The painter^s interest in the lad did 
much to confirm his artistic proclivities, and, having studied 
at home for two years, Mulready applied for advice to Banks 
the sculptor, who sent him to a drawing school and permitted 
him to work in his own studio In 1800 he was admitted a 
student of the Academy, and two years later he gained tne 
silver palette of the Society of Arts About this time he was 
associated with John Varley, the eccentric water-colour painter 
and drawing-master, whom he assisted in the tuition of his 
pupils, who included Cox, Fielding, Linnell, William Hunt, and 

1 Some reproductions of his early attempts m this direction are 
given, along with details of his life, in a scarce volume for the young, 
entitled The Looktng-Glass, wntten by William Godwin under the 
nom de plume of Theophilus Marcliffe, and published in 1805 


-MULTAN 96,5 

Turner of Oxford At eighteen he mamed a sister of Varley^s, 
and at twenty-four he was the father of four sons 1 he marriage 
was unhappy, and the pair separated before many years He 
“ tried his hand at everything,” as he said, ‘‘ from a miniature 
to a panorama ” He painted portraits, taught drawing, and 
up till 1809 designed illustrations to a series of children’s penny 
books His first pictures were classical and religious subjects 
of no great merit, and the earl> works which he sent to the 
Academy were mainly landscapes, but he soon disco\ered his 
special aptitude for genre-pamting, and in i8og produied fhc 
“ Carpenter’s Shop,” and m 1811 the ” Barber’s Shop, pa lures 
influenced by the example of Wilkie and the Dutch painters 
In 1813 he exhibited his ” Punch,” a more original and sponta- 
neous work, which brought the artist into notue, and two yeais 
later his “ Idle Boys ” procured his election as associate Next 
year he received full academic honours, and the election was 
justified by the ” Fight Interrupted ’ which he then exhibited 
It was followed by the ” Wolf and the Lamb ’ (1820), the 

Convalescent ” (1822), “ Interior of an English Cottage ” (1828), 
“ Dogs of Iwo Minds ” (1830), the ” Seven Ages ’ (1838), and 
in 1839 and 1840 by the ” bonnet and First I ove, ’ two of the 
most perfect and poetical of the artist’s works In 1840 he 
designed an allegorically covered {>ostal envelope (the ” Mulready 
envelope,” soon discontinued -) for Rowland Hill, and a set of 
illustrations to The I tear oj Wakefield, which were succeeded 
by his paintmgs of the “ Whistonian Controversy ” (1844), 
” Choosmg the Wedding Gown ” (1846), and ” Sophia and 
Burchell Haymaking ” (1849) His later works, like the 
“Bathers” (1849), “Mother Teaching her Children” (1859), 
and the “ Toy Seller ” (1862), show declining powers, mainly 
attributable to failing health The last evening of his life was 
spent at a meeting of the Academy, of which, for nearly fifty 
years, he had been a most active and efficient member He 
died of heart disease on the 7th of July 1863 

MULTAN^ or Mooltan, a c ity, district and division of British 
India, in the Punjab Ihe city is 4 m from the left bank of 
the Chenab, near the ancient confluence of the Ravi with that 
river It has a station on the North-Western railway Pop 
(1901), 87,394 Ihe city IS enclosed on three sides by a wall, 
but open towards the south, where the dry bed of the old Ravi 
intervenes between the houses and citadel Large and irregular 
suburbs have grown up outside the wall since the annexation 
in 1849 Within the city proper, narrow and tortuous streets, 
often ending in culs de sac, fill almost the whole space , but one 
broad bazaar runs from end to end The principal buildings 
include the shrines of two Mahommedan saints and the remains 
of an ancient Hindu temple The cantonments form the head- 
quarters of a brigade m the 3rd division of the northern army 
Multan has manufactures of carpets, silk and cotton goods, 
shoes, glazed pottery and enamel work, and an annual horse 
fair It IS moreover one of the most important tradeycentres in 
the Punjab It is a station of the Church Missionary Society 

The District of Muitan occupies the lower angle of the 
Ban Doab, or tract between the Sutlej and the Chenab, with an 
extension across the Ravi Area, 6107 sq m The population 
in 1901 was 710,626, showing an increase of n 7 % in the pre- 
ceding decade, due to the extension of irrigation The principal 
crops are wheat, millets, pulse, oil-seeds, cotton and indigo 
There are factories for ginning and pressing cotton Indigo 
IS made only by native processes Irrigation is largely con- 
ducted by inundation channels from the boundary rivers, but 
the centre of the district is barren The district is traversed 
by the main line of the North-Western railway from Lahore, 

8 ' Considerable diversion was created in the city to-day [May i, 
1840] by the appearance of the new penny-post devices for 
envelopes, half-sheet letters, and bits of sticking piaster for dabbing 
on to letters [The elephants on the Mulready cover] are 

symbohe of the lightness and rapidity with which Mr Rowland 
Hdl’s penny-post is to be carried on Withal the citizens are 

mde enough to believe that these graphic embellishments will not 
go down at the pnee of is 3d per dozen for the envelop^ and 
of is id per dozen for the sticking-plaster” This banter 
IS from the money aiticlc of an eminent d uly paper 
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which crosses the Sutlej by the Empress Bridge opposite Baha- 
walpur It IS also entered by the branch from Lyallpur to 
Khanewal junction, crossing the Ravi 

The early Arab geographers mention Multan as forming part 
of the kingdom of Sind, whu h was conquered for the caliphate 
by Mahommed bin Kasim m the middle of the 8th century On 
the dismemberment of the Mogul Empire in the middle of the 
i8th century, Multan fell to the Afghans, who held it with 
difficulty against the Sikhs At length, in i8i8, Ranjit Singh 
after a long siege carried the capital by storm, and m 1821 he 
made over the administration of Multan with five neighbouring 
districts to Sawan Mai, who raised the province to a state of 
prosperity by excavating canals and inducing new inhabitants 
to settle After the establishment of the council of ngency 
at Lahore, difficulties arose between Mulraj, son and successor 
of Sawan Mai, and the British officials, which led to his rebellion, 
and culminated in the second war and the annexation of the 
whole of the Punjab The city of Multan, after a stubborn 
defence, was earned by storm m January 1849 The district 
at once passed under direct British rule, and order was not 
disturbed even during the Mutiny 

The Division of Multan is the south-western division of the 
Punjab It was abolished in 1884, but reconstituted in 1901 
Its area is 29,516 sq m and its population in 1901 was 3,014,675 
It includes the six districts of Mianwali, Jhang, Lyallpur, 
Multan, Muzaffargarh, and Dera Ghazi Khan 

MULTIPLEPOINDING, in Scots law, the technical term for a 
form of action by which conflicting claims to the same fund 
or property are determined The action is brought either by 
the holder or by a claimant in his name All who have any 
claims in the fund or property m question are ordered to appear 
and give m their claims, the court then prefers them according 
to their respective rights, and the holder of the fund or pro- 
perty in dispute on payment or delivery is absolved from any 
further claim in regard to it It corresponds to the process 
of inter- pleader in English law 

MULTITUBERCULATA, a group of extinct mammals, 
mostly of small size, whose remains are met with in strata 
ranging from the Trias to the Eocene, both in Europe and in 
North America They are mostly known by their lower jaws, 
and take their name from the fact that the grinding teeth (fig 2, 
m I and 2, and fig a P e) bear two or three longitudinal 
rows of tubercles, or are provided with tubercles round the 
edges From this feature these otherwise unknown animals 
are believed to be related to the existing egg-laying mammals 
(duck-billed platypus and spiny ant-eater), constituting the order 
Monotremata, and are therefore provisionally placed near that 
group The largest representative of the Multituberciilata is 
Polymastodon from the Lower Eocene of New Mexico, the 
same beds also yield the smaller PtiloduSy while from corre- 
sponding strata at Rheims, in France, has been obtained the 
nearly allied Neoplagiaulax The latter takes its name from 
Its resemblance to Plagtaulax (figs i and 2) from the Purbcck 



Fio I — Lower Jaw of Plagxaulax becclesi from the Purbeck 
Strata of Swanage (f) 


strata of Swanage, Dorsetshire, which was one of the first- 
known members of the group These ha\e cutting teeth in 
fron^^d multituberculate molars behind Allodon and Cten^ 
gO(rttlii|present the group in the Cretaceous of North Amerioi^ 
ail(MMl»nghsh Purbeck genus Bolodon, m which all the cheek- 
tedti®Pire multituberculate, also belongs here Stereognathus 
(fig 3) is another English Upper Oolitic type Single teeth from 
the RhaetiC of England and Wurttemberg described as Mtcrolestes 
apparently mdicate the earliest member of the group A skull 


from the Upper Tnassic Karoe beds of South Africa described as 
Tntvlodon longaeims, which has multituberculate molar teeth, 
was also at first placed m this group, but has been subsequently 
regarded as a reptile, although Dr R Broom consideis that the 
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Fig 2 — Lower Jaw of riagtaulav Fig 3 — Fragment of Jaw of 
from Swanage [ /> i~4 Stcieognathus oohthicus in 

premolais, m 1 and 2, molars matiix \ ah molars 


original determination is correct Possibly a fore-limb from the 
same formation described as Thenodesmus phylarchus indicates 
a similar or allied animal Not improbably Tntylodon indicates 
a direct link between the multituberculate mammals and the 
anomodont reptiles of the Permian and Irias (R L ♦) 

MUMMERS, bands of men and women in medieval and later 
England and elsewhere, who, during periods of public festivity, 
particularly at Christmas, dressed m fantastic clothes ancl 
wearing masks or disguised as animals, serenaded the people 
outside their houses 01 joined in the revels within In a more 
restricted sense the term is applied to the actors in the old 
English rural folk-plays of St George, &c , and “ mumming ” 
thus becomes a contemptuous synonym for any form of stage- 
playing The origin of the word mummer (older spelling 
‘‘ mommer,” Fr tnomeur) is not satisfactonly explained, but 
the verb “ to mum means both to mutter and to be silent, 
and ‘‘ mummer’’ apparently comes from one or both of these 
senses Mumming seems to have been a survival of the Roman 
c ustom of masq^uerading during the annual orgies of the Satur- 
nalia “ Ihe disguisyng and mummyng that is used mChnste 
mase tyme,” Langley writes in his synopsis of Polydore Virgil, 
“ in the Northe partes came out of the feasts of Pallas, that weie 
done with visars and painted visages, named Quinqatria of the 
Romaynes ” Aubanus, writing of mumming in Germany, says 
that “ in the Saturnalia there were frequent and luxurious feast- 
ings amongst friends, presents were mutually sent, and changes of 
dress made that Christians have adopted the same customs, 
which continue to be used from the Nativity to the Epiphany 
that exchanges of dress too, as of old among the Romans, are 
common, anci neighbours by mutual invitation visit each other 
in the manner which the Germans call mummery ” Christmas 
was the grand season for mumming in England Some were 
disguised as bears, others as unicorns, or wore deer’s hide and 
antlers or ram’s horns Mumming led to such outrages that 
Henry VIII issued a proclamation declaring the wearing of 
a mask or disguise a misdemeanour Stow gives an 
account of an elaborate mummery held in 1377 by the London 
citizens to amuse the son of the Black Prince, then living at 
Kennington {Survey y 1603, p 97) In Scotland, where mumming 
still exists at Christmas, Hogmanay, New Year’s Day and 
Handsel Monday, mummers are called guisards ” They usually 
present on these four nights a rude drama called Galatian, which, 
in various versions, is common throughout the Lowlands of 
Scotland (see Chambers’s Popular Rhymes, p 170) 

MUMMIUS, LUCIUS (2nd century b c ), surnamed Achaicus, 
Roman statesman and general Consul in 146 b c , Mummius 
was appointed to take command of the Achaean War, and having 
obtained an easy victory over the incapable Diaeus, entered 
Corinth unopposed All the men, women, and children were put 
to the sword, the statues, paintings and works of art were 
seized and shipped to Rome, and then the place was reduced to 
ashes The apparently needless cruelty of Mummius in Corinth, 
by no means characteristic of him, is explained by Mommsen as 
due to the instructions of the senate, prompted by the mercantile 
party, which was eager to get nd of a dangerous commercial 
rival According to Polybius, his mability to resist the pressure 
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of those around him was responsible for it In the subsequent 
settlement of affairs, Mummiiis exhibited considerable adminis- 
trative powers and a high degree of justice and integrity, 
which gained him the respect of the inhabitants He specially 
abstained from offending their leligious susceptibilities On 
his return to Rome, he was honoured with a triumph In 142 
he was censor with the younger Scipio Africanus, whose seventy 
frequently brought him into collision with his more lenient 
colleague Mummius was the first novus homo of plebeian 
origin who received a distinctive cognomen for military services 
His indifference to works of art and ignorance of their value is 
shown by his well-known remark to those who contracted for 
the shipment of the treasures of Corinth to Rome, that ‘‘ if they 
lost or damaged them, they would have to replace them 
For the theatrical pageants exhibited by him he erected a 
theatre with improved acoustical conditions and seats after the 
Greek model, thus marking a distinct advance in the construction 
of places of entertainment 

His brother, Spurius Mummius, a man of greater refinement 
and intellectual powers, accompanied Lucius as his legate to 
Achaea, whence he sent letters to his friends at Rome, describing 
his experiences in humorous verse These letters, which were 
still popular a hundred years later, were the first example of a 
distinct class of Roman poetry — the poetic epistle Both he 
ind his brother are alluded to by ( iceio as mediocre orators, 
whose style was simple and old-fashioned, although T.iicius, as 
a Stoic, was more concise 

MUMMY (from the Persian mumtau pitch or asphalt), a dead 
body, as preserved by the ancient Fg}^ptian method of embalm- 
ing The preservative climate of Upper Egypt and the belief 
of the Egyptians in life after death must be the causes which 
led them to take unusual care for preserving the bodies of their 
dead In prehistoric times in hgypt the dead were laid in the 
graves on mats in the crouching position common in the burials 
of primitive peoples, and were supplied with jars of food, flint 
instruments, &c Perhaps the ittempt was alreadv made to 
preserve the bodies by drying or otherwise In a few instances, 
such bodies, probably more than five thousand years old, have 
been found with skin and hair well preserved though dried and 
shrunken, usually everything but the bones has decayed With 
the advent of the Dynasties the bodies of some of the principal 
people are found lying extended at full length By the time of 
the Vlth Dynasty it was usual to lay the corpse on its left side 
in the attitude of sleep, and a wooden coffin was often provided 
upon which were inscribed magic formulae that had already 
been employed for ages in ritual In the Middle Kingdom 
necropolis of Beni Hasan, Garstang found many intact inter- 
ments in coffins, and in one case the body was well preserved 
Several were accompanied by boxes divided into four compart- 
ments and inscribed with the names of the four deities who 
represented the internal organs of the body This indicates 
that the custom of taking out these organs and wrapping them 
separately was already in vogue in the most lavish form of 
burial But the parcels, examined bv an expert, contained no 
trace of organic remains, proving how much the Egyptians 
depended on magic imitations and make-believe It was not 
until the New Kingdom that the processes of embalming reached 
a high degree of elaboration Later still, in the last millennium 
B c , It seems that even the bodies of the poor were pickled 
The embalmers were ac< ustomed to keep the c orpse in all for 
seventy days before burial (cf Gen 1 3, Herod 11 86), 
to be soaked, wrapped m linen bandages, and put in the coffin 
This IS confirmed by the monuments as far back as the age of 
Rameses II {c 1300 b c ), and may be conjectured to have been 
established stiff earliei 

The Egyptians dtd not stop at the mummification of the human 
body, saefed animals, birds, reptiles, fishes, and even insects 
were treated in a similar way, and the meat offerings deposited 
with the wealthy dead wefe likewise “ preserved ’’ Vast 
cemet^ies of animals which belonged to the revered species 
have been discovered, more especially may be mentioneci that 
of the cats at Bubastis, the remains of which, charred by some 


great fire, until recently filled numberless chambers of crude 
brick in the rums at Zagazig In the hawk cemeteries birds 
were pickled and buried in long bundles, forming sometimes 
an assortment that is not without incongruities from the 
naturalist’s point of view hrom a few of these bundles may 
be extracted not only numbers of raptorial birds, large and small, 
including owls, but also the hawk-like cuckoo, the shrike, and 
even the swallow The larger animals were represented in 
mummies by the head and a selection of the bones Bones of 
buffs and male calves, especially crania, were collected and 
formed into huge ox-like mummies 

What the Egyptians really thought of mummification can 
only be partially guessed Custom, changing in some degree 
from cehtury to century, governed their practice, and no doubt 
was regulated by the priests At first the luxury of mummifi- 
cation was reserved for the king, who was identified with Osins 
and was buned with an abundance of ritual and magic words 
But the king required his courtiers, and his courtiers m turn 
needed their servants in permanent attendance Partly in 
consequence of this, the deification of the king, with aU its 
concomitants, was gradually extended through the ranks of the 
noble and wealthy until it came within the reach of the humblest, 
and even animals shared the honour of deification after death 
Finally, in a papyrus of the Roman age, the word “ god ” is 
practically defined as “ buried, ’ t e with due rites Beliefs 
regarding the gods and life after death were self-contradictorv 
and variable, but none interfered with the custom of preserving 
the body It was always the praytr that the soul (bat) should 
be able to revisit the corpse (khat), and some insc nptions show 
an expectation of the body itself being revivified, “ the mouth 
speaking,” “ the legs walking,” and everything conforming 
with its previous terrestrial life At the same time the ko 
(“ life,” “ activity,” and almost “ ghost,”) which clung to the 
neighbourhood of the tomb and enjoyed the ghosts of offerings 
in ghostly fashion, had some of the independent enterprise 
Bhich the bat possessed in abundance The mummified corpse 
as a divine thing — not the mere khat — was called the sahu (an 
old word meaning “ noble ”) or thh, which in the latter period 
meant a spirit or demon As the corpse was found generally 
to disappear and decay in spite of preservative magic, especially 
in the early ages, various substitutes were resorted to, statues 
and statuettes were thought effiiacious, but, apart from their 
costliness, even these were subject to decay or destruction b> 
violence, and in the absence of anything more substantial the 
Egyptians doubtless reflected that magic woids alone in the 
last resort made everything right 

Under the Old Kingdom the attendance on and services for 
a dead magnate — the sacrifices and libations at his tomb — were 
left, together with endowments, to a staff of priests, called 
“ servants of the ho(ka)/' whose CAfices were hereditary This 
system led to disputes and neglect, and was so i ^workable 
that we find in the texts of the Middle Kingdom the whole 
responsibility put upon one well-endowed “ ko-servant,’ who 
passed on his office to a single heir How these things were 
managed during the New Kingdom we do not know In the 
last thousand years b c the life of the Egyptians consisted 
largely in every kind of religious and superstitious observances 
Papyri of the Ptolemaic age or somewhat earlier afford much 
information about the people of the necropolis In this age the 
choachytae, as the Greeks called them (“ libation priests,” or 
“ shrine-openers ’ in Egyptian), belonged to an inferior grade 
of the priesthood, equivalent to the pastophon of the deities, 
and were organized m gilds for the different cemeteries A 
single choachyte would have an interest, not always the sole 
interest, in a large number of mummies, and these interests 
could be disposed of by will or contract, bought and sold The 
iancheutae, or embalmers, had no permanent interest in the 
mummies they prepared 

Thanks to the great care expended on the preservation of the 
royal dead, although the mummies of all the other kings have 
disappeared, a wonderful senes of the Theban kings and queens 
of the New Kingdom from the XVIIth Dynastv to the XXIst 
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Dynasty has come down to us It comprises some of the most 
notable figures in Egyptian history — Ahmosi (Amasis) I , who 
freed Egypt from the Hyksos, Tethmosis I and III , the con- 
querors of Syria and makers of the empire, Amenophis III , 
the great builder, whose likeness is preserved in the colossi of 
Memnon, probably also his son, Amenophis IV (Akhenaton), 
the heretic king, and Seti (Sethos) I and his son Rameses II 
The mummy of Seti I is m the finest possible preservation, 
but others, after being brutally plundered, were rewrapped 
by the piety of later generations 
In Lower Egypt practically all the mummies have perished , but 
in Upper Egypt, as they were put out of reach of the inundation, 
the cemeteries, m spite of rifling and burmng, vield immense 
numbers of preserved bodies and skeletons, attention has from 
time to time been directed to the scientific examination of these 
m order to ascertain race, cause of death, traces of accident or 
disease, and the surgical or medical processes which they had 
undergone during life, &c This department of research has 
been greatly developed by Dr Elliott Smith m Cairo He has 
examined not only the more recently found of the royal mum- 
mies, but also multitudes of skeletons, &c , which have been 
brought from the official excavations of the government and 
from other work His researches, m particular instances, 
prove their high importance for the history of disease, for 
characterization of the races inhabiting Egypt, and in other 
ways The cemeteries just south of the hirst Cataract on a 
first examination reveal a prehistoric race of Egyptian type, a 
group of male negro mercenaries, a group of male prisoners 
executed by hanging during the New Kingdom, while from a 
necropolis of Christian foreigners of about the 6th century 
comes the first instance of gout in an ancient body from Egypt 
Among the prehistoric people are many female skeletons with a 
fractured right ulna sustained in warding off blows, and some 
of these women had died while still wearing splints Circum- 
cision IS traceable on all the male bodies which are in a state 
to show Its effects The royal mummies furnish evidence of 
age at death as well as of health and physical character A series 
of forty-four mummies of priests and priestesses of the XXIst 
Dynasty furnished the material for an important monograph 
Earlier, the processes of mummification produced a skeleton 
merely clothed in a dry and shrunken skin At this time, 
however, the flesh was replaced by a stuffing of sawdust, sand, 
or other lasting material, introduced with great skill through a 
few incisions and apertures, so that the natural forms were 
completely restored The heart was left m place, but the liver, 
lungs, stomach and intestines were pickled and wrapped 
separately and then restored to the body cavity Later, the 
form was reproduced by elaborate external wrappings of the 
different parts of the body before the final swathing, later 
stiU, in the Ptolemaic age, by coarse padding with plenty of 
linen and 9itch The XXIst Dvnasty marks the highest level 
of the art The Christians of the early centuries, looking for 
corporeal resuirection, avoided the incisions, extraction of 
organs &c , practised b\ their pagan forefathers, and buned 
the body entire after pickling it in salt Their stricter leaders, 
honever, objected to a custom which so easilv led to the norship 
of relics and the continuance of pagan observances, and with 
the advent of Isl&m embalming fell into disuse 
Outside Egypt mummification was practised amongst the 
ancient Peruvians, who took advantage of the desiccating 


atmosphere and salt soil of tbeir caves for preserving the dead 
m good condition without any embalming process Among 
the Guanches of the Canary Islands, however, the Egyptian 
methods of emptying the body and padding the skin were closely 
paralleled 

A word mav be added about the use of mummy in medicine 
The name, as has been pointed out above, is derived from the 
Persian mumtat, meaning pitch or asphalt, which substance 
occurs frequently m the prescriptions of the Greek and Roman 
medical wnters Medieval physicians m the East conceived 
the happy idea that the highest virtue would exist m that which 
had been already employed b> the Egyptian priests m preserving 
the human body Thus the bituminous and fatty matters 
found about the mummies and their wrappings were employed 
as a sovereign remedv, particularly for wounds and contusions^ 
and a brisk trade began m these “ exudations ” of mummies 
This led further to the medicinal use of fragments of the 
mummies themselves, and, finally, the startmg-pomt was lost 
sight of, so that the dried or prepared flesh of criminals 
became one of the standard forms of mummy in the pharma- 
copoeia It was not till the i8th century that the importance 
of mummy m all its forms waned, and m some of the least 
progressive quarters of central Europe it survived even to the 
middle of the 19th 

See T T Pettigrew, A History of Egyptian Mummies (London, 
1834) , G Elliott Smith, A Contribution to tne Study of Mummification 
in Egypt (Cairo, 1906), The Archaeological Survey of Nubia Bulletins 
(Cairo, 1908 seq ) , Dr Lortet and M C Gaillard, La Eaune momifUe 
de I ancienne &gypte (Lyons, 1905), A Wiedemann, “ Mumie als 
Heilmittil ” m Zeitschrt ft des Veretns fur rhemtsche und uestfdhsche 
Volkshunde (1906) (F Ll G ) 

MUMPS (syn Cynatiche paroHdaea, parotitis , also, “The 
Branks ”), a specific infectious disease characterized by inflam- 
matory swelling of the parotid and other salivary glands, fre- 
quently occurring as an epidemic, and affecting mostly young 
persons The name “ mumps (0 Eng “ to mwmp,’^ meaning to 
sulk) ongmated, no doubt, m the patient’s appearance Ihe 
disease generally sets m with symptoms of a cold or catarrh 
accompanied with slight febrile distuibance, bufT soon the 
nature of the ailment is announced by the occurrence of swelling 
and stiffening in the region of the parotid gland in front of the 
ear Ihe swelling speedily increases in size and spreads down- 
wards towards the neck and under the jaw, m\olving the 
numerous glands m that locality Ihe effect is to produce 
much disfigurement, which becomes still greater should the 
inflammation spread, as often happens, to the glands on the 
other side of the face and neck Pam is present in the swollen 
parts, but it is seldom severe, nor is there much redness or 
any tendency to suppuration There is, however, considerable 
mterference with the acts of mastication and swallowing After 
continuing for four or five days the swelling and other symptoms 
abate, and the parts are soon restored to their normal condition 
Dunng the period of convalescence there occasionally occur 
some swelling and tenderness m other glands, such as the 
testicles in males (orchitis), and the mammae or ovaries (oopher- 
Uts) in females, and possibly involvement of the pancreas, but 
these are of short duration and usually of no serious significance 
Mumps IS in general a mild disease, and requires little treatment 
beyo^ a gentle laxative, the application of warm fomentations 
to the swollen ahd painful parts, the use of soft food, and rt&t. 
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